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Camargo, Alissana Ester lakmiu. Efeitos da barra de soja ou farelo de aveia, isolados ou
associados, sobre a colesterolemia, estresse oxidativo e ingesta alimentar de individuos
dislipidémicos. 109f. 2012. Tese (Doutorado em Patologia Experimental) - Universidade
Estadual de Londrina, Londrina, 2012.

RESUMO

A dislipidemia é um dos principais fatores de risco para as doengas cardiovasculares. A
funcdo do estresse oxidativo nas doengas cardiovasculares tem sido muito estudada.
Constituintes da dieta que sdo sugeridos como antioxidantes podem neutralizar a a¢do dos
radicais livres. As isoflavonas da soja t€ém comprovadamente atividade antioxidante por
capturar radicais livres. A ingestdo de 25g/dia de proteina de soja pode reduzir o colesterol
plasmatico e, portanto, pode ser considerada como auxiliar no tratamento da dislipidemia. O
farelo de aveia ¢ um alimento rico em fibras soliveis e pode, portanto, diminuir
moderadamente o colesterol sanguineo. A aveia contém uma grande quantidade de
fitonutrientes antioxidantes. As barras de cereais, pela sua popularidade e conveniéncia,
seriam um formato de alimento ideal para incorporar compostos antioxidantes derivados de
frutas, ou ndo, e fibras alimentares. Considerando a falta de consenso a respeito das acdes do
uso da soja, como barra de cereal, da aveia, como farelo, além da falta de estudos sobre o que
acontece no uso dessa associagdo em humanos na avalia¢do do perfil lipidico, do potencial
antioxidante total plasmatico, estresse oxidativo e injesta alimentar, o objetivo deste trabalho
foi avaliar os efeitos da barra de soja, do farelo de aveia e da associacdo barra de soja e farelo
de aveia sobre a colesterolemia, estresse oxidativo e ingesta alimentar de individuos
dislipidémicos apo6s 45 dias de tratamento. Oitenta e oito individuos dislipidémicos foram
divididos de forma aleatorizada em 4 grupos : O grupo farelo da aveia que ingeriu 30 g de
farelo da aveia por dia , grupo que ingeriu 3 barras de soja por dia (grupo barra de soja), grupo
que ingeriu 3 barras de soja mais 30 g de farelo de aveia por dia (grupo barra de soja/aveia e
grupo controle fez uma dieta hipocolesterolémica . Foram avaliados parametros como ingesta
alimentar, indice de massa corpérea (IMC), perfil lipidico, acido urico, proteina C reativa
(PCR), gamagluatamiltrasferase (GGT), potencial antioxidante total plasmatico (TRAP) e
parametros de estresse oxidativo, os valores caléricos e a composi¢ao quimica do farelo de
aveia e da barra de soja. A analise descritiva foi expressa por valores da média e desvio
padrdo ou mediana e série de interquartis de cada grupo de estudo. Os grupos foram
comparados pelo teste Kruskal Wallis com post hoc test Mann-Whitney. Para comparagao das
variaveis entre o pré o pos periodo o teste de Wilcoxon foi usado. O nivel de significancia (P)
foi de 5%. Os individuos que ingeriram 30 g por dia de farelo de aveia ingeriram 3,12 g de
fibras soluveis e 8,43 g de fibras diarias totais. Os individuos que ingeriram 3 barras de soja
ingeriram 84.33 mg de isoflavonas, 28.77 g de proteina diariamente e 33,6g de fibras totais.
Os individuos do grupo barra de soja/aveia apresentaram diminuicao significativa nos niveis
de colesterol total (CT) (-3,41 %) e colesterol LDL (LDL-C) (-6,66%) ap6s 45 d. Ocorreu um
aumento significativo no colesterol HDL (+10,0%) e uma diminuicao significativa nos niveis
de triacilglicerdis (TG) (-8,68%) no grupo que consumiu a barra de soja. CT apresentou
redugdo significativa entre os grupos barra de soja/aveia e barra de soja apds 45 d. O TRAP
apresentou diferenca significativa no grupo barra de soja/aveia apos 45 d. O grupo associagao
apresentou uma melhora nas defesas antioxidantes, em relacdo a todos os outros grupos
estudados. Nao houve diferenca significante nos niveis de hidroperoxidos lipidicos e
malonaldeidos depois da interven¢do em todos os grupos estudados. No entanto houve uma
diminui¢do significativa em relacdo aos remanescentes de 6xido nitrico (NOx) no grupo barra



de soja/aveia apos 45 d. Diminui¢do nos significativa ocorreu no grupo barra de soja/aveia
apos 45 d nos indices TRAP/FOX, TRAP/MDA e TRAP/NO. A ingesta de proteina
apresentou-se aumentada comparando-se os niveis basais no grupo barra de soja e grupo barra
de soja/aveia (P<0,05) apds 45 dias. A ingesta de fibras também teve aumento significativo
em todos os grupos estudados apos o tratamento. A ingesta de colesterol foi menor que o
recomendado em todos os grupos estudados (<200 mg), mas no grupo barra de soja/aveia essa
diminui¢do na ingesta foi significante apos 45 d. Neste trabalho a associag¢do barra de soja e
farelo de aveia parece melhorar o perfil lipidico e as defesas antioxidantes nos individuos
dislipidémicos. Além disso, a ingestdo combinada da soja e da aveia demonstrou mais
resultados satisfatorios do que a dieta hipocolesterolémica em relagdo a ingesta de proteinas,
fibras e colesterol.

Palavras-chave: Barra de soja. Farelo de aveia. Perfil lipidico. Estresse oxidativo. Isoflavona.
Antioxidante. Colesterol. Dieta hipocolesterolémica



Camargo, Alissana Ester lakmiu. Effects of soy bar or oat bran, alone or associated, on
cholesterolemia, oxidative stress and dietary intake in dyslipidemic subjects. 109f. 2012. Thesis
(Ph.D. in Experimental Pathology) - State University of Londrina, Londrina, 2012.

ABSTRACT

Dyslipidemia is a major risk factor for cardiovascular disease. The role of oxidative stress in
cardiovascular diseases has been much studied. Dietary constituents that are suggested as antioxidants
can neutralize the action of free radicals. Soy isoflavones have proven antioxidant activity by
scavenger free radicals. Ingestion of soy protein 25g/dia should reduce serum cholesterol and thus can
be considered as adjuvant treatment of dyslipidemia. The oat bran is food richest in soluble fiber and
can therefore moderately decreasing blood cholesterol. Oats contain a large amount of antioxidant
phytonutrients. The cereal bars, by their popularity and convenience food would be an ideal format to
incorporate antioxidant compounds derived from fruits or not, and dietary fiber. Considering the lack
of consensus regarding the actions of the use of soy as cereal bar, oat, bran as, besides the lack of
studies about what happens in the use of this association in humans to assess the lipid profile, the total
antioxidant potential plasma, oxidative stress and intake the aim of this study was to evaluate the
effects of soy snack bar, oat bran and association on cholesterol, oxidative stress and dietary intake in
dyslipidemic subjects after 45 days treatment. Eighty-eight dyslipidemic individuals were assigned to
4 groups. Oat bran group who ingested 30 g of oat bran per day, the soy snack bar group who ingested
3 bars per day of soy, the soy snack bar/oat bran group who ingested 30 g of oat bran plus 3 bars and
control group made a hypocholesterolemic diet. Parameters were assessed food intake, body mass
index (BMI), lipid profile, uric acid, protein C reactive protein (CRP), gamagluatamiltrasferase
(GGT), total radical-trapping antioxidant parameter (TRAP) and oxidative stress parameters, the
caloric values and chemical composition of oat bran and soy snack bar. Descriptive analysis was
expressed as mean values and standard deviation or median and interquartile range for each study
group. Groups were compared by Kruskal Wallis test with post hoc Mann-Whitney. To compare the
variables between the pre and post period the Wilcoxon test was used. Significance (P) was 5%.
Individuals who ingested 30 grams per day of oat bran ingested 3.12 g of soluble fiber and 8.43 g of
total fibers daily. Individuals who ingested soy snack bars ingested 84.33 mg isoflavones, 28.77 g of
protein and 33.6 g of dietary fiber daily. Individuals of soy snack bar / oat bran showed a significant
decrease in total cholesterol (TC) (-3.41%) and LDL cholesterol (LDL-C) (-6.66%) after 45 d. There
was a significant increase in HDL cholesterol (10.0%) and a significant decrease in the levels of
triglycerides (TG) (-8.68%) in the group that consumed the soy snack bars. CT showed a significant
reduction between the groups bar soy snack bar/oat bran and soy snack bar after 45 d. TRAP showed
significant difference in the group bar soy snack bar/oat bran after 45 d. Association group showed an
improvement in antioxidant defenses in relation to all other groups. No significant difference in the
levels of lipid hydroperoxides and malonaldehydes after intervention in all groups studied. However
there was a significant decrease compared to the remaining nitric oxide (NOXx) in the soy snack bar/oat
bran after 45 d. Significant decrease occurred in the group of soy snack bar/oat bran after 45 d indices
TRAP / FOX, TRAP / MDA and TRAP / NO. Protein intake increased to compared to baseline levels
in soy snack bar soy and soy group bar/oat bran (P <0.05) after 45 days. The intake of fibers also
increased significantly in all groups after treatment. Intake of cholesterol was lower than
recommended for all groups (<200 mg), but the group soy snack bar/oat bran this reduction in intake
was significant after 45 d. This work the association of soy and oat bran seems to improve the lipid
profile and antioxidant defenses in dyslipidemic subjects. Moreover, the combined intake of soy and
oats showed more satisfactory results than the hypocholesterolemic diet in relation intake of protein,
fiber and cholesterol.

Keyworlds: Soy snack bar. Oat bran. Lipid profile. Oxidative stress. Isoflavone. Antioxidant.
Cholesterol. Hypocholesterolemic diet.
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1 INTRODUCAO

1.1 CLASSIFICACAO DAS DISLIPIDEMIAS

O metabolismo lipidico pode ser perturbado em elifes vias, levando a mudancas
na funcdo e/ou nos niveis das lipoproteinas plasasatAs dislipidemias abrangem um
amplo espectro de anormalidades lipidicas e s&armiorde grande importancia na prevencao
das doencas cardiovasculares (CATAPANO et al., 2011

De acordo com a IV Diretriz Brasileira sobre Diglgmias e Prevencdo da
Aterosclerose, as dislipidemias primarias ou semsa&aaparente podem ser classificadas
genotipicamente ou fenotipicamente através de s®®lbioquimicas. Na classificacédo
genotipica, as dislipidemias se dividem em monagé&nicausadas por mutagcdes em um so
gene, e poligénicas, causadas por associagdes ltplasimutacées que isoladamente ndo
seriam de grande repercussdo. A classificacaoifgomtou bioquimica considera os valores
de CT, LDL-C, TG e HDL-C. Compreende quatro tiposigpais bem definidos (SPOSITO
et al., 2007):

a) Hipercolesterolemia isolada

Elevacédo isolada do LDL-G(160mg/dL)
b) Hipertrigliceridemia isolada

Elevagéo isolada dos TG (150 mg/dL), que reflete o aumento do volume de
particulas ricas em TG como VLDL, IDL e quilomicson
c) Hiperlipidemia mista

Valores aumentados de ambos LDL>C160 mg/dL) e TGX 150 mg/dL). Nestes
individuos, pode-se também utilizar o ndo-HDL-C ocomdicador e meta terapéutica. Nos
casos com TG 400 mg/dL, quando o calculo do LDL-C pela formde Friedewald é
inadequado, considerar-se-a hiperlipidemia mistaG& for maior ou igual a 200 mg/dL.

d) HDL-C baixo

Reducao do HDL-C (homens < 40 mg/dL e mulheres sn§@dL) isolada ou em
associacdo com aumento de LDL-C ou de TG.

As dislipidemias tém uma base multifatorial tanemética como ambiental, sendo

muitas vezes dificil separar os componentes imglisana sua manifestagdo. Quanto a
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etiologia, as dislipidemias podem ainda ser clesglas em primarias ou secundarias, estas
decorrentes de disturbios metabdlicos tireoideahegaticos, renais, entre outros, ou ainda,
do uso de certos farmacos, como beta-bloqueadditegticos, corticosteroides etc (IZAR;
KASINSKI; FONSCECA 2009).

1.2EPIDEMIOLOGIA E IMPORTANCIA CLINICA DAS DISLIPIDEMIAS

Segundo Mendis, Puska e Norrving (2011), as doemgadiovasculares sao
responsaveis por mais de 17, 3 milhdes de mortearfmoe sdo a principal causa de morte no
mundo até 2011. Nos Estados Unidos sdo em numerwmiar causa de morbidade e
mortalidade, com a doenca cardiaca coronarianan&axo do miocardio sendo as maiores
causas de morte (HOUSTON et al., 2009).

Durante os ultimos trinta anos houve declinio ragbéla mortalidade por causas
cardiovasculares em paises desenvolvidos, enqueleimacbes relativamente rapidas e
substanciais tém ocorrido em paises em desenvalin8POSITO et al., 2007).

O tabagismo, a inatividade fisica, dieta inadequada uso do alcool sdo os
principais fatores de riscos comportamentais paradesenvolvimento de doengas
cardiovasculares. A exposicdo a esses fatoressde por longos periodos resultam em
hipertenséo, diabetes, dislipidemia e obesidadeNME; PUSKA; NORRVING 2011,
CATAPANO et al., 2011).

A dislipidemia € um dos maiores fatores de risc@ @& doencas cardiovasculares.
E uma condic¢&o que aumenta o risco de doenca cardé@onariana e doenca aterosclerética
juntamente com o tabagismo, obesidade, hipertemsadloete melito, sedentarismo e outros
fatores de risco (BOULLART; DE GRAAF; STALENHOEF 28 HOUSTON et al., 2009;
YU et al., 2000). De acordo com Huang et al. (20 Oapatano et al. (2011) a elevacao dos
niveis de CT e de LDL-C e outros tipos de dislipites predispdem as doencas
cardiovasculares.

No Brasil os niveis séricos de CT avaliados em nmatais, envolvendo 8045
individuos com idade mediana de 3510 anos, no ano de 1998, mostrou que 38% dos

homens e 42% das mulheres possuem CT > 200 mgRIDF O et al., 2007), enquanto que
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a prevaléncia geral de dislipidemia em mulherescemd idades de 45 a 84 anos é maior do
que 50% (HUANG et al., 2011).

A dislipidemia € o principal fator de risco paratarosclerose. A maior parte das
evidéncias aponta especificamente a hipercolestaral Mesmo que outros fatores de risco
estejam ausentes, niveis elevados de LDL-C no plasio suficientes para estimular o
desenvolvimento de lesdes, por aumentar o traresplertlipoproteinas para camada intima
das artérias, onde macrofagos também migram formaadcélulas espumosas. A oxidacao
do LDL-C aumenta a formacédo das células espumossses locais. O dano nas células
endoteliais sobrejacente e a estria gordurosa mjuda formagdo de uma placa fibrosa
(SCHOEN 2005; YU, 2000). Por outro lado, acredéagse o HDL-C mobilize o colesterol
dos ateromas em desenvolvimento e ja formadosspostando-o para o figado a fim de ser
excretado na bile. Desta forma quanto maior o rdegiDL-C menor sera o risco (SCHOEN
2005).

Os TG como fator de risco especifico para o deseinvento de doencas
cardiovasculares tem sido controverso. Estudosredidenais tém demonstrado que o0s
niveis de TG refletem a presenca de lipoprotei@asnescentes que promovem aterosclerose
e, consequentemente, doencas cardiovasculares (BERJIL, DE GRAAF; STALENHOEF
2012).

Em sua revisdo Boullart, De Graaf e Stalenhoef ZpCdfirmaram que estudos
bioquimicos com lipopoproteinas ricas em TG tenelelo mudancas na sua composicao
concomitantemente com o pico pos-prandial de TGsom. Essas mudancas incluem
enriquecimento de colesterol, apo E, apoC-l e appG deplecdo de apoC-ll com
diminuicdo de VLDL e do catabolismo de apoB. O pieoTG depois de uma refei¢cdo rica
em gordura esta associado com disfuncdo endotediaditoria e com o prejuizo no fluxo
mediado pela vasodilatacdo, que precede a formadgdesdo aterosclerdtica. Além disso,
essas lipoproteinas ricas em TG fazem aumento peesséo de moléculas de adesao
endotelial e promovem quimiotaxia para macréfagos.

No estudo longitudinal NHANES IIl, com mulheresmeia idade ou mais velhas,
a hipertrigliceridemia foi associada com elevadecai de mortalidade por doencas
cardiovasculares independentemente do efeito ahdiorieDL-C (KUKLINA et al., 2011).
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1.3RADICAIS LIVRES E ESTRESSE OXIDATIVO

1.3.1 Aspectos gerais

Um radical livre é qualquer espécie quimica quet@m um ou mais elétrons
desemparelhados (HALLIWELL; GUTTERIDGE 2007). Estasléculas séao eletricamente
carregadas que procuram e capturam elétrons dasoatibstancias para se neutralizar.
Embora o ataque inicial torne o radical livre naligado, outro radical livre € formado no
processo, resultando em uma reacdo em cadeia. (fpiendéemente, até que os radicais
livres sejam desativados, milhares de reagbes deara livres podem ocorrer dentro
de apenas alguns segundos (HALLIWELL; GUTTERIDGE20KALIORA; DEDOUSSIS
2006)

Uma variedade de processos enzimaticos e nao dicosdpodem gerar radicais
livres em mamiferos. Algumas das mais importantastes sdo a cadeia respiratoria
mitocondrial, as oxidases da nicotinamida adeninadteotideo fosfato (NADPH), a xantina
oxidase, a lipoxigenase, a oxido nitrico sintas®%N e a mieloperoxidase (SUGAMURA,;
KEANEY JUNIOR 2011).

Todos os componentes celulares sao suscetiveBoadas radicais livres formados
no organismo, porém a membrana € um dos mais ddsmgm decorréncia da peroxidacao
lipidica, que acarreta alteracdes na estrutura pemaeabilidade das membranas celulares.
Consequentemente, ha perda da seletividade na itoga e liberacdo do conteudo de
organelas, como as enzimas hidroliticas dos lisnaspe formacao de produtos citotoxicos
(como o malonaldeido), culminando com a morte ael(FERREIRA; MATSUBARA,
1997).

O estresse oxidativo que resulta ou da superprodded espécies reativas de
oxigénio (EROs) e nitrogénio (ERNs) ou da diminoigh sistema de defesa antioxidante,
desempenha uma relevante funcdo na patogénese das nioencas como doencas
degenerativas, doencgas cronicas como ateroscledwscas cardiovasculares, choque,
diabetes, doenca de Parkinson, doencas renaispsiadda imunodeficiéncia adquirida e

cancer (RIZZO et al., 2009). A lipoperoxidacdo éaurmacdo em cadeia, representada pelas
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etapas de iniciacdo, propagacao e terminacao, @etamode estar associada aos mecanismos
de envelhecimento e a exacerbacdo da toxicidade xeobioticos (FERREIRA;
MATSUBARA, 1997).

Nem sempre os processos de lipoperoxidacdo saedmmiejs, pois seus produtos
sdo importantes na reagdo0 em cascata a partir do d&@racdbnico (formacdo de
prostaglandinas) e, portanto, na resposta inflamaatdodavia, 0 excesso de tais produtos
pode ser lesivo (FERREIRA; MATSUBARA, 1997).

A funcado do estresse oxidativo nas doencas carshialares tem sido estudada por
muitos anos. O aumento do estresse oxidativo estalvdo no desenvolvimento da
isquemia do miocardio, choque, lesdo por reperfusdoeestenose apds cirurgia de
revascularizacdo ou angioplastia, assim como outasicdes associadas com o risco de
doenca cardiovascular, como hipertensao, diabatedigidemia (RI1ZZO et al., 2009).

Muitas fontes de espécies de oxigénio/nitrogénimmmvem as doengas
cardiovasculares. As EROs sdo formadas dentro ldka afurante a cadeia de transporte de
elétrons mitocondrial e s&do controladas pelas dsfeantioxidantes (KALIORA;
DEDOUSSIS; SCHMIDT., 2006).

As EROs mais relevantes e deletérias que sédo adginos sistemas bioldgicos
incluem o radical anion superéxido{J) radical hidroxil (HO) e o peréxido de hidrogénio
(H20,). Este ultimo, juntamente com o radical acido bipmso (HOCI) e o peroxinitrito
(ONOQO) nao sao radicais livres, mas estdo envolvidess@acdes de radicais livres e assim
contribuem para o estresse oxidativo (CIRCU; AWR®IZZO et al., 2009).

As ERN sao derivadas do processo bioldgico de amtdacdo do 6xido nitrico
(NO) para formar o anidrido nitroso {8s) e da reacdo do NO com o anion superoxido para
formar ONOO (DEDON; TANNENBAUM 2004).

No entanto, @, H:O, ou 0 NO nédo podem oxidar a LDL. Ademais, o NO &m
tendéncia de inibir a peroxidacdo da LDL e por reenaadicais peroxil. Além disso, a
producdo endotelial de NO em lesbes aterosclesdtacantece em baixas concentragdes,
talvez devido ao seu consumo pelp ©a interferéncia com a atividade de eNOS pela LDL
oxidada (HALLIWELL; GUTTERIDGE 2007). No entanto n@aPatel et al. (2000), o NO

apresenta tanto efeitos anti e pré-aterogénicos.
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De acordo com a mesma revisao realizada por Raaél(2000) uma das primeiras
indicagOes de que as EROs poderiam desempenharapel ge sinalizacdo relevante na
aterosclerose foi o achado de que a LDL oxidadas n& a LDL nativa, possui muitos
efeitos biolégicos que podem contribuir para o deskimento da aterosclerose. Os
mecanismos desses efeitos estdo sendo elucidadioa mentificacdo de lipidios especificos
e produtos de oxidagcdo de proteina que tem atigidaologica. Assim, baixos niveis de
proteinas e lipidios modificados pelos EROs e ERp®lem contribuir para o

desenvolvimento da aterosclerose através de mewasmigue envolvem transducéo de sinal.

1.3.2Antioxidantes

Para se proteger contra os radicais livres, adasgldrgdos e sistemas do corpo
humano tém um complexo sistema de protecdo anéintedque envolve uma variedade de
componentes endbégenos e exdégenos que funcionamraa finérgica neutralizando os
radicais livres (KALIORA; DEDOUSSIS; SCHMIDT 200®jgrios antioxidantes com

diferentes funcbes desempenham papéis na redefesaddo organismo (Figura 1) (NIKI

2010).
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Figura 1. Rede de defesa vivo contra 0 estresse oxidativo. Varios antioxidardesh
diferentes pepéis desempenham fun¢bes na reddadadeonte. Adaptado NIKI 2010.

Halliwell e Gutteridge (2007) definiram os antioaides como alguma substancia
gue adia, previne ou remove o0 dano oxidativo dweido a uma molécula alvo. Os
antioxidantes podem agir nos diferentes estagieegaéncia oxidativa como:

a) removendo oxigénio ou diminuindo a sua conceatao local,

b) removendo ions metais;

c) removendo espécies reativas de oxigénio copne B0;;

d) capturando radicais livres iniciadores comodudy alcoxil e peroxil;
e) quebrando a cadeia da sequéncia inicial,

f) remocéao do oxigénio singleto .

Para proteger-se, a célula possui um sistema desalefue pode atuar em duas
linhas. Uma delas atua como detoxificadora do a&gentes que ele cause lesdo. Esta é
constituida por glutationa reduzida (GSH), supaféxiesmutase (SOD), catalase (CAT),
glutationa peroxidase (GSH-Px) e vitamina E. A alittha de defesa tem a func&o de reparar
a lesdo ocorrida, sendo constituida pelo acidorb®o) pela glutationa-redutase (GSH-Rd) e
pela GSH-Px, entre outros (FERREIRA; MATSUBARA, I99

Muitas moléculas pequenas séo vistas como impedamttioxidantes. Algumas sao
produzidagn vivo e outras obtidas da dieta. Considerando inicialenes produzidos vivo
temos a GSH e outros tiois, taurina e hipotaurp@jaminas, plasmalogens que sé&o
encontrados em niveis significantes nas hemaceea;ao, sémem e tecido nervoso, como
antioxidantes de membrana, além da coelentarazaoelentaraina, e os produtos derivados
do triptofano. Outros antioxidantes de baixa mas&decular incluem a bilirrubinag-
cetoacidos, melatonina, acido lipdico, coenzima &Qido Urico, dipeptideos contendo
histidina e melanina. Os principais constituintes dieta que sao sugeridos como
antioxidantes de baixa massa molecular sdo a vitar@i e a vitamina E (HALLIWELL,
GUTTERIDGE, 2007).

Outros antioxidantes derivados da dieta sdo odasamles e polifendis. Compostos
da dieta que ndo neutralizam os radicais livresérmpp aumentam a atividade antioxidante
endogena também sdo considerados antioxidantes I&A; DEDOUSSIS; SCHMIDT
2006).
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As isoflavonas da sojaG{ycine max) pertencem a um grupo de compostos
polifendlicos, que tem comprovadamente atividaatioxidante por capturar radicais livres
( TEPAVCEVIC et al. 2010) e muitos dos efeitos axitiantes da soja séo atribuidos as duas
principais isoflavonas da soja: a genisteina dadzdma (BOERSMA et al. 1999).

A aveia contém uma grande quantidade de fitondé#eantioxidantes (FARDET,;
ROCK; REMESY 2008). Ao incluir o farelo de aveia @nodutos alimentares, a rica porgéo
antioxidante do grdo é mantida. Aléem disso, aveim sido considerada uma boa fonte de

proteinas, vitaminas e minerais (PETERSON 2001).

1.4 FIBRAS ALIMENTARES

7

A fibra alimentar € constituida de polimeros debomiratos com dez ou mais
unidades monomeéricas, que nao sao hidrolisados melaimas enddgenas no intestino
delgado e que podem pertencer a trés categoridBEE@ALIMENTARIUS, 2008):

-Polimeros de carboidratos comestiveis que ocorramralmente nos alimentos na
forma como sdo consumidos;

-Polimeros de carboidratos obtidos de material pwu meio fisico, quimico ou
enzimatico e que tenham comprovado efeito fisigkddienéfico sobre a saude humana, de
acordo com as evidéncias cientificas propostagitaagelas autoridades competentes;

- Polimeros de carboidratos sintéticos que tenhampoovado efeito fisioldgico
benéfico sobre a satde humana, de acordo com eiadérientificas propostas e aceitas por
autoridades competentes.

As fibras alimentares contribuem na distensdo emtamregulando a sensacdo de
saciedade e o término da ingestdao alimentar. Al&ssodaumentam o conteddo intestinal
necessario na motilidade intestinal e nas funcéesbdorcao e defecacdo (HANNINEN; SEN
2008).

Os componentes das fibras alimentares tém muitgs€igpa isso significa que
eles talvez sejam o grupo mais importante de naapéinma para o desenvolvimento de
alimentos funcionais e suplementos (HANNINEN; SEN@).
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Os importantes efeitos da ingestéo de fibras alianesa em termos de diminui¢cdo do
risco de doencas cardiovasculares, diabetes e rcdiocam originalmente sugeridos por
Burkitt & Trowel (1977). Ha muitos estudos demoastto o papel positivo das fibras na
prevencdo de doencas cronicas, no entanto, a ag@ticdos mecanismos ainda é incerta
(JENKINS et al., 1998).

Estudos observacionais demonstraram uma assodragéisa entre fibras na dieta e
risco de doenca cardiaca coronariana e diminuigdbll-C. Esta pode ser explicada pelo
mecanismo de diminuicdo da absor¢cédo do colestetobeacidos biliares (KATCHER et al.,
2009). O mecanismo pelo qual as fibras diminuenolesterol inclui a ligacdo dos acidos
biliares ou do colesterol durante a formacéo intrahal de micelas; aumento na expressao de
receptores hepaticos para LDL-C; a inibicdo daesithepatica de acidos graxos pelos
produtos de fermentacdo, como os acidos graxosadeia curta (AGCC) como 0 acetato,
butirato e propionato; mudancas na motilidade fimak reducdo da absorcédo de
macronutrientes; melhora da sensibilidade a inaulehnaumento da saciedade com menor
ingestao energética (HOUSTON et al., 2009; KERCKHSEt al., 2002)

Além da sua capacidade de reducédo do colesterpiptencial do uso de fibras
alimentares em humanos estd diretamente relacioaaslea palatabilidade (ANDERSON;
JONES; RIDDELL-MASON, 1994). As fibras podem seasdificadas em fibras sollveis e
fibras insolUveis, no que se refere a sua solwakdem agua (ULMIUS; JOHANSSON; O”
NNING 2009). As fibras soluveis produzem solu¢gdessasas e no intestino o aumento da
viscosidade pode reduzir a taxa de digestdo e @lisode macronutrientes, incluindo
carboidratos e gorduras. O consumo de fibras ssl@sta correlacionado com a diminuicdo
da glicose p6s-prandial e a resposta insulinica&(®&N 2005).

A ingesta de fibras insolGveis e alimentos em ge&i& associada com 0 aumento da
sensibilidade a insulina (WEICKERT; PFEIFFER 2008)estrutura das fibras insoluveis
deve também impedir o acesso de enzimas aos dobs&raliminuir a taxa de digestédo e
absorcao dos micronutrientes. As dietas comumaotedm uma mistura de fibras sollveis e
insoluveis e, provavelmente, resultam numa comBmagesses efeitos (ULMIUS;
JOHANSSON; O" NNING 2009).

A fibra soltuvel (como pectingd-glucana) é rapidamente fermentada e também tem

um o6timo impacto sobre o metabolismo bacterianasoglygdo de AGCC, enquanto que a
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fibra insolivel (por exemplo, celulose, a maioriasdpentosanas) € mais lentamente
fermentada e pode aumentar o volume do bolo fea& que a fibra soluvel (ZORAN et al.,
1997).

O farelo de aveia € um alimento rico em fibras &gkl e pode, portanto, diminuir
moderadamente o colesterol sanguineo de acordd<{(diE8\et al., 2004; WOOD 2007).

As fibras insoluveis ndo atuam sobre a colestelialemas aumentam a saciedade,
auxiliando na reducéo da ingestao calorica (LICHBERIN et al., 2006)

Anderson, Jones e Riddell-Mason (1994) avaliaramdidarencas dos efeitos
hipocolesterolémicos de 10 diferentes fontes de f{belulose, farelo de milho, goma guar,
farelo de aveia, goma de aveia, pectina, “Psylliuia‘elo de arroz, fibra de soja e farelo de
trigo) sobre os lipidios séricos e hepaticos, etiwsrads animais alimentados com “psyllium”
(rico em fibra solavel) tiveram as menores con@mites de colesterol sérico e hepatico.
Ratos alimentados com outras fontes ricas em fibohs/eis (goma de aveia, goma guar e
pectina) também tiveram reducdes significativas mtacdo aqueles alimentados com
celulose. Embora as dietas contendo ambas as iits@lsivel e soltvel (fibra de soja e farelo
de aveia) nédo tenham tido reducdes significativasalesterol sérico, valores de colesterol
hepético foram significativamente menores que a&gueds dietas com celulose. Os animais
alimentados com farelo de arroz, predominantenmiima insollvel, demonstraram aumento
no colesterol hepatico e menor ganho de pesoliegrigleos séricos, comparados ao controle.
Valores foram similares para celulose, fibra dehmi farelo de trigo. Varios mecanismos de
acao sao propostos quando se diz respeito a agadibdas alimentares na reducdo dos
lipideos séricos.

Fibras sollveis em agua possuem a capacidade deudiro CT por um efeito
especifico no LDL-C e também reduzir os niveis limge. Geralmente as concentracdes de
HDL-C e triacilgliceréis nao sofrem alteracoes (KBRHOFFS et al., 2002).

1.4.1Aveia e farelo de aveia
A aveia Avena sativg pertencente a familia da Poaceae e conhecida tiaf ou

“Javi” na india, é uma cultura anual usada tantoute¢do humana quanto animal. Antes de

ser usada como alimento, ela foi usada para firdianais. Com o desenvolvimento do
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campo da nutricdo, a aveia foi reconhecida comalimento saudavel em meados da década
de 80, e que uma das suas substancias ajudavairauidim risco de doencas cardiacas
tornando-se popular na nutricdo humana (BUTT ¢2@08;)

A aveia € uma fonte rica em fibras (KERCKHOFFSIgt2®02). Os graos integrais
contém quantidades elevadas de fibras sollveiseipes, acidos graxos insaturados,
vitaminas, minerais e fitoquimicos. O complexo itheafs alimentares com seus antioxidantes
e outros fitoquimicos séo eficazes contra doeneadiavasculares e cancer (BUTT et al.,
2008; WOOD 2007). A aveia, como o trigo, contérmgdeaquantidade de fitomicronutrientes
antioxidantes que estdo concentrados no interiorcataada exterior do grdo. Existem
principalmente a vitamina E, &cido fitico, compsstendlicos e avenantramidas (alcaléides
contendo grupos fendlicos) (FARDET; ROCK; REMESYO&2pD

Os graos de aveia contém entre 2,3 a 8,5g/100gtdeghicana. A beta-glucana na
aveia esta distribuida no endosperma, constiturddé das paredes do endosperma. Também
estd presente na parede celular do aleurona, maguantidade bem menor (BUTT et al.,
2008; HAVRLENTOVA, PETRULAKOVA, BURGAROVAet al, 2011).

O farelo de aveia consiste de camadas externasidpgyue contém a maior parte da
fibra alimentar. Possui um total de pelo menos 5@8btbeta-glucana e 16% de fibra
alimentar, esta ultima com um terco de fibra sdliv® goma de aveia consiste,
principalmente, de polissacarideo linear (1-3) ¥B-4-Glucana, usualmente chamadofde
glucana (figura 2). Esta localizada na parede aeldd endosperma que sédo os adjacentes
mais grossos da camada de aleurona. Quando o @assparado, Brglucana é enriquecida
nesta fracdo, sendo o principal componente da &bnmaentar solivel da aveia, responsavel
pelos principais efeitos atribuidos a este cer&JT(T et al.,, 2008;HARRIS; KRIS-
ETHERTON 2010.
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Figura 2. Estrutura quimica da beta-glucana derivada da.ave
Fonte. Kerckhoffs et al. (2002)

A beta-glucana é um polissacarideo ndo ramificamloposto da ligacdo 1-4-O
(70%) e da ligacdo 1-3-O (30%) entre as unidadep-Deglicopiranosil. As ligacbes 1-3
ocorrem isoladamente e muitas das ligacdes 1-4euqrincipalmente em grupos de dois ou
trés, predominando a estrutg1-3) ligada a unidades celotriosil e celotetra(BUTT et
al., 2008).

A aveia contém uma grande variedade de fitomicremies antioxidantes, que
estdo também concentrados na camada externa da @sses antioxidantes sao
principalmente a vitamina E (tocoferdis), acidac&it compostos fendlicos e avenantramidas.
As avenantramidas sé&o tipicamente encontradaseia ewém capacidade antioxidante tanto
in vitro quantoin vivo. S0 0s compostos antioxidantes mais poderosogudoalguns
componentes tipicos de cereais como o acido feruécido para-hidroxibenzoico, acido
vanilico e &cido fitico (FARDET; ROCK; REMESY 200BETERSON 2001)

Peterson (2001) em sua revisdo sobre antioxidalat@veia comentou que o farelo
de aveia aumenta a estabilidade da gordura quadidmmraada a margarina e maionese e
guando polvilhado no bacon, batata chips e noziésn Alisso, que a aveia teria propriedades

antioxidantes quando adicionada a banha de porco.
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1.5S0JA E FARINHA DE SOJA

A soja Glycine max € composta de macronutrientes como lipidiofyaidratos e
proteinas. Os lipidios (18 a 20%) da soja que sdwvagps de colesterol contém
aproximadamente 15% de acidos graxos saturados,d@lé&eidos graxos poliinsaturados e
24% de &cidos graxos monoinsaturados. Os carbogdnapresentam cerca de 30% da
semente, sendo 15% de carboidratos soluveis (®jcrafinose, estaquiose) e 15% de
carboidratos insoluveis (fibras alimentares). Oteddo de proteinas é o maior e varia de 36%
a 40% dependendo da variedade (CEDERROTH; NEF 2099CHER et al., 2009).

A proteina da soja prové nutricionalmente todosm#oacidos essenciais (arginina,
histidina, isoleucina, leucina, lisina, metionirfanilalanina, treonina, triptofano e valina)
(KATCHER et al., 2009; SILVA et al. 2006; SILVA; GRRAO-PANIZZI; PRUDENCIO
2009)

A IV Diretriz Brasileira sobre Dislipidemias e Pencdo da Aterosclerose (2007)
sugere que a ingestao de 25g/dia de proteina d@asdg¢ reduzir o colesterol plasmatico (-6%
do LDL-C) e, portanto, pode ser considerada comiliau no tratamento da
hipercolesterolemia. Os dados disponiveis sao aditdrios quanto aos efeitos sobre os TG e
HDL-C (SPOSITO et al., 2007).

A soja também contém micronutrientes, que inclusnflavonas, fitato, saponinas da
soja, fitoesterol, vitaminas e minerais. Embora efsitos benéficos das saponinas e
fitoesterdis nos niveis de colesterol tém sido caawds, ha crescente interesse da literatura
sugerindo que as isoflavonas tém mais efeitos m@sého metabolismo lipidico e da glicose
(CEDERROTH; NEF 2009).

As isoflavonas tém atraido bastante atencédo patrognte devido ao seu papel em
melhorar os sintomas da pdés-menopausa. Outraglades bioldgicas importantes estédo
relacionadas aos efeitos nas doencas cardiovassufancdo cognitiva e cancer de préstata e
mama (ESPIN; GARCIA-CONESA; TOMAS-BARBERAN 2007).

Aproximadamente 12 tipos diferentes de isoflavof@am detectadas na soja
(TEPAVCEVIC et al., 2010). As isoflavonas (figurasio moléculas bioativas, agem como
fitoestrogenos e estdo presentes em todos os adimarbase de soja na forma inativa como
glicosidios. O metabolismo da forma de glicosidi#s isoflavonas produz compostos
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biologicamente ativos que sdo as agliconas na hiateo intestinal: genisteina, daidzeina e
gliciteina (KATCHER et al., 2009). Na soja, as lagbnas estao fortemente associadas com
as proteinas. A abundancia de isoflavonas variacdedo com a variedade da soja e das
condicbes da cultura, mas também depende do modoprdeessamento da soja
(CEDERROTH; NEF 2009).

OH

Figura 3. Esquema de numeracao da isoflavona. O esquemecactio oxigénio do
éter no anel heterociclico. O anel B tem um sistaewnaérico separado (1-6")(BARNES
2010)

Embora diversos estudos tenham sido realizado® splbontetdo de isoflavonas da
soja, pouco se conhece sobre a relacdo entre deunc@d antioxidante e o conteudo
polifendlico.

As isoflavonas da soja agem com antioxidantes aigtgelo fato de pertencer a um
grupo de compostos polifendlicos que naturalmepégeecem em plantas e tem demonstrado
atividade de removedor de radical livre (TEPAVCE\Eal., 2010).

Para Barnes et al. (2000) as isoflafonas da sajpmteina de soja estdo associadas
com a reducao no risco de doenca cronica devidioidaade antioxidante celular.

Em se tratando de doencas cardiacas, tem se ngtadde interesse em relacdo a
oxidacao da fracdo da LDL-C no sangue, que pod®xdada e promover a aterosclerose
(HALLIWELL; GUTTERIDGE; 2007). Estudos com isoflamas isoladas e um dos seus
metabolitos demonstraram inibir a oxidacdo da LiDLvitro (KAPIOTIS et al., 1997,
KERRY; ABBEY 1998; HALLIWELL; GUTTERIDGE; 2007). Umestudo de metanalise
demonstrou que o CT foi diminuido em 9,3%, TG enb%0e LDL-C em 12,9% com uma
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ingestdo diaria média de proteina de soja de 4NDERSON; JOHNSTONE; COOK-
NEWEL 1995).

Lee et al. (2005) demonstraram que as isoflavoaasofh e seus glicosidios foram
antioxidantes ineficazes quando comparados conicateguina do cha verde exdgocoferol.
Resultados semelhantes foram encontrados no tcabdalVeja-Lopez et al. (2005) no qual
foi observado que em individuos hipercolesterolémidietas com alta quantidade de
proteinas de soja ou isoflavonas derivadas da dojante 42 dias, tiveram pouco efeito na
capacidade antioxidante plasmatica e nos biomaresdi® estresse oxidativo.

No entanto em trabalho realizado por Santana €R@08), foi demonstrado que a
ingestao diaria de 50 g de soja (kinako) por 98 diamentou a capacidade antioxidante total
do plasma de individuos dislipidémicos, e a assdoi@om o cha verde diminuiu os niveis de

colesterol total.

1.6BARRA DE CEREAIS

Barra de cereais sdo alimentos nutricionais comtiphag ingredientes, incluindo
cereais, frutas, nozes e agucar. Existem muitos tife barras de cereais, incluindo aquelas
com alto teor de proteinas, alto teor de fibrastetaor de calorias. Pode-se citar ainda as
barras de frutas, barras salgadas, barras crocdraieas de baixa caloria e as barras diet.
Além disso, barras com chocolate e com potenciitsras funcionais como os probidticos
estdo também disponiveis (LOBATO et al., 2012).

As barras de cereais inicialmente visavam satisfazenecessidades da populacdo
consumidora que buscava prazer e comodidade, coombegia com 0 consumo de biscoitos
e barras doces, embora estes fossem vistos conuutpsondo saudaveis (BOWER,;
WHITTEN 2000).

As barras de cereais sao préticas, de facil fajic® dependendo dos ingredientes
usados podem ser vendidas por precos muito bdbeses produtos podem ser adicionados a
uma refeicdo ou apenas como um petisco.

Embora o processo de fabricacdo de barras de sesem relativamente facil, a

incorporacdo de altas quantidades de componentesofiais pode ser dificil devido as
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caracteristicas individuais dos componentes eistexa¢gdes como a calda e o cereal e outros
componentes (LOBATO et al., 2012).

A associacdo entre barra de cereais e alimentodasais € uma tendéncia ja
documentada no setor de alimentos, o que beneficiarcado destes produtos (BOUSTANI;
MITCHELL 1990). Esta crescente preocupacdo por alimentacdo saudavel que, além de
alimentar promova saude, coloca alguns alimentogyredientes na lista de preferéncia de
um numero cada vez maior de consumidores, comfaalsoitina de soja, gérmen de trigo e
antioxidantes (FREITAS; MORETTI 2006).

Pela sua popularidade e conveniéncia, as barraemais seriam um formato de
alimento ideal para incorporar compostos antioxiesmlerivados de frutas, ou néo, e fibras
alimentares (SUN-WATERHOUSE et al., 2010).

1.70 PAPEL DA SOJA E DA AVEIA SOBRE O METABOLISMO LIPIDICO

Em todas as culturas existem diferentes padroesalares, alguns que promovem
a saude e outros que aumentam o risco de doerigasay (KRIS-ETHERTON et al., 2002).

A composicdo da dieta humana tem papel importassecancentracdes de lipideos
e lipoproteinas sanguineas. A reducao da ingest@omiuras saturadas e colesterol tém sido
0 primeiro passo na terapia alimentar no tratamdatdislipidemia e prevencao de doencas
cardiovasculares em adultos (HUANG et al., 2011RKEKHOFFS et al., 2002).

De acordo com o trabalho de revisdo de Huang €2@l1) apesar das evidéncias
clinicas em relacdo aos beneficios dos medicamdnpmdipemiantes, mais de 50% dos
individuos com dislipidemia ndo séo tratados faotagicamente. A incidéncia de efeitos
colaterais dessas medicacfes esta estimada emtt®@%. Além disso, 2% dos pacientes com
dislipidemia s&o intolerantes a algum tipo de nemdento hipolipemiante. Portanto,
mudancas na dieta e a suplementacdo dietéticamesaapotencialmente seguras e uma
alternativa rentavel. Ademais, ha aumento no nunderondividuos que melhoram o seu
perfil lipidico por integrar intervencdes na alirteegéio com o tratamento farmacologico.

Embora exista a énfase na reducdo de gorduraadatugordura trans e colesterol
para a diminuicdo do LDL-C, ha evidéncias de qu&osuconstituintes da dieta possam
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reduzir doencas cardiacas de maneira independestenideis de colesterol total (KRIS-
ETHERTON et al., 2002).

As recomendac0Oes dietéticas para a dislipidemi@ent reducdo do consumo de
gorduras saturadas e acucar refinado, aumento msulc® de frutas, vegetais e fibras e
acidos graxos poliinsaturados omega-3 e omega-6AlJ et al., 2011). A literatura esta
repleta de estudos clinicos que usaram suplememitigionais para melhorar o perfil
lipidico no soro (HOUSTON et al., 2009).

Componentes da dieta com possiveis efeitos hipstestdémicos, como as fibras
solluiveis, beta-glucana, proteina de soja e isdflasotem atraido muito interesse.

O mecanismo pelo qual as fibras (tanto da sojatquda aveia) diminuem o
colesterol inclui a ligacéo dos acidos biliaredowolesterol durante a formacgéao intraluminal
de micelas; aumento na expressao de receptoresdospdara LDL-C; a inibicdo da sintese
hepética de acidos graxos pelos produtos de feap@&mtcomo os &cidos graxos de cadeia
curta (AGCC) como o acetato, butirato e propionabeidancas na motilidade intestinal;
reducdo da absorcdo de macronutrientes; melhoszmiabilidade a insulina; e aumento da
saciedade com menor ingestdo energética (HOUSTQOML,e2009; KERCKHOFFS et al.,
2002)

B-glucana (presente na aveia, cevada e levedurashng (presente em frutas e
vegetais) e psyllium (adicionada a cereias e gréas)fibras dietéticas sollveis que tem se
mostrado eficazes em diminuir os niveis séricoS@e o LDL-C.

De acordo com Kerckhoffs et al. (2002) os produdasaveia tém o efeito de
diminuir o colesterol e este é atribuido principahte pela beta-glucana. As fibras de duas
porcdes de aveia provocam um efeito redutor d8% ao colesterol (KRIS-ETHERTON et
al., 2002).

Em 21 de janeiro de 1997, o U.S. Food and Drug Adimation (FDA) aprovou a
seguinte alegacdo de saude “uma dieta rica ensfdmhiveis de aveia (farelo e farinha de
aveia) e pobre em gorduras saturadas e colestaiel neduzir o risco de doencas cardiacas”.
O FDA concluiu que, ao menos 3 g/d [lglucanas de aveia deveriam ser consumidas para

atingir uma reducéo clinica relevante nos niveisalesterol sérico .
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O Third Report of the National Cholesterol Educatrogram’s Adult Treatment
Panel 11l (2002) recomendou uma ingesta 10-25 gid) fibras sollveis como figlucana,
como uma opc¢ao adicional para diminui¢do do LDL-C.

Foi relatado por Hanninen e Sem (2008) qug-gsicanas da aveia podem reduzir a
hiperglicemia pés-prandial e a lipemia, diminuindoglucotoxicidade e a lipotoxicidade
depois uma refeicdo como o café da manhad. Alémodissmbém podem reduzir a
concentracdo de LDL-C em individuos hipercoleséamatos. A B-glucana reduz a
reabsorcdo dos acidos biliares, elevando a excrgdido biliar, diminuindo os niveis de
acidos biliares no figado e aumentando a taxa deetsdo de colesterol para acidos biliares.
O figado, entdo, obtém o colesterol adicional pognento da expressdo dos receptores de
LDL-C e aumenta a captura de LDL-C, dessa formaiziedo a circulacdo de LDL-C
(HARRIS; KRIS-ETHERTON 2010; BUTT et al., 2008).

Devido aos varios componentes presentes na sdéji€atribuir a apenas um deles
a reducdo das concentra¢cfes sanguineas dos lipidios

A soja, independentemente do contetdo de fibras/sisl, provavelmente diminui
as concentracfes do colesterol sérico através dapsateina ou das suas isoflavonas
(ANDERSON; JOHNSTONE; COOK-NEWELL 1995). Os mecamis pelos quais a soja
diminui os lipidios séricos ndo estdo bem definicass parece ter relagcdo com as isoflavonas
e a proteina de soja ou a composi¢cdo de aminoaANBERSON; JOHNSTONE; COOK-
NEWELL 1995)

Os possiveis efeitos hipocolesterolémicos da pratéé soja baseiam-se em estudos
com culturas de células, com animais ou humanos enecanismos sugeridos incluem
aumento no receptor da LDL, aumento na sintesecee@o fecal de acidos biliares, e a
supressao da absorcéao do colesterol (KERCKHOFEBE, €002).

Sugere-se que os fitoestrogenos encontrados na&wmjeesponsaveis por 60 - 70%
dos efeitos observados. A genisteina e daidzeinaheridas como isoflavonas, estdo
estruturalmente relacionadas aos estrégenos de femasyi o estradiol. Os efeitos
hipocolesterolémicos dos fitoestrégenos da sojeenmth ser explicados pela sua fraca
atividade estrogénica através da ligacdo das \sofles aos receptores de estrégenos
(ANDERSON; JOHNSTONE; COOK-NEWELL 1995; KERCKHOFIESal., 2002)
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Uma meta analise realizada por Taku et al. (20008tmu que a proteina de soja,
enriquecida com isoflavonas, diminuiu significathente o CT e LDL-C séricos comparados
com a mesma quantidade de proteina de soja sdavimods. Outras meta analises obtiveram
resultados semelhantes (WEGGEMANS; TRAUTWEM 200B{ARI; HO 2005). Esses
resultados sugerem que as isoflavonas da soja desbam uma importante funcdo em
reduzir o CT e o LDL-C. O mecanismo de reducaoaesterol pelas isoflavonas ainda nao
estd bem esclarecido, mas deve ser resultado dérglade quimica e biolégica aos
estrogenos, que mostraram-se efetivos redutoresoldsterol em humanos (ROSSOUW
1999).

Uma grande quantidade de isoflavonas podem redawszif G pela ativacdo dos
receptores de ativacdo do peroxissomo, que levaeducdo das concentracbes de TG via
elevacdo da oxidacdo de acidos graxos (TOVAR eR80D5; RICKETTS et al., 2005). A
genisteina também tem mostrado ativar o receptpedixissomo, que resulta em aumentar a
regulacdo da adipogénese que envolve a captura admos graxos do plasma e
subsequentemente redistribuicéo para os adipddnBZEIl et al., 2003).

Reynolds et al., (2006) concluiram que a protei@aoja e as isoflavonas da soja
aumentam significamantemente o HDL-C sérico. Além pdoteina e isoflavona, a soja
também contém lecitina. A lecitina de soja extrafldadleo processado consiste de trés
fosfolipidios: fosfotidilcolina (FC), fosfatidiletelamina (FE) e fosfatidilinositol (FI). Em
humanos, FI pode estimular o transporte reversootiesterol por duas diferentes vias. A
primeira, por aumentar o fluxo de colesterol enlddtgpara as particulas de HDL-C e o
segundo, por aumentar o transporte derivado depias de HDL para o figado e para a bile
(BURGESS et al., 2005). Esses efeitos devem sdicagdps pela elevagdo da concentracdo
apoA-| sérica. Interessantemente, esses efeitisgén evidentes durante a baixa ingesta, e
recentemente afirmou-se que FI deve ter um eferap€utico comparavel a niacina.

Outros componentes da soja podem ser hipocoléstaoms. Lovati et al. (1996;
2000) observaram em estudos com culturas de céulasa fracdo 7S globulina da soja
reforca a atividade do receptor da LDL, sugerinde @sse componente deveria ser um agente
gue diminuisse o colesterol. A 7S globulina é oomastoque de proteina da soja. Em

contraste, parece que esta proteina é completaigetiain vivo.
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1.80 PAPEL DA DIETA E DO BALANGO DO ESTRESSE OXIDATIVO NAS DISLIPIDEMIAS

O estresse oxidativo desempenha uma importante adungas doencas
cardiovasculares. A oxidacdo das particulas de €DLprocesso chave na aterogénese (VAN
HORN et al. 2008) e uma dieta rica em antioxidamiasece retardar o inicio de muitas
desordens relacionadas com a idade, tais comosalerose e o cancer (OBRENOVICH et
al., 2010)

A hipercolesterolemia esta associada com o aumentestresse oxidativo, um
exemplo disso é que os radicais livres e isoprostémram encontrados elevados em artérias
de animais hipercolesterolémicos e na urina deeptes com altos niveis de colesterol no
soro, respectivamente (KALIORA; DEDOUSSIS 2007)s&aedo no fato de que as doencas
cardiovasculares estdo intimamente relacionadas @oestresse oxidativo, a dieta com
antioxidantes tem atraido consideravel atencéo.

Existem evidéncias de que certos alimentos resulb@mreducédo do estresse
oxidativo. Extratos, que sdo obtidos de muitasdematurais, sdo de interesse cientifico para
inclui-los quer o extrato quer o composto na sualitkde como suplementos. Em sua
maioria, 0s extratos contém vitaminas C e [Ecaroteno e polifendis (KALIORA;
DEDOUSSIS; SCHMIDT 2007). Flavondides e outrofempodem proteger a LDL contra a
peroxidacdoin vitro, e sugere-se que os fendis do vinho tinto, canames e chocolate
exercem efeitos antiaterogénicos. De fato, a adtragdo de extratos de plantas, ricas em
compostos polifendlicos, diminuem a ateroscleresersm em modelos animais. E claro, que
tais compostos devem agir ndo apenas como antigeglamas também como quelantes de
ions metalicos e inibidores da lipooxigenase (HANMBLL; GUTTERIDGE; 2007; KRIS-
ETHERTON et al., 2002).

Os cereais integrais contem micronutrientes comatanina E, folatos, acidos
fendlicos, zinco, ferro, selénio, cobre, magnésarptendides, enxofre, colina, aminoéacidos,
acido fitico, ligninas, lignanas e alquilresorcsgue tem potencial antioxidante. Eles podem
atuar como talin vivo para melhorar o estado redox de varios tecidoanmbém estao
associados com o balanco do estresse oxidativeidd &rulico e/ou sua forma conjugada,
por exemplo, exerce sua propriedade antioxidanfasgaquosa do plasma sanguineo, aonde
€ antioxidante mais eficaz contra a oxidacao da (FARDET; ROCK; REMSY 2008).
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Camargo, Daguer e Barbosa (2006) demonstraram qaesumo de cha verde, rico
em polifendis com propriedades antioxidantes, atoweo potencial antioxidante total no
plasma de individuos normais e dislipidémicos. Mdaeto nenhuma alteracdo no perfil
lipidico foi observada. No entanto mais pesquisagenh ser realizadas comprovando que
dietas ricas em compostos antioxidantes devemetagdo com o estresse oxidativo e a

protecdo das doencgas cardiovasculares.

1.9 INTERACAO DE FIBRAS SOLUVEIS E PROTEINAS VEGETAIS

Sabe-se que o0 consumo regular ou o aumento no roonde frutas e vegetais
reduzem o risco de doencas cronicas e que essedidiEs) a saude sao atribuidos
principalmente ao seus conteudos de antioxidamtesais e fibras alimentares.

Jenkins et al. (1999) demonstraram os beneficiapadinacdo de proteina vegetal
e fibra soltvel na diminuicdo de lipideos séricoddsterol), em um estudo metabdlico com
31 homens e mulheres com dislipidemia. Segundoesitelo, apds 2 e 4 semanas, houve
diminuicdo do colesterol-LDL (+6,7%), apolipoproi@iB (+ 8,2%) e razdo de colesterol
LDL:HDL (£6,3%). Ainda, foram verificadas diferergale alguns efeitos entre 0s sexos,
sendo reducdes maiores entre 0s homens particgpadotestudo.

Van Horn et al. (2001) estudaram o efeito sinérgie@veia e soja na reducdo no CT e
LDL-C em 127 mulheres em estagio de pés-menopawsancoderada hipercolesterolemia.
ApoOs 6 semanas de dieta, houve reducao do CT e@,DIG, assim como perda de peso, em
relacdo a dieta com trigo e soja.

A IV Diretriz Brasileira Sobre Dislipidemias e Pemcao da Aterosclerose sugere
gue a alimentacdo rica em frutas e vegetais dfiados fornece doses apropriadas de
substancias antioxidantes, que contribuiriam paraautencao da saude.

A soja e seus derivados tem sido usados como segeros de alimentos em todo
mundo, principalmente na Asia. A revisdo de Sorg).€2007) comenta sobre alguns efeitos
benéficos sobre o sistema cardiovascular que imchliminuicdo da LDL-C, TG, lipoproteina
(a), proteina C reativa (PCR), homocisteina, LDbxX@dada, presséo arterial e aumento do
HDL-C. As concentracdes prescritas na maioria deststudos para obtencdo desses
resultados foi de até 185 mg/dia com uma med&0dag/dia.
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Compostos polifenélicos como a as isoflavonas gda s&@o antioxidantes naturais
consideraveis para inibicdo da modificacdo ateriogétio LDL-C (KAPIOTIS et al., 1997).

A acéo hipolipemiante e protetora da soja contracées de oxidacdo da LDL s&o atribuidas
a genisteina e dadzeina (CLARCKSON 2002)

Em relacdo a aveia, estudos recentes encontrasauttados divergentes em relacao
aos efeitos dfi-glucana sobre as concentragdes de LDL-C ( KERCKIFH®E al., 2002).

Nos ultimos anos, os possiveis efeitos colesteioi&snde varios componentes
alimentares, com@-glucanas, proteina de soja, isoflavonas, témdatraiuito interesse. De
fato, alimentos, pilulas e capsulas ricos nessgedientes estdo no mercado em muitos
paises e podem ser a base de novos alimentos fialc(KERCKHOFFS et al., 2002). Além
disso, poucos estudos tem associado estes dosnédisna dieta alimentar das populagdes e
avaliado a interacdo dos componentes envolvidos.

Considerando a falta de consenso a respeito das dgduso da soja, como barra de
cereal, da aveia, como farelo, além da falta dedest sobre o que acontece no uso dessa
associacdo em humanos na avaliacdo do perfil dipidilo potencial antioxidante total
plasmatico e estresse oxidativo, justifica-se agmee estudo.

Por causa dos diferentes alimentos ter uma graadedade de fibras solluveis, a
resposta na diminuicdo no colesterol esperada deperda quantidade de fibra solavel
consumida. Assim, fibra soluvel tem um modestotefiea diminuicdo do colesterol que vai
além daquele que pode ser alcancado por diminido araxo saturado e colesterol. Além
disso, para diminuir os niveis de colesterol séfcalta ingesta de fibras previne ou atenua a

resposta hipertrigliceridémica a altas dietas carbadratos.
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2 OBJETIVOS

2.10BJETIVO GERAL

» Avaliar o potencial antioxidante e hipolipemiantio farelo de aveia (contendi
glucanas) e da soja em barra de cereal, (conterateimas e isoflavonas) quando

combinados ou utilizados isoladamente em individlisigpidémicos.

2.2 OBJETIVOS ESPECIFICOS

e Caracterizar o perfil lipidico e os niveis plasmadi de glicose, acido urico-
glutamiltrasferase e proteina C reativa de indiegddislipidémicos antes e apds a
intervencao com farelo de aveia, ou barra de soja associagédo entre barra de soja e
o farelo de aveia, comparados com o grupo condiele;

« Avaliar o0 estresse oxidativo plasméatico dos grup@pacientes dislipidémicos através
da quantificacdo do potencial antioxidante totak @rodutos remanescentes de 6xido
nitrico, hidroperoéxidos lipidicos e dialdeido maim antes e apds a intervencédo com
farelo de aveia, barra de soja, associacdo barsmjdee farelo de aveia, comparados
com o grupo controle dieta;

* Auvaliar qual intervencgao apresentou o maior efaitboxidante e/ou hipolipemiante;

» Caracterizar o farelo de aveia e a barra de s@atqua composi¢cdo quimica de beta-
glucanas e isoflavonas, respectivamente;

« Avaliar o perfil de ingesta alimentar dos grupo® qnsumiram a barra de soja, 0
farelo de aveia, a associacao entre barra de sfgael® de aveia e o grupo dieta

hipocolesterolémica através do recordatério alierent



37

REFERENCIAS

ANDERSON, J. W; JOHNSTONE, B. M; COOK-NEWEL, M. Heta-analysis of the
effects of soy protein intake on serum lipidilee New England Journal of Medicine

Walthan v. 333, p. 276-282, Aug.1995. Disponivel em:<
http://www.nejm.org/doi/full/10.1056/NEJM199508038H02 >. Acesso em: 20 maio 2012.

ANDERSON, J. W.; JONES, A. M.; RIDDEL-MASON, S. Tdiiferent dietary fibers have
significantly different effects on serum and liipids of cholesterol-fed ratdournal of
Nutrition, Philadelphiav. 124, n. 1, p.78-83, Jan.1994. Disponivel em: <
http://jn.nutrition.org/content/124/1/78.long >. @8so em: 20 maio 2012.

BARNES, S. The Biochemistry, chemistry and phygglof the isoflavones in soybeans and
their food productd.ymphatic Research and Biologyv. 8, n. 1, p. 89-98, Mar. 2010.
Disponivel em:< http://www.ncbi.nlm.nih.gov/pmciakes/PMC2883528/ >. Acesso em: 20
maio 2012.

BOERSMA, B. J., et al. Chlorination and nitratidinsoy isoflavonesArchives of
Biochemistry and BiophysicsNew York, v. 368, n. 2, p. 265-275, Aug. 1999.

BOULLART, A. C; DE GRAAF, J; STALENHOEF, A. F. Serum triglyceridasd risk of
cardiovascular diseaseBiochimica et Biophysica Acta (BBA) - Molecular andCell

Biology of Lipids, Amsterdamv. 1821, n.5, p. 867-75, may. 2012. Disponivel em:
http://ac.els-cdn.com/S1388198111001934/1-s2.0-S1BR1.11001934-
main.pdf?_tid=a362ef98-220c-11e2-9eab-

00000aach360&acdnat=1351545025 0d498ae93fc9a0f@eef8e5d86a>. Acesso em: 20
maio 2012.

BOUSTANI, P.; MITCHELL, V. W. Cereal Bars: a perd¢eql, chemical and sensory
analysisBritish Food Journal, Bradford, v. 92, n. 5,7-22, 1990. Disponivel em:<
http://www.emeraldinsight.com/journals.htm?artidee869995 >. Acesso em: 20 maio 2012.

BOWER, I. A; WHITTEN, R. Sensory characteristicslaonsumer liking for cereal bar
snack foodsJournal of sensory studiesWestport, v. 15, n. 3, p. 327-45, Sep. 2000.

BRENNAN, C. S. Dietary fibre, glycaemic responsa] diabetesMolecular Nutrition &
Food ResearchWeinheimv. 49, n. 6, p. 560-570, Jun. 2005. Disponivel em: <
http://onlinelibrary.wiley.com/doi/10.1002/mnfr.2B00025/abstract >. Acesso em: 20 maio
2012.

BURGESS, J. W., et al. Phosphatidylinositol incesaldDL-C levels in humangournal of
Lipid Research, Bethesda, v. 46, p. 350-355, Feb. 2005. Dispbeive <
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3216628f/srep00139.pdf>. Acesso em: 20
maio 2012.



38

BURKITT, D. P.; TROWELL, H. C. Dietary fibre and wtrn diseasetish Medical
Journal, Dublin, v. 70, n. 9, 272-277, 1977. Disponivel:em
http://www.ncbi.nim.nih.gov/pubmed/893060 >. Acesso: 20 maio de 2012.

BUTT, M. S., et al. Oat: unique among the cerdaisopean Journal of Nutrition, v. 47, n.
2, p. 68-79, Fev. 2008. Disponivel em: < http://wwebi.nlm.nih.gov/pubmed/18301937 >.
Acesso em: 20 maio 2012.

CAMARGO, A. E. |.; DAGUER, D. A. E.; BARBOSA, D. S5reen tea exerts antioxidant
action in vitro and its consumption increases teglm antioxidant potential in normal and
dyslipidemic subjectdNutrition research, Tarrytown, v. 26, n. 12, p. 626-631, Dez. 2006.
Disponivel em: < http://ac.els-cdn.com/S027153102689/1-s2.0-S0271531706002089-
main.pdf?_tid=68c8178e-220f-11e2-8322-

00000aab0f26&acdnat=1351546215 4al9efa378c7b296m2f65fe2 >. Acesso em: 20
maio 2012.

CATAPANO, A. L., et al. WOOD, D. ESC/EAS Guidelints the management of
dyslipidaemias. The Task Force for the managemahystipidaemias of the European
Society of Cardiology (ESC) and the European Atbeleyosis Society (EAS).
Atherosclerosis,Limerick, v. 217, n. 1, p. 3-46, July 2011. Disponivel em:<
http://www.escardio.org/guidelines-surveys/esc-glinks/GuidelinesDocuments/guidelines-
dyslipidemias-addenda.pdf >. Acesso em: 20 mai@201

CEDERROTH, C. R.; NEF, S. Soy, phytoestrogens aethbolism: A reviewMolecular
and Cellular Endocrinology, v. 304, n. 1-2, p. 30-42, May. 2009. Disponivet< Soy,
phytoestrogens and metabolism >. Acesso em: 20 2@dia.

CIRCU, M. L.; AW, T. Y. Reactive oxygen speciesllaar redox systems, and apoptosis.
Free Radical Biology & Medicing New York, v. 48, n. 6, p. 749-762, May. 2010.
Disponivel em:<
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC28239%3df/nihms172401.pdf > Acesso em:
20 maio 2012.

CLARKSON, T. B. Soy, Soy Phytoestrogens and Camboular Diseasd.he Journal of
Nutrition, Philadelphia, v. 132, n. 3, p. 566S-569S, Mar.2@sponivel em: <
http://jn.nutrition.org/content/132/3/566S.full.pditm| >. Acesso em: 20 maio 2012.

DAVID J. A, et al. Viscous dietary fibre and mietdic effects Clinical Nutrition
Supplements v. 1, n. 2, 39-49, 2004. Disponivel em:<
http://www.clinicalnutritionsupplements.com/artit$d. 744-1161(04)00025-0/abstract >.
Acesso em: 20 maio 2012.

DEDON, P. C.; TANNENBAUM, S. R. Reactive nitroggmesies in the chemical biology of
inflammation.Archives of Biochemistry and BiophysicsNew York, v. 423, n. 1, p. 12-22,
Mar. 2004. Disponivel em: < http://ac.els-cdn.codF3986103006593/1-s2.0-
S0003986103006593-main.pdf?_tid=63d90ee8-2211-bBeB-



39

00000aab0Of6c&acdnat=1351547066_8b79a20e6aecd7@BiABbO4b0cd7 >. Acesso em: 20
maio 2012.

ESPIN, J. C.; GARCIA-CONESA, M. T.; TOMAS-BARBERAN, A. Nutraceuticals: facts
and fiction.Phytochemistry, New York, v. 68, n. 22-24, p. 2986-3008, Out. 20Disponivel
em: <http://www.ncbi.nlm.nih.gov/pubmed/17976666 >.Aacesm: 20 maio 201.

FARDET, A.; ROCK, E.; REMESY, C. Is tha vitro antioxidant potencial of whole-grain
cereals and cereal products well refleagtedivo? Journal of Cereal SciencelLondon, v. 48,

n. 2, p. 258-276, Set. 2008. Disponivel em: <
http://www.sciencedirect.com/science/article/pii7lS8521008000209 >. Acesso em: 20 maio
2012.

FERREIRA, A. L. A.; MATSUBARA, L. S. Radicais livee conceitos, doencas relacionadas,
sistema de defesa e estresse oxidaRewvista da Associacdo Médica BrasileiregSao Paulo,

v. 43, n. 1, p. 61-68, jan/mar. 1997. Disponivel em
http://www.scielo.br/pdf/ramb/v43n1/2075.pdf>. Aseseem 20 maio 2012.

FREITAS, D. G. C; MORETTI, R. H. Caracterizacdovalacao sensorial de barra de cereais
funcional de alto teor protéico e vitaminidBiéncias e Tecnologia de Alimentgs

Campinas, v. 26, n.2, p. 318-324, abr-jun. 2006pbmivel em: <
http://www.scielo.br/pdf/cta/v26n2/30179.pdf >. Ase em: 20 maio 2012.

HALLIWELL, B.; GUTTERIDGE, J. M. C.Free radicals in biology and medicine4 ed.
Oxford: Biosciences Oxford, p. 851, 2007.

HANNINEN, O.; SEN, C. K. Nutritional suplements afushctional foods: functional
significance and global regulations. In. BAGCHI,Nlutraceutical and functional food
regulations in the unitede states and around the widl . 1.ed. Oxford: Elsevier. p. 11-35,
2008.

HARRIS, K. A; KRIS-ETHERTON, P. M. Effects of wholgrains on coronary heart disease
risk. Current Atherosclerosis Reports v. 12, n. 6, p. 368-376, Set. 2010. Disponivekem
http://link.springer.com/article/10.1007/s11883-d11B6-1>. Acesso em: 20 maio 2012.

HAVRLENTOVA, M.; PETRULAKOVA, Z.; BURGAROVA, A.; GAGO, F.; HLINKOVA,
A.; STURDIK, E.Cerealp-glucans and their Significance for the PreparatibRunctional
Foods — A ReviewCzech Journal Food of Scienc, \29, n. 1, p. 1-14, 2011. Disponivel em:
< http://www.agriculturejournals.cz/publicFiles/®Rpdf > Acesso em: 30 outubro 2012.

HOUSTON, M. C., et al. Nonpharmacologic treatmdrdyslipidemia.Progress in
Cardiovascular DiseasesOrlando, v. 52, n. 2, p. 61-94, Set-Out. 2008pbnivel em: <
http://www.cenegenicsfoundation.org/library/librafjes/Nonpharmacologic_Treatment_of
Dyslipidemia.pdf >. Acesso em: 20 maio 2012.



40

HUANG, J.; FROHLICH, J.; IGNASZEWSKI, A. P. The irapt of dietary changes and
dietary suplements on lipid profil€anadian Journal of Cardiology, Ontario, v. 27, n. 4, p.
488- 505, Jul-Ago. 2011. Disponivel enftp://www.onlinecjc.ca/article/S0828-
282X(10)00093-0/abstract >. Acesso em: 20 maio 2012

IZAR, M. C. O; KASINSKI, N.; FONSECA, F. A. H. Diglidemias: Diagnéstico e
Tratamento. In: SERRANO JR, C. V; TIMERMAN, A.; SFENINI, E. Tratado de
cardiologia. 1. ed. Sao Paulo: Manole, p. 562-594, 2009.

JENKINS, D. J. A; KENDALL, C. W. C; RANSON, T. P. BPietary fiber, the evolution of
the human diet and coronary heart disebisgrition Research, Tarritown, 18, n. 4, p. 633-
652, Abr. 1998. Disponivel em:http://openagricola.nal.usda.gov/Record/IND21814672
Acesso em: 20 maio 2012.

JENKINS, D.J. A,, et al. Combined effect of vedptgorotein (soy) and soluble fiber added
to a standard cholesterol-lowering didetabolism, clinical and experimental,v. 48, n. 6,
p.809-816, Jun.1999. Disponivel em:< http://accelis-com/S0026049599901841/1-s2.0-
S0026049599901841-main.pdf?_tid=31a15892-2214-8B22-
00000aab0f26&acdnat=1351548270 17f047ca35ef7ace866962cd404 >. Acesso em: 20
maio 2012.

KALIORA, A. C.; DEDOUSSIS, G. V. Z. Natural antiadant compounds in risk factors for
CVD. Pharmacological researchLondon, v. 56, n. 2, p. 99-109, Ago. 2007.

KALIORA, A. C.; DEDOUSSIS, G. V.Z.; SCHMIDT, H. Dtary antioxidants in preventing
atherogenesig\therosclerosis Limerick, v. 187, n. 1, p.1-17, Nov. 2006.

KAPIOTIS, S., et al. Genistein, the dietary-dedangiogenesis inhibitor, prevents LDL
oxidation and protects endothelial cells from daenlag atherogenic LDLAtherosclerosis,
thrombosis and vascular biology Dallas, v. 17, n. 11, p. 2868-74, Nov. 199%&{donivel
em: < http://www.ncbi.nlm.nih.gov/pubmed/9409268Aeesso em: 20 maio 2012.

KATCHER, H., et al. Lifestyle approaches and digtstrategies to lower LDL-cholesterol
and triglycerides and raise HDL-cholesteihdocrinology & Metabolism Clinics of
North America, Philadelphia, v. 38, n. 1, p. 45-78, Mar. 20D&ponivel em: <
http://www.ncbi.nim.nih.gov/pubmed/19217512 >. Aseem: 20 maio 2012.

KERCKHOFFS, D. A,, et al. Effects on the human setipoprotein of3-Glucan, soy protein
and isoflavones, plant sterols and stanols, gan@tocotrienolsThe Journal of Nutrition,
Philadelphia, v. 132, n. 9, p. 2494-2505, Set. 2002ponivel em: <
http://www.ncbi.nim.nih.gov/pubmed/12221200 >. Aseem: 20 maio 2012.

KERRY, N.; ABBEY, M. The isoflavone genistein inlit copper and peroxyl radical
mediated low density lipoprotein oxidationvitro. Atherosclerosis Limerick, v. 140, p.
341-347, 1998. Disponivel em: < http://www.ncbi.mih.gov/pubmed/9862277 >. Acesso
em: 20 maio 2012.



41

KRIS-ETHERTON, P. M., et al. Bioactive compounddaoods: their role in the prevention
of cardiovascular disease and cant@e American journal of Medicine, New York, v.
113, n. 9B, p. 71S- 88S, Dez. 2002. Disponivel €m:
http://www.ncbi.nim.nih.gov/pubmed/12566142 >. Aseem: 20 maio 2012.

KUKLINA, E. V., et al. Risk of Cardiovascular Motfity in Relation to Optimal Low-
Density Lipoprotein Cholesterol Combined with Hyipigityceridemia: Is There a Difference
by GenderAnnals of Epidemiology, v. 21, n.11, p. 807-814, Nov. 2011. Disponivel em
http://www.ncbi.nim.nih.gov/pubmed/21982483 >. Aseem: 20 maio 2012.

LEE, C. H., et al. Relative antioxidant activitysidybean isoflavones and their glycosides.
Food Chemistry, London, v. 90, n. 44 , p. 735-741, May. 2005.

LICHTENSTEIN, A. H., et al. Diet and lifestyle rexonendations revision 2006 A Scientific
Statement From the American Heart Association NatriCommitteeCirculation,

Bartimore, v. 114, p. 82-96, Jul. 2006. Disponiel. <
http://www.ncbi.nlm.nih.gov/pubmed/16785338 >. Aseem: 20 maio 2012.

LOBATO, L. P., et al. Snack bars with high soy pintand isoflavone content for use in diets
to control dyslipidaemidnternational Journal of Food Sciences Nutrition Basingstoke, v.
63, n. 1, p. 49-58, Feb. 2012.

LOVATI, M. R., et al.7S Globulin from soybean is takolized in human cell cultures by a
specific uptake and degradation systéime Journal of Nutrition, Philadelphia, v. 126, n.
11, p. 2831-2842, Nov. 1996. Disponivel em:<
http://www.ncbi.nim.nih.gov/pubmed/8914955 >. Acessn: 20 maio 2012.

. Soy protein peptides regulate cholestenoldsostasis in HepG2 cellshe Journal
of Nutrition , Philadelphia, v. 130, n.10, p. 2543-2549, Oc@@®isponivel em: <
http://www.ncbi.nIm.nih.gov/pubmed/11015487 >. Aseem: 20 maio 2012.

MENDIS, S.; PUSKA, P; NORRVING, B. Global Atlas cardiovascular disease prevention
and controlWorld Health Organization. Geneva, p. 164, 2011. Disponivel em:<
http://whglibdoc.who.int/publications/2011/978924%373 eng.pdf >. Acesso em: 20 maio
2012.

MEZEI, O. et al. Soy isoflavones exert antidiabeincl hypolipidemic effects through the
PPAR pathways in obese Zucker rats and murine RA&W72cellsThe Journal of
Nutrition , Philadelphia, v. 133, p. 1238-1243, May. 200&donivel em:<
http://www.ncbi.nim.nih.gov/pubmed/12730403 >. Aseem: 20 maio 2012.

NIKI, E. Assessment of antioxidant capadityitro andin vivo. Free Radical Biology and
Medicine, New York, v. 49, n. 4 , p. 503-515, Ago. 2010sfnivel em: <
http://www.ncbi.nlm.nih.gov/pubmed/20416370 >. Aseem: 20 maio 2012.



42

OBRENOVICH, M. E. et al. The role of polyphenolictexidants in health, disease, and
aging.Rejuvenation Researchv. 13, n. 6, p.631-643, Dec. 2010. Disponivel em:
http://online.liebertpub.com/doi/full/10.1089/ré)10.1043>. Acesso em: 20 maio 2012.

PATEL, R. P., et al. Cell signaling by reactiveeogen and oxygen species in
atherosclerosigree Radical Biology & Medicing New York, v. 28, n. 12, p. 1780-1794,
June 2000. Disponivel em: <
http://www.sciencedirect.com/science/article/piBS0584900002355 >. Acesso em: 20 maio
2012.

PETERSON, D. M. Oat antioxidant®ournal of Cereal ScienceLondon, v. 33, n. 2, p. 115-
129, Mar. 2001. Disponivel em: <
http://www.sciencedirect.com/science/article/pii7lS8521000903497 >. Acesso em: 20 maio
2012.

REYNOLDS, K. et al. A meta-analysis of the effetsoy protein supplementation on serum
lipids. The American Journal of Cardiology, New York, v. 98, n. 5, p. 633-640, Sep. 2006.
Disponivel em: <shttp://www.sciencedirect.com/science/article/piid8291490600991X>.

RICKETTS, M. L. et al. Molecular mechanisms of antof the soy isoflavones includes
activation of promiscuous nuclear receptors. Aeevilrhe Journal of Nutritional
Biochemistry, Stoneham, v. 16, n. 3, p. 321-330, June 2D@ponivel em:<
http://www.ncbi.nIm.nih.gov/pubmed/15936643 >. Acesso em: 20 maio 2012.

RIZZO, M., et al. Atherogenic dyslipidemia and @iive stress: a new lookranslational
Research New York, v. 153, n. 5, p. 217-223, May. 2009sjinivel em:<
http://www.ncbi.nlm.nih.gov/pubmed/19375682 >. Aseem: 20 maio 2012.

ROSSOUW, J. E. Hormone replacement therapy andosastular diseas€urrent
Opinion in Lipidology, London, v. 10, p. 429-434, 1999.

SANTANA, M. B., et al. Association between soy ajrden teaCamellia sinensis
diminishes hypercholesterolemia and increases itdama antioxidant potential in
dyslipidemic subjectdNutrition , New York, v. 24, n. 6, p. 562-568, June 2008pDbigvel
em: <http://www.ncbi.nlm.nih.gov/pubmed/18455656 >. Aseem: 20 maio 2012.

SCHOEN, F. Os Vasos Sanguineos. In. KUMAR, V.; ABBA. K.; FAUSTO, N.
Patologia-bases patoldgicas das doencds ed. Rio de Janeiro: Elsevier, p. 537-581, 2005

SILVA, J. B; CARRAO-PANIZZI, M. C.; PRUDENCIO, S. HChemical and physical
composition of grain-type and food-type soybearfdod processing?esquisa
agropecuaria brasileira. Brasilia, v. 44, n. 7, p. 777-784, July 2009.doisivel em: <
http://www.scielo.br/pdf/pab/v44n7/19.pdf >. Acessa: 20 maio 2012.



43

SILVA, M. S., et al. Composicao quimica e valortgroo do residuo de soja em relacao ao
grao de sojaCiéncia e Tecnologia de AlimentqgsCampinas, v. 26, n. 3, p. 571-576, jul. /set.
2006. Disponivel em: kttp://www.scielo.br/pdf/cta/v26n3/31758.pdf >. Ase em: 20 maio
2012.

SONG, W. O., et al. Soy isoflavones as Safe FunatimgredientsJournal of Medicinal
Food, Larchmont, v. 10, n. 4, p. 571-580, Dec. 200&ponivel em: <
http://www.ncbi.nim.nih.gov/pubmed/18158825 >. Aseem: 20 maio 2012.

SPOSITO, A. C., et al. IV Diretriz brasileira selatislipidemias e prevencéo da
ateroscleroseédrquivos Brasileiros de Cardiologig Rio de Janeiro, v. 88, n. 1, p. 2-19, abr.
2007. Disponivel em:< http://publicacoes.cardidtbnsenso/2007/diretriz-DA.pdf>. Acesso
em: 20 maio 2012.

SUGAMURA, K.; KEANEY JUNIOR, J. F. Reactive oxygspecies in cardiovascular
diseaseFree Radical Biology & Medicine New York, v. 51, n. 5, p. 978-992, Set. 2011.
Disponivel em: <http://www.ncbi.nlm.nih.gov/pubmed/21627987 >. As@em: 20 maio
2012.

SUN-WATERHOUSE, D. et al. Comparative analysisrafttbased functional snack bars.
Food Chemistry, London, v. 119, n. 4, p. 1369-1379, Apr. 201G@nivel em: <
http://www.sciencedirect.com/science/article/piB88814609010607 >. Acesso em: 20 maio
2012.

TAKU, K. et al. Soy isoflavones lower serum totatld DL cholesterol in humans: a meta-
analysis of 11 randomized controlled trigdsnerican Journal of Clinical Nutrition , New
York v. 85, n. 4, p. 1148-1156, Apr. 2007. Dispatigm: <
http://www.ncbi.nim.nih.gov/pubmed/17413118 >. Aseem: 20 maio 2012.

TEPAVCEVIC, V., et al. Isoflavone composition, topemlyphenolic content, and antioxidant
activity in soybeans of different origidournal of Medicinal Food, Larchmont, v. 13, n. 3,
p. 657-664, June 2010. Disponivvel em: <
http://online.liebertpub.com/doi/abs/10.1089/jmDAMO50 >. Acesso em: 20 maio 2012.

THIRD REPORT OF THE NATIONAL CHOLESTEROL EDUCATIORROGRAM
(NCEP) Expert Panel on Detection, Evaluation, arehiment of High Blood Cholesterol in
Adults (Adult Treatment Panel 1ll) final repo@irculation, Bartimore, v. 106, n. 25, p.
3143-31421, 2002. Disponivel emh#p://www.ncbi.nim.nih.gov/pubmed/12485966>.
Acesso em: 20 maio 2012.

TOVAR, A. R, et al. Soy protein reduces hepapotoxicity in hyperinsulinemic obese
Zucker fa/fa ratsJournal of Lipid Research,Bethesda, v. 46, n. 9, p. 1823-1832, Sep. 2005.
Disponivel em: <http://www.ncbi.nlm.nih.gov/pubmed/15995177>. Acess: 20 maio

2012.



44

USA. FDA .FOOD Labeling. Health claims: oats andooary diseasd-ederal Register v.

62, p. 3583-3601, 1997. Disponivel em: <
http://www.fda.gov/food/labelingnutrition/labelctas/healthclaimsmeetingsignificantscientifi
cagreementssa/ucm074719.htm >. Acesso em: 20 rQa 2

VAN HORN, L., et al. Oats and soy in lipid-lowerinigets for womem with
hypercholesterolemia: Is the synergigtirnal of the American Dietetic Association,
Chicagoy. 101, n. 11, p. 1319-1325, Nov. 2001. Disponérat <
http://www.ncbi.nim.nih.gov/pubmed/11716313 >. Aseem: 20 maio 2012.

VAN HORN, L. R. D., et al.The evidence for dietgmevention and treatment of
cardiovascular diseaseurnal of the American Dietetic Association Chicago, v. 108, n. 2,

p. 287-331, Feb. 2008. Disponivel em:<
http://www.sciencedirect.com/science/article/pid82822307020792 >. Acesso em: 20 maio
2012.

VEJA-LOPEZ, S., et al. Plasma antioxidant capacityesponse to diets high in soy or
animal protein with or without isoflavonesmerican Journal of Clinical Nutrition , New
York, v. 81, n. 1, p. 43-49, Jan. 2005. Disponésat <
http://ajcn.nutrition.org/content/81/1/43.abstracAcesso em: 20 maio 2012.

WEGGEMANS, R. M; TRAUTEWM, E. A. Relation betweeaysassociated isoflavones and
LDL and HDL cholesterol concentrations in humanmeta-analysiscuropean Journal of
Clinical Nutrition , London, v. 57, p. 940-946, Aug. 2003. Disponiml: <
http://www.ncbi.nIm.nih.gov/pubmed/12879088 >. Aseem: 20 maio 2012.

WEICKERT, M. O; PFEIFFER, A. F. Metabolic effectsdietary fiber consumption and
prevention of diabete3he Journal of Nutrition, Philadelphia, v. 138, n. 3, p. 439-442,
Mar. 2008. Disponivel em: < http://jn.nutrition.dcgntent/138/3/439.abstract>. Acesso em:
20 maio 2012.

WHO. Codex Alimentaius. Report of the 30th Sessibtihe Codex Committee on Nutrition
and Foods for Special Dietary Us@4.INORM 09/32/26. Cape Town, South Africa, 3-7
November, 2008.Disponivel em: <
ftp://ftp.fao.org/codex/Circular_letters/CXCL200R8 35e.pdf>. Acesso em: 20 maio 2012.

WOOQOD, P. J. Cereal b-glucans in diet and hedttarnal of Cereal ScienceLondon, v. 46,
p. 230-238, 2007. Disponivel em: <
http://wenku.baidu.com/view/2ff4c61eff00bed5b9f3&d8mIl >. Acesso em: 20 maio 2012.

ULMIUS, M.; JOHANSSON, A.; O" NNING, G. The inflmee of dietary fibre source and
gender on the postprandial glucose and lipid respamhealthy subject&uropean Journal
of Nutrition, London, v. 48, n. 7, p. 395-402, Oct. 2009. Dispehém: <
http://www.springerlink.com/content/p236601jIr18@84. Acesso em: 20 maio 2012.

YU, J. N, et al. Hyperlipidemi&ardiovascular disease v. 27, n. 3, p. 541-587, Set. 2000.



45

ZHAN, S.; HO, S. C.Meta-analysis of the effects of soy protein camiteg isoflavones on
the lipid profile.American Journal Clinical Nutrition , v. 81, n. 2, p. 397-408, Feb. 2005.
Disponivel em: <http://ajcn.nutrition.org/content/81/2/397.abstracAcesso em: 20 maio
2012.

ZORAN, D.L., et al. Wheat bran diet reduces tunmaidence in a rat model of colon cancer
independent of effects on distal luminal butyrateeentrationsThe Journal of Nutrition,
Philadelphiay. 127, n. 11, p. 2217-2225, Nov.1997. Disponive! &
http://www.ncbi.nim.nih.gov/pubmed/9349850 >. Acessn: 20 maio 2012.



46

Elsevier Editorial System(tm) for Food Research International
Manuscript Draft

Manuscript Number:

Title: Association between soy snack bar and oat bran diminishes hypercholesterclemia and increases
total antioxidant potential in dyslipidemic subjects

Article Type: Research Article

Keywords: soy snack bar; oat bran; lipid profile; oxidative stress; isoflavone; antioxidant
Corresponding Author: Dr. Décio Sabbatini Barbosa, Ph.D.

Corresponding Author’s Institution:

First Author: Alissana [ Camargo, Ms

Order of Authors: Alissana I Camargo, Ms; Luciana P Lobato, Ph.D.; Maria V Grossmann, Ph.D.; Clisia M
Carreira, Ph.D,; Chiara C Bortolasci, M3; Edson L Lavado, Ph.D.; José G Mandarino, Ms; Ricardo |
Rodrigues, MD; Suzana L Nixdorf, Ph.D.: Tiago S Peixe, Ph.D.; Rubens Cecchini, Ph.D.; Décio § Barbosa,
Fh.D.

Abstract: The present study evaluated the hypolipemic and antioxidant effects of soy snack bar or oat
bran alone and in association in dyslipidemic subjects. Eighty-eight dyslipidemic individuals were
assigned to 4 groups. The soy snack bar group ingested 3 soy snack bars daily, and the oat bran group
ingested 30 g oat bran throughout the day. The third group ingested 3 soy snack bars and 30 g oat bran
daily, and the control group had a hypocholesterolemic diet. Lipid profile, glucose, and oxidative stress
biomarkers were determined at baseline and after 45 d. The subjects’ total cholesterol (CHOL) and
low-density lipoprotein cholesterol levels decreased (P < 0.05) after the 45-d soy snack bar/oat bran
treatment. An increase in high-density lipoprotein cholestercl and decreased levels of triacylglycerol [P
< 0.05) were observed in the soy snack bar group. There was a significant reduction in CHOL between
the soy snack bar/oat bran group and the soy snack bar group (P < 0.05) after 45 d. From baseline
values and among groups, the total radical-trapping antioxidant parameter increased after the 45-d soy
snack bar/oat bran treatment (P < 0.05). Nitric oxide metabolites were decreased (P < 0.05) when the
values at baseline and after the 45-d soy snack bar/vat bran treatment were compared. Compared to
their being used individually, the association combination of soy snack bars with oat bran appears to
improve the lipid profile and oxidative stress markers.
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Artigo 1

Association between soy snack bar and oat bran dimshes hypercholesterolemia and
increases total antioxidant potential in dyslipidenc subjects

Abstract

The present study evaluated the hypolipemic angadant effects of soy snack bar or oat
bran alone and in association in dyslipidemic stijeEighty-eight dyslipidemic individuals
were assigned to 4 groups. The soy snack bar gnggsted 3 soy snack bars daily, and the
oat bran group ingested 30 g oat bran throughaautdey. The third group ingested 3 soy
shack bars and 30 g oat bran daily, and the cogtmip had a hypocholesterolemic diet.
Lipid profile, glucose, and oxidative stress biokeass were determined at baseline and after
45 d. The subjects’ total cholesterol (CHOL) and-density lipoprotein cholesterol levels
decreasedH < 0.05) after the 45-d soy snack bar/oat branrtreat. An increase in high-
density lipoprotein cholesterol and decreased $e\dl triacylglycerol P < 0.05) were
observed in the soy snack bar group. There wagrgfisant reduction in CHOL between the
soy snack bar/oat bran group and the soy snaciirbap @ < 0.05) after 45 d. From baseline
values and among groups, the total radical-trappimgxidant parameter increased after the
45-d soy snack bar/oat bran treatméh&(0.05). Nitric oxide metabolites were decreaded (
< 0.05) when the values at baseline and after Bhé goy snack bar/oat bran treatment were
compared. Compared to their being used individudhg association combination of soy

snack bars with oat bran appears to improve the fippofile and oxidative stress markers.

Keywords: soy snack bar; oat bran; lipid profile; oxidatsteess; isoflavone; antioxidant
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1.Introduction

Hypercholesterolemia is associated with enhancadabxe stress, thus dietary
antioxidants have attracted considerable atterda®ragents that protect cells or molecules
against oxidative stress (Kaliora & Dedoussis, 20806th dyslipidemia and oxidative stress
are key mechanisms linked to the development okrafitlerosis and its associated
complications, such as cardiovascular disease |(PMeellering, Murphy-Ullrich, Jo,
Beckman, & Darley-Usmar, 2000).

Enhanced oxidative stress, which results from awelypction of reactive oxygen
species and reactive nitrogen species or decrezffietbncy of the scavenger antioxidant
defense system, plays a relevant role in many skese¢Rizzo et al., 2009;Patel, Moellering,
Murphy-Ullrich, , Jo, Beckman, & Darley-Usmar , 200

Soy foods have long been known to be an excelleantce of protein, and the
increased interest in reducing dietary fat and shmp more healthful foods has led some
consumers to experiment with soyfoods (Choi & RI#)6). In response to the increased
interest and expanding body of knowledge on soy hedlth, the U.S. Food and Drug
Administration (FDA) approved a health claim foreusn food labels in October 1999. The
approved claim was limited to the statement thatgy diet containing 25 g soy protein,
which is also low in saturated fat and cholestarwy reduce the risk of heart disease (Song
et al., 2007). The possible mechanisms of the Hypesterolemic effect of soy protein
include increases in low-density lipoprotein (LDieceptor activity, increases in the synthesis
and fecal excretion of bile acids, and suppressibrtholesterol absorption (Kerckhoffs,
Brouns, Hornstra, & Mensink, 2002).

Soybeans have been extensively studied for th&flaigone content, although less is
known about the relation between their potentialiocaidant activity and polyphenolic
content. Soy isoflavones may act as natural armteoxs because they belong to a group of
polyphenolic compounds naturally present in plaard that have been proven to possess
radical scavenging activity (Tepavcevic, Atanackpwliladinovic, Malencie, Popovic, &
Cvejie, 2010). Evidence linking dietary antioxidartb atherosclerosis in humans is still

circumstantial, and although some studies haverteghdhe association of antioxidant intake
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and low risk for atherosclerosis, others were umdbl establish this association (Kaliora,
Dedoussis, & Schmidt, 2006).

The process by which soluble fiber lowers serumledterol is not completely
understood, but there is evidence of 2 probable har@ems: decreased absorption of
cholesterol and bile acids in the gastrointestiredt leading to increased hepatic uptake of
LDL particles, and microbial fermentation of theaastinal contents that yields products that
may alter cholesterol biosynthesis (Pins & KaufQ&0 In addition, oat bran is high in soluble
fiber (3-glucan) (Queenan, Stewart, Smith, Thomas, Fuld&lavin, 2007), which exerts a
small but potentially useful effect on plasma lipmpin risk factors for cardiovascular
disease. When subjects with mild hypercholesteri@leand normal blood pressure received
different diets containing dietary fiber from whea#t, and rice bran, oat bran was the only
fiber source found to decrease LDL and cholestenals significantly (Butt, Tahir-Nadeem,
Khan, Shabir, & Butt, 2008).

Considering the lack of consensus regarding thesena when soy and oat are used,
and to our knowledge, the lack of studies that hmaee use of this association in humans to
evaluate lipid profiles and analyze serum antioxigeotential, the present study is justified.

2. Material and Methods
2.1 Casuistic

We selected 100 hypercholesterolemic patients (88 mnd 62 women) from a
cardiologic clinic in Londrina, Parana, Brazil, participate in the study. Twelve patients (6
men and 6 women) left during the protocol-developimstage for personal reasons.
Therefore, 88 individuals (32 men and 56 womenhwitmean age of 45 (11) y and 48 (5) v,
respectively, participated in the study. The padsiemere sedentary or had moderate physical
activity, and were oriented to make no changefea tabitual lifestyle. This was monitored
with a questionnaire that was filled out every tim@atient returned to the clinic for blood
collection. Body weight was measured to the neadelstkg with an electronic scale, with
individuals wearing minimal clothing; height was asared to the nearest 0.1 cm with a
stadiometer and was used to calculate body masx i(BMI; kg/nf). The baseline BMIs

(median and 25-75" quartiles) for each group (oat bran, soy snack $ay snack bar/oat
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bran, and control) were 23.7 (21.8-30.2), 28 (2594, 25.3 (24.4-28.8), and 25.4 (24.8—
28.8) kg/nd, respectively.
The inclusion criteria werel8 y.o., and total cholesterol (CHOL) plasma levels

200 mg/dL or triacylglycerol (TG) plasma levets150 mg/dL. Individuals with diabetes
mellitus, hypothyroidism, chronic diseases, or otteuses of secondary dyslipidemia were
excluded from the study. Women receiving hormomdaeement therapy, patients who were
using hypolipemic medication, dietary supplemesgflavones, soy, and/or oat feB80 d
before entry into the protocol, and smokers wese akcluded. There was no modification to
the treatment of patients receiving hypertensivdioation.

All participants were informed of the proceduresytivould undergo, and they signed
a free informed consent form. This study was cdraet according to The Code of Ethics of

the World Medical Association.

2.2 Study design: Randomized controlled trial

Patients were randomized to 1 of 4 groups (oat,bsay snack bar, soy snack
bar/oat bran, and control) using sealed opaquel@me® indicating their treatment allocation.
The randomization envelopes were prepared at stndgption and a random number
sequence was obtained from a table of randomizewbars. After orientation by a
nutritionist, participants used the products predidor 45 d. The patients in the soy snack bar
group (n = 23) ingested 3 soy snack bars a dagditian to their daily meals. The oat group
(n = 23) ingested 30 g oat bran throughout the d&e soy snack bar/oat group (n = 22)
ingested the same amount of snack bars and oatalsréime 2 prior groups did. The batches
and procedures of the products used by these gwepsthe same. The control group (n =
20) received a standard hypocholesterolemic dieomenended by the IV Brazilian
Guidelines on Dyslipidemia (2007), which is low $aturated fat<7% of total calories
required daily), polyunsaturated fat10% of total calories required daily), monounsateaa
fat (<20% of total calories required daily), cholestgk200 mg/day), and total fat (25-35%
of total calories required daily). The carbohydyrgieotein, and fiber content were 50—-60%

and 15% of total calories required daily, and 20g&May, respectively.
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A blinded assessor evaluated all groups on 2 cmgssat baseline and after 45 d.
There was an intermediate meeting with a nutrigb@ifter 25 d to monitor the follow-up
protocol for the patients.

Statistical analysis by the Kruskal-Wallis testwhd that all parameters evaluated

were homogenous at 45 d before intervention fograllips.

2.2 Preparation of soy snack bar and oat bran

The soy snack bar was developed and manufactussiiadly for this clinical study.
Different soy ingredients were combined to achieey protein and isoflavone amounts
sufficient to induce health benefits with 3 barsday, described by scientific research
(Cederroth & Nef, 2009) and food organizations (F1A99) as being around 25 g protein
and 80-100 mg isoflavones. More details of the rfantured soy bar are available in our
previous study (Lobato et al., 2012). Each soyveighed 28 g, comprising 34.25% protein
and 100.39 mg/100 g isoflavones.

The oat bran was provided by SL Alimentos (Mau&daa, Brazil) and packed in
individual 30-g aluminum bags. The subjects consuithdag of oat bran a day during the
study.

2.3 Chemical composition and caloric values

The approximate composition and caloric valueshefdat bran and soy snack bars
were determined. Moisture (air oven at 105°C), (Bdxhlet apparatus), ash (muffle oven
550°C), protein (Kjeldahl method), and dietary filfiotal, soluble, and insoluble) (enzymatic
method) were analyzed by official AOAC methods @00he nitrogen—protein conversion
factor used to calculate total protein content w&%&, whereas the carbohydrate content was
obtained by the difference. Tifleglucans oat bran were analyzed by method 995. TAA@,
2005). Isoflavone extraction was carried out acegydo methodology by Carrdo-Panizzi,
Favoni, and Kikuchi (2002), while isoflavone sep@ma and quantification was performed
according to Berhow (2002) using liquid chromatqima (2690, Waters Associates, Milford,
MA, USA) with ODS-3 C18 reversed-phase HPLC colun®s0 mm x 0.4 mm internal
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diameter). For separation, we adopted the lineairiigradient system containing 2 mobile
phases: methanol containing 0.025% trifluoroacati (TFA) (solvent A), and ultrapure

deionized distilled water containing 0.025% TFA Iysot B). The caloric value was

calculated by applying the following calorie corsien factors: caloric value (Kcal/100 g) =
(Yoprotein x 4) + (%crude fat x 9) + (%carbohydraié).

2.4Blood collection

Fasting blood samples were drawn after a 12-h oyfetrrfiast at baseline and after
45-d intervention. Approximately 20 mL venous blogas collected in vacuum tubes without
anticoagulant to determine the lipid profile andells of uric acid, CRP, total radical-trapping
antioxidant parameter (TRAP), and malonaldehyi##)A). Collection tubes containing
heparin or sodium fluorite were used for FOX andicioxide (NOx) analyses and glucose
analysis, respectively. Immediately after collectithe samples were chilled on ice. To obtain

the serum or plasma, the tubes were centrifug80@Q >g in a refrigerated centrifuge at 4°C.

2.5Plasma parameters

Biochemical quantifications were measured with @cbemical autoanalyzer
(Dimensiori] Clinical Chemistry System, Newark, NJ, USA) usBigmens kits. CHOL was
guantified by the cholesterol oxidase technique eiéver possible, LDL cholesterol (LDL-
C) was calculated with the Friedewald equationedivald, Levy, & Fredrickson, 1972).
High-density lipoprotein cholesterol (HDL-C) was amiified by a method based on
accelerating the reaction of cholesterol oxidasth won-HDL unesterified cholesterol and
dissolving HDL selectively using a specific detargel Gs were analyzed by the bichromatic
enzymatic technique using lipase and glycerol detgehase. All lipid parameters are
expressed in mg/dL.

Analysis of plasma glucose was carried out usirg hiexokinase method. The
analysis method for uric acid (expressed in mgida$ a modification of the uricase method,

and CRP (expressed in mg/L) was quantified by immwnidimetry using monoclonal
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antibodies specific to human CRRGlutamyl transferase (GGT) activity (expressedlih)

was measured using a bichromatic rate technique.

2.6 Total radical-trapping antioxidant parameter

TRAP was evaluated by chemiluminescence (RepetéigeR, Carretero, Costa,
Griemberg, & Llesuy, 1996). This methodology detehidrosoluble antioxidants in the
serum (Yokozawa, Cho, Hara, & Kitani, 2000). Theufes are expressed as micromolar
Trolox. This experiment was conducted using a Bewkrbeta counter system (LS 6000,
Beckman, Fullerton, CA, USA) in non-coincident cobng mode for 30 min and with a

response range of 300—-620 nm.

2.7 Lipid hydroperoxides: Ferrous oxidation/xylenol age method (FOX)

We adapted the method reported by Jiang, HuntVéoldf (1991), which relies on
the rapid hydroperoxide-mediated oxidation of ‘Fender acidic conditions. Eeforms a
chromophore with xylenol orange (o-cresolsulfonplen-3, 3"-bis
[methyliminodiaceticacid sodium salt]), which alds®rstrongly at 560 nm. The results are
expressed ipM.

2.8 Quantitation of malonaldehyde by high-performanmpiitl chromatography in serum

samples

MDA levels were determined by the method of Bastbsal. (2012) with slight
modification to measure the MDA in the serum. Alemicals used were of the highest-grade
purity commercially available. HPLC analyses weaeried out with a Waters Alliance liquid
chromatography system (e2695) with an automaticpgamnjector system equipped with 4
pumps, a photodiode array detector (DAD), autoeiigje and column oven controlled by a
Waters 2998 system coupled with a communication uleodequipped with Waters-
Empower® software. The DAD was set at 532 nm fdecteon of the adduct TBA-MDA-
TBA obtained from the reaction.
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MDA stock solution was prepared with gPof 1,1,3,3-tetramethoxypropane added
to 10 ml of HSO, (1%), and it was left to stand at room temperafore2 h in a place
protected from light to generate MDA from acid hylgsis of the standard. Thenyubof the
MDA stock solution were added to 14Qk of H,SO, (1%). We determined the concentration
of the MDA stock solution by reading the absorbaat@45 nm in the spectrophotometer
(A245 nm = 13700 M cm?).

MDA calibration curves were prepared with standasdlitions and were diluted
with serum. Increasing concentrations of MDA wesedi 0, 0.05, 0.25, 0.5, 1.0, 1,5 and 2
uM, and these curves were included in parallel wltlsamples. The tubes containing 280
of the serum and were vortexed, were added BHTNa@H (10N). The tubes were vortexed
at 60 °temperatures for 30 min. After this solutions camtaCA/KI were an added to all
tubes, vortexed and centrifuged and TBA was addeslipernatant and heated for 45 min at

90° C. The results were expressed in nM/mg protein.

2.10 Nitric oxide

NO produced was detected in the serum in the fdritsdoyproducts nitrate and
nitrite (NOx). We used the technique described layaro-Gonzalvez, Garcia-Benayas, and
Arenas (1998), which is a rapid, semi-automatedhotetbased on the Griess reaction
involving a shortened incubation period of nitratiéh cadmium. The results are expressed in
uM.

2.11 Statistical analysis

The descriptive analysis expresses the mean andasth deviation or the median
and interquartile range of each studied group. Kbnogorov-Smirnov test was used to
determine the normality of distribution. The growpsre compared by the Kruskal-Wallis test

and the post hoc Mann-Whitney test. The Wilcoxost t®as used to compare variables
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between the pre and post period. Significariée wWas set at 5% and SPSS version 15.0
(SPSS, Chicago, IL, USA) was utilized for all arsgly with intention-to-treat.

3. Results and Discussion

The individuals that consumed 30 g oat bran a dggsted 3.12 g of soluble fiber
(B-glucans) and 8.43 g total diary fiber daily. Aatdiog to the FDA (1997), consumption of
B-glucan from foods such as oat bran as part eétdalv in saturated fat and cholesterol may
reduce the risk of heart disease. It is necessairygest portions of at least 3 gor 0.759 (3 g
divided by 4) per serving per day ®glucan to derive this effect.

The participants in the soy snack bar and soy shmgkoat bran groups each
consumed 3 soy bars (28 g each) a day during tiey.sThus, they ingested 84.33 mg
isoflavones and 28.77 g protein daily. The actigmponents of soy protein that are thought
to account for these effects are the isoflavonesstgin and daidzein (Kris-Etherton et al.,
2002). The individuals who comprised part of theegent study presented mild
hypercholesterolemia, with the median varying 34 mg/dL to 247 mg/dL.

Table 1shows that subjects had decreased leveBHGIL (3.41%,P < 0.05) and
LDL-C (6.66%, P < 0.05) after the 45-d intervention with soy sndwdr/oat bran. A
significant reduction in CHOL and LDL-C occurredlpim the soy snack bar/oat bran group
after 45 d of intervention as compared with theebas value. Moreover, inter-group
comparison identified a significant difference beew CHOL levels in the soy snack bar/oat
bran and soy snack bar groups. The mechanism(ghéopotential hypolipidemic effect of
Soy protein appears to be multifactorial.

Soy protein consumption in several human controltédical trials has ranged
between 14 g/day and 113 g/day (median, 36 g/dHy. beneficial effects documented
include decreased concentrations of LDL-C, TG, a@BP, and increased HDL-C
concentrations. In these studies, the amount dfiames prescribed was up to 185 mg/day
with a median of 80 mg/day (Song et al., 2007).

Corroborating our results, a study on post-menagdawsmen with moderate
hypercholesterolemia reported that CHOL and LDL-&evreduced in the diet plus oats/soy
group after 6 weeks (Van Horn et al., 2001).
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An increase in HDL-C (10.09R < 0.05) and decreased levels of TG (8.68%s,
0.05) was observed in the soy snack bar group. $sipte explanation for the TG reduction
was the isoflavone content, which can activate yisoone proliferator—activated receptors
(PPAR) and lead to decreased TG concentrationseraased fatty acid oxidation (Tovar et
al., 2005; Ricketts, Moore, Banz, Mezei, & Shay)2)0

A recent study demonstrated that regular consumpfdoods providing 24 g soy
protein per day from soy isoflavones had no sigaiit effect on plasma LDL-C in mildly
hypercholesterolemic subjects but can improve pd&a3i@ levels, although this benefit may
be credited to isoflavones rather than to soy pistén the diet (Thorp et al.,, 2008). In
relation to the TG levels, the results of the sagck bar group in this study are in accordance
with that of Thorp et al. (2008). Since de novo Apgroduction is an important driving
force behind HDL elevation, it has become one efdhti-atherogenic target proteins, which
are currently receiving a great deal of interestlighs, Plat, & Mensink, 2007). However,
apoA-I levels were not measured in this study.

There was a significant reduction in CHCR.€ 0.05) between the soy snack bar/oat
bran and soy snack bar groups after 45 d of tra@tme

No significant differences were observed in thecghe levels of any group after the
45-d treatment (Table 1).

At the end of the intervention, only the soy snaek/oat bran group exhibited an
increase B < 0.05) in antioxidant defenses, as determineddmparison with TRAP from
baseline values (Table 2).

The isoflavones in soy may act as natural antioxgldecause they belong to a
group of polyphenolic compounds (Tepavcevic , Atkoaic, Miladinovic, Malencie,
Popovic & Cvejie, 2010), and oats contain largeants of antioxidant phytomicronutrients
(vitamin E, phytic acid, phenolic compounds, anéreanthramides— alkaloids containing
phenolic groups) that are also concentrated withénouter layer of the grain (Fardet, Rock,
& Rémésy, 2008). According to Fardet, Rock, & RéméEa008), avenanthramides are
typically found in oats and have antioxidant a¢yivin vitro and in vivo (Chen, Milburg,
Collins, & Blumberg, 2007).

Santana et al. (2008) demonstrated that soy fkinako) in association with green
tea, increased TRAP. It is widely assumed thathitveeficial effects of soy are due to the



58

antioxidant action of isoflavones (Kaliora & Dedsiss 2007; Kaliora et al., Dedoussis &
Schmidt 2006). Some positive antioxidant effectsendeen reported, for example, from
several studies involving green tea, chocolate;alooholic wine, garlic extracts, and grape
juice. Of course, a protective effect of flavonoich foods or beverages should not
necessarily be interpreted as a protective effeffagonoids. A number of negative reports
have found that the administration of pure pheool$avonoid-rich foods, or placing subjects
on flavonoid-poor diets failed to alter the paraenetof oxidative damage (Halliwell &
Gutteridge, 2007). Isolated soy snack bar or oamh lmonsumption was not shown as able to
increase TRAP. The results of this study have detnated that the soy snack bar and oat
bran in association conferred antioxidant propsrtie

Regarding the pro-oxidant profile, there were rmgn#icant differences in plasma
lipid hydroperoxide and MDA levels at any evaluatitor all groups studied. However,
significance was found for NOx when the values asdiine and 45-d treatment with soy
snack bar/oat bran were compared, in the form3#2.2% decreasd>(< 0.05). These results
indicate that the ability of the isoflavones toateaith these oxidant species depends on their
structure, and suggest that they can be formedruwualitions where these reactive species
are generated under pathological conditions (Paiébellering, Murphy-Ullrich, Jo,
Beckman, & Darley-Usmar, 2000; Boersma et al., J99%e ability of oats to prevent
increases in oxidative stress has been reportegbléde to INOS up-regulation and NO
overproduction, and in oxidative damage (carboigtatand nitrotyrosination) (Fric,
Gabrovska, & Nevoral, 2011; Tang, Forsyth, Banaglds, & Keshavarzian, 2009).

There were significant differences within the sopeck bar/oat bran group between
baseline vs. 45-d values for the TRAP/FOX, TRAP/M2Ad TRAP/NOX indices(< 0.05)
(Table 3). There was a significant difference ia TRAP/NOx index between the soy snack
bar/oat bran and oat bran groups< 0.05), the soy snack bar/oat bran and soy shack
groups P < 0.05), and the soy snack bar/oat bran and cogtoips P < 0.05). There was a
significant difference in the TRAP/MDA index betwethe soy snack bar/oat bran and oat
bran groupsK < 0.05).

There were no significant differences in GGT andPCRvels after the 45-d

treatment in the studied groups (data not shown).
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The levels of uric acid decreased after 45 d insthyesnack bar/oat bran (17.3%
0.05) and oat bran groups (15.5P6x 0.05) (data not shown).

In conclusion, the present study proved that thedycts used could prevent
cardiovascular disorders. While the soy snack masoy snack bar/oat bran in association
was shown to be important for the lipid profilegtBame could not be verified for the
antioxidant capacity of soy snack bars or oat brarsolation. The soy snack bar/oat bran
association had shown to be more important foremsing TRAP and decreasing NOx.

According our results, the association of soy aatilman appears to improve the

lipid profile and oxidative stress markers instelthe use of these products in isolation.
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Table 1 Medians and their quartiles (2%‘—75“) of total serum CHOL (mg/dL), LDL-C (mg/dL), HDL-C (mg/dL), TG (mg/dL), and
glucose (mg/dL) levels in the groups studied.

Control group Oat bran Soy snack bar Soy snack bar/oat bran

(n=20) (n=23) (n=23) (n=22)

Baseline 45d Baseline 45d Baseline 45d Baseline45d
CHOL 243 (220-271) 218 (216-249) 247 (226-276) 257-(269) 242 (221-258) 242 (237-2%4) 234 (216-256) 226 (200-238)
LDL-C 151 (126-190) 146 (138-168) 148 (140-175) 146 (187 146 (136-170) 156 (138-166) 150 (134-175) (120-154)
HDL-C 60 (52-66) 52 (45-68) 63 (49-76) 62 (52-74) 54 66)— 60 (52-63) 53 (48-57) 54 (43-63)
TG 122 (80-188) 125 (75-163) 151 (93-227) 113 (71.5)}26 167 (148226) 152 (108-256) 161 (117-184) 140 (94-195)
Glucose 85 (83-92) 82 (82-88) 91 (85-97) 87 (83-96) 93 186) 95 (85-98) 91 (85-96) 89 (81-94)

CHOL, total cholesterol; LDL-C, low-density lipogein cholesterol; HDL-C, high-density lipoproteinatesterol; TG, triacylglycerol
Statistical significance? < 0.05

®Statistically significant difference within soy sikabar/oat bran group, baseline versus 45 d

bStatistically significant difference between sopahbar/oat bran group and soy snack bar group

“Statistically significant difference within soy sikabar/oat bran group, baseline versus 45 d

dStatistically significant difference within soy skebar group, baseline versus 45 d

®Statistically significant difference within soy sikabar group, baseline versus 45 d
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Table 2 Medians and their quartiles (2%‘—75“) of TRAP (UM Trolox), FOX (uM), MDA (nM/mg protein), NOx (uM) levels, and
TRAP/FOX, TRAP/MDA, TRAP/NOXx indices in all groups studied.

Control group (n = 20) Oat bran (n = 23) Soy snaak(n = 23) Soy snack bar/oat bran (n = 22)
Baseline 45d Baseline 45d Baseline 45d Baseline 45d
TRAP 710 (592-867) 682 (657—-831) 697 (604—807) 682 (583-799) 722 (615-847) 693 (632—748) 760 (637-811) 818 (725-923f°
FOX 1.13(0.82-1.62) 1.14 (0.50-1.54)  0.87 (0.77-1.18)89 (0.52-1.37)  0.90 (0.74-1.07) 1.11(0.70-1.50.92 (0.73-1.24) 0.90 (0.66-1.35)
MDA 46.7 (38.0-51.8) 50.4 (41.3-66.2) 57.9 (48.1-69.38.9 (50.0-62.2)  54.5(45.5-65.8) 55.2 (44.9-64.152.0 (45.7-66.0) 50.2 (44.2-57.4)
NOX 3.45 (2.84-4.25) 4.03 (2.92-5.45)  3.54 (2.64-5.63)14 (2.67-5.16)  4.24 (2.91-5.30) 4.41 (3.19-6.85%.44 (2.49-5.48) 3.01 (2.30—4.30)

TRAP/FOX 635 (481-856) 547 (459-1058) 725 (547-998)  75745135) 717 (567-1069) 694 (501-1068) 652 (586-919B66 (578-1193)
TRAP/MDA 15.9 (10.9-19.5) 12.7 (10.4-20.8)  12.7 (10.6-15.T1.9 (10.8-13.7) 13.8(10.4-18.2) 13.4(11.0-17.6)  13.4 (10.3-15.95.0 (12.7-21.8)
TRAP/NOx 175 (155-256) 177 (126-283) 174 (118-280) 193 (135-288) 180 (121-275) 186 (120-245) 166 (133-224) 256 (180-326)f*

TRAP, total radical-trapping antioxidant paramek®DX (Lipid hydroperoxides MDA, malonaldehyde; NOx, nitric oxide (nitratedanitrite)
Statistical significance? < 0.05

®Statistically significant difference within soy sikabar/oat bran group, baseline versus 45 d

bStatistically significant difference between sogahbar/oat bran group and oat bran group

“Statistically significant difference between sogekbar/oat bran group and soy snack bar group

dstatistically significant difference between sogpahbar/oat bran group and control group
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Abstract

In the present study, we evaluated the hypolipidesffects and dietetic profile of a soy snack
bar either singly or in association with oat braryslipidemic subjects. Eighty-eight
dyslipidemic individuals were assigned to 4 groulse soy snack bar group ingested 3 soy
snack bars (which amounted to 84.33 mg of isoflagaand 28.77 g of protein/day), and the
oat bran group ingested 30 g of oat bran (8.43tgtaf dietary fiber/day) throughout the day.
A third group ingested 3 soy snack bars and 30a@pbbran daily, and the control group had
a hypocholesterolemic diet. Evaluations and estonaif nutrient composition of diets from
dietary records were performed and calculated sellvee and after 45 days. The lipid profile
and glucose were determined at baseline and &tdays. Fiber intake increased (P < 0.05)
in all 4 study groups after 45 days, but for thetoa group, this increase in consumption was
below the recommended values. The subjects haeasml levels of CHOL (3.41%, P <
0.05) and LDL-C (6.66%, P < 0.05) after 45 daysaisumption of soy snack bar/oat bran.
An increase in (10.0%, P < 0.05) and a decrea3$é&itevels (8.68%, P < 0.05) were
observed in the soy snack bar group after 45 didys combined ingestion of soy and oat
appeared to provide more satisfactory results ghstandard hypocholesterolemic diet in
terms of dietary intake of protein, fiber, and @stérol.

Keywords: soy snack bar; oat bran; cholesterol; hypochetetgmic diet
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1. Introduction

Dyslipidaemias cover a broad spectrum of lipid abradities, some of which are of
great importance in cardiovascular disease (CV[@gides an elevation of total CHOL and
LDL-C levels, several other types of dyslipidaemagpear to predispose to premature CVD.
A particular pattern, termed the atherogenic lipidd, is more common than others, and
consists of the co-existence of increased very t@msity lipoprotein (VLDL) remnants
manifested as mildly elevated triacylglycerol (TGhcreased small dense low-density
lipoprotein (LDL) particles, and reduced HDL-C lé&v§l].

Lifestyle interventions are essential for the prgwen of CVD. Reducing
dyslipidaemia (elevated CHOL, LDL-C, TG, and low HDcholesterol levels),
overweight/obesity, hypertension, and increasingsigal activity have beneficial affects on
these risk factors [2].

Epidemiologic studies and controlled clinical tsiatonsistently have demonstred
cardiprotective benefits of dietary patterns highvegetables, fruits, legumes, whole grains,
fiber, fish, lean meats and poultry, and low-fargl@roducts [3, 4].

Dietary soy protein has well-documented benefioralplasma lipid and lipoprotein
concentrations. The soy protein amino acid mixtuded not have the same
hypocholesterolemic effect as the intact proteimgviging evidence that there were
components of the intact soy protein other thanattmno acids that independently lowered
plasma cholesterol concentrations or interactett Wie protein moiety to affect lipoprotein
metabolism favorably [5].

Oat bran exerts a small but potentially useful effen plasma lipoprotein risk

factors for CVD. In subjects with mild hypercholstiemia and normal blood pressure when
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receive different diets containing dietary fibesrfr wheat, oat, and rice bran, the oat bran has
been found to be the only fiber source that sigaiftly lowered CHOL and LDL-C levels.
Although soluble fibers are more effective in loimgr blood cholesterol levels, there is
debate as to the degree of cholesterol reductiosechby them [6].

Diets plays a major role in reducing the risk of @V This has led to the search for
specific foods and food components that may helpnfarove the serum lipoprotein profile
[7]. In this respect, we focused this study on éffects of soy snack bar, oat bran and soy

snack bar/oat bran association to evaluate lipadilprand dietary in dyslipidaemic subjects.

2. Methods and Materials

2.1 Casuistic

We selected 100 hypercholesterolemic patients (88 and 62 women) from a
cardiologic clinic in Londrina, Parana, Brazil, participate in the study. Twelve patients (6
men and 6 women) left during the protocol-developimstage for personal reasons.
Therefore, 88 individuals (32 men and 56 womenhwitmean age of 45 (11) y and 48 (5) v,
respectively, participated in the study. The pdtiemere sedentary or had moderate physical
activity, and were oriented to make no changeseo habitual lifestyle. This was monitored
with a questionnaire that was filled out every tim@atient returned to the clinic for blood
collection.

The inclusion criteria werel8 y.o., and total cholesterol (CHOL) plasma levels
200 mg/dL or triacylglycerol (TG) plasma levets150 mg/dL. Individuals with diabetes

mellitus, hypothyroidism, chronic diseases, or otteuses of secondary dyslipidemia were
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excluded from the study. Women receiving hormomdaement therapy, patients who were
using hypolipemic medication, dietary supplemesgflavones, soy, and/or oat feB0 d
before entry into the protocol, and smokers wese akcluded. There was no modification to
the treatment of patients receiving hypertensivdioation.

All participants were informed of the proceduresythwould undergo, and they
signed a free informed consent form. This study wasied out according to The Code of

Ethics of the World Medical Association.

2.2 Study design: Randomized controlled trial

Patients were randomized to 1 of 4 groups (oat,bsay snack bar, soy snack
bar/oat bran, and control) using sealed opaquel@me® indicating their treatment allocation.
The randomization envelopes were prepared at stodgption and a random number
sequence was obtained from a table of randomizewbars. After orientation by a
nutritionist, participants used the products predidor 45 d. The patients in the soy snack bar
group (n = 23) ingested 3 soy snack bars a dagditian to their daily meals. The oat group
(n = 23) ingested 30 g oat bran throughout the d&g soy snack bar/oat group (n = 22)
ingested the same amount of snack bars and oatalsréme 2 prior groups did. The batches
and procedures of the products used by these gwepsthe same. The control group (n =
20) received a standard hypocholesterolemic dieomenended by the IV Brazilian
Guidelines on Dyslipidemia (2007) [8], which is law saturated fat<(7% of total calories
required daily), polyunsaturated fat10% of total calories required daily), monounsatuota

fat (20% of total calories required daily), cholestere200 mg/day), and total fat (25-35%
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of total calories required daily). The carbohydrgieotein, and fiber content were 50—-60%
and 15% of total calories required daily, and 20g&M&ay, respectively.

A blinded assessor evaluated all groups on 2 cmessat baseline and after 45 d.
There was an intermediate meeting with a nutribaifter 25 d to monitor the follow-up
protocol for the patients.

Statistical analysis by the Kruskal-Wallis testwkd that all parameters evaluated

were homogenous at 45 d before intervention fograllips.

2.3 Preparation of soy snack bar and oat bran

The soy snack bar was developed and manufactusesiiadly for this clinical study.
Different soy ingredients were combined to achieey protein and isoflavone amounts
sufficient to induce health benefits with 3 bardagy, described by scientific research [9] and
food organizations [10] as being around 25 g protnd 80-100 mg isoflavones. More
details of the manufactured soy bar are availableur previous study [11]. Each soy bar
weighed 28 g, comprising 34.25% protein and 1082100 g isoflavones.

The oat bran was provided by SL Alimentos (Mau&daa, Brazil) and packed in
individual 30-g aluminum bags. The subjects consuthdag of oat bran a day during the

study.
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2.4 Chemical Composition and Caloric Values

The approximate composition and caloric valueshefdat bran and soy snack bars
were determined. Moisture (air oven at 105°C), (dxhlet apparatus), ash (muffle oven
550°C), protein (Kjeldahl method), and dietary filiotal, soluble, and insoluble) (enzymatic
method) were analyzed by official AOAC methods @00'he nitrogen—protein conversion
factor used to calculate total protein content w&%&, whereas the carbohydrate content was
obtained by the difference. Tifeglucans oat bran were analyzed by method 995. THA@,
2005). Isoflavone extraction was carried out acegydo methodology by Carrdo-Panizzi,
Favoni, and Kikuchi (2002), while isoflavone sep@rma and quantification was performed
according to Berhow (2002) using liquid chromat@dna (2690, Waters Associates, Milford,
MA, USA) with ODS-3 C18 reversed-phase HPLC coluni®s0 mm x 0.4 mm internal
diameter). For separation, we adopted the linemairipigradient system containing 2 mobile
phases: methanol containing 0.025% trifluoroacati (TFA) (solvent A), and ultrapure
deionized distilled water containing 0.025% TFA Iysot B). The caloric value was
calculated by applying the following calorie corsien factors: caloric value (Kcal/100 g) =

(Yoprotein x 4) + (%crude fat x 9) + (%carbohydraié).

2.5 Dietary intake

The nutrient composition of the diets was calculattom dietary records
(questionnaires) provided to the subjects at basednd after 45 days. Food records were
reviewed by nutritionists for completeness. The dfogecords obtained information on

foods eaten during  the 24  hours preceding the vier The  information
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obtained in household measures was converted mesgrar milliliters, and nutrient data
analyses were conducted using Nutrilife Softwaifgssional version (2007). The reference
values were based on recommendations of the ItestitiMedicine [16]. We analyzed the

intake of macronutrients, micronutrients, dietabef, and total energy by the subjects.

2.6 Anthropometric variables

The body weights of all the subjects were meastoeke nearest 0.1 kg by using an
electronic scale, with individuals wearing minin@bthing. The participants heights were
measured to the nearest 0.1 cm by using a staddonaetd the height and weight values were
used to calculate body mass index (BMI; in kilogsaper square meter). The baseline BMIs
(median and 25th—75th quartiles) for each group lpoan, soy snack bar, soy snack bar/oat
bran, and control) were 23.7 (21.8-30.2), 28 (25994, 25.3 (24.4-28.8), and 25.4 (24.8—
28.8) kg/m2, respectively. The waist circumferen@&/C) of all the subjects were measured
at a level midway between the lowest rib margin dhd iliac crest on expiration.
Measurements were taken with an inelastic tapéhitnstudy, we considered WC > 102 cm
for men and >88 for women as indicators of higk fa@ metabolic disorders associated with

obesity, according to NCEP-ATP Il [17].

2.7 Blood collection

Fasting blood samples were drawn after a 12-h ayletrrfiast at baseline and after

45-d intervention. Approximately 20 mL venous blogas collected in vacuum tubes without

anticoagulant to determine the lipid profile. Cotlen tubes sodium fluorite were used for
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glucose analysis. Immediately after collection, shenples were chilled on ice. To obtain the

serum or plasma, the tubes were centrifuged at 3900 a refrigerated centrifuge at 4°C.

2.9Plasma parameters

Biochemical quantifications were measured with a@cbhemical autoanalyzer
(Dimensiori] Clinical Chemistry System, Newark, NJ, USA) usBigmens kits. CHOL was
guantified by the cholesterol oxidase technique eéver possible, LDL cholesterol (LDL-
C) was calculated with the Friedewald equationedeivald, Levy, & Fredrickson, 1972).
High-density lipoprotein cholesterol (HDL-C) was amiified by a method based on
accelerating the reaction of cholesterol oxidasth won-HDL unesterified cholesterol and
dissolving HDL selectively using a specific deterge Gs were analyzed by the bichromatic
enzymatic technique using lipase and glycerol detgehase. All lipid parameters are
expressed in mg/dL. Analysis of plasma glucose wasied out using the hexokinase

method.

2.10 Statistical analysis

The descriptive analysis expressed the values @nnamd standard deviation or
median and the interquartile range of each studymrThe Kolmogorov-Smirnov test was
used to determinate the normality of distributidine groups were compared by Kruskal
Wallis test with post hoc test Mann-Whitney. Fag tomparison of variables between the pre

and post period the Wilcoxon test was used. Sigpmiite (P) was set at 5% and statistical
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software SPSS version 15.0 (SPSS, Chicago, Il, U8a9 utilized for all analyses with

intention-to-treat.

3. Results

The subjects who consumed oat bran portions of 8@lgy ingested 8.42 g of total
diet fibers and 3.12 g op-glucans (soluble fibers). According to FDA (201[09],
consumption of soluble fiber from foods such ashwanh, as part of a diet low in saturated fat
and cholesterol, may reduce the risk of heart diselt is necessary to ingest at least 3 g or
more per day of-glucan to achieve this effect.

The individuals from groups that consumed the s@ck bar and soy snack bar/oat
bran consumed 3 soy bars (28 g each) a day durengttidy. Thus, they ingested 84.33 mg of
isoflavones and 28.77 g of soy protein a day. Tohesnack bar group consumed 33.6 g of
total dietary fiber, and the soy snack bar/oat lgeoup consumed 42.02 g per day. Table 1
shows the composition of the soy snack bar anthr@at consumed in the study.

Statistical analysis using the Kruskal-Wallis tesdtowed that all parameters
evaluated were homogenous 45 days before inteorefdr all groups.

Mean ages of subjects were 42.2 + 11.2 years ircohérol group (5 men and 15
women), 49.7 + 8.6 in the soy snack bar group (£8 end 10 women), 47.8 £ 13.6 years in
the oat group (6 men and 17 women), and 48.3 +if.6py snack bar/oat group (8 men and
14 women). No significant differences were observsetween groups in terms of

participants’ age and sex distribution.
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Table 2 shows the characteristics of the study ladipn according to average intake
of energy, proteins, dietary fiber, dietary chadest, vitamins, and minerals at baseline and
after 45 days of treatment.

No statistically significant differences were oh&at in total energy intake among
groups after 45 days of treatment. However, therdgxof protein intake was significantly
increased in the soy snack bar and soy snack bayfoaps after 45 days when compared
against baseline values. A statistically significancrease in protein intake was observed
between the soy snack bar/oat bran and oat brampgsoy snack bar and oat bran group, soy
snack bar/oat bran and control group, and soy shackand control group after 45-day
protein intake.

When fiber intake was analyzed, a significant inseewas observed in all 4 study
groups after 45 days. However, for the control grahis increase in consumption was less
than the values recommended by the Institute ofiditeel (2005) [20]. The intake of dietary
fiber in the soy snack bar and soy snack bar/cat group was greater than that in the oat
bran group and control group after 45 days. Peoplihe soy snack bar group showed a
significant increase in protein consumption intielato that of the oat bran group and control
group after 45 days. People in the soy snack bidofea group showed significant increase in
protein consumption in relation to that of oat bgaoup and control group after 45 days.

The dietary intake of cholesterol was lower thasonremended (<200 mg) in all
groups studied. Moreover, in  the soy snack bar/dman group, this decrease was
significant after 45 days.

A significant increase in the intake of pantotheaad (vitamin B5) was observed

after 45 days in the oat bran group. All groupsereed with the recommended dietary intake
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of vitamin B5, as per the guidelines of the Ins&taf Medicine (2006) [16] after 45 days. No
statistically significant differences were obseniadthe dietary intake of cyanocobalamin
(vitamin B12) before and after 45 days among tloaigs. The dietary intake of vitamin B12
was lower than that recommended by the Institutdedicine (2006) [16] in all groups.

The soy snack bar group consumed more manganegg(PMn0.05) after 45 days of
treatment. Both control group and soy snhack baumread a significant increase in their
magnesium (Mg) intake. Only the soy snack bar/oanh lgroup had a significant decrease in
zinc intake (Zn). The oat bran group and soy steckgroup consumed more Zn than did the
soy snack bar/oat bar group after 45 days (P 90.05

Table 3 shows the values of BMIs, WC, glucose kveaind lipid profiles. No
statistically significant differences were observedBMI, WC, and glucose levels after 45
days of treatment across groups.

The subjects experienced a significant decreadleeitevels of CHOL (3.41%) and
LDL-C (6.66%) after 45 days of treatment with soysk bar/oat bran. A significant increase
in HDL-C (10.0%) and a simultaneous decrease ial$eaf TG (8.68%) was observed in the
soy snack bar group after 45 days. Moreover, igtetp comparison identified a significant

difference between CHOL levels in the soy snackdaatbran and soy snack bar groups.

4. Discussion

The high concentration of soy protein in the snbak justifies the increase of this
macronutrient in the soy snack bar and associataapg.
The soy snack bar/oat bran group had a signifidactease in the serum levels of

cholesterol after 45 days. This reduction mightalteibuted to increased intake of dietary
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sources of vegetable origin (oat and soybean3.dtso likely that the increasing consumption
of dietary fiber apportioned throughout the day |ldobave provided greater satiety and
therefore resulted in decreased consumption ofesherol-rich foods. High-fiber foods also
result in delayed gastric emptying and hence calibdv down the absorption of dietary
cholesterol.The increase in the consumption of dietary fibeus tb the presence of high
levels of fiber in soybean.

The intake of zinc was significantly reduced in 8wy snack bar/oat bran group.
The reduction in the consumption of dietary sourfesnc (meats, liver, eggs, whole cereals)
in the daily meals might justify this result. Hovegy the intake of zinc was higher in the
snack bar group than in the oat bran group. Hundrams of soy has 4.5 mg zinc, while 100
g of oat has 2.6 mg of zinthese changes may cause alterations in metaboleegses and
mechanisms of antioxidant defenses [21]. Zinc daiicy is considered a nutritional problem
worldwide, and it is known to affect population gps in developed, as well as developing,
countries. Studies in Latin American countries dmel USA have shown that the average
intake of zinc varies between 50% and 80% of tilemenended amounts, regardless of age,
sex, and race [22,23,24]. Recent research sugges@ssociation between micronutrient
intake and chronic diseases, suggesting the egesteha relationship between vitamin and
mineral deficiency and chronic diseases [25].

Our results show that the consumption of oat bnareases the intake of vitamin B5
after 45 days and that the consumption of soy shackoat bran decreases the intake of
vitamin B12. The consumption of foods of animabariare the main sources of vitamin B12,
and this probable reduction in the hypercholestenat subjects (soy shack bar/oat bran

group), should be considered beneficial. Howevedefciency of vitamin B12 can cause
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hematological disorders, as well as neurological eardiovascular diseases [26]. Vitamin
B12 deficiency is directly related to hyperhomoeys¢mia, which is considered an
independent factor of cardiovascular risk [27].

In our study, we found an increase in HDL-C anckaréase in the levels of TG in
the group that consumed soy snack bar. The decneaB8 is associated with soy proteins
and isoflavones, and the results suggest that smgips reduce plasma TGs levels through
multiple mechanisms, including suppression of deongpogenesis (newly synthesized fatty
acids derived from carbohydrate metabolism, whieh aiten used for TGs synthesis) [28].
Some studies have shown that soy protein intakeeases the serum levels of HDL-C and
decreases CHOL, LDL-C, and TG [3,9,29]. Howevesignificant number of studies have
reported no beneficial effects of soy consumptionbody weight, serum lipid profile, fat
mass, and blood glucose [9].

Since de novo apoA-I production is an importanvidg force behind the elevation
of levels of HDL-C, it became one of the anti-atganic target proteins, which currently
receive a lot of interest [30]. However, HDL-C ismeolecule composed of heterogeneous
apolipoproteins (ApoA-1 and ApoA-Il) [31]. Phytoesgiens present in soybean have been
known to increase the plasma levels of apo A-1ldBd. [32,33]. The increase in the levels of
HDL-C may be attributed to increased consumptionpbytoestrogens. However, serum
levels of apoA-1 were not measured in this study.

The subjects of the soy snack bar/oat bran grodpdeareased CHOL and LDL-C
after 45 days. These results were consistent Wéhntajority of studies using soy protein [34]
and oat [6]. Putative synergistic effects of oatsl doy consumption on the reduction of

CHOL and LDL-C in 127 postmenopausal women with erate hypercholesterolemia
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following a 6-week intervention (oat/milk; wheatysaat/soy and wheat/milk) have been
observed [35] In this study, participants in the/siey and oat/milk group showed reduced
levels of CHOL and LDL-C by an additional 3% anceaper than 5% respectively [35].
Dietary intake of low saturated fats and cholesteas a cumulative effect on reducing levels
of serum cholesterol, especially in subjects witlypdrcholesterolemia [36]. The
mechanism(s) for the potential hypolipidemic effettsoy protein appear to be multifactorial.

It has been suggested that increasing the degoadatid clearance of cholesterol by
increasing biliary secretion, inhibition of cholesil synthesis endogenous receptor
upregulation of cholesterol with increased expamssof mMRNA for LDL receptors on
mononuclear cells, and increased thyroid functiBi] [are the possible mechanisms of
reduction in the serum levels of CHOL and LDL-C.

In this study, the soy snack bar group ingested 88of protein and 84.33 mg of
isoflavones per day. The oat bran group ingestddilsg amount of 8.42 g of total fiber and
3.12 g off3-glucans. The volunteers of soy snack bar/oat granp ingested the same amount
of soybean and oat bran (42.02 g total fiber, §6&bluble fiber). According to the FDA
[19,10], a daily dietary intake of at least 25 g swotein and 3.0 g or more of beta-glucan
(soluble fiber) is necessary to reduce the rislkcaronary heart disease. The mechanisms
involved in these associations have not been ceively resolved. It has been hypothesized
that soluble or viscous fiber has gel-forming pmips that appear to decrease bile acid
absorption, thereby increasing bile acid excret®oluble fiber has been shown to attenuate
postprandial elevations in glucose, insulin, andLiD levels [38]. Another possible
mechanism is the production of short -chain fatigs by the fermentation of soluble fiber by

intestinal microflora. A greater production of propate [39, 40], which is capable of
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significant inhibition of cholesterol synthesis lhumans, might reduce serum cholesterol
levels by inhibiting the rate-limiting enzyme HMGs8 reductase [41].

In conclusion, a large amount of soluble fiber nedfect lipid and lipoprotein
metabolism and can explain the beneficial decrefsEG level in the soy snack bar group
and CHOL and LDL-C in the soy snack bar/oat brasugrin this study. The soy snack bar
also proved effective in increasing HDL-C. Furtherm the combined ingestion of soy and
oat appeared to provide more satisfactory resoi#ts & standard hypocholesterolemic diet in

relation the dietary intake of protein, fiber, asftblesterol.
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Table 1 — Approximate composition in dry weight ofsoy snack bars and oat bran with respect to totakoflavones and
concentration of g-glucans.

Soy snack bar

Analyses Soy snack bar (84 g) Oat Bran (30 g) (84 g)/Oat Bran
(30 9)
Carbohydrate 12.0 8.87 20.87
Total fiber 33.6 8.42 42.02
Insoluble Fiber 29.0 5.42 34.42
Soluble Fiber 3.62 3.00 6.62
Lipids 7.40 2.68 10.08
Proteins (N x 6.25) 28.7 8.88 37.58
Ash 2.30 1.15 3.45
Total 84.0 30 114
Caloric Value (Kcal) 206.27 87.68 293.94
B-glucans (g) 3.12 3.12
Isoflavones (mg) 84.32 84.32
Daidzein 5.92 4.99
Glycitein 0.00 0.00

Genistein 13.53 11.40




Table 2 — Nutritional intake at baseline and afte45 days of study

96

Control group Oat bran Soy snack bar Soy shack bar/oat bran
(n=20) (n=23) (n=23) (n=22)
Average Baseline 45d Baseline 45d Baseline 45d Baseline 45d
Kcal +1500 1687 1381 1225 1511 1613 1579 1584 1594
(1124-2197)  (1052-1812)  (956-1480) (1216-1781) (1039-2279) (1231-1888)  (1195-1812) (1261-1780)
Protein 51 49.9 62.5 47.4 71.7 69.4 93.7 57.9 76.8
(@) (44.5-85.5)  (33.1-100Y° (33.4-68.8) (55.7-83.5"  (45.0-99.5) (74.6-116)* (44.8-87.1) (64.1-103.1)*
Fiber 315 9.3 13.7 11.8 27.1 9.0 46.8 11.0 50.6
) (5.6-13.1) (9.3-16.7)% (8.5-15.1) (24.5-30.1)"  (5.8-12.6) (41.2-52.0)% (5.7-16.7) (46.5-51.6)%°
Col <200 126 138 86 150 196 185 174 95
(mg) (68-183) (35-277) (51-208) (92-196) (110-379) (120-212) (100-290) (50-158)*
Vit 1.0 2.0 1.80 1.60 2.30 1.7 2.40 2.10 2.10
B5 (1.3-3.1) (1.60-2.40) (1.0-1.9) (1.40-3.10)* (1.3-3.8) (1.40-2.90) (1.40-2.90) (1.50-2.80)
(mg)
Vit B12 2.0 1.95 1.40 0.90 1.30 1.6 1.75 1.90 1.10
(mcg) (0.67-3.57) (0.60-5.25)  (0.35-1.75)  (0.40-4.30)  (0.8-3.42)  (0.62-4.30) (0.90-4.50) (0.70-1.80)*
Mn 2.05 1.30 1.70 1.40 1.60 1.25 2.40 1.20 1.30
(mg) (0.97-2.5) (0.85-3.30)  (1.00-2.00)  (1.00-2.00) (1.1-1.8) (1.40-2.80)* (0.80-2.10) (0.70-2.40)
Mg 307 154 219 161 169 144 193 160 135
(mg) (103-236) (155-267)* (90.5-192)  (122-233) (100-232)  (119-229)* (103-197) (100-216)
Zn 8.1 5.70 7.30 5.60 4.10 6.30 9.10 5.60 3.50
(mcg) (3.70-8.90) (3.50-11.2) (2.30-9.00) (2.70-9.80) (3.30-7.90) (3.40-12.10) (3.60-12.0) (2.40-5.40)*

tValues expressed as median; ¥Daily recommende@véinstitute of Medicine). These reference valisey by sex and age. * indicates significant défece
between baseline values and 45 d after interveifion 0.05).

Statistically significant difference between oadhand soy snack bar/oat bran (P < 0.05)

bStatistically significant difference between oatand soy snack bar (P < 0.05)
“Statistically significant difference between sopekbar/oat bran and control group (P < 0.05)
dstatistically significant difference between sogakibar and control group (P < 0.05)
“Statistically significant difference betwesoy snack bar/oat bran and soy snack bar (P < 0.05)
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Control group Oat bran Soy snack bar Soy snack bar/oat bran
(n=20) (n=23) (n=23) (n=22)
Baseline 45d Baseline 45d Baseline 45d Baseline 45d

BMI 25.4 24.9 23.7 23.4 28.0 28.2 25.3 25.3
(Kg/m?) (24.8-28.8)  (23.9-28)* (21.8-30.2) (22.1-30.2) (25.9-29.7) (26.2-29.79° (24.4-28.8)  (24.0-29.0)
WC (cm) 88.0 87 91.0 91.0 98.8 97.5 91.0 91.0

(80.0-94.5) (78.9-92.8) (78.0-99.0)  (79.0-98.5) (89.3-101.9) (86.8-102.3¥ (78.0-99.0)  (79.0-98.5)
Glucose 85 82 91 87 93 95 91 89
(mg/dL) (83-92) (82-88) (84-95) (83-95) (86—-102) (84-98) (85-96) (81-94)
CHOL 243 218 247 257 242 242 234 226
(mg/dL) (220-271) (216-249) (226-276) (217-269) (221-258) (237-254) (216-256) (200-238)*
LDL-C 151 146 148 146 146 156 150 140
(mg/dL) (126-190) (138-168) (140-175) (137-162) (136-170) (138-166¥ (134-175)  (127-154)*
HDL-C 59 51 63 62 54 60 53 54
(mg/dL) (52-66) (44-67) (48-75) (52-74) (51-65) (52-62)* (48-57) (43-63)
TG 122 125 151 113 167 152 161 140
(mg/dL) (80—188) (75-163) (93-227) (71.5-261) (148-226) (108-256)* (117-184) (94-195)

BMI, body mass index; WC, waist circumference; CH@ital cholesterol; HDL-C, high-density lipoprataiholesterol; LDL-C, low-density lipoprotein chsterol,
TG, triacylglycerol. ¥Values expressed as medi&igriificant difference between baseline and afteddys.
Statistically significant difference between sopckbar and oat bran (P < 0.05)

bStatistically significant difference between sopahbar and control group (P < 0.05)
“Statistically significant difference between sopakbar/oat bran group and soy snack bar group
dstatistically significant difference between oaand soy snack bar (P < 0.05)
“Statistically significant difference between sogekbar control group (P < 0.05)
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Uniiversidade
Esiadual de Londnrina

"
A‘ lb, A
SoRTE OF £TicA £3 PESOUSA

COMITE DE ETICA EM PESQUISA ENVOLVENDO SERES HUMANOS
Universidade Estadual de Londrina/ Hospital Universitario Regional Norte do Parana
Registro CONEP 268

Parecer PF N° 099/09
CAAE N° 0071.0.268.000-08 _ Londrina, 24 de fevereiro de 2010.

FOLHA DE ROSTO N° 256527

PESOUISADORA: MARIA VICTORIA EIRAS GROSSMANN
CCA/DCTA

Prezada Senhora:

O “Comité de Etica em Pesquisa Envolvendo Seres Humanos da Universidade Estadual
de Londrina/ Hospital Universitirio Regional Norte do Parana” (Registro CONEP 268)— de acordo com
as orientagdes da Resolugdo 196/96 do Conselho Nacional de Salide/MS e Resolugdes Complementares,
avaliou o projeto:

“EFEITO DA INTERAQAO DOS COMPONENTES A AVEIA E DA SOJA SOBRE A COLESTEROLEMIA,
IMUNOESTIMULAGAO E VIABILIDADE TECNOLOGICA NO DESENVOLVIMENTO DE BARRAS DE
CEREAIS”

Situagéo do Projeto: APROVADO

Informamos que devera ser comunicada, por escrito, qualquer modificagéo que ocorra no desenvolvimento
~ da pesquisa, bem como devera apresentar ao CEP/UEL relat6rio final da pesquisa.

Atenciosamente,

Comité de Etica em Pesquisa-CEP/UEL

Comps Univorsithrtor Hodovis Colo Garcis Gl (UF 45), kom 398  Fome (P43) 3714000 FABX - FAx 3284410 - Cabus Postal 6.001 - CEF 36051990 — Internet bitp=/wwrmacl e
Hespital Universitirio/Centre de Clinciat da Smide: Av. Bobert Kock, 68 Viia Optriiria— Fane (843) 5512600 PABX - Fax 3374041 ¢ 3377495 - Calxa Posial 751 - CEP BRIE-440
LONDRENA - PARANA - BRASIL

Fomz 11764 — Formaio A4 (214 ‘£rm,
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ANEXO B- TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

PROJETO DE PESQUISA: Efeito da interacdo dos compagntes da aveia e da soja
sobre a colesterolemia, imunoestimulacao e viabikdie tecnolégica no desenvolvimento
de barras de cereais
Doutorandas: Luciana Pereira Lobato e Alissana Ester lakmiu &am
Responsaveis pelo projetaviaria Victoria Eiras Grossmann e Décio SabbatinbBaa
Eu, RG
, declaro que em /| /2640¢ordei em participar como
voluntério (a) no grupo de estudo do projeto agimaeado.
O responsavel pelo projeto explicou-me o seguinte:
1. O estudo implica em colher amostras de sangaegpalises bioquimicas.
2. A minha participacédo neste estudo € voluntéeiago a liberdade para recusar ou retirar
meu consentimento a qualquer momento.
3. O sigilo da minha participacdo, assim como todas informacdes obtidas serdo
preservadas.
4. Ao longo da pesquisa, que sera realizada nogmede 45 dias, deverei ingerir as barras de
soja, ou as barras de soja e a aveia, ou apenasaa @ ainda uma dieta. A escolha para um
ou outro produto sera realizada de forma aleafgeia orientadora da pesquisa e, ap0s o
fornecimento, a ingestdo dos mesmos devera séa.diar
5. Fui informado (a) da possibilidade de necesditarwash-out, ou seja, retirada de
medicamento de uso continuo que possa interfegsianalises durante o estudo.

Contatos dos participantes do projeto:

- Alissana Ester lakmiu Camargo Pereira, 8407-0809 3371-2294 (e-mail:
alissanaester@hotmail.com

- Luciana Pereira Lobato, 3304-1535 ou 8432-51524#: lucianaplobato@gmail.com

- Yara Souza Mosmann, 3351-7427 ou 9112-6312 (egaaéh_mosmann@hotmail.com

- Clisia M. Carreira, 3371-2475 (e-mail:_clisiamcdirhail.con).

- Profé. Maria Victoria Eiras Grossmann, 3371-406819943644 (email: victoria@uel.pr

- Profc. Décio Sabbatini Barbosa, 3371-2451 ou 9BB&L (e-mail:
sabatini@sercomtel.com)br

Médicos responsaveis:
-Dr. Ricardo José Rodrigues -Dr. Benedito Edilsarsdva Ramos

-Dr. William Nazima -Dr. Luiz Carlos Miguita Junior
-Dr. Laércio Vemura -Dr. José Eduardo de Siqueira

-Dr. Rangel Albuquerque  -Dra. Tatiana Laskozski

Fone para contato com os médicos: 3324-6232
O telefone do Comité de Etica em Pesquisa com Hasn@r3371-2490.
Londrina, de 201@e.

Assinatura do Voluntario (a)

Assinatura do (a) Pesquisador (a)
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ANEXO C - Questionario Inicial
QUESTIONARIO INICIAL PARA VOLUNTARIOS DO ESTUDO CLi NICO
REFERENTE AO PROJETO DE PESQUISA:
Efeito da interacdo dos componentes da aveia eddaada de cereais de soja em individuos
dislipidémicos
(Projeto “Aveia/Soja”).
DOUTORANDA: ALISSANA ESTER IAKMIU CAMARGO — UEL/CCB

Este questionario é direcionado aos voluntarioPgeto “Aveia/Soja” e contém 19
questdes referentes a habitos alimentares e pessoandi¢cdes de saude.

Ressaltamos que estas informacdes séo sigilosasgjausomente os pesquisadores
responsaveis pelo desenvolvimento desta pesquida é&esso a elas, ficando totalmente
inacessiveis a pessoas alheias a pesquisa, pabepi€ticas. Desta forma, solicitamos que

todas estas informacgdes sejam repassadas de famspdrente.

| IDENTIFICACAO

Nome:

ldade: Data de Nascimento: .....[.....[..},.. Séxo)M ( )F|Estado Civil:

Endereco: NO: Apto:

Bairro: CEP: Cidade:

Fone Residencial: Celular:

E-mail:

Profissao:

Il ESCOLARIDADE

() Ensino Fundamental Incompleto ( )irog~undamental Completo
() Ensino Médio Incompleto () Ensin@dilo Completo

() Ensino Superior Incompleto () EmsBuperior Completo

( ) Especializacéo ( )

Mestrado ( ) Doutorado
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Il CONSUMO DE ALIMENTOS ESPECIFICOS

1. Alimentos fritos

() Nao consome

() Consumo diério (5 a 6 vezes ou mais porase)
() Consumo semanal (3 vezes ou menos porrsema
(

) Consumo esporadico (1 vez ao més)

2. Tipos de Oleo/gordura/azeite que consome diariante
) Oleo de soja

) Oleo de milho

) Oleo de girassol

) Gordura animal (banha de porco)

) Manteiga

AN AN AN AN N/

) Gordura vegetal (margarina)
(O 11 1 1o I () USSP

3. Alimentos ‘Light’ (alimentos com teor reduzido de gordura)
() Nao consome

() Consumo diéario (5 a 6 vezes ou mais porase)

() Consumo semanal (3 vezes ou menos porrsgma
(

) Consumo esporadico (1 vez ao més)

4. Leite

() Nao consome

() Consumo diério (5 a 6 vezes ou mais porase)
() Consumo semanal (3 vezes ou menos porrsema
(

) Consumo esporadico (1 vez ao més)

Tipo(s) de leite que consome:
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() Integral () Semi-desnatado ()
Desnatado

5. Barras de cereais

() Nao consome

() Consumo diéario (5 a 6 vezes ou mais porase)
() Consumo semanal (3 vezes ou menos porrsgma
(

) Consumo esporadico (1 vez ao més)

6. Verduras / Legumes

() Nao consome

() Consumo diéario (5 a 6 vezes ou mais porase)
() Consumo semanal (3 vezes ou menos porrsema
() Consumo esporadico (1 vez ao més)

7. Alimentos de ou com Soja (Exceto 6leo de soja)
() Nao consome

() Consumo diério (5 a 6 vezes ou mais porase)
() Consumo semanal (3 vezes ou menos porrsema
(

) Consumo esporadico (1 vez ao més)

8. Formas de consumo:
() Farelos, farinhas, gréos
( ) Alimentos preparados (“leite” de soja, paescditos, iogurtes, sucos, proteina texturizada

de soja (PTS), tofu, natd, misso, etc...)

9. Alimentos de ou com Aveia

() Nao consome

() Consumo diério (5 a 6 vezes ou mais porase)
() Consumo semanal (3 vezes ou menos porrsema
() Consumo esporadico (1 vez ao més)
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10. Formas de consumo:
() Farelo, farinha, flocos

() Alimentos preparados (paes, biscoitog;dsade cereais, etc..)

11. A respeito de “Alimentos Funcionais”, voceé:
() Desconhece, ndo sabe do que se trata.
() Conhece e consome com frequéncia.
() Conhece e consome pouco.
(

) Conhece, porém ndo consome.
IV HABITOS PESSOAIS

12. Pratica Atividade Fisica?*

() Sim () Nao

*Obs.: Consideram-se atividade fisica, os exersi@gtras que sdo praticados de forma
regular e que ndo fazem parte da atividade diéoe tempo de duragcdo minimo de 30

minutos e a frequéncia igual ou superior a duass/par semana.

13. Com relac&o ao Tabagismo, voceé:
() Nunca fumou

() Ex-fumante (fumou mas nao fuma atualmente)

() Fumante (fuma atualmente)

Quantidade diaria de cigarro:.............. oo

14. Bebida Alcodlica*

() Nao consome

() Consumo diério (5 a 6 vezes ou mais porase)
() Consumo semanal (3 vezes ou menos porrsema
() Consumo esporadico (1 vez ao més)
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*Obs: Independentemente do tipo de bebida e datigade de consumo.

V CONDICOES DE SAUDE

15. Vocé é hipertenso? (Tem pressao alta)

( )Sim ( ) Nao () Nao sei
Se for hipertenso, faz uso de medicacédo para bipsEid?
( )Sim ( ) Néo

16. Vocé tem o héabito de aferir a pressao arterial?
(....) sim (....) n&o

Se tem, com que frequéncia?
(.....) semanalmente (.....) quinzenalmente

(.....) mensalmente (.....) esporadicamente

17. Realiza exames laboratoriais periodicos?

( )Sim () Nao
N° de vezes: ( ) 1 vez/ano ( ) 2vezes/ano )(1 vez a cada 2 anos
(bianual)

18. Com relacéo a doencas cardiovasculares (DCVY}adas abaixo, indique em qual(is)

membro(s) da sua familia elas ocorrem:

DCV: Coronariopatias em tratamento, histéria de infaatagioplastia e revascularizacao

cirurgica.

Membro da familia: (....) pai (....) mée (....) irmé&o/irma
19. Funcao Géastrica
() normal

() AlQUMA AILEIAGAD: ... ..ceiieiiiiiiieemmmm ettt e e s e e e e e e e e
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20. Funcéo Intestinal
() normal

(G I [0 10T 0 F= =11 (] = U= o

21.Consisténcia das fezes:

() normais () ressecadas () andéec

ANEXO D - Questionario Final

PROJETO DE PESQUISA: Efeito da interacdo dos componentes da aveia eéldada de
cereais de soja em individuos dislipidémicos

(Projeto “BARRAS DE CEREAIS").

DOUTORANDA: Alissana Ester lakmiu Camargo — UEL/CCB

Este questionario sera direcionado aos volunta@m$rojeto “Barras de cereais” e
contém 8 questdes referentes a realiza¢do do edlindtm.

Estas informagBes sd@o sigilosas e somente os padqQués responsaveis pelo
desenvolvimento da pesquisa, terdo acesso a Easdd totalmente inacessiveis a pessoas
alheias, por questdes éticas. Desta forma, solosaque todas estas informacdes sejam

repassadas de forma transparente.

Nome:

1. Vocé sentiu alguma mudanga em sua alimentacéaoahaerpartir do consumo das barras de
cereais? ( ) Sim ( ) Naéao
(@ T = 1 () P UUPUPSRR

2. Alguma mudanca no consumo de agua e/ou outrosldisja partir do consumo das barras
de cereais? () Sim () Nao
QUL (1S) 2. ettt ettt ettt ettt e e e e e e e e e e e e e e et e et eeeanaeeeeeeeararees

3. ApOs a entrega do exame de sangue ou apos o ducamnsumo das barras de cereais,

houve alguma mudanca com relagéo a pratica delatigifisica?
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( )Sim () Nao
(O TN = LI () PP POPUPPPPRRPPRR

4. A partir do consumo das barras de cereais, consoraportou sua funcao gastrica?
(.....) Normal (ndo houve alteragcao) (.....) hoalteragao
Se houve alteracao, o que ocorreu?

5. A partir do consumo das barras de cereais, consoraportou sua funcao intestinal?
(.....) Normal (ndo houve alteragao) (.....) hoalteracao

Se houve alteracao, o que ocorreu?

Consisténcia das fezes:
() normais () ressecadas () amdéesc

6. Durante o estudo, vocé deixou de consumir alguwdyio?

Quantos?

7. Se a barra de cereal que vocé consumiu estivessela, vocé a compraria?

1Y (o) 11/ J TR

8. Se julgares pertinente, faca sugestdes, comesntafou criticas. (Favor usar o verso da

folha se necessario)

“PREZADO (A) VOLUNTARIO (A): MUITO OBRIGADA POR SUA VALIOSA
COLABORACAOQ!
VOCE CONTRIBUIU COM A PESQUISA CIENTIFICA!”
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ANEXO E Recordatério de 24h

Nome:
Data: Grupo:

Tipo de Alimentos Quantidade
Refeicao Medidas caseiras

Desjejum

Lanche

Almoco

Lanche

Jantar

Ceia




