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RESUMO

Introdugdo: Diversas alteragdes endocrino metabolicas ocorrem durante o periodo do
climatério provenientes do déficit na producdo de estrogénio, pelo processo de
envelhecimento e o estilo de vida, que resultam no aparecimento dos sintomas climatéricos e
aumento do risco de doengas cardiovasculares. A suplementacdo de isoflavona juntamente
com o exercicio sdo alternativas utilizadas para reverter e/ou retardar essas alteracdes
caracteristicas do periodo apo6s a menopausa. Objetivos: Verificar se a suplementacao de
100mg de isoflavona associada a exercicios combinados possui efeitos aditivos nas respostas
da pressao arterial ambulatorial e nos sintomas climatéricos em mulheres normotensas na pds-
menopausa. Material e métodos: Ensaio clinico randomizado, duplo-cego e controlado
envolvendo 32 mulheres na poés-menopausa, com idade de 54,4+5,4 anos, IMC de 26,6+3,0
kg/m’ e 5,6+4,6 anos apés a menopausa, aleatoriamente designados para o grupo: placebo e
exercicio (PLA+EXE, n=15) ou isoflavona (100mg) e exercicio (ISO+EXE, n=17). No inicio
do estudo e apds 10 semanas foram avaliados os sintomas climatéricos por trés questionarios
especificos: Indice de Kupperman-Blatt (IKB), Menopause Rating Scale (MRS) e Escala de
Cervantes (EC) e a pressdo arterial através da monitorizagdo ambulatorial da pressdo arterial
(MAPA) por 24 horas. Para verificar a correlacdo entre os questionarios utilizou-se a
Correlagao de Sperman, e a analise da sintomatologia e da pressao arterial dos periodos de
vigilia, sono, 24 horas e AUC, entre os grupos foi utilizado ANCOVA com a covariavel
ajustada pelo valor do pré. A analise de Equagdes de Estimativas Generalizadas (GEE) com
comparagdes multiplas feitas com a correcao de Bonferroni, utilizada para avaliar antes e apds
intervencao nos intervalado de 2 em 2 horas, utilizando o software SPSS versao 23. A
variacdo pressao arterial ao longo do tempo foi analisada pela area abaixo da curva (AUC)
pelo método trapezoidal no software GraphPad Prisma versdao 6. O nivel de significancia
adotado foi p<0,05. Resultados: ANCOVA mostrou redugdo na sintomatologia climatérica
nos dois grupos, no escore total e nos dominios, mas sem diferenga entre os grupos. As
redugdes foram 45% e 50% no indice Kuppermam-Blatt, 41% e 52% no MRS, 39% e 39%
CE, nos grupos ISO+EXE e PLA+EXE, respectivamente. Na andlise descritiva dos valores do
indice de Kupperman-Blatt houve um aumento na auséncia de sintomas de 48% para 77% no
grupo ISO+EXE e 24% para 58% no grupo PLA+EXE. Nos valores pressoricos ndo houve
diferenca entre os grupos nos valores médios e AUC da PAS, PAD e PAM nos periodos de

vigilia, sono e 24 horas totais. No entanto, a compara¢do dos pontos de 2 horas pelo GEE



mostrou uma redu¢ao do post comparado com o PAD (0, 2 e 12 horas), PAM (0 e 24 horas)
no grupo PLA+EXE, e no grupo ISO+EXE apenas no momento 24 horas na PAS.
Conclusido: A suplementagdo de isoflavona de soja, na dose de 100 mg/dia, ndo potencializa
os efeitos obtidos pelo treinamento na reducdo da sintomatologia climatérica e na pressao

arterial ambulatorial em mulheres normotensas na pés-menopausa.

Palavras-chave: Isoflavona. Monitorizagdo ambulatorial da pressao arterial. Sintomas climatéricos.

Exercicios combinados. Pésmenopausa.



ABSTRACT

Introduction: Several endocrine and metabolic changes occur during the climacteric period
from the deficit in estrogen production, through the aging process and lifestyle, which result
in the appearance of climatic symptoms and an increased risk of cardiovascular diseases.
Isoflavone supplementation along with exercise are alternatives used to reverse and/or delay
these characteristic changes from the postmenopausal period. Objectives: To verify if
supplementation of 100mg of isoflavone combined with combined exercise has additive
effects on ambulatory blood pressure responses and on climacteric symptoms in normotensive
postmenopausal women. Materials and Methods: A randomized, double-blind, controlled
clinical trial involving 32 postmenopausal women, aged 54.4+5.4 years, BMI of 26.6+3.0
kg/m® and 5.6+4.6 years after menopause randomly assigned to the group: placebo and
exercise (PLA+EXE, n=15) or 100mg of isoflavone and exercise (ISO+EXE, n=17). Before
and after 10 weeks the climacteric symptoms were evaluated by three specific questionnaires:
Kupperman-Blatt Index (IKB), Menopause Rating Scale (MRS) and Cervantes Scale (EC)
and blood pressure through ambulatory blood pressure monitoring for 24 hours. To verify the
correlation between the questionnaires we used the Sperman Correlation, and the analysis of
the symptomatology and the blood pressure of the periods of wakefulness, sleep, 24 hours and
AUC, between the groups was used ANCOVA with the covariate adjusted by the value of the
pre . The analysis of Generalized Estimates (GEE) with multiple comparisons made with the
Bonferroni correction, used to evaluate before and after intervention at intervals every 2
hours, using SPSS software version 23. The variation blood pressure over time was analyzed
by the area under the curve (AUC) by the trapezoidal method in the software GraphPad
Prisma version 6. The significance level adopted was p<0.05. Results: ANCOVA showed a
reduction in the climacteric symptomatology in the two groups, in the total score and in the
domains, but with no difference between the groups. The reductions were 45% and 50% in the
Kuppermam-Blatt index, 41% and 52% in the MRS, 39% and 39% CE, in the ISO+EXE and
PLA+EXE groups, respectively. In the descriptive analysis of the Kupperman-Blatt Index
values there was an increase in the absence of symptoms from 48% to 77% in the ISO+EXE
group and 24% to 58% in the PLA+EXE group. In the blood pressure values there was no
difference between the groups in the mean and AUC values of SBP, DBP and MAP in the
wake, sleep and total 24 hour periods. However, the comparison of the 2-hour points by the

GEE showed a reduction of the post compared with the PAD (0, 2 and 12 hours), MAP (0 and



24 hours) in the PLA+EXE group, and the ISO+EXE group only in the time in SBP.
Conclusion: Supplementation of soy isoflavone at a dose of 100 mg/day does not enhance the
effects of training on the reduction of climacteric symptoms and ambulatory blood pressure in

normotensive postmenopausal women.

Keywords: Isoflavone. Ambulatory blood pressure monitoring. Climacteric symptoms.
Combined exercises. Postmenopause.
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1 INTRODUCAO

Diversas alteracdes enddcrino metabolicas ocorrem durante o periodo do climatério,
provenientes da falta do estrogénio, pelo proprio processo de envelhecimento e estilo de vida
(BEAUFRERE; MORIO, 2000), como perda de massa muscular, redu¢ao da massa 0ssea e da
forca, aumento de massa gorda, alteracdes no perfil lipidico (HALLAL et al., 2003),
colaborando para aumento do risco de doengas cardiometabdlicas (ZANESCO; PUGA, 2013).
No periodo p6s menopausa ha maior propensao a obesidade (EKELUND et al., 2015) e
hipertensao arterial quando comparadas com mulheres pré menopausadas (MARTINS et al.,
2001) e aos homens da mesma faixa etaria (COYLEWRIGHT; RECKELHOFF; OUYANG,
2008a). Além disso, ha o surgimento de sintomas caracteristicos desse periodo, como
sintomas vasomotores (fogachos ou suores noturnos), irritabilidade, distirbios do sono
(insonia, dificuldade respiratéria para domir, pernas inquietas), ansiedade, alteragdes
urogenitais e palpitacdes (FREITAS; VASCONCELOS SILVA; SILVA, 2004).

A suplementagdo dietética com fitoestrogénios como as isoflavonas (componentes
derivados da soja), ¢ uma alternativa bastante utilizada atualmente, por mulheres apds a
menopausa, para minimizar os efeitos da falta de produgdo de estrogeno pelo organismo
(BRANDI, 1999). Alguns estudos na literatura mostraram que a ingestao de isoflavonas por
mulheres pés-menopausadas pode trazer beneficios no controle do perfil lipidico € melhora na
densidade mineral 6ssea (BORRELLI; ERNST, 2010), redugdo dos sintomas vasomotores
(ROSIC; KENDIC; ROSIC, 2013), reducao da incidéncia de alguns tipos de cancer e de
doencas cardiovasculares (WATANABE; UESUGI; KIKUCHI, 2002).

Além disso, a suplementagdo de isoflavona pode aumentar a concentracao de nitrito, a
reatividade vascular, estimular a vasodilatagao derivada do endotélio, fatores esses resultantes
do aumento da produgdo de 6xido nitrico (NO) derivado das células endoteliais (BLUM et al.,
2003; SQUADRITO et al., 2003). Os resultados obtidos ainda sdo controversos, pois alguns
estudos mostraram também que a ingestao desse derivado da soja ndo promoveu alteragdes na
composi¢do corporal e desempenho fisico em 12 semanas de suplementacdo além de nao
influenciarem nos sintomas climatéricos, na espessura endometrial (SENA; COSTA; COSTA,
2007) e ndo produzirem alteragdes no perfil lipidico em mulheres nessa fase da vida (RIOS et
al., 2008).

Além da suplementacdo de isoflavona, o exercicio fisico ¢ também uma alternativa

bastante utilizada, € uma importante ferramenta no tratamento para reverter e/ou retardar essas
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alteragcdes caracteristicas do periodo apos a menopausa (CONTI et al., 2015). Quando
praticado de forma regular, ele pode atuar na prevencao as doencas relacionadas a alteragdes
da composic¢ao corporal e bioquimicas, ¢ sdao eficientes como terapias alternativas (associadas
ou ndo com terapia farmacoldgica) no tratamento das doengas cardiovasculares e metabolicas
(ZANESCO; ANTUNES, 2007). Ja ¢ bem demonstrado na literatura que o treinamento com
exercicios fisicos melhora a biodisponibilidade de oxido nitrico (HUANG et al., 2000),
melhorando a fungdo endotelial e parametros hemodinamicos e cardiovasculares como a
pressao arterial (COYLEWRIGHT; RECKELHOFF; OUYANG, 2008b; PUGA et al., 2016).
Alguns estudos mostram os efeitos benéficos do exercicio fisico para as mulheres apos a
menopausa, pois ele pode reduzir os sintomas climatéricos, como os vasomotores, alteragdes
no humor e insénia (GONCALVES et al., 2011), melhorar a qualidade de vida (TAIROVA;
DE LORENZI, 2011), melhorar na composi¢ao corporal, forca muscular (BONGANHA et
al., 2011) e densidade mineral 6ssea (KELLEY; KELLEY; KOHRT, 2013).

Sendo assim, além da ingestdo de isoflavonas, alguns poucos autores investigaram o
uso dessa terapia associada a pratica de exercicios fisicos nos parametros cardiometabolicos e
de qualidade de vida com intuito de verificar alguns efeitos aditivos entre essas duas
alternativas. Llaneza e outros (2011), verificou que a associa¢ao de 1 hora de caminhada por
dia com a ingestao a 80mg isoflavona t€ém um efeito benéfico sobre a leptina, adiponectina e
TNF-a (fator de necrose tumoral) em mulheres na pos-menopausa, porém nesse estudo houve
também controle dietético associado as estas intervencdes, sem verificar o efeito isolado do
exercicio e/ou isoflavona. Ja o estudo realizado por Lebon e outros (2014), mostrou alteragdes
benéficas nos valores de proteina C reativa e composi¢do corporal, mas aumento da citocina
pré inflamatoria TNF-a, demonstrando um efeito ainda controverso dessa associagdo. Em
nosso conhecimento nenhum estudo verificou os efeitos associados da suplementagdo de
isoflavonas e do treinamento com exercicios fisicos nos parametros cardiovasculares.

O estilo de vida sedentdrio, o processo de envelhecimento, ¢ a perda do efeito
cardioprotetor advindo do déficit da produgdo de estrogénio, aumento no indice de massa
corporal, poderiam levar mulheres normotensas a desenvolver futuramente doencas
cardiovasculares (ZANESCO; PUGA, 2013), sendo que mulheres com mais de 55 anos
apresentam 90% mais chance de desenvolver hipertensdo. Sendo assim, intervencdes nado
farmacologicas como o exercicio fisico e a suplementacdo de isoflavona, tém sido buscadas
pelo baixo custo, maior populagdo beneficiada, risco minimo e adesdo simplificada (BOCCHI

et al., 2012), além de comprovada eficacia, poderia se tornar uma ferramenta de prevencao e
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controle de doencas cardiovasculares e de melhora da qualidade de vida e sintomas dessa
populagao.

Existe uma escassez de estudos que investigaram os possiveis efeitos aditivos da
suplementagao de isoflavonas nas respostas hemodinamicas e alteracdes nos sintomas do

climatério em mulheres na p6s-menopausa, e seus resultados ainda sao inconclusivos.
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2 REVISAO DE LITERATURA

2.1 Estrogénio

O estrogénio ¢ um hormdnio caracteristico feminino, responsavel pela manutengao do
desenvolvimento em sua normalidade dos 6rgdos reprodutores e glandulas mamérias. E
secretado pelas células foliculares do estroma, situado em torno do foliculo (ZANESCO;
PUGA, 2013) e sao encontrados principalmente em trés formas dominantes no organismo
feminino: o estradiol, o estriol e a estrona, sendo o estradiol o mais potente. Na fase
reprodutiva o estrogénio predominante € o estradiol, e no periodo do climatério ¢ a estrona
(MEDEIROS; NINCE; MAITELLI, 2007).

O foliculo ¢ a unidade funcional do ovario e as mulheres ja nascem com a quantidade
de foliculos definida e que utilizardo ao longo da vida. Até sua maturagado o foliculo passa por
varias fases: foliculo primario, foliculo secundario, foliculo terciario, foliculo de De Graaf e
foliculo atrésico. Tornam-se responsivos as gonadotrofinas, sendo as células da granulosa
ricas em receptores de hormonio foliculo estimulante (FSH) e as células da teca em receptores
de hormonio luteinizante (LH). A interacao das cé€lulas destas duas camadas ha a producao de
esteroides, convertendo o colesterol em androgénios, a testosterona e androstenediona, e
sequencialmente transformados, por acdo do FSH, em estrogénios, principalmente o estradiol
(FERNANDES; BACARAT; LIMA, 2004).

Os estrogénios tém acdo moduladora sobre os neurotransmissores cerebrais,
especialmente a serotonina, ligadas diretamente ao humor e outros sintomas neuropsiquicos
(BRASIL, 2008), e atuam também na vasodilatagdo, local e sistémica, pois ha receptores de
estrogénio nas paredes das artérias e quando estimulados, provocam vasodilatagdo (BASSAN,
1999). Além disso, os estrogénio apresenta importante fungdo no controle cardiovascular
através da modulacdao da funcdo endotelial (WASSERTHEIL-SMOLLER et al., 2000) ao
elevar a producao de 6xido nitrico (NO) através de receptores especificos no endotélio
vascular e de prostaciclina (PGI2), que sdo importantes substancias vasodilatadoras
dependentes de endotélio (ZANESCO; ZAROS, 2009).

Com a proximidade do climatério a quantidade dos foliculos diminuem e ja na pds
menopausa essa populagdo folicular esgota-se, ndo havendo interagdo das células da
granulosa e da teca, ndo ocorrendo entdo a produgdo do estradiol (o mais potente dos

estrogenos). Com o desaparecimento das células da granulosa, a maior parte dos estrogénios €
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produzida pela conversao periférica da androstenediona em estrona, bem mais fraca que o
estradiol (BRASIL, 2008).

As mulheres pdés menopausadas apresentam alteragdes nas concentragdes de
estrogeno, apresentando reducdo do mesmo e em contra partida, aumento nas concentragdes
de dos hormonios FSH em cerca de 10 a 15 vezes, enquanto que o LH de 3 a 5 vezes
(COYLEWRIGHT; RECKELHOFF; OUYANG, 2008a). Esse aumento dos niveis de FSH ¢
resultado da queda da produgdo ovariana de inibinas, que na menacma (periodo com atividade
menstrual), contribuiam para supressao de FSH (FREITAS, 2009).

O estradiol, por sua vez diminuido em até 80%, vai sendo nesta fase substituido pela
estrona, que predomina na pos-menopausa. O estradiol sérico ¢ entdo resultante da conversao
periférica dos androgénios produzidos pelos ovarios (estroma) e supra-renais em estrona. Essa
conversao, através da aromatizagdo, pode ocorrer no tecido adiposo, figado, musculos, rins e
provavelmente na pele (FERNANDES; BACARAT; LIMA, 2004).

Assim, os estudos clinicos nao sdo conclusivos sobre o papel dos estrogenos sobre o
sistema cardiovascular em mulheres apds a menopausa € nos parece que outros fatores podem
contribuir na regulacdo do sistema cardiovascular que difere entre os géneros. De fato,
trabalho recente mostra que mulheres apos a menopausa (n=97.577) apresentam maior
probabilidade de desenvolver doengas cardiovasculares quando comparadas aos homens de
mesma idade (n=79.944). No entanto, as mulheres apresentam menor probabilidade de
desenvolver as complicacdes das doencas cardiovasculares, como por exemplo, a doenga
arterial coronariana, sugerindo que outros fatores protejam as mulheres apds a menopausa em

relacdo aos homens (DAUGHERTY et al., 2013).

2.2 Climatério

O aumento de expectativa de vida da populacao tem se tornado objeto de estudo e
fendmeno contemporaneo da historia mundial. No Brasil esse aumento ¢ mais acentuado para
o sexo feminino, em que 2010 atingiu o indice de 77,6 anos aumentando para 78,8 anos em
2014, enquanto os homens passaram de 70,2 anos em 2010 para 71,6 anos em 2014 (IBGE,
2015).

O climatério ¢ um processo continuo, que apesar de inicio varidvel admite-se em torno
de 40 anos de idade (FREITAS; VASCONCELOS SILVA; SILVA, 2004), o que devido o

aumento da expectativa de vida feminina representa um maior numero de mulheres que
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viverao 1/3 de suas vidas neste periodo do climatério, se fazendo necessaria atencdo dos
profissionais da saude no atendimento a esta populacio (ZANESCO; PUGA, 2013). O
climatério ¢ um processo fisiologico de transicdo da fase reprodutiva para a fase ndo
reprodutiva da mulher, caracterizado por alteracdes na producdo de hormonios, morfologicas
e funcionais, divida em: pré-menopausa, perimenopausa, menopausa € pds menopausa (Figura
1).

A pré menopausa esta relacionada com inicio de ciclos menstruais irregulares. Nesta
fase, o capital folicular que resta nos ovarios responde mal aos estimulos das gonadotrofinas
hipofisarias. A menopausa ¢ o marco que ocorre por volta dos 48 aos 50 anos de idade
correspondente a data do ultimo periodo menstrual como expressdao da faléncia da atividade
endocrina dos ovarios em produzir estrogeno (ANTUNES; MARCELINO; AGUIAR, 2003),
sendo reconhecida apds 12 meses de sua ocorréncia e possuindo, portanto, diagnostico
espontaneo e retroativo (FERNANDES; BACARAT; LIMA, 2004). E definida menopausa
precoce quando ocorre antes dos 40 anos e tardia apds os 50 anos (FREITAS, 2009).

A Perimenopausa se inicia dois anos antes da ultima menstruacdo e termina um ano
apds a menopausa, nesta fase os ciclos sao irregulares e curtos, com maior espagamento de
dias entre as menstruagdes e caracteriza-se pelo inicio dos eventos biologicos,
endocrinologicos e psicologicos. Ja a pds-menopausa inicia se 2 anos apOs a menopausa €
finda na senectude e nesta fase os niveis de hormonio Foliculo estimulante (FSH) estdo muito
elevados e ocorre minima ou nenhuma liberagao de estrogénio (BRASIL, 2008).

Fatores influenciadores do aparecimento da menopausa precoce estao relacionados ao
tabagismo (dependente da quantidade e do tempo de exposi¢do), exposicao quimica a toxicos;
tratamento com medicamentos antidepressivos, epilepsia com crises frequentes,
polimorfismos genéticos dos receptores de estrogénio (ANTUNES; MARCELINO;
AGUIAR, 2003). Por outro lado, ndo foi encontrada qualquer relagdo entre a idade da
menopausa ¢ a idade da menarca, idade do ultimo parto, paridade e nivel socioecondémico

(HALBE, 2000).
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Figura 1 — Fases do climatério
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Fonte: Fernandes e outros (2012).

2.3 Sintomas climatéricos

A sindrome climatérica, ou moléstia menopausal ou sindrome menopausal refere-se ao
conjunto de sintomas decorrentes do climatério (HALBE, 2000) e a incidéncia destes
sintomas acomete cerca de 60 a 80% das mulheres que estdo neste periodo, sendo os sintomas
vasomotores 0s mais comuns, relatado em 90% dos casos (AVIS et al., 2015).

O aparecimento dos sintomas estd relacionado ao hipoestrogenismo, ao processo de
envelhecimento e sofre influéncia multifatorial relacionada ao contexto socioecondmico e
cultural, refletindo nos seus sentimentos e afetando diretamente sua qualidade de vida
(FREITAS; VASCONCELOS SILVA; SILVA, 2004).

A insuficiente concentracao de estrogénios repercute alteracdes em nivel de orgaos-
alvo e de sistemas, manifestando-se essencialmente, em dois picos ao longo do tempo:
sintomatologia precoce e sintomatologia tardia. Os sintomas precoces estdo relacionados com:

perturbacdes vasomotoras, psicologicas e genito-urinarias. Enquanto os sintomas tardios
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abrangem: alteragdes a nivel cerebral, nivel cutaneo, articular, alteragdes cardiovasculares,
osseas e da composicao corporal (ANTUNES; MARCELINO; AGUIAR, 2003).

Os sintomas climatéricos se manifestam principalmente nos dominios: vasomotor,
psicologico, metabdlico, mamario, urogenital, Osteo-articular ¢ do sistema tegumentar,
relacionados a pele e seus anexos (unhas, pelos e glandulas) (SANTOS et al., 2007).

As manifestacdes neurogénicas sao os sintomas mais frequentes e agudos da sindrome
climatérica: os vasomotores, que compreendem os fogachos ou ondas de calor, sudorese,
calafrios, palpitagdes, cefaléia, tonturas, parestesia, insonia, perda de memoria e fadiga
(SANTOS et al., 2007).

As manifestagdes psicogénicas e de ordem social, muitas vezes podem ser
relacionadas a inseguranca gerada pelas alteragdes fisicas, sensacao de rejeicdo, modificando
as relagdes sociais e familiares, depressao, falta de adaptagdo sexual, irritabilidade, baixa
autoestima, eventos estressantes ¢ de enfrentamento da nova condicdo de envelhecimento
(FREITAS; VASCONCELOS SILVA; SILVA, 2004).

As modificagdes metabodlicas estao relacionadas ao metabolismo 6sseo e lipidico, em
que as mulheres climatéricas apresentam diminui¢cdo acelerada da massa Ossea apds a ultima
menstruacao, tendo como sintomas e sinais mais representativos, respectivamente, a dor
lombar e perda da altura e cifose. E no perfil lipidico ha alteracdes relacionadas ao aumento
dos niveis de colesterol e triglicérides, e de elementos envolvidos nos mecanismos de
coagulacdo (FREITAS; VASCONCELOS SILVA; SILVA, 2004; FERNANDES;
BACARAT; LIMA, 2004).

Alteragdes mamarias e urogenitais sdo observadas na fase climatérica como atrofia,
flacidez e diminuicdo do volume das mamas, como também substituicdo do paréquima
mamario por tecido adiposo. E a nivel genital, ha atrofia do epitélio vulvovaginal ocasionando
corrimento, decréscimo da elasticidade, diminui¢do da lubrificacdo, resultando na perda da
habilidade de lubrificagdo, em resposta a estimulacao sexual e maior fragilidade nas relagdes
sexuais (FERNANDES; BACARAT; LIMA, 2004).

A interrupcdo da funcdo ovariana em produzir estrogeno acarreta, advindo das
diversas manifesta¢des clinicas, o aumento do risco de doencas cardiovasculares, maior
incidéncia de doengas metabdlicas € maior propensdo a obesidade em mulheres apos a
menopausa, potencializando o acimulo de gordura no tecido adiposo (DE FREITAS; DE
VASCONCELOS SILVA; DA SILVA, 2004; EKELUND et al., 2015). O periodo pds-

menopausa ha maior propensdo a obesidade (EKELUND et al., 2015) e hipertensdo arterial
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quando comparadas com mulheres pré menopausadas (MARTINS et al., 2001) e aos homens
da mesma faixa etaria (COYLEWRIGHT; RECKELHOFF; OUYANG, 2008a).

Sabe-se que as mulheres po6s menopausadas sao mais acometidas por doengas
cardiometabdlicas do que homens com a mesma idade, sendo as mais comuns neste periodo:
diabetes, melito tipo 2, osteoporose, cancer, aterosclerose e hipertensao arterial (ZANESCO;
PUGA, 2013).

As doengas cardiometabdlicas sao responsaveis por cerca de 16,6 milhdes de 6bitos no
mundo, o que as tornam um problema de saude publico, mobilizando grande quantidade de
recursos materiais € humanos, e no Brasil sdo direcionados cerca de 70% dos gastos
relacionados a saude publica (FUCHS et al., 2001). Caracterizadas como multiplas e de longa
duragdo, o fator desencadeador do desenvolvimento dessas morbidades, apesar de grande
influéncia do elemento genético, se da por fatores externos, como estilo de vida e fatores
ambientais. Grande parte dos novos casos de doengas ndo transmissiveis ¢ responsabilizada
pela ma alimentagdo e sedentarismo, o que acrescem em trés a quatro vezes a ocorréncia da

Sindrome Metabolica (PRADHAN, 2014).

2.4 Métodos de tratamento

Devido ao déficit da produgdo de estrogénio alguns autores ressaltam a importancia da
terapia hormonal na menopausa como ferramenta farmacologica utilizada para o tratamento
dos sintomas climatéricos e prevencdo de doengas cardiovasculares (BOARDMAN et al.,
2015; MAIA et al., 2006). A adesdo e a indicagdo deste tratamento para pacientes que podem
se beneficiar e o risco/beneficio ainda ¢ discutido, e o custo beneficio se mostrou benéfico no
uso da Terapia hormonal (TH) no grupo mais jovem € 0 mesmo nao ocorreu no grupo mais
idoso (SALPETER et al., 2009). Por outro lado, a reposicdo hormonal em mulheres apos a
menopausa mostrou-se de baixa eficacia na reducdo dos valores de pressdo arterial, na
prevencao de eventos cardiovasculares (MAIN et al.,, 2013) e no tratamento de doencas
coronarianas (HERRINGTON et al., 2000). Sendo assim, métodos alternativos de prevencao e
tratamento das doengas cardiovasculares ¢ metabdlicas, ¢ de redug¢do dos sintomas

vasomotores da menopausa sao de fundamental importancia para essa populagao.
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2.4.1.Isoflavona

Uma alternativa bastante utilizada atualmente, por mulheres ap6s a menopausa, para
minimizar os efeitos da falta de producao de estrogeno pelo organismo ¢ a suplementagao
dietética com fitoestrogénios (BRANDI, 1999). Dentre os diversos fitoestrogénios, as
isoflavonas como a genisteina, dadzeina e gliciteina, sdo os compostos mais utilizados como
tratamento alternativo para mulheres apds a menopausa e encontrados em alimentos como
graos da soja, trevo, lentilhas, feijao e grao de bico (ROSIC; KENDIC; ROSIC, 2013).

O interesse pelo estudo dos efeitos da isoflavoa deu-se por estudos epidemiologicos
que ao compararem a incidéncia dos sintomas climatéricos em mulheres asiaticas e em
mulheres ocidentais, verificou-se reduzidos estes sintomas em mulheres asiaticas, assim como
menor incidéncia de cancer de mama, osteoporose ¢ doencgas cardiovasculares (BABER,
2014), e por caracteristica uma alimentagdo com grandes quantidades de graos, mais
especificamente de soja, com consumo diario de 20 a 150mg/dia de isoflavonas enquanto a
dieta ocidental ¢ composta de 1 a 3mg/dia (GLAZIER; BOWMAN, 2001).

As isoflavonas estdo presentes nos alimentos conectadas a agucares e beta-glicosideos,
porém deste formato ndao sdo absorvidas pelo organismo humano, sendo somente as
isoflavonas livres sem a molécula de agtcar, as chamadas agliconas, sdo apropriadas para
atravessar a membrana plasmatica (ESTEVES; MONTEIRO, 2001). As enzimas do tracto
gastrointestinal convertem as isoflavonas em fenois heterociclicos que tém uma semelhanga
estrutural com o estrogeno 17 estradiol (Figura 2) e podem agir como tal, porém em uma
escala de afinidade com os receptores de esterdides bem menor (HERTRAMPF et al., 2008).

A agdo estrogénica e antiestrogénica das isoflavonas ¢ dependente da sua
concentragdo, da concentracao dos esteroides sexuais endogenos e do 6rgao alvo especifico na
interagdo com os receptores de estrogénios (RE), explicado pelos dois tipos desses receptores:
a ¢ B. Os a-receptores (RE-a) sdao encontrados no endométrio, mama, estroma ovariano e
tecido hipotalamico, e os b-receptores (RE-b) se localiza no rim, cérebro, osso, coragao,
pulmdes, mucosa intestinal e células endoteliais. (BAI; GUST, 2009; MORITO et al., 2002).
A afinidade demonstrada pelo estradiol abrange ambos receptores, enquanto as isoflavonas
sao mais seletivas para os receptores [, na propor¢do de 1/20 para o a e 1/3 para o B
(CLAPAUCH et al., 2002).

Alguns estudos na literatura mostraram que a ingestdo de isoflavonas por mulheres

pos-menopausadas pode trazer beneficios no controle do perfil lipidico e melhora na
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densidade mineral 6ssea (BORRELLI; ERNST, 2010), redugdo dos sintomas vasomotores
(ROSIC; KENDIC; ROSIC, 2013), reducao da incidéncia de alguns tipos de cancer e de
doencas cardiovasculares (WATANABE; UESUGI; KIKUCHI, 2002).

Além disso, a suplementagdo de isoflavona pode aumentar a concentracao de nitrito, a
reatividade vascular, estimular a vasodilatagao derivada do endotélio, fatores esses resultantes
do aumento da producao de NO derivado das células endoteliais (BLUM et al., 2003;
SQUADRITO et al., 2003).

Figura 2 — Estrutura quimica do estradiol e dos compostos da isoflavona: genisteina, dadzeina

e gliciteina.
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Fonte: Orsatti e outros (2013).

Porém os resultados ainda s3o controversos, pois um estudo de 12 meses
suplementando 99mg de isoflavona, ndo observou diferenga na composi¢do corporal e na
mobilidade e capacidade funcional de mulheres p6s menopausadas (KOK et al., 2005), assim
como nao foi observado alteracdo do perfil lipidico apds 6 meses com a suplementacao de
50mg de isoflavona nesta mesma populagao (RIOS et al., 2008). A suplementacdo de 100mg
de isoflavona durante 12 semanas também nao demonstrou efeitos sobre a espessura
endometrial e ndo se mostrou mais eficiente que o placebo na redugdo dos sintomas

climatéricos (SENA; COSTA; COSTA, 2007).



24

2.4.2 Exercicios Fisicos

A inatividade fisica e baixo nivel de condicionamento fisico tém sido considerados
preditores para mortalidade prematura tdo relevante quanto o tabagismo, dislipidemia e
hipertensao arterial. O exercicio moderado parece proteger contra a influéncia destes
preditores sobre a mortalidade, em que a taxa de mortalidade se mostrou consideravelmente
mais baixa em homens e mulheres com moderado nivel de aptidio em comparagdo com
aqueles no grupo de baixa aptidao (BLAIR et al., 1996). A pratica de atividade fisica diminui
com o avango da idade, o que pode se relacionar com a redugdo da agilidade, capacidade
funcional, equilibrio, for¢a. E mulheres possuem menor nivel de atividade fisica quando
comparadas com homens, principalmente em atividades relacionadas ao lazer (MIELKE et
al., 2015);

A realizagdo regular de exercicio fisico aerobio resulta em importantes adaptagdes
autondmicas ¢ hemodindmicas que influenciam no sistema cardiovascular. Um importante
mecanismo advindo do treinamento fisico € a hipotensdo pos-exercicio. A reducao dos niveis
de repouso da pressdo arterial para hipertensos atua como tratamento de hipertensao arterial
de grau leve a moderado, podendo levar a redu¢ao da dosagem dos medicamentos anti-
hipertensivos ou controlar a pressdo arterial sem a utilizagdo de farmacos (RONDON;
BRUM, 2003).

Estudo realizado com 24 mulheres na pos menopausa, duragdo de 12 semanas com
exercicios em circuito combinado (resistido e aerdbio) em intensidade moderada, provocaram
reducdes: pressdo arterial sistolica -6.0+1.9 mm Hg, diastdlica -4.8+1.7 mmHg), frequéncia
cardiaca -4.0+1.0 batimentos por minuto, média da pressao arterial -5.1£1.6 mmHg, além de
melhora de forca (FIGUEROA et al., 2011).

A pratica regular do exercicio provoca alteracdes, tanto da imunidade inata (em
particular da resposta inflamatoria) como da adaptativa (resposta imunitaria), melhorando as
funcdes dos macrofagos, imunoglobulinas, neutréfilos e células natural killer (NK) e aumento
da resposta proliferativa da célula T a mitégenos (TODO-BOM; MOTA-PINTO, 2007). Visto
que o envelhecimento e o hipoestrogenismo ocasionam reducgdes das defesas imunes, o
exercicio fisico moderado desempenha papel importante.

O estudo realizado para verificar o efeito da atividade fisica na fungdo dos linfécitos
com mulheres na pds menopausa usuarias de TH, observou-se que o efeito supressivo da TH

na funcao dos linfocitos T foi menor no grupo de mulheres ativas, demonstrado pela nao
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alteracdo da atividade celular da NK mostrando que o exercicio se mostrou benéfico em
melhorar a reatividade linfocitaria T (HOUGH; FAILLA; LUDWIG, 1999).

A fungdo da atividade fisica vai além dos beneficios fisicos, sendo importante na
qualidade de vida, de dominios como capacidade funcional, estado psicoldégico e emocional,
relagdes sociais, atividade intelectual, autocuidado, relacdes familiares, estado de satde,
valores culturais e de estilo de vida, satisfagdo com o trabalho e/ou com atividades de vida
diaria e o meio em que se vive (VECCHIA et al., 2005). Além de apresentar melhora
significativa na qualidade de vida global, se mostrou benéfico independente da idade, do
estado civil, da escolaridade e do nivel socioecondmico (GUEDES et al., 2012).

Alguns estudos mostram os efeitos benéficos do exercicio fisico para as mulheres apds
a menopausa, pois ele pode reduzir os sintomas climatéricos, como os vasomotores, alteragdes
no humor e insénia (GONCALVES et al., 2011), melhorar a qualidade de vida (TAIROVA;
DE LORENZI, 2011), melhorar na composi¢ao corporal, forca muscular (BONGANHA et
al., 2011) e densidade mineral 6ssea (JOVINE et al., 2006).

Em um estudo realizado com mulheres na p6s menopausa, para avaliar os efeitos de
12 meses de atividade fisica na qualidade de vida, verificaram que o grupo ativo obteve
melhora significante demonstrado pelas reducdes de 50% para 37,5% de mulheres com
pontuagdo do indice menopausal de Kupperman maior que 35 pontos, assim como reducao da
intensidade dos sintomas (58,3% no grupo com exercicio contra 66,7% do grupo sem

exercicio)[61].
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3 OBJETIVOS

3.1 Objetivo Geral

O objetivo do presente trabalho foi verificar os efeitos da suplementagdo cronica de
isoflavonas associadas ao treinamento com exercicios fisicos de 10 semanas nas respostas

hemodinamicas e de sintomatologia climatérica em mulheres apds a menopausa.

3.1 Objetivos Especificos

e Avaliar os efeitos cronicos da associagdo da suplementacdo de isoflavonas com
treinamento com exercicios fisicos de 10 semanas nas medidas de pressao arterial
ambulatorial durante 24 horas, nos periodos de vigilia e sono.

e Verificar a influéncia da associagdo cronica da suplementacao de isoflavonas e do
treinamento com exercicios fisicos combinados nos sintomas do climatério avaliados

por trés questionarios especificos.
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4 ARTIGO 1 - COMBINED EXERCISE TRAINING REDUCES CLIMACTERIC
SYMPTOMS  WITHOUT THE ADDITIVE EFFECTS OF ISOFLAVONE
SUPPLEMENTATION: CLINICAL, CONTROLLED, RANDOMIZED, DOUBLE-BLIND
STUDY



28

Combined exercise training reduces climacteric symptoms without the
additive effects of isoflavone supplementation: clinical, controlled,
randomized, double-blind study

Juliene G. Costa®; Jéssica S. Giolo®, Igor M. Mariano®, Jaqueline P. Batista®, Ana Luiza A.
Ribeiro?, Tallita Cristina F. Souza®; Guilherme M. Puga®.

* Laboratory of Cardiorespiratory and Metabolic Physiology. Federal University of
Uberlandia, Uberlandia, Brazil.

Abstract

Objectives: To verify the effects of 10 weeks of combined aerobic and resistance training and
isoflavone supplementation on climacteric symptoms in postmenopausal women.

Materials and methods: A randomized, double-blind, controlled clinical trial involved 32
postmenopausal women 54.4+5.4 years, body mass index (BMI) of 26.6+3.0 kg/m’® and
5.6+4.6 years after menopause, randomly assigned to the group: placebo and exercise
(PLA+EXE, n=15) or 100mg of isoflavone and exercise (ISO+EXE, n=17). At the beginning
and after 10 weeks of aerobictresistance (20min each, moderate intensity) training the
climacteric symptoms were evaluated by: Kupperman-Blatt index, Cervantes scale and
Menopause Rating Scale (MRS). ANCOVA was used for analysis between groups and at
different times, with the covariate adjusted by the pre value, in SPSS software version 13. The
significant level were p<0.05.

Results: ANCOVA demonstrated a reduction in climacteric symptoms in both groups in the
total score and in the domains but with no difference between the groups. The reductions were
45% and 50% in the Kuppermam-Blatt index, 41% and 52% in the MRS 39% and 39%
Cervantes Scale in the ISO+EXE and PLA+EXE group, respectively. In the descriptive
analysis of Kupperman-Blatt Index values there was an increase in the absence of symptoms
from 48% to 77% in the ISO+EXE group and 24% to 58% in the PLA+EXE group.
Conclusions: The 10-week training was sufficient to improve climacteric symptoms and

isoflavone, supplemented at 100 mg/day, did not promote additive effects in improving
symptoms.

Keywords: Isoflavone. Symptoms. Exercise. Postmenopausal women.
The clinical trial registration number: NCT03008785
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1 Introduction

Endocrine and metabolic changes occur during the climacteric period, due to aging
process, lifestyle and also hypoestrogenism [1]. In addition, there are symptoms characteristic
of this period, such as vasomotor symptoms (hot flashes or night sweats), irritability, sleep
disturbance, anxiety, urogenital changes (vaginal dryness, urinary incontinence), and
palpitations that interferes negatively the quality of life [2].

Dietary supplementation with phytoestrogens such as isoflavone is a widely used
alternative for postmenopausal women to minimize the effects of the body's lack of estrogen
production [3]. Isoflavone is structurally similar to estrogen 17p-estradiol and may act as such
on a smaller scale of affinity and potency, binding to estrogen receptors, especially b-
receptors (ER-b) [4].

The ingestion of isoflavone by postmenopausal women may have benefits in
controlling the lipid profile and improving blood pressure, sex hormones and symptoms [5].
These results are still controversial, since some studies also show that the ingestion of this soy
derivative did not promote changes in climacteric symptoms, urogenital changes, and bone
health [6].

In addition to isoflavone supplementation, physical exercise is also a widely used
alternative, and an important tool in the treatment to reverse and/or delay these characteristic
changes of the period after menopause [7]. Some studies show the beneficial effects of
physical exercise for women after menopause as it can prevent and treat sarcopenia, reduce
the risk of cardiovascular disease, improve the cognitive function [8]. However exercise may
not be as effective for all women to reduce climacteric symptoms [9].

Riesco et al., investigated the use of isoflavone ingestion associated with the practice
of physical exercises in parameters related to climacteric symptoms in order to verify some
additive effects between these two alternatives, finding positive responses of this association
in the quality of life however, the same did not occur with the symptoms [10].

However, further studies are needed to prove this relationship between isoflavone
supplementation and exercise, and no study investigated this relationship with different
amounts of isoflavones, in addition to analyzing the symptomatology in a segmented and
more specific way, using more than one evaluation tool . Few studies use the protocol with
combined training, and the strength of this study is the use of a more adequate protocol of
complementary effects of the components of the resisitenci and resisitenci exercise, besides

analyzing the climatology by domains and in different questionnaires.
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The hypothesis of this study is that exercise reduces climacteric symptoms and
isoflavone supplementation potentiates these results obtained by exercise in reducing
climacteric symptoms. Therefore, the aim of this study was to verify the possible additive
effects of ingestion of 100mg of isoflavone associated with combined aerobic and resistance
exercises training in the different domains of climacteric symptoms evaluated by three

questionnaires in postmenopausal women.

2 Methods

2.1 Participants

A total of 260 women, aged 50-70 years, postmenopausal (Amenorrhea for at least 12
months) were recruited, by advertisements in newspapers, radios and electronic mail that
provided the telephone contact to those interested. After contact, visits were scheduled for
variance of the inclusion criteria of the study. Thirty-six women who met the inclusion criteria
were recruited, of whom thirty-two completed the 10 weeks of training, with 2 dropouts in
each group for family reasons (Table 1). The inclusion criteria of the study were: to be able to
practice exercises on treadmill and resistance exercises, have no history of cardiovascular
disease, diabetes, renal pathologies or hypertension; do not use drugs that interfere with lipid
and antihypertensive metabolism, do not use hormone therapy or isoflavone for at least three
years. This study was approved by the Human Research Ethics Committee of the Federal
University of Uberlandia (CAAE: 40622414.9.0000.5152). All the volunteers signed the
Informed Consent Term. The clinical trial registration number is NCT03008785.

*** FIGURE 1 HERE **%*
2.2 Study design

The study was a clinical trial, controlled, double-blind, with parallel randomization
(1:1), by electronic lottery program, performed in two stages: before and after the intervention
of 10 weeks of isoflavone supplementation and training with combined aerobic and resistance
exercises. It was carried out in the cardiorespiratory and metabolic physiology laboratory of
the Faculty of Physical Education, Federal University of Uberlandia, from February to
December 2015. The sample size calculation was performed in GPower software version

3.1.3, the level of significance was 95% and an error based on the literature Riesco et al [10].
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Participants were randomly divided in two arms: PLA+EXE, placebo and exercise (n=15);
ISO+EXE, isoflavone and exercise (n=17).

2.1 Physical evaluation and body composition

The body mass was measured with the use of a Micheletti brand electronic scale, the
stature was measured in a Sanny brand stadiometer, an inelastic tape measuring 0.5 cm wide,
for abdominal circumference measurements. The bioimpedance of the Biodynamics model
450c was used to estimate the total lean mass (MM), total fat mass (MG), trunk fat (GT) and
percentage of total body fat (% GC).

The intensity of resistance exercise was evaluated and prescribed based on a maximal
repetition test (1IRM) [11]. The aerobic capacity assessment was determined through the
incremental treadmill test [12] with the use of an ergometer of the brand Cosmed Quark
CPET, and to evaluate functional status, the 6-minute walk test [13].

2.2 Evaluation of food intake

The food intake was carried out by means of three 24-hour dietary recol applied by
nutritionists on non-consecutive days, being two weekdays and one weekend day. Diet data
analyzes were performed using Dietpro software (version 5.71).

2.3 Evaluation of climateric symptoms

Three specific questionnaires were used to evaluate climacteric symptomatology:
Kupperman and Blatt Index [14], Cervantes Scale [15], Menopause Rating Scale (MRS) [16]
and to evaluate the initial physical activity level of the volunteers, the IPAQ- short version
[17]. All questionnaires are validated for the Brazilian population in the Portuguese language.

The Kupperman-Blatt index consists of 11 questions in which the symptoms
(vasomotor, insomnia, paresthesia, nervousness, melancholia, vertigo, arthralgia / myalgia,
weakness, headache, palpitation and tingling) are given numerical values according to their
intensity. The overall score of these values was light intensity, if the sum of the values
resulted in up to 19; moderate, if between 20 and 35; and severe, if greater than 35 [14].

The Cervantes Scale is a questionnaire composed of 31 questions distributed in four
domains that evaluate menopause and health (15 items), sexuality (4 items), couple
relationship (3 items) and psychic domain (9 items). There are six possibilities of answer, in
ordinal numbers from zero to five, and the numbers correspond to the value of points per
answer. Because it is a negative scale, the positive questions (4,8,13,15,20,22,26 and 30) have
an inverted score for the total sum, ranging from zero to 155 points and that corresponds from

better to worse quality of life [15].
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The Menopause Rating Scale (MRS) is a questionnaire composed of eleven questions,
with five possible answers, in ordinal numbers from zero to four, corresponding to the value
of points per response. Symptoms divided into somatovegetative (items: 1,2,3,11),
psychological (items: 4,5,6,7) and urogenital (items: 8,9,10) domains may be classified as
absent, mild, moderate, severe and very severe. With a general score ranging from 0 to 55
points [16].

2.4 Evaluation of physical activity level

The short version of the International Physical Activity Questionnaire (IPAQ) was
used to evaluate the initial physical activity level of the volunteers, containing seven questions
that estimate the weekly time spent in physical activities (moderate and vigorous intensity)
and physical inactivity in everyday situations. Generating classification: sedentary, irregularly
active, active or very active [17].

2.5 Intervention

2.5.1 Suplementation
The EXE+ISO group received a daily supplementation in 1 capsule per day of 100mg of
isoflavone (containing 3.3% genistein, 93.5% dadzein and 3.2% glycitein) while the placebo
group received 100mg of cornstarch daily in one capsule. All capsules were identical in
appearance

2.5.2 Exercise program

The training program consisted of aerobic and resistance combined physical

exercises performed during 10 weeks, three times weekly with 45 minutes sessions: 5 minutes
of warm-up on treadmill, 20 minutes of aerobic exercises and 20 minutes of resistance
exercises. The resistance exercises were performed in 2 sets of 15 repetitions, with a 30-
second interval between exercises, in seven exercises for large muscle groups: Leg press 45°,
seated row in the crossover, bench press, peck deck, lat pull-down, squatting (fitball) and
abdominal. The intensity of the exercises was 60% based on the 1RM test, with load
readjustment through a new 1RM test in the fifth week. The aerobic exercise was performed
on a treadmill, at a speed of 5.5 km/h exercise intensity (treadmill inclination) between
ventilatory threshold 1 and 2, determined through the incremental treadmill test [ 18] with the
use of ergospirometer. The exercise intensity was imposed only in the increase of the
inclination of the treadmill, remaining during all the 20 minutes with the fixed speed of 5.5
km/h according to protocol of Puga et al, [12]. It was considered for data analysis, the

volunteers obtained more than 85% of presence in the 10 weeks of training.
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2.6 Statistical analysis
To verify the correlation between the questionnaires, the Sperman Correlation was

used. ANCOVA with the covariate adjusted by the pre-value was used for characterization of
the sample evaluate before and after the intervention between and among the groups using the
statistical software SPSS version 23, considering the level of significance p<0.05.
3. Results

No difference in age (52.7+4.9 and 56.0+5.4 years) and time after menopause (4.443.7
and 6.8+5.0 years) in the PLA+EXE and ISO+EXE groups, respectively. There was a
significant (p <0.001) increase in the workloads (Kg) in the 1RM test in both groups in the leg
press (54% and 56%), bench press 39% and 32%, lat pull down (34% and 25%), peck deck
(62% and 52%) and seated row (31% and 29%) in the PLA+EXE and ISO+EXE groups
respectively. The anthropometric and body composition measurements of the participants
were listed in Table 1. There was no difference in BMI (body mass index), BM (body mass),
TLM (total lean mass), FM (fat mass), AC (abdominal circumference), WC (waist
circumference), HP (hip circumference) and WHR (waist/hip ratio) before and after the
interventions in both groups, nor between groups, and the same was observed in the variables:
flexibility, abdominal resistance and in the six-minute walk test. There was no difference in
the level of initial physical activity in both groups, characterized as irregularly active. In the
analysis of dietary data on the amount of macro nutrient intake (carbohydrates, proteins and
lipids), branched chain amino acids (total BCAA, isoleucine, leucine and valine) and fiber,
although there was no dietary control, did not present significant differences before and after
the intervention, nor between the groups.

*** TABLE 1 HERE ***

Table 2 shows the scores obtained in the questionnaires before and after the
intervention, analyzed by the total values of each questionnaire and also by the separation by
domains. There was a reduction of the analyzed variables in both the total score and the
division by domain, when compared with the pre in both groups, but with no difference
between them. Spearman's correlation showed that the three questionnaires were statistically
significant (p <0.05), positive and strong correlations: Kupperman-Blatt and MRS (rho>
0.78), Kupperman-Blatt and Cervantes Scale (rho> 0.78), MRS and Cervantes Scale (rho>
0.78).

**%* TABLE 2 HERE ***
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Table 3 shows the descriptive analysis of the Kupperman-Blatt Index, the occurrence
of climacteric symptoms in the pre and post-intervention moments, as well as the percentage
disappearance (for the calculation of the percentage of disappearance were used the
percentage values of absence of symptoms at the beginning and at the end of the
intervention). There was a reduction in the presence and intensity of symptoms, as well as a
transition from most of the marked / moderate symptoms to mild intensity. The number of
women who had severe vasomotor symptoms reduced from 5 to 1 woman in the PLA+EXE
group and from 2 to 0 in the ISO+EXE group. As well as an increase in women who did not

have any of the symptoms, a result demonstrated in all the symptoms and in both groups.

*** TABLE 3 HERE ***

4. Discussion

The present study analyzed the effect of isoflavone supplementation associated with
combined aerobic and resistance exercise training on climacteric symptoms in
postmenopausal women. Our main findings show that this combined training improved
climacteric symptoms, as measured by three different questionnaires in different domains, but
isoflavone ingestion did not promote additive effects in this reduction.

In the study of Riesco et al [10] with a similar protocol did not find additives effect
of isoflavone supplementation on climacteric symptoms in obese women, but when evaluating
the quality of life, a beneficial effect was observed in the isoflavone group. Obesity can be a
detrimental parameter for quality of life, making possible the development of other
comorbidities [19]. Isoflavone seems to improve general parameters related to quality of life,
in obese population, but not specifically with climacteric symptoms. In our study we did not
find additive effects possibly by the non-obese population, besides using another evaluation
tool.

Among the effects obtained by the exercise, isoflavone supplementation could cause
additive effects through the increase of circulating estrogen levels. Acting on estrogen
receptors, with greater affinity on b-receptors (RE-b) and because they are located in the
kidney, brain, bone, heart, lungs, intestinal mucosa and endothelial cells [4], there could be
greater effect on them, acting in a manner similar to estrogen (considering lower affinity for
receptors and lower potency when compared to estradiol). Acting on the release of endorphins
linked to psychic symptoms [20], besides playing a possible role in the vascular endothelial

activity, acting on estrogen receptors present in the endothelium, increasing production of
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nitric oxide linked to vasomotor symptoms [21], and since this effect of improvement in
endothelial activity is also obtained by exercise [12] isoflavone may potentiate the release of
nitric oxide, but these effects were not observed in our study.

The amount of 100mg isoflavone and its compounds (3.3% genistein, 93.5%
dadzein and 3.2% glycyte) used in our study may have interfered with the results obtained.
Studies using more than 15 mg of genistein had beneficial results in reducing vasomotor
symptoms, than studies that used less than 10mg, showing no reduction of symptoms [22]. In
the study performed with 30mg of isoflavone (15mg of genistein) for 6 weeks, it showed
beneficial effects in reducing vasomotor symptoms [23]. What is supposed to be more
important is the amount of genistein (greater than 15mg) than the total value of isoflavone.
However, it may not be true in reducing other symptoms (osteoporosis, psychological
symptoms). The amount of genistein may be related to more effective results however, it is
not yet a consensus in the literature.

The isolated effect of the exercise was effective in reducing the climacteric
symptomatology in the 8-week study, that the execution of the proposed aerobic physical
exercise protocol brought improvements in the climacteric symptomatology of 23.85% [24].
In our study, we obtained a 50% improvement using the same evaluation method, in addition
to a 42% reduction in the Cervantes Scale and 39% in the MRS in the PLA + ISO group,
without isoflavone supplementation. The use of the combined training used in our study may
have been more efficient, as was the 10-week period, sufficient to demonstrate significant
improvement.

A 12-week physical exercise study [25] reported improvement not only in physical
aspects, but also in mental health, in the areas of vitality and mental health. In our study, we
observed a reduction in psychological symptoms, evidenced by the number of women with
symptoms of melancholia and nervousness, reducing from 7 to 1 woman in the PLA+EXE
group (in both symptoms) and 7 to 1 with melancholy and 2 women To 1 with symptoms of
nervousness in the ISO+EXE group. Indicating that mental health can be improved by many
different factors, but physical activity is an important factor that influences physical and
mental health. In addition to the components of improved strength, improved
cardiorespiratory capacity, influencing self-esteem, improving self-image [26] and possibly
influencing overall quality of life.

In the study by Moilanen et al. [27] it is reported that the change in global quality of

life is more associated with the level of physical activity than the symptoms of menopause,
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suggesting that factors other than hypoestrogenism can influence with even or superior
importance, in the psychosomatic symptomatology, since the appearance of the symptoms
suffers great multifactorial influence related to the socioeconomic and cultural context,
reflecting in their feelings [2].

The estrogens have modulatory action on brain neurotransmitters, especially
serotonin, directly linked to mood and other neuropsychic symptoms [20], and in the
postmenopausal period with the reduction of circulating estrogens, exercise plays an
important role, increasing the release of several neurotransmitters, such as increased
concentrations of norepinephrine and its precursors, increased serotonin concentration and b-
endorphins, being effective in the treatment of mood disorders and depression [28]. In
addition to improving sleep through the mechanism of thermoregulation, which by increasing
body temperature would facilitate triggering at the onset of sleep by activation of the
mechanism of heat dissipation and induction of sleep, in addition to energy conservation,
generating in the need for recovery of sleep [29].

For an efficient evaluation of aspects related to symptoms and quality of life is
mentioned by Zahar et al, [30] that the use of more evaluation tools can complement and
improve the quality of the results obtained, recommending the combination of specific and
general instruments to evaluate this population. Even using in our study three different
questionnaires, we obtained the same result in all. The specific instruments measure the
impact of the symptoms on the quality of life, detect singularities while the generic
instruments amplify the knowledge of all the changes occurred in that period, without being
limited to the specific aspects of this phase.

Some limits deserve mention. The restrictions on inclusion and exclusion criteria
may have influenced a small sample size. And finally, although there was no difference

between the groups in food consumption, there was no dietary control.

5. Conclusion
The 10-week combined aerobic and resistance exercise training was sufficient to improve
climacteric symptoms in different domains as measured by three different questionnaires but

isoflavone ingestion did not promote additive effects of this reduction.
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Figure 1 - Flowchart of study participants.
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Table 1- Comparison of clinical characteristics, anthropometric, in the initial and
final moments between patients using placebo (PLA+EXE) and isoflavone

(ISO+EXE).
PLA + EXE (n=15) ISO + EXE (n=17)

baseline 10 weeks baseline 10 weeks
Weight (kg) 64.7 £2.1 65.7+23 65.3+£2.0 65.7+£2.0
BMI (kg/m2) 26.9+0.7 25.1+1.9 26.2 +0.8 26.5+0.8
Free fat mass
(kg) 417+ 1.0 426+ 1.0 442 4+ 0.9 42.24+0.8
Fat mass (kg) 23.8+1.3 23.0+1.4 23.6+1.5 23.7+1.6
AC (cm) 92.8+1.9 91.9+2.0 932+23 91.2+1.8
WC (cm) 81.3+1.6 809+ 1.7 81.6+2.0 81.3+1.9
HC (cm) 103.1+1.7 103.5+ 1.8 103.3+1.7 104.2 + 1.8
WHR 0.8+0.1 0.8+0.1 0.8+0.1 0.78 £0.1
AR (repetitions) 293+1.7 415+ 1.8 36.4+2.8 41.1+19
Flexibility (cm) 20.8+2.2 22.94+2.1 23.84+2.2 26.9+2.2
WT6 (meters) 6154+ 14.6 646.6 £ 13.3 643.0+9.6 683.3+8.1

PLA + EXE, placebo and exercise; ISO + EXE, isoflavone and exercise. BM: body

mass; BMI: body mass index; AC: abdominal circumference; WC: waist
circumference; HC: hip circumference; WHR: waist/hip ratio; RA: abdominal

resistance; WT6: 6-minute walk test; Values expressed as mean and standard error.

ANCOVA was used to compare groups and moments with the covariate adjusted

by the pre value.
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Table 2 - Scores obtained before and after intervention in the PLA + EXE (n= 15)

and ISO + EXE (n = 17) groups obtained from the Kupperman Index, MRS and

Cervantes questionnaires.

Baseline 10 weeks Change
Mean + Mean + Effect
SEM SEM Mean (95% IC) s1ze
Kuperman total
PLA 23.5+£23 11.1+1.5 -92(-12.2t0-6.2) 004 008
ISO 154+£20 6.7+13 -11,5(-14.3t0-8.7)
MRS total
PLA 23719 10.7+1.3 -9,9(-13.1to -6.8) 0.01 0.99
ISO 16216 89+1.5 -10,0(-12.8to-7.1) ’ '
MRS Somatovegetative
PLA 75+1.0 3.0+£04 -3,3 (-4.3t0 -2.3) 0.01 0.68
ISO 48+0.7 22 £0.5 -3,6 (-4.5t0 -2.7)
MRS urogenital
PLA 56+0.7 3.2+£0.5 -2,7(-3.2t0-1.2) 0.02 046
ISO 49+0.7 3.4=+0.6 -1,7 (-2.6 to -0.8)
MRS psychological
PLA 10.6£1.0 4.5+0.8 -4,9 (-6.6 to -3.2) 0.01 0.62
ISO 6.5+09 32+£09 -4,3 (-5.8 to -2.7) ) '
Cervantes total
PLA 555+£54 32.1+34 -18,2(-26.1to-10.4) 0.01 071
ISO 41.0£2.7 252+4.0 -20,4(-27.7to0-13.0) i '
Cervantes psychological
PLA 122+£23 49+1.6 -6,1 (-9.2 to -3.0) 0.01 0.91
ISO 88x1.6 40+1.5 -5,9 (-8.8 to -3.0)
Cervantes couple relationship
PLA 45+1.0 42+09 -0,4 (-1.8to 1.0)
ISO 48+1.0 3.7+£09 -1,1 (-2.4 t0 -0.3) 002 0.49
Cervantes sexualidade
PLA 11.0£1.1 8.0+0.7 -3,0(-5.3t0 -0.7) 0.03 0.33
ISO 109 £1.3 95+1.6 -1,4 (-3.6t0 0.7)
Cervantes menopause and health
PLA 27.7+£22 15.0+1.8 -7.8(-11.5t0-4.1)
ISO 165+22 80+1.4 -12.9(-16.3 to -9.4) 0.11  0.07

PLA: placebo and exercise; ISO: isoflavone and exercise; MRS: menopause rating
scale; Cervantes: Cervantes Scale; Kupperman: Kupperman-Blatt Index. ANCOVA
was used to compare groups and moments with the covariate adjusted by the pre

value. Data were described on average, standard error and confidence interval.
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Table 3. Descritive analysis of the Kupperman-Blatt index according to the intensity at the time before and

after the intervention.

ISO+EXE Baseline After 10 weeks
Intensity none mild moderate severe none mild moderate severe desap

Symptoms n(%) n®%) n%) n(%) n(%) n%) n(%) n(%) %
hot flushes 7@41) 635 2((12) 2(12) 9(53) 3(18) 5(9 0 12
paresthesia 10(59) 4(24) 2(12) 1(6) 12 (71) 5(29) 0 0 12
insomnia 8(@47) 308 1(6) 529 14 (82) 3(18) 0 0 35
nervousness 2(12) 10(59) 3(18) 2(12) 14(@82) 2(12) 1(6) 0 71
melancholia 741 529 38 2(12) 10(59) 6(35) 1(6) 0 18
vertigo 12 (71) 5(29) 0 0 14 (82) 2(12) 0 1 (6) 12
fatigue 7(41) 741 3(18) 0 15(88) 2(12) 0 0,0 47
arthralgia/myalgia 4 (24) 5(29) 8 (47) 0 12(71) 3(18) 1(6) 1(6) 47
headache 10(59) 635 1(6) 0 12(71) 5(29) 0 0 12
palpitation 12(71) 2(12) 3(18) 0 16 (94) 1(6) 0 0 24
formication 12(71) 3(18) 2(12) 0 17 (100) 0,0 0 0 29
mean 8(49) 5@30) 3(15) 1(6) 13(78) 3(17) 1) 0() 29

PLA+EXE Baseline After 10 weeks

Intensity none mild moderate severe none mild moderate severe  Desap

Symptoms n(%) n®%) n%) n(%) n%) n%) n(%) n(%) %
hot flushes/sweati 2 (13) 4 (27) 4(27) 5(33) 3200 7@7) 427 1(7) 7
paresthesia 8(53) 5@33) 1(7) 1) 10(67) 427) 1(7) 0 13
Insomnia 427) 427 5@33) 2(13) 11(73) 427 0 0 47
nervousness 1(7) 4@27) 6@40) 427 747 5@33) 2@13) 1) 40
melancholia 1(7) 6(@40) 5@33) 3(20) 7@47) 427 320) 1(7) 40
vertigo 533) 63M40) 320) 1(7) 10(67) 427) 1(7) 0 33
fatigue 3200 2(13) 9(@©0) 1(7) 1067) 427 1) 0 47
arthralgia/myalgia 2 (13) 8 (53) 3(20) 2(13) 9(60) 427) 2(13) 0 47
headache 3(20) 9(60) 3(20) 0 7(47) 8(53) 0,0 0 27
palpitation 4(27) 5(@33) 6(40) 0 11(73) 427 0,0 0 47
formication 747) 640 1(7) 1(7) 1067) 427 1(7) 1(7) 20
mean 424) 536) 428 2(12) 9(58) 532) 109 02 33

PLA+EXE: placebo and exercise group; [ISO+EXE: isoflavone and exercise group; desp: disappearance;
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5. ARTIGO 2 - ISOFLAVONE SUPPLEMENTATION DOES NOT POTENTIATE
BLOOD PRESSURE RESPONSES AFTER TRAINING WITH COMBINED EXERCISE:
CLINICAL, CONTROLLED, RANDOMIZED, DOUBLE-BLIND TRIAL
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Isoflavone supplementation does not potentiate blood pressure responses after training
with combined exercise: Clinical, controlled, randomized, double-blind trial

Juliene G. Costa®; Jéssica S. Giolo®, Igor M. Mariano®, Jaqueline P. Batista®, Ana Luiza R.
Amaral®, Erick P. de Oliveira®; Guilherme M. Puga®.

* Laboratory of Cardiorespiratory and Metabolic Physiology. Federal University of
Uberlandia, Uberlandia, Brazil.

Abstract

Background: Several endocrine and metabolic changes occur during the climacteric period
due to circulating estrogen deficit, increasing the risk of cardiovascular diseases. Isoflavone
supplementation along and exercise are alternatives used to reverse and /or delay these
changes.

Objective: Check the additive effects of isoflavone supplementation associated with
combined aerobic and resistance exercise performance on ambulatory blood pressure
responses in healthy postmenopausal women.

Methods: A randomized, double-blind, controlled clinical trial involving 32 postmenopausal
women, aged 54.4 + 5.4 years, BMI of 26.6 + 3.0 kg/m’ and 5.6 + 4.6 years after menopause
randomly assigned to the group: placebo and exercise (PLA+EXE, n=15) or 100mg of
isoflavone and exercise (ISO+EXE, n=17). Before and after 10 weeks of combined aerobic
and resistance exercise training, the blood pressure was evaluated through ambulatory blood
pressure monitoring (ABPM) for 24 hours. The analysis of Generalized Estimating Equations
(GEE) with multiple comparisons made with the Bonferroni correction was used to analyze
the before and after intervention on blood pressure values every 2 hours. The arterial pressure
variation over time was analyzed by the trapezoidal area under the curve (AUC), and these
values were analyzed by the ANCOVA with the covariate adjusted by the pre-value in the
SPSS software version 13. The level of significance adopted was p<0,05.

Results: ANCOVA showed no difference in mean values and AUC of SBP, DBP and MAP
in the periods of awake, sleep and 24 hours total between groups. However, the comparison of
the 2-hour points by the GEE showed a reduction of the post compared the pre-DBP (0, 2, and
12 hours), MAP (0 and 24 hours) in the PLA+EXE group, while in the ISO+EXE group only
at the moment 24 hours in PAS.

Conclusions: The supplementation of 100 mg/day of isoflavone soy does not potentiate the
effects obtained by combined exercise training in the reduction of blood pressure in
normotensive postmenopausal women.

Keywords: isoflavone; ambulatory blood pressure monitoring, exercise; postmenopausal.
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1. Introduction
Several metabolic endocrine changes occur during the climacteric period, due to aging

process, lifestyle and also by lack of estrogen [1]. Factors such as increased blood pressure
and body mass index above normal parameters increase the risk of developing cardiovascular
disease. Normotensive individuals over 55 years old are 90% more likely to develop
hypertension, and the prevalence is higher in postmenopausal women than in premenopausal
women [2] and men of the same age [3].

Non-pharmacological interventions have been sought for the low cost, higher
population benefited, minimal risk and for the effectiveness in the reduction of blood pressure
[4]. A very important method to demonstrate the behavior of blood pressure is the use of
ABPM (ambulatory monitoring of blood pressure), which after 24 hours of use is extracted
data referring to the periods of awake, sleep, and with a minimum of discomfort during the
daily activities of the patient [5].

Among non-pharmacological interventions, dietary supplementation with
phytoestrogens such as isoflavones (soy-based components) is a widely used alternative for
postmenopausal women to minimize the effects of the body's lack of estrogen production [6].
Some studies in the literature have shown that ingestion of isoflavones by postmenopausal
women may have benefits in reducing cardiovascular diseases [7].

However, the results are still controversial, since some studies have also showed that
the ingestion of this soybean sources did not promote changes in body composition and
physical performance, besides not influencing climacteric symptoms and endometrial
thickness [8] and did not produce changes in the lipid profile [9].

In addition to the isoflavone supplementation, exercise training is also a widely used
alternative, and an important tool in the treatment to reverse and / or delay these characteristic
changes of the period after menopause [10]. It has already been well demonstrated in the
literature that physical exercise training improves the bioavailability of nitric oxide [11],
improving endothelial function and hemodynamic and cardiovascular parameters such as
blood pressure [3].

Regular aerobic exercise results in important autonomic and hemodynamic adaptations
that influence the cardiovascular system. Post-exercise hypotension is an important
mechanism that, acutely and chronically, results in the reduction of resting blood pressure
levels and acting as prevention and treatment of arterial hypertension [12].

Therefore, besides the ingestion of isoflavones, a few authors have investigated the use

of this therapy associated with the practice of exercises in cardiometabolic parameters in order
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to verify some additive effects between these two alternatives. The study by Lebon [13],
showed beneficial alterations in the values of C-reactive protein and body composition, but
increased pro-inflammatory cytokine TNF-a, demonstrating a still controversial effect of this
association. To our knowledge, no study verified the associated effects of isoflavone
supplementation and physical exercise training on cardiovascular parameters.

There is a paucity of studies investigating the possible additive effects of isoflavone
supplementation on hemodynamic responses, especially in postmenopausal women since they
increase the physical inactivity time during their life and are at increased risk for
cardiovascular disease due lack of circulating estrogen and its vasoprotective effect [2,3].

There are few studies investigating the possible additive effects of isoflavone
supplementation on hemodynamic responses in postmenopausal women, and their results are
still inconclusive. Therefore, the objective of this study was to verify the possible additive
effects of ingestion of isoflavone associated with training with combined exercises on the
blood pressure in postmenopausal women.

2. Material and Methods:

2.1 Participants:

A total of 260 women, aged 50-70 years, postmenopausal (Amenorrhea for at least 12
months) were recruited, and 36 volunteers who fulfilled the inclusion criteria were recruited,
but 32 completed the 10 weeks of training. Women had to meet the following criteria: without
any major physical incapacity, do not take hormone therapy or isoflavone supplementation,
nonsmoker, and do not take any medication that influences glucose or lipid metabolism. The
Human Research Ethics Committee of the Federal University of Uberlandia approved this
study (CAAE: 40622414.9.0000.5152). All the volunteers signed the Free and Informed
Consent Term.

2.2 Study design

This is a double-blind, controlled, clinical trial randomized using an electronic draw
program, developed in two stages: before and after the intervention of 10 weeks of isoflavone
supplementation and training with combined aerobic and resistance exercises. Participants
were divided randomly into two groups: PLA + EXE, placebo and exercise (n = 15); ISO +
EXE, isoflavone and exercise (n = 17). Participants ingested one capsule daily, containing soy
isoflavones or placebo. The 100-mg group ingested a dose of isoflavones containing 3.3%
genistein, 93.5% dadzein and 3.2% glycitein. The placebos group ingested a nonactive

capsules of the same size and appearance containing cornstarch.
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2.3 Evaluation of food ingestion

The food intake was performed through 3 dietary reminders of 24 hours applied by
nutritionists on non-consecutive days. Analyzes of the dietary data were performed using
Dietpro software (version 5.71). A database was implemented using food composition tables
[14].

2.4 Physical evaluation and body composition

A short version of the International Physical Activity Questionnaire (IPAQ) was used
to evaluate the initial physical activity level of the volunteers, containing seven questions that
estimate the weekly time spent in physical activities (moderate and vigorous intensity).
Generating classification: sedentary, irregularly active, active or very active [15].

The body mass was measured using a Micheletti electronic scale, the stature was
measured in a Sanny stadiometer and an inelastic tape measuring 0.5 cm wide, for abdominal
circumference measurements. The biomimetric apparatus of the Biodynamics model 450c was
used to estimate the total free fat mass, fat mass (MG) and percentage of total body fat (%
GO).

The intensity of resistance exercise was evaluated and prescribed based on a maximal
repetition test (IRM) [16]. The evaluation of the aerobic capacity was determined using the
incremental treadmill test [17] using Cosmed Quark CPET ergospirometer, and to evaluate
functional status, the 6-minute walk test was used [18].

2.5 Ambulatory blood pressure monitoring

All volunteers were submitted to a 24-hour blood pressure assessment by ambulatory
blood pressure measurement (ABPM) before and after 10 weeks of combined exercise
training, with a minimum of 48 hours after the last training session. The Cardios Dyna-Map +
device was used, and during the use of the device, the diary of the examination was given, to
self-report schedules of activities of daily living (sleep, work, food) and any event that could
interfere abnormally with blood pressure or device measurements. The measurements were
scheduled every 15 minutes in the wake (7h to 23h) and every 30 minutes in the sleep period
(23h to 7h ), and despite this restricted schedule and respecting the individual sleep/wake time
of the volunteers, the schedules reported in the exam diary were considered. The monitoring
was considered valid when it happened for a period of 24 hours, with standardization of the
placement of the device in the morning, in the interval from 7 to 9 hours, to analyze the curve
from 0 to 24h, was adopted time 0 in the moment the monitor was placed. The following were

evaluated: systolic blood pressure (SBP); diastolic blood pressure (DBP) and mean arterial
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pressure (MAP), heart rate (HR) and pulse pressure (PP), in the wake, sleep and 24 hour
periods.

2.6 Intervention
The 10-weeks exercise program consisted of three sessions of combined aerobic and
resistance exercises training per week. Each session lasted 45 minutes and consisted of 20
minutes of resistance exercise and 20 minutes of aerobic exercise. To be included in the
analyzes, women had to participate in a minimum of 85% of all exercise sessions. The
resistance training was performed in 2 sets of 15 repetitions in seven exercises in weight
training equipament for large muscle groups, performed in this order: Leg press 45°, seated
row in the crossover, bench press, peck deck, lat pull-down, squatting (fitball) and abdominal.
After 5 weeks of training, the 1RM test was performed again to readjust the training load. The
aerobic exercise was performed on a treadmill, at a speed of 5.5 km/h and last 20 minutes of
exercise at intensity (treadmill inclination and heart rate) between ventilatory threshold 1 and
2, determined through the incremental treadmill test [19] using the ergospirometer. The
exercise intensity was imposed only in the increase of the inclination of the treadmill,
remaining during all the 20 minutes with the fixed speed of 5.5 km/h according to protocol of
Puga et al, [20].

3. Statistical analysis

Sample calculation was performed in the GPower program, for the characterization of
the sample. The arterial pressure variation over time was analyzed by the area under the curve
(AUC) calculated by the trapezoidal method, in the statistical program GraphPad Prisma
version 6. The analysis of Generalized Estimating Equations (GEE) was used to evaluate
before and after the intervention changes among and between the groups in the temporal
evolution of the use of the apparatus with the values at intervals of every 2 hours. Multiple
comparisons were made with the Bonferroni ANCOVA correction with the covariate adjusted
by the pre-value, was used to analyze the data of wake, sleep, 24 hours total and AUC at
intervals of 8 hours. The analyzes were performed in SPSS software version 23, considering
the level of significance p<0.05

4. Results

Although there was no dietary control, in the analysis of dietary data of volunteers in
the consumption of macro nutrients (carbohydrates, proteins) and branched chain amino acids
(total BCAA, isoleucine, leucine and valine), there were no significant differences before and

after the intervention, or between groups. The characteristics of the participants, the values of
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the maximum strength performed in the maximum repetition test (1RM) and anthropometric
measurements are listed in Table 1. As shown, there was a significant (p<0.05) increase in
strenght 1RM test in both groups, but there were no differences between the groups, the same
was observed in the anthropometric variables, flexibility, abdominal resistance and in the six-
minute walk test.

***Table 1 HERE***

Table 2 shows the measurement of the blood pressure obtained in the 24 hours, in the
periods of wakefulness and sleep, AUC in 24 hours total. There was no significant difference
(p <0.05) between the groups, the same one obtained in the AUC values at 8 hour intervals. In
addition, there were no changes in heart rate and pulse pressure during these periods. There
was a reduction in both groups in the mean arterial pressure in the waking period, being -
4mmHg in the PLA + EXE group and -3mmHg in the ISO + EXE group.

***Table 2 HERE***

Figure 1 shows the values in interval of every 2 hours in the measurements of SBP,
DBP and MAP. There were significant reduction (p<0,05) in DBP (at 0, 2, 10 and 12 hours)
and MAP (at 0 and 24 hours) comparing with pre values in the PLA+EXE group, while in the
ISO+EXE group there was reduction only at the moment 24 hours in the SBP.
***Figure 1 HERE***

5. Discussion

The present study analyzed the effect of isoflavone supplementation associated with
combined aerobic and resistance exercise training on blood pressure responses in healthy
postmenopausal women. Our main findings show that isoflavone supplementation did not
promote additive effects on exercise-mediated hypotensive responses, and although there
were several points of reduction in the time course induced by the exercise, in the analysis of
the 24-hour general effect, it was not demonstrated hypotensive effect difference between
groups.

The acute and chronic exercise training for postmenopausal women are important for
body composition maintenance and also in the treatment and prevention of metabolic and
cardiovascular diseases [2,4,20,21]. Several changes occur in body composition during the
climacteric period, such as loss of muscle mass, reduction of bone mass and strength, increase
of fat mass [22], due aging and also to lack of estrogen [1]. In this study, the combined

exercises proved to be effective in strength gains, in both groups, being therefore an important
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tool in the treatment to reverse and/or delay these changes. The increase of the strength
evaluated by the 1RM test was observed in the PLA+EXE and ISO+EXE groups, with no
significant difference in the gain between them, which can be characterized as gains from the
training without additive effect of isoflavone, as found in the others studies by Maesta [23]
and Orsatti [24].

The literature also shows that exercise training alone can improve as well
cardiovascular parameter such as blood pressure responses in both hypertensive and
normotensive postmenopausal women [25], and our data reinforce this benefits but with
addictive information from the intervention with combined aerobic and resistance exercise
training for 10 weeks, which is not well established in this population.

Interestingly besides the reduction in BP in both groups, in our study the ambulatory
BP reductions in ISO+EXE group appears to be lower than the in PLA+EXE group, which
were showed by more significant points of reduction (figure 1) and by more negative changes
(95% IC) in both ambulatory SBP and DBP during 24 hour total (table 2), showing that
isoflavone supplementation did not demonstrate an additive hypotensive effect in these
women, and tended to be less effective than exercise alone. The mechanism of this results still
unknown and more studies are needed to check this information.

Despite the effects of exercise training, few studies verified the effects of isoflavone
associated with exercise on cardiovascular parameters. Welty et al [26] showed that the
supplementation of 101lmg of isoflavone and lifestyle change during 8 weeks, decreases
arterial blood pressure in normotensive and hypertensive obese women. The lifestyle changes
in this study corresponded to start 30-minute of walking every day and women that were
already active were instructed to not modify their exercise routine during the study. So they
did not have systematic controlled exercise training and did not compare its results with a
placebo group as in our study. The type of exercise training intervention and also the kind of
population and dietary control could interfere in responses.

To our knowledge, no study verified the associated effects of isoflavone
supplementation and exercise training on cardiovascular parameters. It has been well
demonstrated in the literature that exercise training improves the bioavailability of nitric oxide
[11], improving endothelial function and hemodynamic and cardiovascular parameters such as
blood pressure [3,20].

The isolated effects of isoflavone was studied by Hallund et al. [27] and found an

increase in nitrite and nitrate concentrations, with the hypothesis that isoflavones affect



52

endothelial function by increasing the bioavailability of NO improving hemodynamic
variables. Some studies attribute to the isoflavones, the vasoprotective effect, which would
protect blood vessels from vascular dysfunction by improving oxidative functions and
increasing signaling pathways of antioxidants [27,28]. The stimulation of the activity of
endothelial nitric oxide synthase (eNOS) and the reactive oxygen species (ROS) production in
the walls of blood vessels in response to dietary isoflavones leads to an increase in the activity
of antioxidant enzymes endothelial cells of smooth muscle [28]. So these effects could
improve blood flow and blood pressure control and the association with exercise performance
could have addicted effects. The hemodynamic improvements in NO-endothelium pathways
mediated by exercise training are well described in the literature, especially in
postmenopausal women [3,20]. Nevertheless, confronting this hypothesis we found no
associated effects in BP responses after exercise training with isoflavone supplementation.
However, the present investigation did not evaluate NO bioavailability, which makes it
difficult to understand the mechanisms responsible for the observed responses. Additional
studies on the possible effects of isoflavone on the release of vasodilatory substances and
other hypotension mechanisms need to be performed, so that their effect is clearly understood.

The results obtained by our study corroborate those found by Carmignani et al [29],
that the supplementation of 90mg isoflavone (containing 26.5 mg of aglycones:
approximately 8 mg of total daidzein, 15 mg of genistein and 3.5 mg of total glycitein showed
no effect on blood pressure after 16 weeks. It should be noted that this study shows
methodological differences, not only in the time of exposure but, especially in the protocol
without exercise intervention, in the isoflavone heterogeneity, both in terms of composition
and in the dose of isoflavones used, which makes it difficult to analyze the results.

The amount of isoflavone of 100mg and its compounds (3.3% genistein, 93.5%
dadzein and 3.2% glycyte) used in our study may have interfered in the results obtained,
which supposedly shows to be more important the amount of genistein (greater than 15mg)
than the total isoflavone value. Studies that demonstrated beneficial effects used genistein
amounts greater than 15mg, in blood pressure changes [26] and arterial compliance changes
[30], and also showed the beneficial effects in the reduction of the vasomotor symptoms, than
the studies that used less than 10mg that did not present reduction of the symptoms [31].

Despite the higher amount of daidzein in the compound used in our study, non-
conversion to equol may not have allowed to achieve better results, since to occur the

bioconversion of daidzein to its equol metabolism, a specific intestinal microorganism is
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required, which only occurs in 30 to 50% of the individuals, and may be critical to obtain the
benefits obtained by supplementation [32]. In addition to some factors that may influence the
action of phytoestrogens, affecting its bioavailability and biological effects such as: a high
carbohydrate diet that will induce increased fermentation, intestinal diseases, parasitosis and
the use of antibiotics [33].

Although the objective of the study was related to the isoflavone additive effect, our
study has the limitation to not have a control group without exercise, and another group only
with isoflavone supplementation to verify the isolated effect of these two interventions. The
restrictions on inclusion and exclusion criteria may have influenced a small sample size.
Although there was no difference between the groups in the food consumption, no food
control of the volunteers was performed. The 10-week training period may have been
relatively short to demonstrate more significant blood pressure responses for healthy
postmenopausal women.

6. Conclusion
Isoflavone supplementation at a dose of 100 mg/day does not potentiate the effects of

combined training on blood pressure lowering in postmenopausal women.
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Table 1 - Comparison of clinical, anthropometric and strength characteristics (1RM),
in the initial and final moments between patients using placebo (PLA + EXE) and
isoflavone (ISO + EXE) patients.

Baseline 10 weeks Change Effect size  p

Mean + SEM Mean + SEM Mean (95% IC)
BM (kg)
PLA 64.7£2.1 65.7+2.3 1.1 (0.3t02.4) 0.02 0.41
ISO 65.3+£2.0 65.7£2.0 0.3 (-1.1to 1.7) ’ '
BMI (kg/m2)
PLA 26.9+0.7 25.1+1.9 0.1 (-0.3 to 0.6) 0.01 0.76
ISO 26.2+0.8 26.5+0.8 0.2 (-0.3t0 0.7) ' '
TLM (kg)
PLA 41.7+1.0 42.6+1.0 0.8 (0.2to 1.3) 0.12 0.07
ISO 442+0.9 42.2+0.8 -0.0 (-0.7 to 0.6) ' '
M (kg)
PLA 23.8+1.3 23.0+1.4 -0.7 (-1.6 t0 0.2) 0.06 021
ISO 23.6+1.5 23.7+1.6 0.1 (-0.8to 1.0) ’ ’
AC (cm)
PLA 92.8+1.9 91.9+£2.0 -0.8 (-2.7to 1.0) 0.04 0.29
ISO 93.2+23 91.2+1.8 -2.3(-4.2t0-0.3) ' ’
Flexibility (cm)
PLA 20.8+2.4 22.7+2.1 1.4 (-1.8 to 4.6) 0.03 0.32
ISO 23.8+2.2 269+22 3.6 (0.6 to 6.6) ) ’
WT6 (meters)
PLA 615.4+14.6 646.6 + 13.3 24.9 (7.0 to 42.7) 0.09 011
ISO 643.0+9.6 683.3 £ 8.1 45.4 (28.1t0 62.7) ’ '
IRM leg press (kg)
PLA 164.9 + 8.0 249.7 +10.1 85.2 (69.2t0 101.2) 0.02 0.51
ISO 154.8 £10.3 232.6 +12.0 78.1 (63.1t0 93.1) ’ '
IRM bench ress (kg)
PLA 27.1+£1.0 37.2+£1.0 10.5 (8.2 to 12.1) 0.17 0.02
ISO 25.0+1.2 322+1.3 6.8 (4.6 to 8.9) ' '
IRM lat pull down (kg)
PLA 313+ 1.7 41.2+2.5 9.9 (6.5t0 13.3) 0.04 0.28
ISO 30.1+£0.9 377+ 1.5 7.4 (4.1 t0 10.6) ’ ’
IRM peck deck (kg)
PLA 200+ 1.3 31.1+ 1.4 9.9 (6.5t0 13.3) 0.07 0.15
ISO 193+£1.0 285+ 1.1 7.3 (4.2 t0 10.6) ' '
I1RM seated row(kg)
PLA 57.7+£2.1 74.5 £ 1.5 17.1 (14.2 to 20.0)
ISO  565+28 711+ 2.1 0.06 0.17

143 (11.6 to 17.1)

PLA + EXE, placebo and exercise; ISO + EXE, isoflavone and exercise. BM: body
mass; BMI: body mass index; TLM: total lean mass; FM: fat mass; AC: abdominal
IRM: 1 maximum repetition test
ANCOVA was used to compare groups and moments with the covariate adjusted by
the pre value. Data were described on average, standard error and confidence

circumference; WT6: 6-minute walk test;

interval.
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Table 2: Values for daytime, nighttime, and 24 hour periods and for calculations
of the area under the curve in the 24 hours total

Baseline 10 weeks Change Effect si
Mean = SEM Mean =+ SEM Mean (95% IC) cet size p

SBP total (mmHg)
PLA 118+3 115+3 -3(-5to-1)
ISO 115+£2 113+£2 -2(4to 1) 0.13 0.56
DBP total (mmHg)
PLA 74 £2 70 £2 -3 (-6to-1)
ISO 69 £ 1 68 £2 -1(-3to 1) 0.07 0-15
MBP total (mmHg)
PLA 90 £2 86+ 2 -4(-6to 1)
ISO 87 +2 85+2 -2 (-5t0 0) 0.02 0.51
Daytime SBP (mmHg)
PLA 121 +3 119+2 -3 (-5to0 -0)
ISO 120+£2 1172 -2(-5t0 0) 0.01 086
Daytime DBP (mmHg)
PLA 77 +£2 73 +2 -3(-5to-1)
ISO 73 +1 71 +1 -2 (-4t0 0) 0.05 0.22
Daytime MBP (mmHg)
PLA 94 +3 90 +2 -4 (-6to -1)
ISO 91+2 88 +2 -3 (-5to0 -0) 0.14 0.53
Nighttime SBP (mmHg)
PLA 107 +3 106 +3 0(-4t05)

0.01 0.67
ISO 104 +2 62+2 -1(-5t0 4)
Nighttime DBP (mmHg)
PLA 64 +£2 63+2 -1 (-4to02)

0.01 0.78
ISO 62+2 61 +2 -1 (-4to02)
Nighttime MBP (mmHg)
PLA 80+2 79 £2 -1 (-5to0 3)

.01 .

ISO 78 +£2 77£2 -2(-5t02) 0.0 0.77
AUC SBP (mmHg)
PLA 277 £ 67 -103 £43 126 (46 to 207) 0.01 0.93
ISO -182 £ 51 -100 + 40 121 (38 to 204) ' ’
AUC DBP (mmHg)
PLA -267 £ 45 -174 + 39 47 (-31 to 125) 0.01 0.94
ISO -160 + 48 -154 £43 43 (-37 to 124) ) ’
AUC MBP (mmHg)
PLA -268 £ 42 -143 £ 35 82 (15 to 149) 0.15 0.53
ISO -171+£40 -151 £ 41 52 (-18to 121) ' ’

PLA: placebo and exercise group; ISO: isoflavone and exercise group; AUC:
area under the curve; SBP: sistolic blood pressure; DBP: diastolic blood
pressure; MBP: mean blood pressure. ANCOVA was used to compare groups
and moments with the covariate adjusted by the pre value. Data were described
on average, standard error and confidence interval.
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Figure 1. Values at 2 and 2 hour intervals in systolic blood pressure (A), diastolic (B) and
mean (C), in both groups at moments before and after 10 weeks of intervention. * p<0.05 time

effect (pre vs. post); # p<0.05 interaction effect in the PLA+EXE group; $ p<0.05 interaction
effect in the ISO+EXE group.
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APENDICE A — TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO
Vocé estd sendo convidado (a) para participar da pesquisa intitulada EFEITOS DA SUPLEMENTACAO DE

ISOFLAVONAS ASSOCIADAS AO TREINAMENTO COM EXERCICIOS FiSICOS NAS RESPOSTAS
HEMODINAMICAS EM MULHERES POS-MENOPAUSADA, sob a responsabilidade dos pesquisadores
Profa. Juliene Gongalves Costa e Prof.Dr.Guilherme Morais Puga.

Nesta pesquisa nos estamos buscando entender os efeitos da suplementacgdo periddica de isoflavonas associadas
ao treinamento com exercicios fisicos nas respostas da pressdo arterial e sintomas do climatério em mulheres
apos a menopausa. O Termo de Consentimento Livre e Esclarecido sera obtido pelo pesquisador Profa. Juliene
Gongalves Costa na Faculdade de Educacéo Fisica da Universidade Federal de Uberlandia. Na sua participacao
vocé fara parte de um programa de treinamento, sob supervisdo, com exercicios fisicos trés vezes semanais
durante 10 semanas, associado suplementagdo (diaria de 100mg) ou ndo a suplementa¢do de isoflavonas,
avaliac@o da pressdo arterial durante 24 horas antes e apos o periodo de treinamento com exercicios fisicos e
para avaliacdo da intensidade dos sintomas climatéricos, vocé sera submetido a trés questionarios.

Em nenhum momento vocé sera identificado. Os resultados da pesquisa ser@o publicados e ainda assim
a sua identidade sera preservada. Vocé ndo tera nenhum gasto e ganho financeiro por participar na pesquisa. Fica
assegurado ao participante o direito de se recusar a responder as perguntas que lhes cause constrangimento de
qualquer natureza.

Os beneficios serdo de proporcionar novas abordagens na prevengdo e controle das doengas
cardiovasculares e metabolicas, através da pratica de exercicios fisicos associados a suplementagdo de
isoflavonas. Vocé ¢ livre para deixar de participar da pesquisa a qualquer momento sem nenhum prejuizo ou
coacdo. Uma via original deste Termo de Consentimento Livre e Esclarecido ficara com vocé. Qualquer davida
a respeito da pesquisa, vocé podera entrar em contato com: Juliene Gongalves Costa, na Faculdade de Educacdo
Fisica da Universidade Federal de Uberlandia, na Rua Benjamin Constant, 1286 - Bairro Aparecida - Uberlandia
- MG - CEP 38400-678; fone: 34 3218-2910. Podera também entrar em contato com o Comité de Etica na
Pesquisa com Seres-Humanos — Universidade Federal de Uberlandia: Av. Jodo Naves de Avila, n° 2121, bloco

A, sala 224, Campus Santa Moénica — Uberlandia —-MG, CEP: 38408-100; fone: 34-32394131.

Uberlandia, ......... de......... de 20..........

Prof. Dr Guilherme Morais Puga Profa. Juliene Gongalves Costa

Eu aceito participar do projeto citado acima, voluntariamente, apds ter sido devidamente esclarecido.

Participante da pesquisa
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Tipos dos sintomas

Leves

Moderados

Acentuados

Vasomotores

8

12

Parestesias

Insonia

Nervosismo

b2 | | b2

I N RS

Melancolia

[ )

Vertigem

g ]

Fraqueza

(S

Artralg. efou mialg

]

Cefaléia

)

Palpitagoes

[ )

Formigamento

g ]

lad | k| tad | el | led| tad| led| S| S| S

Total

17

34

Ln
[y

Leve: até 19
Moderado: de 20 a 35

Acentuado: acima de 35

N fogachos/ dia:

[dade inicio dos fogachos:



ANEXO B - MENOPAUSE RATING SCALE

Menopause Rating Scale (MRS)

Qual dos seguintes sintdmas e em gue medida vocé dina que sente atualments?

10.

11.

Symptoms: pouco muito
nenhum severo moderado sewvero severo
| | I | |

Score = 0 1 2 3 4
Falta de ar, suores, Calores. ........cooo e e e e O O O O O
Mal estar do coragéo (batidas do coragdo
diferentes, saltos nas batidas, batidas mais
longas, Pressan). O O O O O
Problemas de sono (dificuldade em consiliar o
sono, em dormir toda a noite e despertar-se cedo)............... O O O O O
Estado de animo depressivo (sentir-se decaida,
triste, a ponto das lagrimas, falta de vontade,
OCAS 8 FUMIOT) .o e e e ee e eeee e seman e e O O O O O
Irritabilidade (sentir-se nervosa, tensa, agressiva) ... O O O O O
Ansiedade (impaciéncia, panico) .. O O O O O

Esgotamento fizsico & mental (caida geral em
seu desempenho, falta de concentragéo, falta

B L =T 1y =) OO O O O O O
Problemas sexuais (falta no desejo sexual,

na atividade & satisfago) ... O O a O O
Problemas de bexiga (dificuldade de urinar,

incontingéncia, desejo excessivo de urinar) ... O O O O O
Resecamento vaginal (sensagdo de resecamento,

ardéncia e problemas durante a relagdo sexual].....................D O O O O
Problemas musculares e nas arficulapdes

(dores reumaticas e nas articulagdes) ... O O O O O

68



69

ANEXO C - ESCALA DE CERVANTES

Escala de Cervantes de Qualidade de Vida

Nome:

Data de nascimento:

Data atual:

Nivel de estudos: ( )sem estudos ( )primario ( )secundario ( )universitario

Por favor, leia atentamente cada uma das perguntas a seguir.

Verificara que ao lado do 0 e do 5 aparecem uma palavras que representam as duas formas
opostas de responder a pergunta. Além disso, entre o 0 ¢ o 5 aparecem quatro divisdes
numeradas de 1 a 4. Responda 4s perguntas e marque com um X a divisao que considerar
mais adequada, segundo grau de concordancia entre o que vocé€ pensa e sente € as resposta
que lhe sao propostas. Isto &, se estiver totalmente de acordo, marque o 5 e se estiver
totalmente em desacordo marque o 0. Se ndo estiver totalmente de acordo ou desacordo,
utilize as divisdes intermedidrias.

Nao pense demasiado nas respostas, nem leve muito tempo para respondé-las. Lembre-se de
que nao ha respostas boas ou mas, nem resposta com armadilhas, todas devem ser respondidas
com sinceridade.

Talvez considerara algumas perguntas demasiado pessoais, ndo se preocupe, lembre-se de que
este questionario ¢ completamente anonimo e confidencial.

1.Durante o dia, sinto que a cabeca | Nunca 0| 1|2(3|4|5]| Todos os dias

vai doendo cada vez mais

2.Nao aguento mais de tao nervosa | Nunca 0| 1| 2] 3] 4| 5| Constantemente

que fico

3.De repente, sinto muito calor Nunca 0] 1]12(3/4|5/A todo

momento

4.Meu interesse sobre o sexo se | Muito 0| 1| 2|3]| 4| 5] Igual ou mais

mantem como sempre menos

5.Nao consigo dormir as horas | Nunca me | 0| 1| 2] 3| 4| 5| Constantemente

necessarias acontece

6.Tudo me aborrece, inclusive as | Nao &0/ 1|2]3]4]|5|E verdade

coisas que antes me divertiam verdade

7.Sinto formigamento nas maos e | Nao, em |0 1| 2| 3] 4| 5| Insuportavel

nos pés absoluto

8.Considero me feliz na minha | Nada 0] 1]2]3|4|5| Completamente

relacdo de casal

9.De repente, sinto que comeco a | Nunca 0] 1| 2| 3| 4| 5| Constantemente

suar sem ter feito qualquer esforco

10.Perdi a capacidade de relaxar Nao, em | 0| 1|2|3|4|5| Completamente
absoluto

11.Mesmo que durma, ndo consigo | Nunca me | 0| 1| 2| 3| 4| 5| Constantemente

descansar acontece

12.Sinto como se as coisas | Nada O] 1]2]34|5| Muito

girassem ao meu redor

13.Meu papel como esposa ou | Nada 0| 1]2(34|5| Muito

companheira €... importante importante

14.Creio estar retendo liquido | Ndo, como | 0| 1| 2| 3| 4 | 5| Sim, muito




porque estou inchada sempre

15.Estou satisfeita com minhas | Nada 2|3 4 Completamente

relagdes sexuais

16.Sinto que os musculos ou as | Nao, em 2|3 4 Dor insuportavel

articulagdes me doem absoluto

17.Creio que os demais estariam | Nao, em 2|3 4 E verdade

melhor sem mim absoluto

18.Sinto medo de fazer esforcos | Nao, em 2|13 4 Muito

porque tenho perda de urina absoluto

19.Desde que me levanto ja me | Nada 2|3 4 Muito

sinto cansada

20.Tenho saude tao boa quanto | Nao, em 2|3 4 Igual ou melhor

qualquer pessoa da minha idade absoluto

21.Tenho a sensacdo de que ndo | Nunca 2|3 4 A todo momento

sirvo para nada

22.Tenho relagdes sexuais tao | Muito 2|3 4 Igual ou mais

frequentes quanto antes menos

23.Sinto que o coracao bate mais | Nada 2|3 4 Muito

depressa e sem controle

24.As vezes penso que nio me | Nunca 2134 Constantemente

importaria estar morta

25.Minha satde me causa | Em 2134 Constantemente

problemas com as lides domésticas | absoluto

26.Na minha relagdo de casal, | Nunca 2|3 4 Sempre

sinto-me tratada de igual para igual

27.Sinto ardéncia na vagina, como | Nada 2|3 4 Muito

se estivesse demasiado seca

28.Me sinto vazia Nunca 2|34 Sempre

29.Sinto calores sufocantes Nunca 213 4 A todo momento

30.Na minha vida o sexo é... Nada 2134 Extremamente
importante importante

31.Notei que tenho a pele mais | Nao, como 2|3 4 Sinto, muito

seca sempre mais

Alguma palavra nao entendida?
( )Nao
( )Sim, cite:

70



