Universidade
Estadual de LondRrina

ELIS CAROLINA DE SOUZA FATEL

A INGESTAO DE SUCO DE CRANBERRY ACRESCENTA
EFEITOS BENEFICOS SOBRE A ATIVIDADE DA DOENCA E
BIOMARCADORES INFLAMATORIOS EM PACIENTES COM
ARTRITE REUMATOIDE SUPLEMENTADOS COM OLEO DE

PEIXE

Londrina
2017



ELIS CAROLINA DE SOUZA FATEL

A INGESTAO DE SUCO DE CRANBERRY ACRESCENTA
EFEITOS BENEFICOS SOBRE A ATIVIDADE DA DOENCA E
BIOMARCADORES INFLAMATORIOS EM PACIENTES COM
ARTRITE REUMATOIDE SUPLEMENTADOS COM OLEO DE

PEIXE

Tese de Doutorado apresentada ao Programa
de Pés-Graduacdo em Ciéncias da Saude, do
Centro de Ciéncias da Saude, da Universidade
Estadual de Londrina para obtengao do titulo
de Doutor

Orientador: Prof. Dr.Isaias Dichi

Londrina
2017



Fldudeﬂermﬁca;audaubmeldnradapehaﬂur atraves do Programa de Gera
Automatica do Sistema de Bibliotecas da UEL gan

FATEL. ELIS CAROLINA DE SOUZA
A INGESTAD DE SUCO DE CRAMBERRY ACRESCENTA EFEITOS BEMEFICOS
S0BRE A ATWIDADE DA D A E BIOMARCADORES INFLAMATORIOS BEM
PACIENTES COM ARTRITE RE TOIDE SUPLEMENTADOS COM OLEQ DE
|;§2[>§E .fiE_IS CAROLIMNA DE SOUZA FATEL. - Londrina, 2017.

ﬁ:emadcrlsa;asl:hd'u
ese (Doutorado em C#ncias da Salde) - Universidade Estadual de Londrina. Centro
deCmmasdaBaﬂeﬁmﬁdePn&Gmﬁnpﬂu em Ciencias da Sadde, 2017

Inchui bibliografia.

1. Arrite Reumnatoide - Tese. 2 Oleo de Peire - Tase, 3. Cranberry - Tese. |. Dichi,
Isatzs . Il Universidade Estadual de Londrina. Centro de Ciéncias da Saude. Programa de
Pés-Graduagso em Ciéncias da Sande. |11, Titulo.




ELIS CAROLINA DE SOUZA FATEL

A INGESTAO DE SUCO DE CRANBERRY ACRESCENTA EFEITOS
BENEFICOS SOBRE A ATIVIDADE DA DOENCA E
BIOMARCADORES INFLAMATORIOS EM PACIENTES COM
ARTRITE REUMATOIDE SUPLEMENTADOS COM OLEO DE PEIXE

Tese de Doutorado apresentada ao Programa
de Pés-Graduacdo em Ciéncias da Saude, do
Centro de Ciéncias da Saude, da Universidade
Estadual de Londrina para obtengao do titulo
de Doutor.

BANCA EXAMINADORA

Orientador: Prof. Dr. Isaias Dichi
Universidade Estadual de Londrina - UEL

Profa. Dra. Andréa Name Colado Simao
Universidade Estadual de Londrina - UEL

Profa. Dra. Edna Maria Vissoci Reiche
Universidade Estadual de Londrina - UEL

Profa. Dra. Lucia Helena da Silva Miglioranza
Universidade Estadual de Londrina - UEL

Prof. Dr. Marcell Alysson Batisti Lozovoy
Universidade Estadual de Londrina - UEL

Londrina, 12 de janeiro de 2017



A minha amada mae Carmelita de S. Fatel
e a minha querida Tia Anisia Honorato de
Souza (In memoriam) ...exemplos de

mulheres...



AGRADECIMENTOS

Agradego primeiramente a Deus por sempre me abengoar e por cumprir todas as
promessas...

Ao meu querido esposo Helder Calsavara Ferreira, por todo apoio, por me acompanhar nas
viagens até Londrina, por me ajudar nas coletas e pelas palavras de forga e carinho. Sem
vocé tudo teria sido muito mais dificil.

A minha querida e amada mae, que sempre esteve comigo, que nunca mediu esforcos para
subsidiar e incentivar meus estudos, pelo exemplo de mulher, profissional e professora que
é.

A minha segunda mae, Tia Di6 (Anisia H. de Souza), que auxiliou meus pais na minha

criacao, dedicando sua vida por nés. Sem vocé minha tia, eu jamais chegaria até aqui.
Saudades eternas!!!

Ao meu Pai, a minha irm& Ellen e ao meu cunhado Henrique que me apoiaram durante
estes quatro anos. Obrigada por me acolherem sempre com muito carinho e por torcerem
sempre por mim.

Ao meu querido orientador Dr. Isaias Dichi, pela paciéncia, pelos conselhos, pela valiosa
orientagcdo e pela coordenacao do projeto. Agradeco pela amizade demonstrada nestes 15
anos de convivéncia!

A minha querida Dra. Andréa Name Colado Simao, pela paciéncia, pelas orientacbes e
auxilios durante as coletas, exemplo de pesquisadora e mulher.

As minhas queridas colegas de projeto Flavia Troncon Rosa e Tatiana Mayumi Veiga Iriyoda
que me auxiliaram, durante todo projeto, com muita alegria e dedicagdo. Sem vocés este
projeto ndo seria possivel.

A todos os professores, servidores e bolsistas do Setor de Imunologia Clinica do Laboratério
de Analises Clinicas do Hospital Universitario da Universidade Estadual de Londrina, pelo
auxilio durante estes 4 anos de pesquisa, em especial ao Professor Dr. Marcell Alysson
Batisti Lozovoy e as académicas Daniela Frizon Alfieri e Tamires Flauzino. Muito obrigada
por estarem comigo nos momentos das coletas e por me auxiliarem durante todo processo
de analises laboratoriais.

A Universidade Estadual de Londrina, professores e servidores do Programa de Pds-
Graduacado em Ciéncias da Saude pela minha formacao e crescimento, durantes estes 4
anos.

Aos diretores, coordenadores académicos, coordenadores e professores do Curso de
Nutricdo da Universidade Federal da Fronteira Sul, por me incentivarem a concluir esta pds-
graduacao.



FATEL, ECS. A ingestédo de suco de cranberry acrescenta efeitos benéficos sobre a atividade
da doenca e biomarcadores inflamatérios em pacientes com artrite reumatoide suplementados
com 6leo de peixe. 2017. 122f. Tese (Doutorado em Ciéncias da Saude) — Universidade Estadual de
Londrina, Londrina, 2017.

RESUMO

Introducédo: A artrite reumatoide (AR) afeta milhdes de pessoas no mundo e é considerada uma
doenca multissistémica crbnica, cuja causa ainda ndo é completamente conhecida. De forma geral, o
tratamento da doenca deve ter como objetivo aliviar a dor, manter ou melhorar a capacidade funcional
do paciente, prevenindo, assim, as incapacidades, e melhorar a sua qualidade de vida. Nos ultimos
anos tem-se observado o papel importante das adipocinas, proteinas secretadas pelos adipécitos, na
patogénese da AR e estudos epidemiolédgicos e clinicos demonstraram a eficacia da suplementagao
de o6leo de peixe (OP) nas doengas inflamatérias. Ja o consumo de suco de cranberry tem sido
associado a uma redugado dos biomarcadores de risco de doengas cardiovasculares com efeitos
benéficos no estresse oxidativo, dislipidemia e biomarcadores inflamatérios em individuos saudaveis,
em pacientes com diabetes mellitus tipo 2 e sindrome metabdlica. Objetivos: descrever o papel das
principais adipocinas (leptina, resistina, visfatina e adiponectina) envolvidas na fisiopatologia da AR e
verificar se a ingestao de suco de cranberry poderia melhorar parametros clinicos e laboratoriais da
atividade da doenga em pacientes com AR usando suplementos de OP. Métodos: 1°) Reviséo de
literatura com busca de artigos cientificos nas principais bases de dados com as principais adipocinas
envolvidas na fisiopatologia da AR; 20) estudo de intervencao que incluiu 62 pacientes com AR. Os
pacientes foram selecionados de acordo com critérios de classificagdo do Colégio Americano de
Reumatologia/Liga Europeia contra o Reumatismo (ACR/EULAR). O primeiro grupo (n = 21) foi
orientado a manter a sua dieta habitual; o segundo grupo (n = 21) recebeu 3 g / dia de émega 3 (n-3)
e o terceiro grupo (n = 20) consumiu 3 g / dia de n-3 e 500 mL / dia de suco de cranberry de baixa
caloria. O estado de atividade da doencga foi determinado, por um médico reumatologista, utilizando o
Disease Activity Score 28 (DAS28-PCR). Os marcadores inflamatérios avaliados foram a proteina C
reativa de alta sensibilidade serica (hsPCR) e o fator reumatdide (FR) foram medidos usando o
ensaio imunoturbidimétrico. Os niveis de anti-CCP foram testados utilizando o imunoensaio de
quimiluminescéncia por microparticulas. Niveis de interleucina 6 (IL-6) foram medidos por ensaio de
imunoabsorgédo enzimatica (ELISA). Os niveis plasmaticos de adiponectina e leptina foram medidos
utilizando uma enzima ligada por ensaio imunoenzimatico (ELISA). Velocidade de
Hemossedimentagdo (VHS) foi obtida por método cinético-fotométrica automatizado. Os dados
categoricos foram analisados com o teste do qui-quadrado. Para verificar as alteragbes da linha de
base (mudancgas intra-grupo) foi utilizado o teste de Wilcoxon. O teste de Kruskal-Wallis, com teste
post hoc Dunn foi realizado para comparar os valores de base e diferengas entre os grupos de
tratamento (mudancas inter-grupo). Os resultados foram considerados signicativos quando p <0.05.
Resultados: O grupo que consumiu 6leo de peixe e cranberry apresentou uma diminuigdo nos
valores de VHS (p = 0,033) e PCR (p = 0,002). Além disso, esse grupo apresentou uma redugdo em
varios outros parametros relacionados a atividade da doenga, como os niveis de DAS28-PCR (p =
0,001), adiponectina (0,021) e IL-6 (p = 0,045). Entretanto, o grupo que consumiu 6leo de peixe
também apresentou uma diminui¢do no escore de atividade da doenga DAS28PCR (p = 0,045) e de
adiponectina (p = 0,024), mas nao na VHS, PCR e IL-6. O grupo controle mostrou uma redugao nos
niveis de adiponectina (p = 0,017). Conclusdes: 1%) As implicagbes das alteragdes das adipocinas na
fisiopatologia e progressédo da AR ainda ndo sao totalmente esclarecidas, porém, paradoxalmente, a
adiponectina parece ter uma agao deletéria sobre as articulagdes de pacientes com AR. 2°) O estudo
experimental confirmou o efeito benéfico do consumo de 6leo de peixe sobre a atividade da doenca
em pacientes com AR. Além disso, a hipétese original subjacente a este estudo, de que o suco de
cranberry iria adicionar efeitos benéficos para o dleo de peixe foi confirmada tanto na diminuigdo da
atividade da doencga como na reducao dos biomarcadores inflamatérios.

Palavras-chave: Artrite reumatoide, adipocinas, acidos graxos n-3 de dleo de peixe, cranberry,
poilifendis, DAS 28
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ABSTRACT

Introduction: Rheumatoid arthritis (RA) affects millions of people worldwide and is considered a
chronic multisystemic disease whose causes are not completely known. In general, the main
objective of rheumatoid arthritis treatment is to improve the quality of life of patients by relieving
pain, maintaining or improving functional capacity and thus preventing disability. In recent years
the role of adipocytokines, the proteins secreted by the adipocytes, has been reported as an
important pathophysiological mechaniism in patients with RA, whereas the epidemiological and
clinical studies on the beneficial effects of fish oil in RA patients have been known for many
years. On the other hand, cranberry juice consumption has been associated with a reduction in
disease biomarkers of cardiovascular diseases, such as oxidative stress, dyslipidemia and
inflammatory status in healthy individuals, type 2 diabetes mellitus and metabolic syndrome.
Objectives: To describe the role of key adipokines (leptin, resistin, visfatin and adiponectin) in
the pathophysiology of RA and to verify whether cranberry juice intake could improve clinical and
laboratory parameters of disease activity in patients with RA using fish oil supplements.
Methods: 1°) Literature review with the search for scientific articles in the main data bases in
relation to the pathophysiological mechanisms of adipocytokines in patients with RA; 2°)
Intervention study which included 62 patients with RA. Patients were selected according to the
2010 American College of Rheumatology/European League Against Rheumatism (ACR/EULAR)
classification. The first group ( n=21) was only to maintain their usual diet; the second group (
n=21) received 3 g/d of fish oil n-3 fatty acids and the third group (n=20) consumed 3 g/d of fish
oil n-3 fatty acids and 500 mL/d of low calorie cranberry juice. Disease activity status was
determined using the DAS28-C-reactive protein (CRP). After fasting for 12h, the patients
underwent the following laboratory blood analysis: Serum high sensitivity CRP (hsCRP) and
rheumatoid factor (RF) were measured using immunoturbidimetric assay. Anti — citrullinated
cyclic peptide antibodies (anti-CCP) levels were assayed using the chemiluminescence
microparticle immunoassay. IL-6 levels were measured by a sandwich enzyme-linked
immunosorbent assay (ELISA). Plasma levels of adiponectin and leptin were measured using a
sandwich enzyme-linked immunosorbent assay (ELISA). Erythrocyte sedimentation rate (ESR)
was obtained by automated kinetic-photometric method. Categorical data were analyzed with chi-
square test. The Wilcoxon matched pairs test was performed to verify changes from baseline
(intra-group changes). The Kruskal-Wallis with post hoc Dunn’s test was performed to compare
baseline values and differences across treatment groups (inter-group changes). The results were
considered significant when p <0.05. Results: The group which consumed fish oil and cranberry
showed a decrease in ESR (p=0.033) and CRP (p= 0.002) values. In addition, this group had a
reduction in several other parameters related to disease activity, such as DAS28CRP (p=0.001),
adiponectin (0.021), and IL-6 levels (p=0.045). In the meantime the group which only consumed
fish oil also showed a decrease in DAS28 (p=0.045) and adiponectin levels (p=0.024), but not in
ESR, CRP and IL-6. At last, the control group showed a reduction in adiponectin levels (p=0.017).
Conclusion 1%) The implications of adipocytokines changes in RA pathophysiology are not
completely clear yet, but paradoxically adiponectin seems to have a deleterious action in the
joints of RA patients.

2%) The present study confirmed previous reports on disease activity of fish oil in patients with RA.
In addition, the original hypothesis which underlies this study, that cranberry juice would add
beneficial effects to fish oil was confirmed both in the robust findings of decreasing disease
activity and also by inflammatory biomarkers results.

Key Word: Rheumatoid arthritis, adipokines, fish oil n-3 fatty acids, cranberry,
polyphenols, DAS 28.
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1 INTRODUCAO

1.1 Artrite Reumatoide

A artrite reumatoide (AR) é uma doenga inflamatoria cronica caracterizada por
hiperplasia sinovial, destruicdo progressiva das articulacbes (NEUMANN et al., 2010;
MCINNES; SCHETT, 2011; KUMAR et al., 2016) e producdo de autoanticorpos fator
reumatoide (FR) e anticorpo antipeptideo citrulinado ciclico (Anti-CCP) (SCHELLEKENS et
al.,2000). E considerada uma doenca multissistémica crénica, cuja causa ainda ndo esta
totalmente esclarecida. No entanto as evidéncias apontam para uma interacdo de fatores
genéticos, imunoldgicos e ambientais (LIPSKY, 1998; IWASAKI; YAMAMOTO, 2016)

A AR afeta miln6es de pessoas no mundo e apresenta prevaléncia de 0,5 a 1,0%
(LAWRENCE et al., 1998; MYASOEDOVA et al., 2010). A prevaléncia encontrada no Brasil
mostrou-se semelhante em amostras populacionais (MARQUES NETO et al., 1993; MOTA et
al., 2011). Além disso, 86,0% dos pacientes atendidos com AR em ambulatorios de servigcos
universitarios, em Sao Paulo, eram mulheres entre a quarta e quinta década (LOUZADA-
JUNIOR et al., 2007).

O diagnéstico da AR é realizado considerando-se dados clinicos e exames
complementares. As manifestacdes mais frequentes da AR sdo envolvimento articular,
gueixas de dor, inchagco e limitagdo dos movimentos das articulagbes acometidas;
acometimento poliarticular (mais de 4 articulagdes); acometimento dos punhos e articulacdes
metacarpofalangeanas e interfalangeanas proximais; artrite simétrica e aditiva e rigidez
matinal caracterizada por enrijecimento e sensac¢éo de inchaco percebida, em especial, pela
manhd, com duragdo de mais de 1 hora (WOOLF, 2003; MOTA et al., 2011). Além disso, em
pacientes mais graves, observam-se sintomas gerais como febre, astenia, fadiga, mialgia,
perda ponderal e manifestacdes extra articulares, que incluem quadros cutaneos, oculares,
pleuropulmonares, cardiacos, hematologicos, neurolégicos e osteometabdlicos. Estes
pacientes podem apresentar sorologia positiva para FR ou anti-CCP e nddulos reumatoides
(TURESSON et al., 2007; GOELDNER et al., 2011).

Inicialmente, a classificacdo da AR era baseada nos critérios introduzidos pelo
Colégio Americano de Reumatologia (ACR), em 1987, que nao apresentavam boa
performance na AR inicial. Por isso, tornou-se necessario o estabelecimento de novos critérios
de classificagdo para a AR, com enfoque na fase precoce da doengca. Os novos critérios
classificatorios para AR 2010 estabelecidos em conjunto pelo ACR e pela Liga Europeia
contra o Reumatismo (EULAR) (ACR/EULAR) (MOTA et al., 2011), estdo apresentados na
figura 1.
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Figura 1 - Critérios classificatorios para AR 2010 ACR/EULAR

Populacio-alvo (quem deve ser testado?)

Faciente com pelo menos uma articulagio com sinovite clinica definida

{edema).*
Sinovite que ndo seja mais bem explicada l1:u:|r outra doenca.
*0s diagndsticos diferenciais em incluir condigies tais como lapus

efitematoso sistémico, artrite psoridtica e gota. Se houver dividas quanto aos
diagnésticos diferenciais relevantes, um reumatologista deve ser consultado.

Acometimento articular (0-5)

1 grande articulagio

2-10 grandes articulagbes

1-3 pequenas articulages (grandes nio contadas)
4-10 pequenas articulagdes (grandes ndo contadas)
= 10 anticulagdes (pelo menos uma pequena)

Sorologia (0-3)
FR negativo E ACPA negativo LI}

FR positivo OU ACPA positivo em baixos titulos 2
FR positivo OU ACPA positivo em altos titulos 3

T I RS

Duracio dos sintomas (0-1)

< b semanas 0
= b semanas 1
AProvas de atividade inflamataria (0-1)
PCR normal EWVHS normal 1]
PCR anormal OU YHS anormal 1

Pontuacio maior ou igual & & & necessana par classificag o definitiva de um pacienta como AR.
0 dominio acometimento articular refere-ss a qualquer ariculagdo dolorosa ou inchada
{enciindo interfalangeanas distais do pé ou méo, primeira metatarsoialangeana e primeira
carpomatacarpena). Evidénda adicional obtida por exames de imagam poda ser utilizada para
confirmagao dos achadcs dinicos. Consideram-se, para fins de classificagso, como paquenas
articulagies as metscarpoialangeanas, inferfalangeanas prowimais, metatareofalangaanas
(segunda & guintal, primeira interfalangeana e punhos, & como grandes articulagdes
ombros, cofovelas, guadnl] joelhos, tormosslos. Articulspdes adicianais (Tampovemanaibuisr
estamaciaviculsy, scromvockavicular, entre outras) podem ser contadas, na aaliagio de “mais da
10 articulagbes®, deste que uma peguena ariculagdo (a0 menos) esteja acometida.

Mo dominio sorobogia, considera-se o resultado de fator reumainide ou de anticorpos anti-
peptidens/proteinas citrulinadas negativa s& o valor encontracio for igual ou menor ao limite suparion
da mormialidacie para o respectivo laboratinio; positivg beio s8 0 resuliado enconirado for maior qua
o limite superior da normalidade, mas menar ou igual a 3 vezes o imite superior da normalidads;
& posithve alto quando o valor encontrado for supsrior a8 3 vezas o lmite superior da normakidada.
{0 dominio duragdo dos sintomas s redare a0 relate do proprio paciente guanto & duragao
maxima dos =inai 8 sinbomas de gualquer articulagao que esieja clinicamente envokida no
momentn da avaliagan.

Ja as provas de atividade inflamatiria {velocidade de hemosedimemntagao & proteina C reativa)
530 consideracas normais ou anormais e acorda com o vakr de referéncia do Eboratdrio utilizada.

Fonte: Mota et al. (2011).
Apb6s o diagnoéstico, Mota et al. (2011), reforcam que é de extrema importancia
caracterizar os parametros que serao Uteis para acompanhar a atividade da doenca, tais como

escalas visuais da dor pelo paciente, da atividade de doenca pelo paciente e pelo médico,
namero de articulacdes dolorosas e edemaciadas, instrumentos de avaliacdo da capacidade
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funcional, como o Health Assessment Questionnaire (HAQ), provas inflamatorias (velocidade

de hemossedimentacdo (VHS) e/ou Proteina C Reativa (PCR)), fadiga, duracéo da rigidez

matinal, radiografia de méos, punhos e pés e indices de qualidade de vida (SCOTT et al.,
1991; VAN DER HEIJDE et al., 1992; GOLDSMITH et al., 1993; FELSON et al., 1993; BOERS

et al., 1994).

Com esses parametros foi possivel criar e validar alguns indices para avaliar a

atividade da doenca (figuras 2 e 3). Os principais indices séo: o indice de atividade de doenca

- DAS28 (Disease Activity Score 28); o indice simplificado de atividade de doenca - SDAI

(Simplified Disease Activity Index) e o indice clinico de atividade de doenca - CDAI (Clinical
Disease Activity Index) (VAN DER HEIJDE et al., 1993; VAN GESTEL; HAAGSMA; VAN RIEL,
1998; SMOLEN et al., 2003; SIEGEL; ZHEN, 2005; ALETAHA et al., 2005; ALETAHA et al.,

2009).

Figura 2 - Célculo para valor dos indices de atividade da doenca.

CDAl

DAS2E (com 4 varidveis)

Elementos sDal

Contagem de articulagdes edemaciadas (0-28) Soma simples
Contagem de articulagies dolorosas i0-28) Soma simples
Reagentes de fase aguda PCR (0,1 - 10 mg/dL)

Avaliagio global satde (Paciente)

Mvaliagio de atividade de doenca (Paciente) 0-10 cmj)
AMvaliagio de atividade de doenca {Avaliador) 10-10 cmi)
indice total (Variacio do indice) Soma simples (0, 1-86)

(0-28) Soma 5.imp-|es

[0-28) Soma simples

(0-10 cmj)
(0-10 cmj)

Soma simples (0-76)

Raiz quadrada da soma simples

Raiz quadrada da soma simples

VHS 2-100 mm ou PCR 0, 1-10 mgfdL
transiormagio logaritmica

0100 mam

Requer inserir o ndmeno na
calculadora (0,49-9,07)

S0l: Indice simplificade de atividads de doengz; CDAL indice dlinico de atiidade de dosnga; DAS28: indice de atividads de doenga (28 articulagbes); PCR: proting C reativa; WHS: velocidade da
hamossadimantagio. Assuminde Lma variagio antre 2 @ 100 mm'h para a VHS @ entra 0,1 & 10 mgidl. para 2 PCRL

Fonte: Mota et al. (2011).

Figura 3 - Pontes de corte par avaliar a atividade da doenca.

indice Estado da atividade de doenca  Pontos de corte

SO Remissam =5
Baixa =>5e=20
Moderada =20e =40
Alta = 40

DAl Remissam =28
Baixa = 1
Moderada >10e=<2?
Alta =22

DAS2E Remissao =26
Baixa =»26e=32
Moderada =32e=5,1
Alta > 5,1

SOl Indice simplficado de atividads de doenga; COAL: indics clinico de atividads de doenga; DAS2 S
indice de atividade de doenga (28 articulagies); modificada a partir de Aletaha et al™

Fonte: Mota el al. (2011)
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1.2 Inflamacéao e Artrite Reumatoide

As citocinas desempenham um papel importante no processo de inflamacéo,
destruicdo articular, e nas comorbidades associadas em pacientes com AR. Os pacientes com
AR possuem células B e T ativadas na membrana sinovial (figura 4), organizadas em
estruturas de centro germinativo semelhante, células plasmaticas, mastécitos e macréfagos
ativados, particularmente todos recrutados por meio de um processo de neovascularizacdo
intensa com linfangiogenese associada. As células do tecido hospedeiro (fibroblastos
sinoviais, condrdcitos e osteoclastos), sdo envolvidas para manter a perpetuacdo da
inflamacdo e destruicdo do o0sso. Isso tudo é conduzido por uma rede de citocinas.
(BRENNAN; MCINNES, 2008).

Figura 4 - Processo inflamatorio e destruigéo articular na AR.

DESEQUILIBRIO NA REDE DE CITOCINAS PRO-

INFLAMATORIAS.
i nflamacio
f \ L;M CSF sinovial
[ [‘vl'— —
APC | | 4
(Célula. Aplesentaddla de | v
antigeno \\
' | Proteinas da matriz extracelular
.-’ Elahomgao i
¥
Linfdcito @
L ». Destruicdo
ATIVACAD - articular

Nec-funnagﬁ{: Vasgular

Linfocito I-":,_
Membrana Sinovia ;o;\
Pacientes AR vt
\J 4
Anti-CCP FR
5
B nflamacao
sistemica
N b Y 0

APC, célula apresentadora de antigeno; T, linfocito T; B, linfocito B; FR, fator reumatoide;
TNF, fator de necrose tumoral alfa; GM-CSF, fator estimulador de colénia de granulécito-
macrofago; IL-1, interleucina-1; IL-6, interleucina-6; IL-17, interleucina-17; anti-
CCP, anticorpos antipeptideos/proteinas ciclicos.

Fonte: Adaptado, 2016 (http://www.medicinanet.com.br.) Adaptado de Fochesatto Filho et al.,
2013.

As doencas inflamatérias e autoimunes, tais como AR, podem ser causadas por um
desequilibrio na rede de citocinas. As citocinas pro-inflamatorias, tais como o fator de necrose

tumoral (TNF-a), interleucina (IL) -1, IL-6 e IL-17 induzem a inflamac&o das articulacdes e a
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destruicdo de osso e cartilagem através da ativacdo de macroéfagos, fibroblastos como
sinoviécitos, células T helper (Th) e osteoclastos (KANEKO et al., 2016).

Esta inflamacdo persistente pode provocar outras manifestagcbes, com
comprometimento sistémico, envolvendo quase todos os sistemas e 6rgdos, com graves
complicacdes e morbidades. As principais complicagbes sdo anemia, aterosclerose, doenca
vascular e osteoporose e as principais comorbidades sao: sindrome de Sjogren, fibrose
pulmonar intersticial difusa, vasculite necrosante de pequenas artérias, que podem agravar a
disfuncdo social e gerar morte prematura (BRANIMIR ANIC; MIROSLAV MAYER, 2014;
NURMOHAMED; HESLINGA,; KITAS, 2015). Esta inflamacdo pode desenvolver uma leséo
articular irreversivel, gerar deficiéncia fisica, além da reducdo da expectativa de vida
(SEMERANO et al., 2016).

Além disso, estudo revela altos indices de sindrome metabdlica (SM) diagnosticada
nestes pacientes, como realizado em um hospital universitario do Nordeste Brasileiro com
prevaléncias de SM acima de 50,0% nos pacientes avaliados (OLIVEIRA et al., 2016).

Estudos sugerem que o estado pré-inflamatério na AR pode contribuir para o
desenvolvimento da SM (BORGES et al., 2007; CHUNG et al., 2008).

A SM é um conjunto de disturbios cardiometabdlicos que resultam do aumento da
obesidade. Os principais elementos da SM sao a resisténcia a insulina, obesidade central,
dislipidemia e hipertensdo, aumentando, assim, o risco de doencas cardiovasculares.
Pacientes com doencas reumaticas, tais como AR, possuem maior prevaléncia de risco de
doencas cardiovasculares (PICERNO et al., 2015; SKEOCH; BRUCE, 2015; NAKAJIMA,
2016). Este risco ainda € maior quando a obesidade se faz presente nestes pacientes.

Um estudo relatou que a prevaléncia de obesidade foi associada com o aumento da
incidéncia e gravidade de AR (SCRIVO et al.,, 2013) e que a crescente prevaléncia de
obesidade podia ser responsavel por grande parte do aumento da incidéncia de AR
(CROWSON et al., 2013). Confirmando esta ultima hipétese, pesquisadores demonstraram
em uma meta-analise que um aumento no indice de massa corporal (IMC) contribuia para um
maior risco de desenvolvimento de AR (QIN et al.,, 2015). Recentemente, um estudo
demostrou que os pacientes com AR com diagnostico de obesidade tinham parametros de
maior atividade da doenca (ELLABBAN et al., 2016).

Nos ultimos anos, estudos demonstram que pode haver uma ligagéo entre alteracdo
de secrecdo de adipocinas pro-inflamatérias presentes na obesidade e na SM com as
doencas cardiovasculares e doencas reumaticas (ABELLA et al., 2014) e que durante o curso
da AR, as manifestagdes clinicas que constituem a SM devem ser monitoradas (KEREKES et
al., 2014).
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1.2.1 Adipocinas e Artrite Reumatoide

O tecido adiposo é um componente estrutural de muitos 6rgdos, como, por exemplo,
as articulacdes, trato intestinal e pele (NEUMANN et al., 2011). E um tipo de tecido com
multiplas funcdes (TRAYHURN; WOOD, 2004; NEUMANN et al., 2011). Como o
armazenamento de lipideos, fungbes endocrinas e secretoras, além da termogénese e
protecdo das visceras contra choques mecanicos. Ressalta-se neste contexto seu papel como
orgdo enddocrino, por sintetizar e secretar as adipocinas, proteinas secretadas pelos
adipdcitos, e desempenhando importantes fungdes na fisiopatologia da resisténcia a insulina,
processo inflamatorio e aterogénese (TRAYHURN; WOOD, 2004). Estas fungdes possibilitam
uma grande interacdo deste tecido com outros érgaos e células adiposas (WAJCHENBERG,
2000).

As adipocinas desempenham fung¢fes imunoldgicas, cardiovasculares, metabolicas
e endocrinas. As adipocinas envolvidas nas fungfes imunoldgicas séo a IL-6, TNF-a e fatores
do complemento B e C3 e D (adipsina). Estas sdo capazes de modular a inflamacéo ativa e 0
sistema imune inato (NEUMANN et al., 2011). Em relagdo ao desempenho cardiovascular,
podem-se citar as moléculas do eixo renina/angiotensina e o inibidor de ativacdo do
plasminogénio (PAI-1). J& entre as moléculas com fun¢des metabdlicas destacam-se as
relacionadas a homeostasia energética, como os acidos graxos livres, tais como adiponectina
(AdipoQ), resitina, visfatina e Agouti-related peptide (AgRP). Em relagcdo as funcdes
endbcrinas, 0s autores destacam o importante papel da leptina na regulacdo do
armazenamento de energia (COSTA; DUARTE, 2006).

Ha fortes evidéncias de que as adipocinas possuem fun¢des exdgenas relacionada
a patogénese da obesidade, da SM e das doencas imunoinflamatérias (FANTUZZI, 2005;
HUTCHESON, 2015).

As adipocinas pré-inflamatérias descritas na literatura séo: leptina, resistina, visfatina,
IL-6, TNF-a, adipsina e angiotensinogénio (AGT). Ja as adipocinas anti-inflamatorias sao:
AdipoQ, IL-10 e a Secreted Frizzled-Related Protein 5 ou SFRP5 (SIPPEL et al., 2014).

Ressalta-se que as principais adipocinas relacionadas a estudos com AR sdo a
leptina, AdipoQ, visfatina e resistina (BARBOSA; REGO; ANTONIO, 2012), além da adipocina
denominada Chemerin (FATIMA et al.,, 2014), Lipocalin2, amiléide no soro A3, vaspin,
omentina e adipsina (DEL PRETE; SALVI; SOZZANI, 2014).

Apesar dos estudos, nos ultimos anos demonstrarem as implicagfes das adipocinas
na fisiopatologia de doencas autoimunes, incluindo AR, ainda ndo é claro seu papel na
patogénese da progressao da doenca (DEL PRETE; SALVI; SOZZANI, 2014)

Neste contexto, as adipocinas leptina e AdipoQ merecem destaque, visto 0sS



21

inUmeros estudos realizados demonstrando suas acfes na patogénese da AR. Estudos com
a leptina vém demonstrando o importante papel desta adipocina na patogénese da AR
(TOUSSIROT et al., 2015; SCOTECE et al.,, 2014; SKALSKA; KONTNY, 2016). Foi
descoberta em 1994 (ZHANG et al.,, 1994) e é produzida no tecido adiposo branco
(GUIMARAES et al., 2007). Considerada uma adipocina pro-inflamatéria, a leptina estimula a
producdo de citocinas pré-inflamatorias, tais como TNF-a, IL-6 e espécies reativas de
oxigénio, induz a producdo de quimiocinas CC por macréfagos e altera o equilibrio Th1/Th2
(DEL PRETE; SALVI; SOZZANI, 2014). Apesar de ser considerada uma adipocina proé-
inflamato6ria por induzir a produgdo de citocinas pro-inflamatérias, mais estudos sao
necessarios para elucidar seu real efeito na patogénese da AR.

A AdipoQ é uma proteina de 244 aminoéacidos produzida e secretada, principalmente,
pelos adipécitos (SCHERER et al., 1995; GARAULET et al., 2007). Apesar de ser considerada
uma adipocina anti-inflamatéria na patogénese da obesidade, diabetes melittus tipo 2,
aterosclerose e SM, (ROBINSON; PRINS; VENKATESH, 2011; OHASHI; OUCHI,
MATSUZAWA, 2012; FANTUZZI, 2013; ABELLA et al., 2014), estudos tém demonstrado que
na patogénese da AR, esta adipocina desempenha um papel pro-inflamatério (GILES et al.,
2009; BROCHU-GAUDREAU et al., 2010; FERRACCIOLI; GREMESE, 2011; GILES; VAN
DER HEIJDE; BATHON, 2011; SCOTECE et al., 2012; CHEN et al., 2013).

1.3 Tratamento da AR

O tratamento do paciente com AR deve ter como objetivo aliviar a dor, manter ou
melhorar a capacidade funcional do paciente, prevenindo, assim, as incapacidades e melhorar
a qualidade de vida dos mesmos (CALABRO et al., 2016). O tratamento pode ser dividido em
medicamentoso e ndo medicamentoso. Os medicamentos utilizados para o tratamento da AR
sdo anti-inflamat6rios ndo hormonais; corticosteroides e drogas antirreumaticas modificadoras
da doenca, além da terapia biolégica (AMERICAN COLLEGE OF RHEUMATOLOGY
SUBCOMMITTEE ON RHEUMATOID ARTHRITIS GUIDELINES, 2002). Ja o tratamento ndo
medicamentoso inclui repouso, apoio psicoldgico, educacao do paciente e de sua familia,
utilizacdo de terapia ocupacional e abordagens cirargicas (MOTA et al., 2011) e terapias
alternativas complementares, como ioga, acupuntura, massagem terapéutica e tai chi
(KUMAR et al., 2016).

Apesar dos Varios tratamentos existentes, muitos pacientes ndo apresentam boa
resposta terapéutica. Por isso, novas terapias sédo urgentemente necessérias (SMOLEN et al.,
2016). Neste contexto, terapias nado invasivas como as intervencdes nutricionais pela

suplementacéo alimentar, podem ser consideradas como uma boa estratégia coadjuvante na
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AR.

1.3.1 Intervencdo nutricional e Artrite Reumatoide

1.3.1.1 Oleo de peixe

Os &cidos graxos essenciais (ndo sintetizados pelos humanos) foram descobertos
em 1929 (O. BURR, 1981; KINSELLA, 1991) por George Burr e Mildred Brurr pelo do achado
de uma nova deficiéncia nutricional. O casal descreveu em seu estudo com ratos que quando
as gorduras foram eliminadas da dieta por varios meses, mas a quantidade de alimento ndo
foi alterada, os ratos desenvolveram pele escamosa e caudas inflamadas. As patas traseiras
avermelhavam e as vezes edemaciavam. Os animais perderam pele ao redor da face e
garganta com o aparecimento de feridas. Com a continuacéo da dieta sem gordura, os animais
comecaram a perder peso e, dentro de trés ou quatro meses morreram. Quando foram
autopsiados, os autores observaram que os rins dos animais e o trato urinario apresentavam
sinais significativos de danos. Os pesquisadores demostraram que as vitaminas adicionadas
ndo ajudaram os animais a se recuperar da sindrome, mas que a adicao de apenas trés gotas
de banha foi suficiente para ajudar o animal a se recuperar. Demostraram também que o acido
linoleico n-6 era um &cido graxo poli-insaturado essencial (Polyunsaturated Fatty Acids
(PUFAS)) e que era necessario apenas em pequenas quantidades para manutengédo da
salude. Esta pesquisa os levou a identificar o acido linoleico como nutriente essencial (O.
BURR, 1981; SMITH e MUKHOPADHYAY, 2012).

Durante muitos anos o0s pesquisadores da area acreditaram que o &cido linoleico era
0 Unico &cido graxo essencial. Em meados da década de 1990, a Organiza¢cdo Mundial de
Saude determinou que a férmula infantil deveria conter uma distribuicdo de acidos graxos
mais parecida com o leite humano, que, além de acidos graxos n-6, continha outros PUFAS
de cadeia longa tais como o 6mega-3 (n-3) (SMITH e MUKHOPADHYAY, 2012).

Os acidos graxos n-3 e n-6 consistem de PUFAS contendo de 18 a 22 carbonos
(SUAREZ-MAHECHA et al., 2002). Os principais acidos graxos n-3 sdo: o 4cido alfa linolénico
(ALA) 18:3, o acido eicosapentaenoico (EPA) 20:5 e o acido docosahexaenoico (DHA) 22:6,
enquanto os principais n-6 sdo o acido linoleico (LA) 18:2 e o acido araquiddnico (AA) 20:4
(KINSELLA; LOKESH; STONE, 1990; MAYSER et al., 1998; SUAREZ-MAHECHA et al.,
2002).

Entre as fontes de &cidos graxos essenciais, 0 6leo de peixe merece destaque, pois
possui quantidades significativas de EPA e DHA, sendo esses acidos graxos 0s principais na

protecdo da saude (HARRIS, 1999). Estudo clinico demonstrou a eficacia da suplementacéo
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de 6leo de peixe nas doencas inflamatérias (BARBOSA et al., 2003), e em particular na AR
(BERBERT et al., 2005; JAMES; PROUDMAN; CLELAND, 2010; MILES; CALDER, 2012;
PARK et al., 2013; RAJAEI et al., 2016). O principal mecanismo de agdo dos PUFAS n-3 € a
inibicdo dos metabdlicos do AA, em especial o leucotrieno (LT) B4 produzido por meio da via
lipoxigenase (figura 5). Salienta-se que a suplementacdo com 0leo de peixe inibe tanto a
producdo de leucotrieno LTB4 quanto a de citocinas pré-inflamatérias, como IL-1 e TNF-a
(JAMES; GIBSON; CLELAND, 2000; KOLAHI et al., 2010). Além disso, n-3 reduz a produgéo
de outros eicosanoides como a prostaglandina (PG) E2 e enzimas de degradacdo da
cartilagem (CLELAND et al., 2006), diminuindo, assim a inflamacdo (RONTOYANNI et al.,
2012).

Figura 5 - Sintese e ac¢Bes de mediadores lipidicos produzidos a partir de acido
araquidoénico, EPA e DHA.

Arachidonic acid - = EPA DHA
__.r' M, K,.- "
,.-". - "'-L_ \‘\
cox _.-"f "'-._‘5-LPI cox .-""; E-LDK"\{:D\I & LOx COX & LOX
;_- '-.1: #_./ -\\
¥ k] & . v
2-zeries PG d-zeries LTe J-series PG S-meries LTe E-series resglvine D-series resalvine
= s — = = - & probectine
High pro-infammatory Low pro-inflammatory Anti-inflammatory
potential potential & inflammation reselving

COX, cyclooxygenase; LOX, lipoxygenase; LT, leukotriene; PG, prostaglandin.
Fonte: Calder, (2011)

O n-3 é capaz de inibir parcialmente certo nimero de eventos que envolvem a
inflamacao, incluindo a quimiotaxia de leucdcitos, a expressdo de moléculas de adesdo
molecular e interacdes adesivas de leucdcitos-endotélio; além disso, o n-3 pode inibir o fator
de transcricao nuclear pro-inflamatério NFKB em varios tecidos, mediado pelo receptor-y
ativado pelo Peroxisome Proliferator-Activated Receptor Gamma (PPARy) e muitas outras
proteinas sinalizadoras (figura 6) (CALDER, 2015).
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Figura 6 - Representacdo da inter-relacdo entre as principais acdes anti-inflamatérias de
acidos graxos n-3.
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ARA, arachidonic acid; COX, cyclooxygenase; DHA, docosahexaenoic acid; EPA,
eicosapentaenoic acid; GPR, G-protein coupled receptor; iNOS, inducible nitric oxide
synthase; MMP, matrix metalloproteinase; NF k B, nuclear factor k B, PPAR, peroxisome
proliferator activated receptor. Dotted lines indicate inhibition.

Fonte: Calder ,2015

Apesar dos mecanismos pelos quais 0s n-3 exercem 0s seus efeitos benéficos ainda
ndo serem totalmente conhecidos (NORLING; PERRETTI, 2013), os beneficios mais
evidentes da utilizacdo de PUFAS n-3 de 6leo de peixe sdo a reducdo da dor articular e do
edema, a diminuicdo da duracgdo da rigidez matinal e a melhora da avaliacdo global da dor e
da atividade da doenca (BERBERT et al., 2005; MILES; CALDER, 2012), e possivel reducéo
no consumo de analgésicos (RAJAEI et al., 2016). Por isso, o 6leo de peixe pode representar
um valioso apoio ao tratamento farmacoldgico tradicional da AR (CLELAND et al., 2006;
SALES; OLIVIERO; SPINELLA, 2008a; SALES; OLIVIERO; SPINELLA, 2008b; JAMES;
PROUDMAN; CLELAND, 2010). Outra a¢éo do 6leo de peixe esta relacionada a redugéo do
risco cardiovascular. Esse risco cumpre ressaltar, tem aumentado em pacientes com AR
(PROUDMAN; CLELAND; JAMES, 2008).
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1.3.1.2 Cranberry

Cranberry (Vaccinium macrocarpon) é uma planta ericacea cultivada na América do
Norte desde o inicio do século 19, sendo originaria do norte dos Estados Unidos e Canada
(MARCHAND et al., 2013). O cranberry foi utilizado, inicialmente, por indios, para tratar
infeccbes do trato urinario (GUAY, 2009; MARCHAND et al., 2013). Os nativos norte-
americanos utilizavam este fruto para tratar feridas, indigestéo, higiene oral e dentéria, além
de pedras nos rins e outros problemas urinarios (DUTHIE et al., 2005; DESSI; ATZEI; FANOS,
2011). Os principais componentes do cranberry séo os flavonoides, catequinas, triterpendides,
acidos organicos, vitaminas (A e C), carboidratos, sais minerais e taninos tais como as
proantocianidinas (DESSI; ATZEI; FANOS, 2011). Pode ser consumido como frutas secas,
molhos ou suco (MARCHAND et al., 2013).

Em estudo realizado em 2001, que avaliou o teor de fendis totais em 20 frutas mais
consumidas na dieta americana, observou-se que o cranberry apresentou maior teor de fendis
totais, ficando muito a frente da uva vermelha (VINSON et al., 2001).

Estudos, como realizado por Dessi et al. (2011), vém demonstrando a a¢éo benéfica
da ingestdo do suco de cranberry na prevencdo de infeccdes do trato urinario. Apesar dos
beneficios na profilaxia de infec¢des urinarias recorrentes serem evidentes, os pesquisadores
alertam que ainda néo é clara qual a dosagem correta a utilizar (PINA et al., 2011). Em estudo
recente, pesquisadores demonstraram que o consumo de suco de cranberry reduziu o nimero
de episddios clinicos de infeccdo do trato urinario em mulheres com uma historia recente da
doenca (MAKI et al., 2016). Em outro estudo, observaram que, entre as mulheres submetidas
a cirurgia ginecologica eletivas e benignas, com cateterismo urinério, o uso de cpsulas de
extrato de cranberry durante o periodo pds-operatorio reduziu em 50% a taxa de infecgcéo do
trato urinario (FOXMAN et al., 2015).

Siméao et al. (2013) realizaram uma pesquisa com objetivo de avaliar o efeito da
ingestéo do suco de cranberry de baixa caloria em biomarcadores metabdlicos e inflamatorios
em pacientes com SM. Observaram que apds o consumo de 700 mL de suco, por 60 dias,
houve aumento significativo dos niveis de AdipoQ e de acido félico, diminuicdo da
homocisteina e reducéo dos niveis de lipoperoxidacdo e oxidacao de proteinas, porém nao
foram observadas alteracdes significativas nas citocinas pré-inflamatoérias TNF-q, IL-1 e IL-6,
concluindo que o consumo de suco de cranberry auxiliou na melhora de varios fatores de risco
cardiovasculares (SIMAO et al., 2013).

A ingestéo de suco de cranberry pode ocasionar a melhora de varios fatores de risco
de doencas cardiovasculares, em adultos, incluindo triglicerideos circulantes, PCR, glicose,

resisténcia a insulina e pressao arterial diastdlica (NOVOTNY et al., 2015). A ingestéo de
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polifendis oriundos do cranberry pode desempenhar um papel importante na promocao de
marcadores anti-inflamatoérios entre os consumidores de suco de cranberry, pois uma
pesquisa realizada recentemente demostrou que os consumidores deste coquetel tinham
niveis significativamente mais baixos de PCR (DUFFEY; SUTHERLAND, 2015). J& em
relacdo a funcdo vascular, Rodriguez-Mateos e colaboradores, concluiram que pela alta
presenca de compostos bioativos, em especial os polifendis, o suco de cranberry pode
melhorar a funcéo vascular em homens saudaveis (RODRIGUEZ-MATEOS et al., 2016).

Outra pesquisa realizada recentemente demonstrou que 0s componentes presentes
no cranberry podem ser Uteis, como agente terapéutico modulador, para prevenir ou tratar
artropatias inflamatérias da articulagdo temporomandibular. Os pesquisadores observaram
gue estes componentes inibiram a IL-13 e a produgéo de fator de crescimento endotelial
vascular em todas as linhas celulares (TIPTON; CHRISTIAN; BLUMER, 2016).
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JUSTIFICATIVA

Assim, considerando:

1°) A alta prevaléncia da AR, suas sequelas articulares e seus efeitos sobre a
gualidade de vida dos pacientes;

2°) O papel ainda n&o totalmente definido sobre as adipocinas na fisiopatologia da
AR;

3°) Os efeitos benéficos da suplementagdo com 6leo de peixe em pacientes com
AR;

4°)  Os efeitos anti-inflamatdrios do suco de cranberry em algumas doencas;

5°) A inexisténcia de artigos que tenham verificado a acdo do suco de cranberry
em pacientes com AR;

Colocamos, a seguir, os objetivos do presente trabalho.
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3 OBJETIVOS

3.1 Objetivo Geral

Avaliar se o consumo de suco de cranberry de baixa caloria poderia ter efeito aditivo
a suplementagcédo com 6leo de peixe sobre a atividade da doenca e o processo inflamatério

em pacientes com artrite reumatoide.

3.2 Objetivos Especificos

Investigar o papel das adipocinas na fisiopatologia da AR;

Avaliar o efeito da ingestao do suco de cranberry associado ao uso de 6leo de peixe
nos marcadores inflamatorios e atividade da doenga em pacientes com AR;

Avaliar parametros clinicos e laboratoriais de pacientes com AR antes e ap6s 90 dias
do uso de 6leo de peixe associado ao suco de cranberry.
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4 METODOLOGIA

4.1 Revisao da Literatura

Para a revisdo da literatura foram utilizadas as seguintes bases de dados: U.S.
National Library of Medicine PUBMED, Science Direct, e Scientific Electronic Library Online.

4.2 Delineamento do Estudo

Esse projeto € um estudo clinico, de intervencdo nutricional, envolvendo pacientes
com AR, atendidos no ambulatério de Reumatologia do Hospital Universitario de Londrina,
Parana, Brasil

4.3 Pacientes

Foram incluidos no estudo 62 pacientes (50 mulheres e 12 homens) com AR. O
diagndstico de AR foi definido de acordo com os critérios do (ACR de 1987 e/ou novos critérios
classificatorios ACR/EULAR 2010 (MOTA et al., 2011). Informag@es sobre os fatores de estilo
de vida e histéria médica foram obtidos em avaliac&o clinica. (APENDICE A).

Nenhum dos participantes do estudo apresentou doencas cardiacas, tiredideas,
renais, hepaticas, gastrointestinais ou oncolégicas, e nenhum estava recebendo terapia de
reposicdo de estrogénio, drogas hipolipemiantes ou hipoglicemiantes ou suplementos
antioxidantes.

Os critérios utilizados para a divisdo dos grupos foram as variaveis sexo e atividade
da doenga e medicamentos utilizados para o tratamento da doenga. Como critério de incluséo
optou-se por pacientes que nao faziam uso de imunobiol6gicos inibidores de TNF- a.

Os pacientes com AR foram divididos em trés grupos: pacientes que ndo usaram
nenhuma suplementacéo, definidos como grupo controle (Grupo C, n = 21), pacientes que
fizeram ingestédo de 6leo de peixe, definidos como grupo 6leo de peixe (Grupo OP, n=21) e
pacientes que fizeram ingestéo de 6leo de peixe e suco de cranberry de baixa caloria (Grupo
Cr+OP, n=20).

O grupo C foi instruido a manter sua dieta habitual; o grupo OP foi instruido a manter
sua dieta habitual e fazer a ingestéo de 3g de acidos graxos n-3 por dia (10 capsulas); o grupo
Cr+OP foi instruido a manter sua dieta habitual, e fazer ingestao de 3g acidos graxos n-3 (10
capsulas) e 500 mL de suco de cranberry de baixa caloria por dia. Cada capsula de 6leo de
peixe contém 300 mg de &cidos graxos n-3 (180 mg de EPA e 120 mg de DHA). A composicao
de nutrientes de 200 ml de suco de cranberry é de: 84 KJ (20 kcal); 0 g de proteina; 5 g de
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hidrato de carbono; 0 g de lipideos, 0 g de fibra; 30 mg de sddio; 60 mg de vitamina C (figuras

7 e 8).

Figura 7 - Certificado de andlise das cdpsulas de 6leo de peixe utilizadas no estudo fornecidas
pela empresa Ad Oceanum Industria e Comércio, Ltda, Grande Florian6polis, Santa Catarina,

Brasil.

TESTE FISICO-
QuIMICO

ESPECIFICACAO

METODO
ANALISE

RESULTADO

Descricao

Céapsula mole de cor
natural, forma oblonga.
Contém liquido oleoso
de cor amarelo
transparente, livre de
material estranho. Com
bom brilho, selagem e
dureza.

GRA924500 R 2

Conforme

Peso Bruto

Informativo

GRA924500 R 2

1541,28
mg/caps

Peso Médio
Conteldo

Médio=1000,00 mg /
caps
Max.=1075,00 mg /
caps

Min.= 925,00 mg / caps
RSD <6,0%

GRA924500 R 2

994,70 mg/caps

0,4%

Desintegracao

Maximo 45 minutos

GRA924500R 2

08 minutos

Teor de EPA Minimo 180,0 mg/caps | GRA924500 R 2 | 183,0 mg/caps
Teor de DHA Minimo 120,0 mg/caps | GRA924500 R 2 | 122,4 mg/caps
Mercurio Maximo 0,01ppm GRA924500 R 2 <0,005ppm
Chumbo Maximo 0,80ppm GRA924500 R 2 <0,1ppm
Cadmio Méaximo 1,00ppm GRA924500 R 2 <0,01ppm
Arsénio Maximo 1,00ppm GRA924500 R 2 <0,1ppm
TESTE X METODO

MICROBIOLOGICO ESPECIFICACAO ANAL ISE RESULTADO
Con,ta_gem total de < 1000 UFC/g GRA924500 R 2 < 10 UFC/g
aerobios

Bolores e leveduras <100 UFC/g GRA924500 R 2 <10 UFC/g
E. coli Ausente GRA924500R 2 Ausente
S.aureus Ausente GRA924500R 2 Ausente

P. aeruginosa Ausente GRA924500 R 2 Ausente
Salmonella SP Ausente GRA924500R 2 Ausente
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Fonte: Ad Oceanum Industria e Comércio, Ltda

Figura 8 - Composicao nutricional do suco de cranberry normocalérico e de baixa caloria,
Empresa Juxx, Barueri, Sdo Paulo, Brasil.

Cranberry Cranberry Zero

DADOS NUTRICIONAIS DADOS NUTRICIONAIS
DATOS NUTRICIONALES DATOS NUTRICIONALES
Porgao de 200ml (um copo)/ Porcidn de 200ml (un vaso) Porgido de 200ml (um copo) / Porcién de 200ml (un vaso)
Quantidade por porgao / %VDH Quantidade por porgao / %VD
Cantidad por Porcin VD Cantidad por Porcién VD
Valor energético / Valor energetico 110kcal=460kJ | 5 Valor energético / Valor energetico 20kcal=84k.J
Carboidratos / Carbohidratos 26q 2] Carboidratos / Carbohidratos 59
Proteinas / Proteinas Og 1] Proteinas / Proteinas Og
Gorduras Totals / Grasas Totales 0g 0 Gorduras Totals / Grasas Totales 0g
Gorduras Saturadas / Grasas Saturadas | Og 0 Gorduras Saturadas / Grasas Saturadas | Og
Gorduras Trans / Grasas Trans 0g h Gorduras Trans / Grasas Trans 0g
Fibra Alimentar / Fibras Alimenticias 0g 0 Fibra Alimentar / Fibras Alimenticias 0g 1]
Sédio / Stdio 30mg | 1 Sadio / Sodio 30mg | 1
Vitamina C / Vitamina C 60mg | 130 Vitamina C / Vitamina C 60mg | 130

Fonte: Empresa Juxx

4.4 Controle da Adesao ao Tratamento

Algumas medidas foram tomadas para otimizar e avaliar a adeséo do paciente. As
capsulas de 6leo de peixe bem como o suco de cranberry foram entregues no inicio da
pesquisa e apos 45 dias de experimento. Neste segundo momento, realizou-se a contagem
das capsulas e das caixas de suco para verificar se a ingestédo estava correta. Repetiu-se este
procedimento ao final dos 90 dias de experimento.

Além disso, foram realizadas entrevistas telefénicas para avaliar se os pacientes

estavam usando corretamente os suplementos e para evitar mudancas no estilo de vida.

4.5 Medidas Antropométricas

A circunferéncia abdominal foi medida (em centimetros) no inicio e ao término do
estudo, por meio de fita milimetrada, inextensivel, posicionada horizontalmente no ponto
médio entre a margem inferior da ultima costela e a crista iliaca, com o individuo ereto,

abddémen relaxado, bracos ao lado do corpo, peso igualmente sustentado pelas pernas e pés
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separados 25 a 30 cm.

4.6 Atividade da Doenca

Os pacientes foram selecionados de acordo com critérios de classificacdo do
ACR/EULAR (ALETAHA et al., 2010), e o estado de atividade da doenga foi determinada
utilizando a DAS28-PCR (FRANSEN J, WELSING P M, DE KEIJZER R M, 2004), conforme a
equacdo descrita no site da DAS (“DAS28 - Home of the Disease activity score and DAS28”,
[s.d.]), por um Unico reumatologista. O DAS28 considera a contagem de articula¢des inchadas
e dolorosas, estado geral de salde (GH; avaliagédo do paciente da atividade da doenca usando
uma escala visual analdgica de 100 mm em locais onde 0 = melhor, 100 = pior), além de niveis
de PCR (mg/L).

Segundo a DAS 28, os pacientes podem ser categorizados em quatro grupos, ou
seja, grupo de remissao: DAS28 < 2,6; grupo de baixa atividade da doencga: 2.6 <DAS28 <
3,2; grupo com atividade da doenca moderada 3,2 <DAS 28 < 5,1; e grupo com alta atividade
da doenca: DAS28> 5.1 (PREVOO et al., 1995).

4.7 Avaliacdo Bioguimica

Apods jejum de 12h, os pacientes foram submetidos a seguinte andlise de sangue
laboratorial: PCR de alta sensibilidade (hsPCR) e FR foram medidos usando o ensaio
imunoturbidimétrico (C8000 Architect Abbott Laboratories, Abbott Park, IL, USA). Anti-CCP
foram testados utilizando o imunoensaio de quimiluminescéncia por microparticulas (Architect,
Abbott Laboratory, Abbott Park, IL, USA).

Niveis IL-6 foram medidos por ensaio de imunoabsor¢éo enzimatica (ELISA) usando
um imunoensaio de ELISA comercial (Ready-Set Go! Set, e-Bioscience, San Diego, California,
USA). Os niveis plasmaticos de AdipoQ e leptina foram medidos utilizando ensaio
imunoenzimatico (ELISA) (Duo Set, R&D System, Minneapolis, UM, USA). VHS foi obtida por

método cinético-fotométrico automatizado (Ves-Matic CUBE 30, DIESSE, Siena, Italy).

4.8 Analise Estatistica

Os dados categdricos foram analisados com o teste do qui-quadrado. Os resultados
estdo apresentados em ndmero absoluto. Para verificar as alteracdes da linha de base
(mudancas intra-grupo) foi utilizado o teste de Wilcoxon. O teste de Kruskal-Wallis, com teste
post hoc Dunn foi realizado para comparar os valores de base e diferencas entre os grupos

de tratamento (mudancgas inter-grupo). Os dados estdo expressos como medianas e percentis



33

25 a 75th. Os resultados foram considerados significativos quando p <0,05. Um programa de
analise estatistica Graph Pad Prism Versao 4.0, (San Diego, CA, USA) foi usado para as

avaliacoes.

4.9 Aspectos Eticos

Este estudo foi realizado de acordo com as orientacdes definidas na Declaragéo de
Helsinque e do Comité de Etica em Pesquisa Envolvendo Seres Humanos da Universidade
Estadual de Londrina, Parand, Brasil que aprovou todos os procedimentos (ANEXO A). Todos
pacientes deram ciéncia e assinaram o termo de consentimento livre e esclarecido, antes do
inicio da pesquisa (APENDICE B).
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5 ARTIGOS CIENTIFICOS REFERENTES AO TRABALHO

Para o cumprimento dos objetivos propostos por este trabalho, foram desenvolvidos
dois artigos cientificos:

1 - Titulo: Adipokines in Rheumatoid Arthritis, submetido a Revista Brasileira de
Reumatologia (ISNN:0482-5004); Qualis B2. Fator de impacto: 0,859
2 - Titulo: Cranberry juice adds beneficial effects on disease activity and
inflammatory biomarkers in patients with rheumatoid arthritis supplemented with
fish oil, submetido a revista British Journal of Nutrition (ISNN:) 0007-1145; Qualis
A2. Fator de impacto: 3,311.
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ABSTRACT

Rheumatoid arthritis (RA) affects millions of people worldwide and is considered a chronic
multisystem disease whose causes are not completely known. In general, the main objective
of RA treatment is to improve the quality of life of patients by relieving pain, maintaining or
improving functional capacity, preventing thus, disability. In recent years the role of adipokines
in the pathogenesis of RA has been discussed but results are still conflicting. Although results
from some studies have shown the implications of adipokines in the pathophysiology of
autoimmune diseases, including RA, their role in the pathogenesis of disease progression is
not clear. Thus, this review aimed to describe the role of key adipokines (leptin, resistin, visfatin
and adiponectin) in the pathophysiology of RA, given the high prevalence of this disease and
the important social impact caused by this chronic disabling disease.

Key words: Adipokines, Rheumatoid Arthritis, Cytokines.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic multisystem disease whose causes are not
completely known.? This disease presents a variety of systemic manifestations being the
persistent inflammatory synovitis the most typical feature, compromising peripheral joints in a
symmetric distribution. Mateen et al. (2016)? highlight RA as a disease characterized by the
presence of rheumatoid factor (RF) and anti—citrullinated cyclic peptide (ACPA). These authors
reinforce that cytokines such as Tumor Necrosis Factor a (TNF-a), IL (interleucin) -1 and IL-
17 have an important role in the pathophysiology of RA since serum concentrations of these
substances may indicate the severity of the disease.

The diagnosis of RA must be at earlier stages of disease and treatment should aim to
relieve pain, maintain or improve functional capacity, preventing thus, disability, and improving
patients quality of life.?

Barbosa et al. (2012)* reported the important role of mediators synthesized in adipose
tissue, named adipokines, in RA. Hutcheson (2015)° points out that knowledge about adiposity
has changed and currently it appears as an important regulator of several key processes,
including inflammation. Furthermore, adipokines have hormonal action supporting the
regulation of appetite and glucose metabolism, and some of them such as leptin, resistin,
adiponectin and visfatin have been associated to RA development. However, the results are
still conflicting.

Thus, this review aimed to describe the role of key adipokines (leptin, resistin, visfatin
and adiponectin) in the pathophysiology of RA, given the high prevalence of this disease and

the important social impact caused by chronic disabling diseases of the articular system.

METHODS

The present review performed a search for references in the following electronic
databases: U.S. National Library of Medicine PUBMED, Periddicos Capes, Science Direct,
and Scientific Electronic Library Online written in English, Portuguese or Spanish. The search
was limited to articles performed in human beings (clinical studies, randomized controlled
studies, controlled clinical studies, multicentric studies and meta-analysis) which have been
published between January 2010 and April 2016; classical articles outside from this period of
time were also used. The crossing of the following descriptors was used to accomplish this

review: Rheumatoid Arthritis and Adipokines, Leptin, Resistin, Visfatin, and Adiponectin.
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ADIPOKINES

Adipose tissue is a multifunctional tissue responsible for lipid storage, thermogenesis,
structural components and support of many organs such as joints, gastrointestinal tract and
skin and also described as secretory and endocrine functions.® It is noteworthy in this context
its role as an endocrine organ by synthesizing and secreting adipokines, which play an

important role in the pathophysiology of insulin resistance, inflammation and atherogenesis.”
8

Leptin

Leptin is an adipokine produced in white adipose tissue. Discovered in 19949, it is an
Ob gene product?, cloned and sequenced in mice and considered the adipokine responsible
for the regulation of energy metabolism and homeostasis, as well as neuroendocrine
functions.! It also assists the immunity and inflammation control through its receptor.'? Thus,
leptin is responsible for the regulation of various biological processes, being involved in the
pathophysiology of many diseases. Leptin is considered a proinflammatory adipokine since it
stimulates production of cytokines such as TNF-a, IL-6 and reactive oxygen species, induces
the production of CC chemokines by macrophages and alters the Thl / Th2 profile.'?

Paz-Filho et al. (2012)*® described molecular mechanisms and proinflammatory
systemic effects of leptin. It acts through its Ob receptor triggering inflammatory responses
together with infectious and inflammatory stimuli of cytokines such as IL-1, lipopolysaccharide
(LPS), and TNF-a, which may, in turn, increase levels of leptin. The interaction between leptin
and inflammation are bidirectional, but all proinflammatory since cytokines increases the
synthesis and release of leptin, which in turn perpetuates the cycle of inflammation.

Leptin showed a significant effect on increasing the expression of Thl cytokines.
Experimental studies on mice demonstrated that these animals showed less severe stages of
the disease with low levels of IL-18 and TNF-a in the synovial fluid and reduction in T-cell
proliferative response induced by antigen.'®* However, clinical studies revealed paradoxical
results about the effects of endogenous leptin in protecting joints in severe forms of erosive
RA in humans.'*

In the last two decades, several studies have described the action of leptin in RA,*®
leading researchers near to assume the hypothesis that this hormone has a key role in
rheumatic diseases. ® Thus, leptin levels may be a risk factor for the pathogenesis of RA.*’

Olama et al. (2012)** evaluated the ratio of synovial and serum leptin in patients with
RA and found that the local utilization of leptin at the joint cavity has a protector role against

the destructive course of RA. Rho et al. (2010)*® also examined the hypothesis that the
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adipokines could influence insulin resistance and coronary atherosclerosis in patients with RA.
Leptin was positively associated with insulin resistance assessed by Homeostasis Model
Assessment - Insulin Resistance (HOMA-IR), even after adjusting for age, race, sex, body
mass index (BMI), traditional cardiovascular risk factors and inflammation mediators.
Targonska-Stepniak et al. (2010)'° assessed leptin levels in patients with RA and
demonstrated positive correlation between leptin levels and Disease Activity Score (DAS28).
Yoshino et al. (2011)%° found leptin levels significantly higher in RA patients compared to
controls, and this adipokine correlated positively with C-reactive protein (CRP) levels,
suggesting that leptin can act as a proinflammatory in this disease. On the other hand,
Kontunen et al. (2011)?* showed that leptin levels were increased only in patients with RA and
concomitant diagnosis of metabolic syndrome (MetS).

Kang et al. (2013)?2 demonstrated that TNF-a was positively associated to leptin and
the latter was associated with various metabolic risk factors, including insulin resistance.
Bustos Rivera-Bahena et al. (2015)% evidenced that circulating levels of leptin correlate
positively with clinical activity of RA, regardless of BMI. However, Xibille-Friedmann et al.
(2015)?* concluded that in a shortterm, basal levels of leptin may predict disease activity
independent of BMI. However, when submitted to treatment, this only occurred in patients with
normal body weight.

Tian et al. (2014)* reported a review in which 23 studies were analyzed. The
following results were obtained: 13 studies showed increased leptin levels; 8 studies did not
demonstrate any significant difference and 2 had reduced leptin levels when compared to
control subjects. Therefore, the majority of the studies have found higher levels of leptin in
patients with RA, showing a possible role in the regulation of joint damage, and suggested that
more studies are needed to understand the mechanisms of action of this adipokine. A meta-
analysis conducted by Lee e Bae (2016)% confirmed these data showing that circulating levels
of leptin were significantly higher in patients with RA with a positive correlation between this
hormone and RA activity.

Despite the evidence demonstrated, some studies do not corroborate these
associations. Allam e Radwan (2012)?" and Abdalla et al. (2014)?8 found that although serum
leptin level was significantly higher in RA patients than in control group, there was no
correlation with clinical and laboratory markers of disease activity. Mirfeizi et al. (2014)% also
stated that leptin has no effect on the process of joint damage in RA patients. Oner et al.
(2015)* did not find any correlation between disease activity and serum leptin levels, indicating
that this adipokine is not a good biomarker to monitor inflammation in RA.

Thus, leptin seems to have a role in the pathophysiology of RA and comorbidities


http://europepmc.org/search?page=1&query=AUTH:%22Lee+YH%22&restrict=All+results
http://europepmc.org/search?page=1&query=AUTH:%22Bae+SC%22&restrict=All+results
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associated, such as obesity and MetS. Leptin is considered a proinflammatory adipokine by
the great majority of authors who suggest a predominantly deleterious action on the joint. Only
one survey showed that increased levels of leptin can act as a protective factor against the
destructive course of RA%4,

Table 1 summarizes the main findings of leptin in RA patients.

Insert Table 1

Resistin

Isolated in rodents, resistin was first described in 2001. It is a cysteine—rich protein,
compounded by 108 amino acids, called resistin-like molecules (RELMs) also known as FIZZ
332.31 In humans, it is originated mainly from circulating monocytes and macrophages.?

It was initially correlated to the pathogenesis of insulin resistance in obesity and some
cardiovascular diseases (CVD) but now is also considered an important link between obesity
and inflammation.®®* Resistin has been found in areas of inflammation and seems to be
mediated by IL-6 and TNF- a.3

Due to its implication in inflammatory processes, the involvement of resistin in the
pathogenesis of RA has been investigated. Kassem et al. (2010)%* studied whether there is a
role of resistin in the pathogenesis of RA by investigating possible correlations between resistin
concentration in serum and synovial fluid with disease activity and radiographic joint damage.
The authors’ results supported the hypothesis that resistin is involved in the pathogenesis of
RA and suggested serum resistin as a good marker of prognosis of the disease in RA patients.
Yoshino et al. (2011)%° found that the level of resistin in serum did not differ between RA
patients and healtty controls, but observed that serum resistin were positively associated with
CRP levels in RA patients, suggesting a proinflammatory action of this adipokine.

Kontunen et al. (2011)?* reported that high levels of resistin are associated with RA,
regardless of the presence of MetS. Fadda et al. (2013)* compared resistin levels in serum
and synovial fluid of patients with RA and osteoarthritis and found higher levels in patients with
RA. This result indicates a possible role of resistin in the pathogenesis of inflammatory
rheumatic diseases. The high levels of this adipokine in the synovial fluid could suggest a worst
prognosis for progression of RA, but the authors point out that more studies are needed to
confirm whether resistin is a good marker to evaluate the progression of this disease. Kang et
al. (2013)? reinforced this hypothesis. The authors found an association between resistin
levels and inflammatory markers in patients with RA. Recently, Bustos Rivera-Bahena et al.

(2015)?® demonstrated that resistin levels correlated positively with clinical manifestations of
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disease activity in patients with RA, albeit of patient BMI. Huang et al. (2015)%*" in a meta-
analysis concluded that serum resistin levels were significantly higher in RA patients compared
to control group.

However, some authors did not show significant associations between serum resistin
and HOMA-IR (Rho et al., 2010)*8, nor differences between serum and synovial fluid resistin
levels between RA patients and controls. Al-Kady et al. (2010)* after studying the levels of
resistin in of RA patients found no significant differences in resistin levels between RA patients
and controls. Hammad et al. (2014)*° also found no correlation between serum levels of resistin
with clinical or laboratory markers in RA patients.

The pro inflammatory action of resistin was observed in most studies of patients with
RA, which suggest that this adipokine is a good marker to assess the progression of this
disease.

Table 2 summarizes the main findings of resistin in RA patients.

Insert table 2

Visfatin

Also known as pre-B-cell colony-enhancing factor (PBEF) or Nampt,*° visfatin is a
protein with molecular weight of 52 kDa, first described by Samal et al. (1994).%! It is primarily
found in liver, bone marrow and muscle tissue, but also produced by adipose tissue and
secreted by macrophage.*? Its production is influenced by TNF-a, IL-6, toll-like receptor (TLR)
and chemokines.*® Stofkova (2010)* reports that visfatin may contribute to inflammatory
processes, triggering production of cytokines and activation of nuclear fator K B (NF-kB). Thus,
some studies have suggested some relation between this adipokine and the pathogenesis of
type 2 diabetes mellitus and obesity*® and increased cardiovascular risk. 46

Other studies have demonstrated a correlation between serum and synovial fluid
levels of visfatin and the pathogenesis of RA.4%4748.12 This adipokine can act as a regulator of
inflammation and the destruction process of joints®** and induce stimulation of great quantities
of chemokines*, thus possibly contributing to the inflammatory state of RA. However, its
association to disease activity is not yet fully known.%°

Alkady et al. (2011)%* showed that visfatin levels correlated with disease activity and
may be involved in the progression of RA. Khalifa et al. (2013)°? suggested that visfatin has a
role in the pathogenesis of RA, and it may be considered as a marker of the disease and the
radiographic bone lesion score. Therefore, it can be a potential therapeutic target for RA. El-

Hini et al. (2013)*® demonstrated positive and significant correlation between visfatin and
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insulin resistance and also with serum cholesterol, LDL-cholesterol and triglycerides.
Additionally, the disease activity score was positively correlated with visfatin.

Sglunda et al. (2014)>* observed that visfatin levels in serum were significantly higher
in RA patients compared to healthy individuals and suggested that reduction in visfatin
concentrations could reduce disease activity in patients at early stage of RA. They also found
positive association between this adipokine and elevated levels of total cholesterol, but not
with the atherogenic index. Mirfeizi et al. (2014)® found that serum levels of visfatin in RA
patients with radiographic joint damage were significantly higher than in patients without joint
damage.

Nonetheless, Rho et al. (2010)*® did not show any evidence between visfatin and
insulin resistance or coronary atherosclerosis in patients with RA and Meyer et al. (2013)>° did
not verify any correlation between serum levels of visfatin and radiographic progression of the
disease.

Table 3 summarizes the main findings of visfatin in RA patients.

Insert table 3.

Adiponectin

Adiponectin is an anti-inflammatory adipokine compounded by 244 amino acids and
is produced and secreted mainly by adipocytes. %557 Studies suggest that monomeric form of
adiponectin appears to occur only in adipocytes, but there are three plasma circulating
isoforms of adiponectin: trimmers (low molecular weight, LMW), hexamers (middle molecular
weight, MMW) and multimers (high molecular weight, HMW). *” The receptors are AdipoR1and
AdipoR2, respectively present at skeletal muscles and liver. %8

Several studies have demonstrated the role of this important anti-inflammatory
cytokine in obesity, type 2 diabetes mellitus, atherosclerosis and MetS, being the highest levels
a protective factor for these diseases. 9603461

Paradoxically, in the pathogenesis of RA adiponectin seems to have proinflammatory
effects in the joints, because its ability to stimulate the secretion of inflammatory mediators®?
and may also be associated to disease activity.>! Scotece et al. (2012)%® described the major
effects of increased synovial and circulating levels of adiponectin in RA. They concluded that
adiponectin in synovial fibroblasts induced prostaglandin (PG) E2, IL-6, IL-8, MMP-1 and
MMP-13; in human chondrocytes induced nitric oxide (NO), IL-6, matrix metalloproteinase
(MMP) -3, MMP-9, MCP-1 and IL-8 and promoted inflammation by increasing TNF-a, IL-6 and
IL-8.

Krysiak et al. (2012)% suggested that these different actions can be explained by
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different mechanisms: LMW adiponectin has anti-inflammatory activities, while the HMW
adiponectin has pro-inflammatory activities. However, Frommer et al. (2012)% showed a
proinflammatory and destructive role of all isoforms of adiponectin in patients with RA,
suggesting a much more harmful than beneficial action of adiponectin in chronic inflammatory
diseases. Several studies evidenced association of adiponectin in radiographic progression of
RA.%¢67 Thus, serum adiponectin levels could be a good biomarker to evaluate the early stages
of disease progression.*® However, this association was not mediated by the selective effect
of HMW adiponectin. 8 Recently, Skalska and Kontny (2016)*’ observed that HMW and MMW
adiponectins potentially stimulated the secretion of rheumatoid adipose-derived stem cells
(ASC) in patients with RA, but did not exert a strong impact on ASC towards fibroblast-like
synoviocytes (RA-FLS) and peripheral blood mononuclear cells.

Furthermore, Rho et al. (2010)*® found no association between adiponectin levels and
insulin resistance or coronary artery calcium score. Yoshino et al. (2011)%° also observed
higher levels of adiponectin in serum of RA patients, but it was negatively associated with CRP.
Bustos Rivera-Bahena et al (2015)% evidenced no association between adiponectin and
disease activity and Chennareddy et al. (2016)%° reported that despite serum levels of
adiponectin are higher in RA patients than in controls there was no correlation with disease
activity, duration, BMI and waist-to-hip ratio.

Despite the protective effect of adiponectin in the pathogenesis of obesity, diabetes
mellitus, atherosclerosis, and Mets, it is unclear whether this effect is reproduced in RA.
Several studies emphasize that adiponectin appears to play a pro inflammatory role in the
pathogenesis of RA, particularly in the joints, by stimulating the secretion of inflammatory
mediators. In this scenario, it highlights the importance of developing new research elucidating
the actual role of adiponectin in the pathogenesis of RA.

Table 4 summarizes the main findings of adipnectin in RA patients.

Insert Table 4

DRUGS ACTION ON ADIPOKINES LEVELS IN PATIENTS WITH RA

Some researchers evaluated the action of disease-modifying anti rheumatic drugs
(DMARD) in serum levels of adipokines in patients with RA. Klaasen et al. (2012)° reported
that visfatin levels decreased after treatment with adalimumab, an TNF-a drug. The authors
also described that 16 weeks of treatment with adalimumab, and two weeks with high doses
of prednisolone resulted in a reduction in resistin levels associated to a decrease in DAS28,
CRP and ESR. Kim et al. (2014) reported that after six months of DMARD and TNF-a drug
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treatment, only adiponectin was significantly increased in patients who responded to treatment.
Manrique-Arija et al (2016)’* showed improvement in inflammatory and lipid profile and
decreased resistin levels after DMARD treatment.

Hence, the complex pathophysiology of RA together with the innumerable cells that
contribute to the process of joint destruction begin to be evaluated from the standpoint of
adipokines and the action of drugs on them. However there is still a long way to a better
understanding of their role in RA.

CONCLUSION

In recent years, it has been studied the importance of adipokines in the pathogenesis
of RA; however the results are still conflicting and the exact role of adipose tissue in RA is not
yet fully understood. Despite studies have been demonstrating the implications of adipokines
in the pathophysiology of RA, it is not yet clear their role in the progression of disease. It is
noteworthy the complex pathophysiology of this disease, thus requiring better knowledge
about the mechanisms of action of these adipokines in RA as well as the changes that drugs

can promote in the circulating levels of these adipokines in these patients.
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Table 1 — Studies investigating the association of leptin and rheumatoid arthritis in humans
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Authors

Study design

Subjects

Results/outcomes

Rho et al. (2010)*8

Targonska-Stepniak et al. (2010)*°

Yoshino et al. (2011)%°

Kontunen et al. (2011)%

Olama et al. (2012)

Allam and Radwan (2012)%

Cross-sectional study evaluating
correlation between HOMA-IR
and serum adipokine levels.

Cross-sectional study evaluating
correlation  between disease
activity and serum adipokine
levels.

Case-control study evaluating
correlation between
inflammation markers and serum
adipokine levels.

Cross-sectional study evaluating
correlation  between  serum
adipokines levels and markers of
inflammation and MetS.

Case-control study evaluating
differences between serum leptin
and synovial/serum leptin ratio.

Case-control study evaluating
correlation between serum leptin
levels and disease activity.

169 RA patients

80 RA patients

141 RA patients

146 controls without RA

54 RA patients, 20 with MetS

40 RA patients
30 controls without RA
37 RA patients

34 controls without RA

Positive correlation between
serum leptin  and insulin
resistance.

Positive correlation between

serum leptin and DAS28.

Positive correlation between

serum leptin and CRP.

Increased levels of serum leptin
observed only in patients with
MetS.

Inverse correlation between
leptin concentration and
protection of joints in severe RA.

No correlation between leptin
levels and disease activity.



Kang et al. (2013)%2

Mirfeizi et al. (2014)%°

Abdalla et al. (2014)%8

Bustos Rivera-Bahena et al. (2015)%

Xibille-Friedmann et al. (2015)%*

Oner et al. (2015)*

Cross-sectional study evaluating
correlation between adipokine
levels, inflammation markers,
insulin resistance and
atherosclerosis.

Cross-sectional study evaluating
correlation between adipokine
levels and radiographic joint
damage.

Case-control study evaluating
correlation between serum leptin
levels and clinical manifestations
of disease activity.

Cross-sectional study evaluating
correlation between adipokine
levels and disease activity.

Cohort study evaluating if
baseline levels of adipokines
may predict disease activity or
response to treatment.

Case-control study evaluating
correlation between serum leptin
levels and disease activity.

192 RA patients

54 RA patients (29 with erosion
and 25 without erosion)

60 RA patients

30 healthy controls

121 RA patients

127 RA patients after 6 months
of follow up; 91 after 1 year of
follow up; 52 after 2 years of
follow up

106 RA patients
52 healthy controls

37 osteoarthritis patients
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Positive  correlation between
serum leptin and TNF-a and
metabolic risk, including insulin
resistance

No differences in serum leptin
between the two groups.

No correlation between leptin
levels and clinical and
laboratorial markers of disease
activity.

Positive  correlation  between
serum leptin and disease activity.

Positive correlation between
serum leptin and prevention of
disease activity progression.

No correlation between serum
leptin and disease activity.



Lee and Bae (2016)% Meta-analysis evaluating 13 studies:
correlation between serum leptin
levels and disease activity. 648 RA patients

426 controls without RA

54

Leptin levels significantly higher
in RA patients and weak positive
correlation between leptin levels
and disease activity.

RA = rheumatoid arthritis; HOMA-IR = homeostatic model assessment-insulin resistance; DAS28 = Disease Activity Score-28; CRP =

C-reactive protein; TNF-a = tumor necrosis factor-a; Metabolic Syndrome = MetS.


http://europepmc.org/search?page=1&query=AUTH:%22Lee+YH%22&restrict=All+results
http://europepmc.org/search?page=1&query=AUTH:%22Bae+SC%22&restrict=All+results

Table 2 - Studies investigating the association of resistin and rheumatoid arthritis in humans
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Authors

Study design

Subjects

Results/outcomes

Kassem et al. (2010)%

Rho et al. (2010)*8

Al-Kady et al. (2010)%

Yoshino et al. (2011)%°

Kontunen et al. (2011)%

Fadda et al. (2013)%

Case-control study evaluating
correlation between serum and
synovial resistin and
inflammation markers, disease
activity and radiographic joint
damage.

Cross-sectional study evaluating
correlation between HOMA-IR
and serum adipokine levels.

Case-control study evaluating
correlation between serum and
synovial liquid adipokines and
disease activity.

Case-control study evaluating
correlation between
inflammation markers and serum
adipokines levels.

Cross-sectional study evaluating
correlation  between  serum
adipokine levels and markers of
inflammation and MetS in RA.

Case-control study comparing
serum and synovial liquid resistin

30 RA patients

15 healthy controls

169 RA patients

70 RA patients

30 controls

141 RA patients

146 controls

54 RA patients, 20 with MetS

25 RA patients

Significant correlation between
serum resistin levels and CRP,
ESR, rheumatoid factor and
disease activity. Also considered
a good prognostic marker of RA.

No significant correlation
between serum resistin and
insulin resistance.

No differences between groups
in serum resistin, but it was
observed synovial liquid resistin
levels significantly higher in
patients with active disease.

No differences in serum resistin
between groups, but in RA
patients it was positively
associated with CRP levels.

Increased levels of resistin were
associated with RA irrespective
of the presence of MetS.

Significant correlation between
synovial liquid resistin,



Kang et al. (2013)?

Hammad et al. (2014)%°

Bustos Rivera-Bahena et al. (2015)?3

Huang et al. (2015)%

in patients with RA and
osteoarthritis.

Cross-sectional study evaluating
correlation between adipokines
levels, inflammation markers,
insulin resistance and
atherosclerosis.

Case-control study comparing
serum resistin in RA patients and
a control group and its
association to disease activity.

Cross-sectional study evaluating
correlation between adipokines
levels and disease activity.

Meta-analysis evaluating
correlation between  serum
resistin levels and RA.

25 osteoarthritis patients

192 RA patients

30 RA patients

30 controls

121 RA patients

8 studies with RA:

620 RA patients

460 controls
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rheumatoid factor, and ACPA,
indicating a bad prognosis of
disease.

Significant correlation between

serum resistin and inflammation
markers ESR and CRP and
disease duration.

No correlation between serum
resistin levels and clinical and
laboratorial markers of disease
activity.

Positive correlation between
resistin levels and disease
activity.

Serum resistin  levels were

significantly higher in patients
with RA.

RA = rheumatoid arthritis; CRP = C-reactive protein; TNF-a = tumor necrosis factor-a; ESR = erythrocyte sedimentation rate; ACPA = anti-
citrullinated protein antibody; HOMA-IR = homeostatic model assessment-insulin resistance; Metabolic Syndrome = MetS.



Table 3 - Studies investigating the association of visfatin and rheumatoid arthritis in humans.
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Authors

Study design

Subjects

Results/outcomes

Rho et al. (2010)*8

Alkady et al. (2011)%*

Khalifa et al. (2013)?

El-Hini et al. (2013)%

Meyer et al. (2013)%

Sglunda et al. (2014)%

Cross-sectional study evaluating
correlation between HOMA-IR
and serum adipokine levels.

Case-control study evaluating
correlation between serum and
synovial liquid adipokines and
disease activity.

Case-control study evaluating

correlation between serum
visfatin and inflammation
markers.

Case-control study evaluating
metabolic disorder and its
association with clinical
characteristics of RA patients.

Cohort study evaluating serum
adipokine levels and
radiographic progression of RA.

Prospective study evaluating
visfatin level and its relationship
with disease activity and serum
lipids.

169 RA patients

70 RA patients

30 controls

60 RA patients

20 controls

40 RA patients

40 controls

632 RA patients at early stage of
disease and 159 with unspecific

arthritis

40 patients with early, treatment-
naive RA

30 controls

No correlation between visfatin
levels and IR

Positive correlation between
serum visfatin levels and disease
activity.

Positive correlation between
visfatin levels and IL-6, CRP,
ERS, TNF-a and DAS-28 in RA.

Positive correlations between
serum visfatin levels and IR,
cholesterol, triglycerides and
LDL-C.

No correlation between visfatin
levels and progression of RA.

Correlation between visfatin
levels and disease activity and
reduced levels after treatment.
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Mirfeizi et al. (2014)* Cross-sectional study evaluating 54 RA patients (29 with erosion The levels of visfatin were higher
correlation  between  serum and 25 without erosion) in patients with radiographic joint
adipokines levels and damage and dependent on the
radiographic joint damage. duration of the disease.

RA = rheumatoid arthritis; IR = insulin resistance; MetS = metabolic syndrome; IL-6 = interleukin-6; CRP = C-reactive protein; ESR =
erythrocyte sedimentation rate; DAS28 = Disease Activity Score-28; TNF-a = tumor necrosis factor a; LDL-C = low-density lipoprotein
cholesterol.



Table 4 — Studies investigating the association of adiponectin and rheumatoid arthritis in humans.
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Authors

Study design

Subjects

Results/outcomes

Rho et al. (2010)*8

Alkady et al. (2011)°*

Yoshino et al. (2011)%°

Giles et al. (2011)6

Klein-Wieringa et al. (2011)%’

Meyer et al. (2013)%

Cross-sectional study evaluating
correlation between HOMA-IR
and serum adipokine levels.

Case-control study evaluating
correlation between serum and
synovial liquid adipokines and
disease activity.

Case-control study evaluating
correlation between
inflammation markers and serum
adipokine levels.

Prospective study evaluating
association of serum adipokine
levels with progression of
radiographic joint damage in
patients with rheumatoid arthritis.

Cohort study evaluating
baseline adipokine levels to
predict radiographic progression
of RA over a period of 4 years.

Cohort study evaluating serum
adipokines levels and
radiographic progression of RA.

169 RA patients

70 RA patients

30 controls

141 RA patients

146 controls

152 RA patients

253 RA patients

632 RA patients at early stage of
disease and 159 with unspecific
arthritis

No correlation between
adiponectin and insulin
resistance.

Positive correlation between

serum and synovial adiponectin
levels and disease activity.

No correlation between serum
adiponectin levels and CRP.

Positive correlation between
serum adiponectin levels and
erosive joint destruction.

Positive correlation between
serum levels of adiponectin and
radiographic progression of RA.

Positive association between
serum adiponectin levels and



Bustos Rivera-Bahena et al (2015)*

Chennareddy et al. (2016)%°

Cross-sectional study evaluating
correlation between adipokines
levels and disease activity.

Cross-sectional study evaluating
the serum concentrations of
adiponectin and its impact on
disease activity and radiographic
joint damage.

121 RA patients

43 RA patients

25 controls

60

radiographic progression of RA
at early stage.

No correlation between serum
adiponectin and clinical activity
of RA, but negative correlation
with - TNFa and  positive
correlation with IL-1p3.

Increased levels of serum
adiponectin in RA, but no
correlation with erosive and non-
erosive disease, disease
duration, BMI, waist-hip ratio and
disease activity.

RA = rheumatoid arthritis; IR = insulin resistance; CRP = C-reactive protein; BMI = body mass index.
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ABSTRACT

The beneficial effect of fish oil in Rheumatoid arthritis (RA) patients is well known. However,
the effects of cranberry juice on RA have not been reported. The aim of this study was to verify
whether cranberry juice intake could improve clinical and laboratory parameters of disease
activity in patients with RA using fish oil supplements. A prospective study with 62 RA patients
was performed. Disease activity (DAS28) and several inflammatory markers were analyzed.
The first group (control group - C, n=21) maintained their usual diet; the second group (fish oll
group, n=21) received 3 g/d of fish oil n-3 fatty acids (10 capsules) and the third group (fish oil
and low calorie cranberry juice, n=20) consumed 3 g/d of fish oil n-3 fatty acids (10 capsules)
and 500 mL/d of reduced-energy cranberry juice. In relation to the baseline values, the group
receiving fish oil and cranberry showed decreased erythrocyte sedimentation rate (ESR)
(p=0.033), C-reactive protein (CRP), DAS28 (p=0.001), adiponectin (p=0.021), and interleucin
(IL)-6 levels (p=0.045), whereas the group which consumed fish oil showed decreased DAS28
(p=0.0261) and adiponectin levels (p=0.0239). Differences across treatments showed that the
group which consumed fish oil and cranberry had decreases in ESR and CRP (p < 0.05)
compared with the controls and with the group which consumed fish oil, whereas reduction in
DAS28 was verified when the fish oil and cranberry group was compared to the control group.
The present study indicated that cranberry juice could add beneficial effects to fish all,

decreasing disease activity and inflammatory biomarkers in RA patients.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic inflammatory disease that leads to severe joint
destruction, affecting millions of people worldwide with prevalence from 0.5 to 1% ®. Several
studies have reported beneficial effects of fish oil n-3 polyunsaturated fatty acids in
inflammatory diseases ?%, and especially in RA “7. A considerable number of anti-
inflammatory mechanisms have been attributed to the role of fish oil in inflammatory conditions,
such as reduced agonist-induced activation of transcriptional factors nuclear factor-kB (NF-
kKB) and increased peroxisome proliferator-activated receptor y (PPARY); with potential effects
on anti-inflammatory and antiatherogenic properties ®; decreases in inflammatory markers
such as tumor necrosis factor a (TNF- a) and interleukin (IL) -1 ©® and in vascular cell adhesion
molecule-1, E-selectin, intercellular adhesion molecule-1, IL-6, and IL-8 19: decreased
synthesis of inflammatory prostaglandins and leukotrienes 9, and a lower prevalence of sub-
clinical atherosclerosis 2. The more evident beneficial effects of n-3 fatty acids in patients
with RA are on swollen and painful joints, duration of morning stiffness, global assessment of
disease activity and decreasing the production of pro inflammatory mediators “®. Therefore,
fish oil has been considered a valuable support to traditional pharmacologic treatment in RA
(5,13)_

Whereas the impact of inflammatory chronic diseases on mortality has diminished
dramatically over the years due to intensive treatment, cardiovascular risk has emerged as
one of the most important cause of morbidity and mortality in these patients 419, The
pathogenesis of atherosclerosis, the main factor which underlies cardiovascular diseases
(CVD), is thought to be mediated, at least partially, by inflammation®. Diets rich in fruits and
vegetables enhance polyphenolic intake and are protective against CVD. Cranberry
(Vaccinium macrocarpon) juice is unique among fruit juices because it has a relatively low
natural carbohydrate content compared to its high content of vitamins, minerals, and
polyphenolic compounds including flavonols (myricetin and quercetin), anthocyanins and
proanthocyanidins, which confers to any cranberry-derived products, like juice, a potent
antioxidant activity @”. These phenolic compounds have a wide range of biological effects
including the ability to serve as antioxidants, modulate enzyme activity, and regulate gene
expression @, Cranberry juice consumption has been associated with a reduction of surrogate
biomarkers of CVD risks as reported in clinical studies 823, Intervention trials have reported
beneficial effects of cranberry in oxidative stress, dyslipidemia, and inflammatory biomarkers
in healthy volunteers®224 | as well as in patients with type 2 diabetes mellitus ?® and metabolic
syndrome (MetS) ?9,
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In a previous study with MetS patients, our group verified a significant decrease in
protein oxidation and lipoperoxidation in individuals receiving reduced- calorie cranberry juice
@7, Beneficial effects on cardiovascular biomarkers, such as adiponectin and homocysteine
levels were also shown. To date, we are not aware of any study, which has evaluated the
effects of cranberry in patients with RA. Therefore, the purpose of the present study was to
verify whether of cranberry juice intake could improve clinical and laboratory parameters of
disease activity in patients with RA using fish oil supplements.

METHODS

Subjects

This study included 62 RA patients (50 women and 12 men), aged between 43 and
65 years. Patients with RA were selected from the Rheumatology outpatient clinic of the
University Hospital of Londrina, Parand, Brazil. None of the participants in the study presented
heart, thyroid, renal, hepatic, gastrointestinal or oncological diseases, and none were receiving
estrogen replacement therapy, hipolipemiant or hypoglicemiant drugs or antioxidant
supplements. All the individuals reported that they did not smoke and did not drink alcohol
regularly. Patients who were taking antihypertensive drugs were not excluded and were
allowed to continue taking the same dose of the drugs. None of the subjects followed a
specific diet before the inclusion in the study no use of immunobiological therapy TNF-a
inihibitor. The patients were instructed by a nutritionist to maintain their usual diets, alcohol
intake, level of physical activity, or other lifestyle factors throughout the intervention period.

Non-compliance was verified in two patients from the control group, two patients from
the fish oil group and four patients from the cranberry juice group (Figure 1).

This study was conducted according to the guidelines laid down in the Declaration of
Helsinki and all procedures involving human subjects/patients were approved by the University
of Londrina Parand, Brazil. Written informed consent was obtained from all subjects/patients.
Trial registry name: “Influéncia da ingestdo de 6leo de peixe e suco de cranberry de baixa
caloria sobre o processo inflamatério e 0 estresse oxidativo em pacientes com artrite
reumatoide”, registration identification number: CAAE: 13426014.6.0000.5231, URL for the
registry:
http://aplicacao.saude.gov.br/plataformabrasil/login.jsf;jsessionid=80E997928B85A42C6B74
F3420214D98C.server-plataformabrasil-srvjpdf130

Study Design


http://aplicacao.saude.gov.br/plataformabrasil/login.jsf;jsessionid=80E997928B85A42C6B74F3420214D98C.server-plataformabrasil-srvjpdf130
http://aplicacao.saude.gov.br/plataformabrasil/login.jsf;jsessionid=80E997928B85A42C6B74F3420214D98C.server-plataformabrasil-srvjpdf130
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Patients with RA were assigned to one of three groups into three groups after
stratification by age, sex, and waist circumference (WC): the first group (control group (C),
n=21) was only directed to maintain their usual diet; the second group (fish oil group (FO),
n=21) received 3 g/d of fish oil n-3 fatty acids (10 capsules) and the third group (fish oil and
low calorie cranberry juice (FOCR), n=20) consumed 3 g/d of fish oil n-3 fatty acids (10
capsules) and 500 mL/d of reduced-energy cranberry juice. Op¢ado Ad Oceanum, LTDA,
Grande Florianépolis, SC, Brazil, manufacturers of pharmaceutical products provided fish oil
capsules and Juxx Company, Barueri, Sdo Paulo, Brazil supplied the cranberry juice.

Each fish oil capsule contained 180 mg of eicosapentaenoic acid (EPA) and 120 mg
of docosahexaenoic acid (DHA) originated from sardines. The capsules were given at
breakfast, lunch, and dinner. The subjects were recommended to avoid resting after meals to
avoid unpleasant effects. The juice was given at lunch and dinner. The subjects were
recommended to avoid resting after meals to prevent unpleasant effects. Interviews were
performed to assure no change in lifestyle factors throughout the study. The nutrient
composition of 200 mL of cranberry juice was as follows: 20 Kcal, 0 g of protein, 5g of
carbohydrate, 0 g of lipids, 0 g of fiber, 30 mg of sodium, vitamin C 60 mg, 65.96 mg of
proanthocyanidins, total phenolics of 103.5 mg, and 0.12 mg of folic acid. The total antioxidant
power of cranberry juice determined by Oxygen Radical Antioxidant Capacity (ORAC) was
183.65 umol TE/mL. Evaluation of clinical and laboratorial parameters was assessed at the
beginning of the study and after 90 days.

Steps taken to optimize compliance

Various measures were taken to optimize and to assess patient compliance. Before
the begging of each trial, it was assured that the patients understood that they could be
allocated to any group. Boxes of fish oil capsules were handed out at the
initial interview and at the two later visits. The participants were asked to return
the boxes at each visit so the number of capsules taken could be estimated by
guestioning the patients and by counting the remaining capsules. Boxes of cranberry juice
were handed out at the initial interview and at the two visits later. Subjects were asked to bring
back any unconsumed juice to assess unmonitored compliance. In addition, telephone
interviews were performed to evaluate whether the patients were using correctly the
supplements and to avoid lifestyle changes.

Clinical Evaluation

Waist circumference (WC) was measured with a soft tape on standing subjects

midway between the lowest rib and the iliac crest. Patients were selected according to
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the 2010 American College of Rheumatology/European League Against Rheumatism
(ACR/EULAR) classification criteria ?®, and disease activity status was determined using the
DAS28-C-reactive protein (CRP) @9, according to the formula on the DAS website G, by a
single blind rheumatologist. The DAS28-CRP considers 28 tender and swollen joint counts,
general health (GH; patient assessment of disease activity using a 100 mm visual analogue
scale where O=best, 100=worst), plus levels of CRP (mg/L). DAS28 values categorize patients
into four different groups, namely, remission group: DAS28 < 2.6; low disease activity group:
2.6 < DAS28 < 3.2; moderate disease activity group 3.2 < DAS 28 < 5.1; and high disease
activity group: DAS28 > 5.1 @D,

Immunological, and Inflammatory Biomarkers

After fasting for 12h, the patients underwent the following laboratory blood analysis:
Serum high sensitivity CRP (hsCRP) and rheumatoid factor (RF) were measured using
immunoturbidimetric assay (C8000 Architect Abbott Laboratories, Abbott Park, IL, USA). Anti
— citrullinated cyclic peptide antibodis (anti-CCP) levels were assayed using the
chemiluminescence microparticle immunoassay (Architect, Abbott Laboratory, Abbott Park, IL,
USA).

IL-6 levels were measured by a sandwich enzyme-linked immunosorbent assay
(ELISA) using a commercial immunoassay ELISA (Ready-Set Go! Set, e-Bioscience, San
Diego, California, USA). Plasma levels of adiponectin and leptin were measured using a
sandwich enzyme-linked immunosorbent assay (ELISA), (Duo Set, R&D System, Minneapolis,
MN, USA). Erythrocyte sedimentation rate (ESR) was obtained by automated kinetic-
photometric method (Ves-Matic CUBE 30, DIESSE, Siena, Italy).

Statistical analysis

Categorical data were analyzed with chi-square test. Absolute number and
percentage demonstrated the results. The Wilcoxon matched pairs test was performed to verify
changes from baseline (intra-group changes). The Kruskal-Wallis with post hoc Dunn’s test
was performed to compare baseline values and differences across treatment groups (inter-
group changes). Data are expressed as the medians and 25th—75th percentiles. The results
were considered significant when p <0.05. The statistical analysis program Graph Pad Prism
version 4.0 (San Diego, CA, USA), was used for evaluations.

The sample size was estimated statistically for each group considering a statistical
power of 80% and the two-sided significance level of p <0.05. The sample size was calculated

in order to detect statistical differences of at least 10% in the evaluated parameters. Cal Stat



67

program was used for sample size calculation, based on the average and standard deviation

for some of the parameters evaluated previously in other studies.

RESULTS

Non-compliance was verified in eight patients, two from the control group, two from
the fish oil group and four from the cranberry juice group (Figure 1).

Demographic and clinical characteristics of the patients with RA are shown in table 1.
There were no differences between the groups in relation to age, sex, ethnicity, extra articular
involvement, physical activity, tabagism, and medications of the patients. Also, ESR, CRP, IL-
6 and DAS 28 values were not statistically different at the beginning of the study (data not
shown).

Regarding the baseline values (table 2), the group which consumed fish oil and
cranberry showed a decrease in ESR (p=0.033) and CRP (p= 0.002) values. In addition, this
group had a reduction in several other parameters related to disease activity, such as DAS28
(p=0.001), adiponectin (p=0.021), and IL-6 levels (p=0.045). In the meantime the group which
only consumed fish oil also showed a decrease in DAS28 (p=0.045) and adiponectin levels
(p=0.024), but not in ESR, CRP and IL-6. At last, the control group showed a reduction in
adiponectin levels (p=0.017). Statistically significant changes in RF, anti-CCP and leptin were
not observed in the groups in relation to the baseline values (table 2). Also, there were not
significant differences in WC in the groups before and after the study (data not shown).
Differences across treatments (table 2) showed that the group which consumed fish oil and
cranberry had significant decreases (p < 0.05) in ESR and CRP compared with the controls
and with the group which only consumed fish oil, whereas reduction in DAS28 was verified
when the fish oil and cranberry group was compared to the control group.

DISCUSSION

The main findings of the present study confirmed the hypothesis that the group of RA
patients that associated fish oil and cranberry juice would have an additional improvement of
disease activity than the group that only consumed fish oil. This effect was shown by the
significant decrease in inflammatory biomarkers ESR, CRP and IL-6, and also by a robust
significant decrease in disease activity score.

Accordantly to other reports, the current study found similar results with those from

other authors who did not find any significant difference using fish oil in relation to the pro-
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inflammatory markers ESR @, CRP “334 and IL-6 ©%. Classically, arachdonic acid
metabolites inhibition, especially leukotriene (LT) B4, is considered as one of the main
mechanisms by which fish oil exerts its action, but many other mediators are also decreased,
such as proinflammatory cytokines ©. Therefore, fish oil inhibition of proinflammatory nuclear
transcription factor kB in several tissues activating peroxisome proliferator activated receptor-
y and many other signaling proteins is a mechanism which has deserved considerable
attention due to the potential possibility of using medications and nutritional interventions, such
as fish oil, to regulate these transcription factors mediated pathway ©.

In the current study, adiponectin levels decreased in all groups. This reduction is
considered beneficial in RA since this adipocytokine is considered to have proinflammatory
effects in RA @639 differently from other metabolic diseases, such as obesity, MetS and
diabetes mellitus, where it has anti-inflammatory effects “%4Y, Scotece et al. ¢ reported that
adiponectin induces prostaglandin (PG) E2, IL-6, IL-8, matrix metalloproteinase (MMP)-1 and
MMP-13 in human synovial fibroblasts and also induces nitric oxide (NO), IL-6, MMP-3, MMP-
9, MCP-1 and IL-8 in human condrocytes which leads to inflammation by increasing TNF-a
and IL-6. Frommer et al. ®® showed a destructive role in all adiponectin isoforms in RA patients
reinforcing the detrimental action of adiponectin in this chronic inflammatory disease.
Unexpectedly, the control group also reduced the adiponectin levels. Although the effect of
medications used for RA could be suggested to explain adiponectin reduction in all groups, no
study has demonstrated such effect yet. In contrast to the current findings, other studies
reported higher adiponectin levels with the treatment with methotrexate and low prednisolone
dose in patients with RA “2 or with sulfasalazine, hydroxychloriquine or infliximab ©2).
Altogether, these data seem to suggest the need for more cross-sectional and longitudinal
studies to clarify the scenario on the role of adiponectin in RA pathophysiology.

We are not aware of any study which has verified the effect of cranberry juice in RA
patients. Duffey & Sutherland “¥ reported that cranberry juice consumers had lower CRP
levels than non-consumers. Other studies with individuals in different conditions, such as
healthy subjects @, type 2 diabetes mellitus ?® and MetS @® also found a decrease in CRP
(252645 and IL-6 values @® with cranberry juice. However, in a study performed by our group
with MetS patients, low-calorie cranberry juice (700 mL/d) given for two months was not able
to decrease CRP or IL-6 values @7. The decrease in inflammatory biomarkers only verified in
RA patients who used fish oil associated with cranberry juice, but not isolated, reinforces not
only the well-known cranberry antioxidant effect, but also its important anti-inflammatory action
“8)_The reduction in pro-inflammatory cytokines is important in RA pathophysiology since their

increased levels can indicate disease severity “"). IL-6 is considered to be the major mediator
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of the hepatic acute-phase reaction and is thought to play a central role in the pathogenesis of
CVD in patients with insulin resistance and MetS “®. |n addition, inflammation, demonstrated
primarily by elevated levels of serum CRP, is thought to be associated with both insulin
resistance and MetS ©“959, Therefore, it is possible to assume that reduced CRP and IL-6
levels verified in the group who consumed both fish oil and cranberry juice could have a
potential influence in decreasing CVD risk.

Although ESR can be influenced by confounding factors such as age, sex, fibrinogen
levels, hypergammaglobulinemia, RF and anemia, ESR showed a reduction in the group which
associated fish oil and cranberry juice. ESR tends to reflect disease activity of the past few
weeks, whereas CRP reflects more short-term changes in disease activity. Therefore, the
advantage of CRP is that it is more sensitive to short-term changes in disease activity .

Studies have reported several mechanisms by which cranberry and components
could exert their biological actions. There is accumulating evidence that quercetin, a flavonoid
found in large quantities in cranberries, is a potent down-regulator of the nuclear factor-kappa
B (NF-kB) pathway ®V. In addition, resveratrol, a polyphenol also present in cranberry juice,
has been shown to suppress the expression of inflammatory genes relevant to CVD through
the modulation of the NF-kB and JAK/STAT? pathways in cultured cells ”. Numerous genes
of inflammatory proteins are under the regulation of NF-kB, including adhesion molecules, IL-
6 and TNF-a. Other components like proanthocyanidin, anthocyanidins, hydroxycinnamic acid
and acetylsalicylic acid that can be found in cranberries have all been shown to prevent
expression of adhesion molecules induced by TNF-a through their inhibitory action on NF-kB
activation 32452)_|n addition, flavonols, such as quercetin, found in some fruit including berries,
have been shown to inhibit cyclooxygenase and lipoxygenase activities ¢, enzymes which
are released after arachidonic acid stimulus, the initiator of a general inflammatory response.

The following limitations must be considered in the present study: first, the small
number of participants, although sample size calculation showed that the number of patients
was above of the minimum required; second, the lack of a placebo group, although several
studies pointed out the difficulty in obtaining a placebo group in fish oil studies due to the fishy
taste the patients have while consuming the product. In addition, many studies with cranberry
juice did not use a placebo group @454, Third, the absence of an isolated cranberry juice group
does not allow us to have more definite conclusions.

Nevertheless, this study has several strengths. The current study is the first in our
knowledge to use concomitantly fish oil and cranberry juice to evaluate disease activity and
inflammatory biomarkers in patients with RA. In addition, medications and associated

diseases, which could interfere in the results, were rigorously monitored. At last, demographic
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and clinical characteristics were similar in the different groups.

In conclusion, the present study confirmed previous reports on disease activity of fish
oil in patients with RA. In addition, the original hypothesis which underlies this study, that
cranberry juice would add beneficial effects to fish oil was confirmed both in the robust findings
of decreasing disease activity and also by inflammatory biomarkers results. These findings
may open new avenues to analyze the effects of cranberry in decreasing disease activity in
RA patients, but this issue must be confirmed in other studies, and especially with an additional
group only consuming cranberry. Overall, this study reinforce the role of fish oil in patients with
RA, but also points out the need for more studies with cranberry in this highly prevalent chronic
disability disease.

FINANCIAL SUPPORT

This research was supported by the National Council of Brazilian Research — CNPq.
The Juxx Company supplied the cranberry juice. Juxx Company had no role in the

design, analysis or writing of this article.

CONFLICT OF INTEREST

None.

AUTHORSHIP

ECSF, FTR and TMVI collected the data, interpreted the results and wrote the
manuscript; DFA, TF and MABL collected data, performed cytokine analysis and wrote the
manuscript; BMS collected data, performed cranberry analysis and wrote the manuscript;
ANCS interpreted the results, designed the study, wrote the manuscript and performed the
statistical analysis and ID developed the hypothesis tested in the study, designed the study,

interpreted the results and wrote the manuscript.



71

REFERENCES:

10.

11.

Myasoedova E, Crowson CS, Kremers HM et al. (2010). Is the incidence of
rheumatoid arthritis rising?: results from Olmsted County, Minnesota, 1955-2007.
Arthritis Rheum 62,1576—-1582.

Barbosa DS, Cecchini R, El Kadri MZ, et al. (2003). Decreased oxidative stress in
patients with ulcerative colitis supplemented with fish oil omega-3 fatty acids. Nutrition
19,837-842.

Calder PC (2015). Marine omega-3 fatty acids and inflammatory processes: Effects,

mechanisms and clinical relevance. Biochim Biophys Acta 1851,469-484.

Berbert AA, Kondo CR, Almendra CL, et al. (2005). Supplementation of fish oil and

olive oil in patients with rheumatoid arthritis. Nutrition 21,131-136.

James M, Proudman S, Cleland L (2010). Fish oil and rheumatoid arthritis: past,
present and future. Proc Nutr Soc 69,316-323.

Miles EA, Calder PC (2012). Influence of marine n-3 polyunsaturated fatty acids on
immune function and a systematic review of their effects on clinical outcomes in
rheumatoid arthritis. Br J Nutr 107,5171-184.

Proudman SM, James MJ, Spargo LD, et al. (2015). Fish oil in recent onset
rheumatoid arthritis: a randomised, double-blind controlled trial within algorithm-based
drug use. Ann Rheum Dis 74,89-95.

Jung UJ, Torrejon C, Tighe AP, et al. (2008). n-3 Fatty acids and cardiovascular

disease: mechanisms underlying beneficial effects. Am J Clin Nutr 87,2003S-9S.

Endres S, Ghorbani R, Kelley VE, et al. (1989). The effect of dietary supplementation
with n-3 polyunsaturated fatty acids on the synthesis of interleukin-1 and tumor

necrosis factor by mononuclear cells. N Engl J Med 320,265-271.

De Caterina R, Liao JK, Libby P (2000). Fatty acid modulation of endothelial
activation. Am J Clin Nutr 71,213S5-223S.

Calder PC (2006). n-3 polyunsaturated fatty acids, inflammation, and inflammatory
diseases. Am J Clin Nutr 83,15055-1519S.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

72

He K, Liu K, Daviglus ML, et al. (2008). Intakes of long-chain n-3 polyunsaturated fatty
acids and fish in relation to measurements of subclinical atherosclerosis. Am J Clin
Nutr 88,1111-1118.

Cleland LG, Caughey GE, James MJ, et al. (2006). Reduction of cardiovascular risk
factors with longterm fish oil treatment in early rheumatoid arthritis. J Rheumatol 10,
1973-1979.

Pereira IA, Mota LMH, Cruz BA, et al. (2012). Consenso 2012 da Sociedade Brasileira
de Reumatologia sobre 0 manejo de comorbidades em pacientes com artrite

reumatoide. Rev Bras Reumatol . Sociedade Brasileira de Reumatologia 52,483—-495.

Picerno V, Ferro F, Adinolfi A, et al. (2015). One year in review: the pathogenesis of
rheumatoid arthritis. Clin Exp Rheumatol 33,551-558.

Ross R (1999). Atherosclerosis--an inflammatory disease. N Engl J Med 340,115-126.

McKay DL, Blumberg JB (2007). Cranberries (Vaccinium macrocarpon) and
cardiovascular disease risk factors. Nutr Rev . ;65,490-502.

Pedersen CB, Kyle J, Jenkinson AM, et al. (2000). Effects of blueberry and cranberry
juice consumption on the plasma antioxidant capacity of healthy female volunteers.
Eur J Clin Nutr . ;54,405-408.

Vinson JA, Su X, Zubik L, et al. (2001). Phenol antioxidant quantity and quality in
foods: fruits. J Agric Food Chem .;49,5315-5321.

Porter ML, Krueger CG, Wiebe DA, et al. (2001). Cranberry proanthocyanidins
associate with low-density lipoprotein and inhibitin vitro Cu2+-induced oxidation. J Sci
Food Agric 81,1306-1313.

Yan X, Murphy BT, Hammond GB, et al. (2002). Antioxidant activities and antitumor
screening of extracts from cranberry fruit (Vaccinium macrocarpon). J Agric Food
Chem 50,5844-5849.

Ruel G, Pomerleau S, Couture P, et al. (2005). Changes in plasma antioxidant
capacity and oxidized low-density lipoprotein levels in men after short-term cranberry

juice consumption. Metabolism 54,856-861.



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

73

Ruel G, Couillard C (2007). Evidences of the cardioprotective potential of fruits: the
case of cranberries. Mol Nutr Food Res 51,692-701.

Ruel G, Pomerleau S, Couture P, et al. (2008). Low-calorie cranberry juice
supplementation reduces plasma oxidized LDL and cell adhesion molecule
concentrations in men. Br J Nutr 99,352-359.

Lee IT, Chan YC, Lin CW, et al. (2008). Effect of cranberry extracts on lipid profiles in
subjects with Type 2 diabetes. Diabet Med 25,1473-1477.

Basu A, Betts NM, Ortiz J, et al. (2011). Low-energy cranberry juice decreases lipid
oxidation and increases plasma antioxidant capacity in women with metabolic
syndrome. Nutr Res 31,190-196.

Sim&o TNC, Lozovoy MAB, Siméo ANC, et al. (2013). Reduced-energy cranberry
juice increases folic acid and adiponectin and reduces homocysteine and oxidative

stress in patients with the metabolic syndrome. Br J Nutr 110,1885-1894.

Aletaha D, Neogi T, Silman AJ, et al. (2010). Rheumatoid arthritis classification
criteria: an American College of Rheumatology/European League Against

Rheumatism collaborative initiative. Ann Rheum Dis 69,1580-1588.

Fransen J, Welsing P M, Keijzer R M van RPL (2004). Disease activity scores using
C-reactive protein: CRP may replace ESR in the assessment of RA disease activity.
Ann Rheum Dis 62, Suppl:151.

DAS28 - Home of the Disease activity score and DAS28 . Available from:

http://www.das-score.nl/das28/en/(accessed November 2016).

Prevoo ML, van’t Hof MA, Kuper HH, , et al. (1995). Modified disease activity scores
that include twenty-eight-joint counts. Development and validation in a prospective

longitudinal study of patients with rheumatoid arthritis. Arthritis Rheum 38,44-48.

Haffner SM, Miettinen H, Stern MP (1997). The homeostasis model in the San Antonio
Heart Study. Diabetes Care 20,1087-1092.

Skulas-Ray AC (2015). Omega-3 fatty acids and inflammation: A perspective on the
challenges of evaluating efficacy in clinical research. Prostaglandins Other Lipid
Mediat 116,104-111.



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

74

Muldoon MF, Laderian B, Kuan DCH, , et al. (2016). Fish oil supplementation does not
lower C-reactive protein or interleukin-6 levels in healthy adults. J Intern Med 279,98—
109.

James MJ, Gibson RA, Cleland LG (2000). Dietary polyunsaturated fatty acids and
inflammatory mediator production. Am J Clin Nutr 71:343S-348S.

Klein-Wieringa IR, Van Der Linden MPM, Knevel R, et al. (2011). Baseline serum
adipokine levels predict radiographic progression in early rheumatoid arthritis. Arthritis
Rheum 63,2567-2574.

Scotece M, Conde J, Gomez R, Lopez V, et al. (2012). Role of adipokines in
atherosclerosis: Interferences with cardiovascular complications in rheumatic

diseases. Mediators Inflamm 2012,1-14.

Frommer KW, Schéffler A, Bichler C, et al. (2012). Adiponectin isoforms: a potential
therapeutic target in rheumatoid arthritis? Ann Rheum Dis 71,1724-1732.

Skalska U, Kontny E (2016). Adiponectin Isoforms and Leptin Impact on Rheumatoid
Adipose Mesenchymal Stem Cells Function. Stem Cells Int 2016,1-7.

Dichi I, Sim&o ANC (2012). Metabolic syndrome: new targets for an old problem.
Expert Opin Ther Targets 16,147-150.

Abella V, Scotece M, Conde J, et al. (2014). Review Article Adipokines , Metabolic
Syndrome and Rheumatic Diseases. J Immunol Research 2014,1-15.

Yasar Bilge NS, Kasifoglu N, Kasifoglu T, et al. (2016). The role of methotrexate and
low-dose prednisolone on adiponectine levels and insulin resistance in patients with
rheumatoid arthritis naive to disease-modifying antirheumatic drugs. Int J Rheum Dis
.;19,665-671.

Engvall I-L, Tengstrand B, Brismar K, , et al. (2010). Infliximab therapy increases body
fat mass in early rheumatoid arthritis independently of changes in disease activity and
levels of leptin and adiponectin: a randomised study over 21 months. Arthritis Res
Ther 12,R197.

Duffey KJ, Sutherland LA (2015). Adult consumers of cranberry juice cocktail have

lower C-reactive protein levels compared with nonconsumers. Nutr Res 35,118-126.



45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

75

Novotny JA, Baer DJ, Khoo C, et al. (2015). Cranberry juice consumption lowers
markers of cardiometabolic risk, including blood pressure and circulating C-reactive

protein, triglyceride, and glucose concentrations in adults. J Nutr 145,1185-1193.

Cassidy A, Rogers G, Peterson JJ, et al. (2015). Higher dietary anthocyanin and
flavonol intakes are associated with anti-inflammatory effects in a population of US
adults. Am J Clin Nutr 102,172-181.

Mateen S, Zafar A, Moin S, et al. (2016). Understanding the role of cytokines in the
pathogenesis of rheumatoid arthritis. Clin Chim Acta 455,161-171.

Yudkin JS, Kumari M, Humphries SE, et al. (2000). Inflammation, obesity, stress and

coronary heart disease: is interleukin-6 the link? Atherosclerosis 148,209-214.

Festa A, D’Agostino R, Howard G, et al. (2000). Chronic subclinical inflammation as
part of the insulin resistance syndrome: the Insulin Resistance Atherosclerosis Study
(IRAS). Circulation 102,42—-47.

Tamakoshi K, Yatsuya H, Kondo T, et al. (2003). The metabolic syndrome is
associated with elevated circulating C-reactive protein in healthy reference range, a

systemic low-grade inflammatory state. Int J Obes Relat Metab Disord 27,443—-449.

Martinez-Fl6rez S, Gutiérrez-Fernandez B, Sanchez-Campos S, et al. (2005).
Quercetin attenuates nuclear factor-kappa B activation and nitric oxide production in
interleukin-1beta-activated rat hepatocytes. J Nutr 135,1359-1365.

Youdim KA, McDonald J, Kalt W, et al. (2002). Potential role of dietary flavonoids in
reducing microvascular endothelium vulnerability to oxidative and inflammatory insults.
J Nutr Biochem 13,282-288.

Nijveldt RJ, van Nood E, van Hoorn DE, et al. (2001). Flavonoids: a review of probable

mechanisms of action and potential applications. Am J Clin Nutr 74,418-425.

O’Byrne DJ, Devaraj S, Grundy SM, et al. (2002). Comparison of the antioxidant
effects of Concord grape juice flavonoids alpha-tocopherol on markers of oxidative
stress in healthy adults. Am J Clin Nutr 76,1367-1374.



Figure 1 — Schematic of subject flow and reasons for exclusion
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Table 1 — Demographic and clinical characteristics in the control (C), fish oil (FO) and fish oil associated with cranberry (FOCR) groups of patients
with rheumatoid arthritis (RA) at the beginning of the study

Characteristics C (n=21) FO (n=21) FOCR (n=20) Cvs FO Cvs FOCR FOvs FOCR

Age (years) >2 o8 o8 NS NS NS
(43-63) (47-64) (47-65)

Sex

Female 18 17 15 NS NS NS

Male 3 4 5

Ethnicity

Caucasian - 19 18 18 NS NS NS

Non caucasian 2 3 2

Extra articular RA

ves 0 1 2 NS NS NS

No 21 20 18

Physical activity

Yes 5 4 2 NS NS

No 16 17 18 NS

Tabagism

ves 2 1 1 NS NS NS

No 19 20 19

Prednisone

Yes 17 17 12 NS NS NS

No 4 4 8

Metotrexate

Yes 12 12 13 NS NS NS

No 9 9 7

Hydroxychloriquine
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Yes 9 11 7 NS NS NS
No 12 10 13

Leflunomide

Yes 12 12 12 NS NS NS
No 9 9 8

The Kruskall-Wallis test. Data are shown in median and interquartile range (25% -75%); NS, non-significant
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Table 2 — Evaluation of biomarkers related to rheumatoid arthritis disease activity in the control (C), fish oil (FO) and fish oil associated with cranberry
(FOCR) groups at the baseline and after 90 days.

C (n=21) FO (n=21) FOCR (n=20)
Biomarker P
TO T90 P value TO T90 value TO T90 P value
ESR (mm/h)* 28.0 19.0 NS 21.5 26.5 NS 16.0 11.0 0.033
(11.5-39.5)  (13.0-39.5) (11.5-39.0) (21.0-45.0) (10.0-27.0) (5.5-29.0)
CRP (mg/L)* 55 3.9 NS 3.7 7.1 NS 3.7 25 0.002
(2.0-9.5) (1.7-11.2) (1.9-5.5) (3.9-12.6) (1.7-7.5) (1.9-5.1)
DAS 28 (CRP )# 2.96 2.77 NS 3.65 2.98 0.045 2.57 1.90 0.001
(2.55-4.12) (2.42-3.52) (2.63-4.42) (2.47-3.53) (2.22-3.21) (1.64-2.36)
RF (U1 / mL) 15.0 28.8 NS 58.1 50.5 NS 15.8 46.0 NS
(12.9-47.5) (3.9-54.1) (15.0-131.2) (9.5-83.7) (6.6-150.9) (34.2-125.5)
Anti-CCP (U/mL) 4.2 3.9 NS 21.2 17.0 NS 2.0 2.9 NS
(0.5-28.5) (0.50-20.0) (0.5-136,2) (0.5-221.5) (0.5-120.0) (0.5-100.5)
Adiponectin (pg/ml) 2002 1417 0.017 1577 1409 0.024 2346 1958 0.021
(1462-2548) (1146-2019) (1163-2173)  (1025-1821) (1693-3169) (1581-3011)
Leptin (ng/ml) 6.53 5.52 NS 6.27 7.51 NS 9.23 11.00 NS
(2.05-15.88) (1.96-11.36) (3.48-9.88) (3.70-12.46) (3.10-16.02) (4.88-15.60)
IL-6 (pg/mI) 6.34 3.25 NS 5.46 10.18 NS 3.24 1.00 0.045
(2.74-18.91) (1.27-12.99) (2.59-15.21)  (4.29-20.62) (1.00-5.51) (1.00-2.14) '

Data are shown in median and interquartile range (25% -75%). The Wilcoxon test was performed to verify changes from baseline (intra-group changes).
The Kruskall-Wallis test was performed to compare differences between the baseline values and across treatment groups (inter-group changes). ESR,
erythrocyte sedimentation rate; CRP, C-reactive protein; DAS 28 (CRP), Disease Activity Score-28; RF, rheumatoid factor; Anti-CCP, anti-cyclic
citrullinated peptide; IL-6, Interleucin 6; NS, non-significant.

* Difference across treatments FOCR vs controls and FOCR vs FO, p < 0.05 # Difference across treatments FOCR vs controls, p < 0.05.
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6 CONCLUSAO

Apesar dos estudos demonstrarem as implicacfes das adipocinas na fisiopatologia
de doencas autoimunes, incluindo AR, ainda ndo esta claro seu papel na patogénese da
progressao da doenca ou na atividade da doenca.

Este € o primeiro estudo que avalia o efeito da ingestdo de 6leo de peixe associado
ou n&o ao suco de cranberry de baixa caloria no processo de inflamacéo, presente na AR,
bem como na atividade desta doenca

O presente estudo confirmou relatos anteriores sobre a eficacia da suplementagéo
com 6leo de peixe sobre a atividade da doenca em pacientes com AR. Além disso, a hipGtese
original subjacente a este estudo, de que o suco de cranberry iria adicionar efeitos benéficos
para o Oleo de peixe foi confirmada tanto na diminuicdo da atividade da doenca como nos
biomarcadores inflamatérios, em especial VHS, PCR e IL-6. Esses achados podem abrir
novos caminhos para analisar os efeitos do cranberry sobre a atividade da doenca em
pacientes com AR.

Ressalta-se a importancia de novos estudos que investiguem a agéo isolada do suco

de cranberry em marcadores inflamatorios e atividade da doenga em pacientes com AR.
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APENDICE A - FICHA DE AVALIACAO

FICHA DE AVALIAGAO DOS PACIENTES COM ARTRITE REUMATOIDE

NOME: FONE:
Endereco:
RG:
IDADE ou DN:

SEXO: feminino ( ) masculino ( )

AVALIACAO TEMPO ( )

TEMPO DE DIAGNOSTICO:
DAS 28:

COMPROMETIMENTO SISTEMICO EXTRA-ARTICULAR:
pulmonar ( ), vasculite ( ), ocular ( ), nodulos reumatoides ( ), cardiaco ( ), SNC ()

OUTRAS DOENCAS:
HAS ( ), DM (), dislipidemia ( ), IAM ( ), AVC ( ), outros:
outra colagenose ( ):

MEDICACOES

( ) Prednisona dose:

() Metotrexate dose:

( ) Hidroxicloroquina/Cloroquina dose:
( ) Sulfassalazina dose:

() Leflunomide dose:

() Etanercepte dose:

( ) Adalimumabe dose:

() Infliximabe dose:

() Tocilizumabe dose:

( ) Abatacepte dose:

( ) Rituximabe dose:

() Ciclofosfamida dose:

( ) outros:

TABAGISMO: sim ( ) n&o ()

ATIVIDADE FISICA: sim () ndo ( )
tipo: frequéncia: ha quanto tempo:

DADOS ANTROPOMETRICOS
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Altura Peso IMC Circunferéncia Pressao
(cm) (k) (kg/m2) Abdominal (cm) | Arterial
(mm/Hg)
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APENDICE B - TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Termo de Consentimento Livre e Esclarecido

Titulo da pesquisa: “Influéncia da ingestdo de 6leo de peixe e suco de Cranberry de
baixa caloria sobre o metabolismo, processo inflamatério e o estresse oxidativo em pacientes
com artrite reumatoide”

Prezado (a) Senhor (a):

Gostariamos de convida-lo (a) a participar da pesquisa “Influéncia da ingestédo de 6leo
de peixe e suco de Cranberry de baixa caloria sobre o processo inflamatério e o estresse
oxidativo em pacientes com artrite reumatoide”, realizada no Hospital Universitario de Londrina.
O objetivo dessa pesquisa é avaliar se o consumo de 6leo de peixe e suco de Cranberry,
isoladamente ou associados, podem melhorar a inflamacgéo e o estresse oxidativo decorrentes
da artrite reumatoide, bem como reduzir a atividade da doenca. A sua participacdo é muito
importante e ela se daria da seguinte forma: em um primeiro momento, como de rotina, vocé
passara por uma avaliacao clinica ambulatorial pelo médico reumatologista e uma coleta de
sangue para andlises laboratoriais. A partir desse momento, de acordo com um sorteio, vocé
sera incluido em um de 3 grupos: (1) grupo do 6leo de peixe (consumo diario de 10 capsulas
de 6leo de peixe por 90 dias (2) grupo 6leo de peixe + suco de Cranberry (90 dias) ou (3) grupo
controle (dieta habitual por 90 dias). Apds esse periodo vocé retornara ao ambulatério para que
as avaliacbes descritas acima sejam repetidas e possamos verificar os efeitos destas
intervencdes. Gostariamos de esclarecer que sua participagcdo é totalmente voluntéaria,
podendo vocé: recusar-se a participar, ou mesmo desistir a qualquer momento sem que isto
acarrete qualquer 6nus ou prejuizo a sua pessoa. Informamos ainda que as informacgdes serdo
utilizadas somente para os fins desta pesquisa e serdo tratadas com o mais absoluto sigilo e
confidencialidade, de modo a preservar a sua identidade.

O consumo de suco de Cranberry e/ou de 6leo de peixe ndo causam riscos a saude das

pessoas. Os beneficios esperados sdo reducdo da inflamacao, do estresse oxidativo e de
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fatores que possam favorecer o desenvolvimento de doencas do coracdo. Além disso, espera-

se também que ocorra uma melhora dos sintomas da doenga como dores, inchago, rigidez
nas articulacées e na sua qualidade de vida.

Informamos que o (a) senhor (a) ndo pagara nem serd remunerado por sua participacao.

Caso vocé tenha duvidas ou necessite de maiores esclarecimentos pode nos contatar

Elis Fatel (Telefone: 43-91617713; e-mail: elis.fatel@hotmail.com) e Flavia Troncon Rosa

(Telefone: 43-96990769; e-mail: flaviatrosa@yahoo.com.br) ou procurar o Comité de Etica em

Pesquisa Envolvendo Seres Humanos da Universidade Estadual de Londrina, na Avenida

Robert Kock, n°® 60, ou no telefone 33712490. Este termo devera ser preenchido em duas vias

de igual teor, sendo uma delas, devidamente preenchida e assinada entregue a vocé.

Londrina, de de 201

Pesquisador Responsavel: Prof. Dr Isaias Dichi. RG: 9.922.731-1

, tendo sido devidamente esclarecido sobre os

procedimentos da pesquisa, concordo em participar voluntariamente da pesquisa descrita
acima.

Assinatura (ou impresséo dactiloscopica):

Data:

Obs: Caso o participante da pesquisa seja menor de idade, deve ser incluido o campo para

assinatura do menor e do responsavel.
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ANEXO A — PARECER CONSUBSTANCIADO DO COMITE DE ETICA EM PESQUISA EM
SERES HUMANOS DA UNIVERSIDADE ESTADUAL DE LONDRINA

, UNIVERSIDADE ESTADUAL DE
:, Siid” | ONDRINA - UEL/ HOSPITAL W““"
o REGIONAL DO NORTE DO

PARECER CONSUBSTANCIADO DO CEP
DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Influéncia da ingestao de 6leo de peixe e suco de cranberry de baixa caloria sobre o
processo inflamatério e o estresse oxidativo em pacientes com artrite reumatoide

Pesquisador: Isaias Dichi

Area Tematica:

Versdo: 4

CAAE: 13426014.6.0000.5231

Instituicdo Proponente: CCS - Departamento de Clinica Médica

Patrocinador Principal: MINISTERIO DA CIENCIA, TECNOLOGIA E INOVACAO

DADOS DO PARECER

Numero do Parecer: 617.289
Data da Relatoria: 14/04/2014

Apresentacao do Projeto:
Trata-se da resposta a uma pendéncia indicada no parecer 575.753.

Objetivo da Pesquisa:
Idem ao parecer 575.753.

Avaliacdo dos Riscos e Beneficios:
Idem ao parecer 575.753.

Comentarios e Consideragdes sobre a Pesquisa:
Idem ao parecer 575.753.

Consideracdes sobre os Termos de apresentacao obrigatéria:
Idem ao parecer 575.753.

Recomendagdes:

N&o ha.

Conclusdes ou Pendéncias e Lista de Inadequacgées:

Nao ha.

Enderego: AVENIDA ROBERT KOCH, 60

Bairro: VILA OPERARIA CEP: 86.038-440
UF: PR Municipio: LONDRINA
Telefone: (43)3371-2490 E-mail: cep268@uel.br
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Continuagao do Parecer: 617.289

Situacdo do Parecer:
Aprovado

Necessita Apreciacédo da CONEP:

Nao

Consideragoes Finais a critério do CEP:
Parecer referendado.

LONDRINA, 15 de Abril de 2014

Assinador por:
Paula Mariza Zedu Alliprandini
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ANEXO B - Normas para publicagdo da Revista Brasileira de Reumatologia e do

British Journal of Nutrition

REVISTA BRASILEIRA DE REUMATOLOGIA - INSTRUCOES AOS AUTORES

Escopo e politica

Forma e preparacdo de manuscritos

Envio de manuscritos

Escopo e politica

A Revista Brasileira de Reumatologia (RBR) publica
artigos sobre temas reumatolégicos e correlatos, apds analise
por seu Conselho Editorial. A RBR é catalogada no Web of
Science, PUBMED/MEDLINE, Lilacs (Literatura Latino-
Americana e do Caribe em Ciéncias da Saude), Scopus, Index
Copernicus e Scielo (Scientific Electronic Library Online).

Ao submeter 0 manuscrito, os autores assumem a
responsabilidade de o trabalho ndo ter sido previamente
publicado nem estar sendo analisado por outra revista. Os
manuscritos devem ser inéditos, ter sido objeto de analise e com
anuéncia de todos os autores.

Artigos aceitos para publicagdo passam a ser
propriedade da revista.

A abreviatura de seu titulo € Rev Bras Reumatol, que
deve ser usada em bibliografias, notas de rodapé e em
referéncias bibliograficas.

Nao ha taxas para submisséo e avaliacdo de artigos.

A Revista adota o sistema iThenticate para todos os
manuscritos submetidos; na identificagdo de alto indice de
pareamento os arquivos sdo submetidos a avaliacdo pelos
editores.

Os manuscritos seréo avaliados inicialmente por editor-
chefe e/ou editor associado, e se considerado em conformidade
com formato e escopo da Revista, seguirdo para avaliacdo por
no minimo dois revisores com conhecimento cientifico na area

de pesquisa, de procedéncia nacional ou estrangeira. Apos as


http://www.scielo.br/revistas/rbr/pinstruc.htm#001
http://www.scielo.br/revistas/rbr/pinstruc.htm#002
http://www.scielo.br/revistas/rbr/pinstruc.htm#003
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devidas correc¢des e possiveis sugestdes, 0 manuscrito recebera
os pareceres favoraveis ou desfavoraveis dos revisores, que
subsidiardo a subsequente reavaliacdo e recomendacgdo de
aceite ou rejeicdo pelo editor associado. As decisdes finais serdo

de responsabilidade do editor-chefe”.

FORMA E PREPARAGAO DE MANUSCRITOS

APRESENTACAO DO MANUSCRITO

O manuscrito pode ser submetido em portugués ou inglés, em espaco duplo, com
margens de 2,5 cm. No texto ndo devem ser empregadas abreviaturas ndo convencionais,
girias (jargbes) médicas ou redacao tipo telegréfica. A citacdo de medicamentos e produtos
farmacéuticos deve ser feita utilizando-se apenas a nomenclatura farmacolégica, sem
mencéo do nome comercial.

ESTRUTURA DO MANUSCRITO

Manuscript*, Title Page*, Cover Letter e Author Agreement* devem ser enviados
em arquivos individuais. Tabelas e figuras devem ser numeradas conforme citadas no texto
e enviadas em arquivos separados, com titulos e legendas correspondentes. (*arquivos
obrigat6rios)

Pagina do titulo

Deve conter: a) titulo do artigo; b) nome completo dos autores e sua titulagdo mais
importante; c) departamento(s) e instituicdo(6es) onde se originou o trabalho; d) nome,
endereco completo e e-mail valido do autor responséavel para correspondéncia; e) conflito
de interesse e agéncias financiadoras relevantes; f) titulo resumido com no maximo 60
caracteres.

Author Agreement

E o documento no qual os autores declaram a originalidade do manuscrito, além
de aprovarem o artigo objeto da submisséo, a autoria e a ordem da lista de autores. Deve
ser assinado por todos os autores. A seguir € apresentado um modelo.

Caro Editor,

Os autores, abaixo assinados, declaram que este manuscrito € original, ndo foi
publicado antes e ndo se encontra submetido para qualquer outra publicacao.

Gostariamos de pedir a atengdo do Editor para a presente publicacdo de nés
autores, referente a aspectos do presente manuscrito submetido. Confirmamos que o

manuscrito foi lido e aprovado por todos os autores signatarios e que nao ha nenhum outro
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autor a fazer parte sendo os listados. Confirmamos também que a ordem dos autores
listada no manuscrito foi aprovada por todos.

Entendemos que o Autor para Correspondéncia serd o Unico contato para o
processo editorial. Ele sera o Unico responséavel pela comunica¢do com os demais autores
acerca do progresso da submissao, da revisdo do manuscrito e de sua aprovacao final.

(Assinatura de todos os autores)

Artigo Original

Deve conter: pagina do titulo, pagina de resumo com palavras-chave, introducéo,
material e métodos ou pacientes e métodos, resultados e discussao, agradecimentos,
referéncias, tabelas, figuras e legendas das figuras. Nao deve exceder 5.000 palavras,
incluindo-se as referéncias e excluindo-se a pagina do titulo, resumo, tabelas e legendas.
Pode exibir até seis figuras ou tabelas e até 50 referéncias.

Pagina de resumo

Deve conter: a) objetivo, métodos, resultados e conclusdes, ndo excedendo 250
palavras; b) trés a cinco palavras-chave.

Introdugéo

A finalidade dessa sec¢édo é definir o propdsito e as razdes para a realizagdo do
trabalho. N&o se recomenda extensa revisdo da literatura.

Pacientes e métodos ou Material e métodos

Deve incluir informagfes suficientes que permitam a reproducéo do trabalho e,
quando pertinente, a aprovacdo pelo Comité de Etica institucional. Os métodos
empregados na analise estatistica devem sempre ser citados.

Resultados

Devem ser claros e concisos. Tabelas e graficos ndo devem duplicar informacdes.

Discusséo

Deve ser concisa, interpretando os resultados no contexto da literatura atual. E
conveniente ndo ultrapassar a metade do nimero de paginas do trabalho completo.

Agradecimentos

Apenas as pessoas que contribuiram, por exemplo, com técnicas, discusséo e
envio de pacientes. Auxilio financeiro deve ser referido na pagina do titulo.

Referéncias

Devem ser citadas no texto em algarismos arabicos, sobrescritos e depois da
pontuacdo, sem parénteses ou colchetes. A humeragcdo deve ser sequencial, de acordo
com a ordem de citagdo no texto. Nas referéncias com mais de seis autores, devem ser

citados os seis primeiros, seguidos pela expressdo et al. Sugere-se a utilizagcdo dos
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programas Reference Manager ou Endnote, seguindo-se o estilo Vancouver. Exemplos de
referéncia para diferentes formatos sdo apresentados a seguir. Os autores devem
consultar o NLM’s Citing Medicine para mais informac¢des sobre os formatos das
referéncias.

Artigo de revista

1. Rivero MG, Salvatore AJ, Gomez-Puerta JA, Mascaro JM, Jr., Canete JD,
Munoz-Gomez J et al. Accelerated nodulosis during methotrexate therapy in a patient with
systemic lupus erythematosus and Jaccoud’s arthropathy. Rheumatology (Oxford) 2004;
43(12):1587-8.

Artigo extraido de endereco eletronico

2. Cardozo JB, Andrade DMS, Santiago MB. The use of bisphosphonate in the
treatment of avascular necrosis: a systematic review. Clin Rheumatol 2008. Available
from: http://www.springerlink.com.w10069.dotlib.com.br/content/I05j4j3332041225/fulltext.
pdf. [Accessed in February 24, 2008].

Livro

3. Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Medical microbiology.
4th ed. St. Louis: Mosby; 2002.

Tabelas e Figuras

Cada tabela ou figura devera ser numerada em algarismo arabico e enviada em
arquivo separado (.jpg, .tif, .png, .xls, .doc) com 300 dpi no minimo. Titulo e legenda devem
estar no mesmo arquivo da figura ou tabela a que se referem. Tabelas e ilustracdes devem
ser autoexplicativas, com informac¢des suficientes para sua compreensdo sem que se
tenha de recorrer ao trabalho. Fotomicrografias devem incluir a escala apropriada.

Artigo de Reviséo

Revisbes, preferencialmente sistematicas, podem ser submetidas a RBR,
devendo abordar com profundidade um tema de interesse para o reumatologista. Nao
apresentam estruturagédo padronizada, prescindindo de introduc¢éo ou discussdo. Devem
apresentar resumo sem subdivisbes, com trés a cinco palavras-chave, e ndo devem
exceder 6.000 palavras, incluindo-se as referéncias e excluindo-se a pagina do titulo,
resumo, tabelas e legendas. Podem exibir até cinco figuras ou tabelas e até 70 referéncias.

Relato de Caso

Deve incluir resumo e palavras-chave, sem necessidade de subdivisfes. O texto,
porém, apresenta as seguintes secdes: introducao, que deve ser concisa; relato de caso,
contendo a descricdo e a evolucéo do quadro clinico, exames laboratoriais, ilustracdes e

tabelas (que substituem as secdes material e métodos e resultados); e discusséo. Deve


http://www.springerlink.com.w10069.dotlib.com.br/content/l05j4j3332041225/fulltext.%20pdf
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conter no maximo seis autores, e nao deve exceder 1.500 palavras, incluindo-se as

referéncias e excluindo-se a pagina do titulo, resumo, tabelas e legendas. Pode exibir até

duas figuras ou tabelas e até 15 referéncias.

Comunicacao breve

Aborda um ponto ou detalhe especifico de um tema. Deve incluir resumo com no

maximo 250 palavras, e trés a cinco palavras-chave. O texto ndo necessita subdivisdes,

deve ter até 2.500 palavras incluindo-se as referéncias e excluindo-se a pagina do titulo,

resumo, tabelas e legendas. Pode exibir até trés figuras ou tabelas e até 25 referéncias.

Regras para aplicar tempos verbais apropriados de acordo com o contexto ou

secao
Contexto ou secéo
Resumo
Introducéo
Métodos, materiais
resultados
Discussédo/Concluséo
AtribuicBes
Descricdo de Tabelas e
Figuras

Conhecimento

estabelecido e resultados prévios

Tempo verbal apropriado

Passado

Presente, quando se referir
a fatos estabelecidos e
conhecimento prévio

Passado

Combinado de passado
(quando se referir a resultados
obtidos no trabalho) e presente
(quando se referir a fatos
estabelecidos e conhecimento
prévio); as vezes pode ser utilizado
o futuro (especialmente quando se
referir aperspectivas de trabalhos a
serem realizados)

Passado Ex.. Andrade et

al.relataram...
Presente

Presente

Regras gerais para se obter uma boa escrita em um artigo cientifico:
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Prefira a voz ativa

As sentencas devem ser curtas, claras e objetivas

A unidade de medida deve ser abreviada quando empregada com valores
numéricos (p. ex., 1 mg), mas escrita por extenso quando separada de valor numérico.
Utilize o Sistema Internacional de Unidades (Sl units) para definir as unidades de medida.
Lembre-se de deixar um espaco entre o nimero e a unidade (p. ex., 10 mg/dL), exceto
gquando for porcentagem, que deve estar junto (p. ex., 70%). O plural das unidades de
medida é a mesma forma do singular (p. ex., 1 mL, 10 mL; 1 h, 10 h). Quando iniciarem a
frase, 0os nUmeros devem estar por extenso, e ndo em algarismo arabico

Defina a abreviagcdo na primeira vez que aparecer no texto principal. Apos a
definicdo, use sempre a abreviacdo em vez da forma por extenso. Evite o uso de
abreviacdes no titulo e no resumo

Ao escrever em inglés, ndo utilize contracdes (p. ex., prefira does not em vez
de doesn't)

Livro recomendado: Rogers SM. Mastering scientific and medical writing: a self-
help guide. Berlin: Springer; 2007.

Consideragdes éticas e legais

A RBR segue as normas do Uniform Requirements for
Manuscripts (URM) Submitted to  Biomedical Journals desenvolvidas pelo The
International Committee of Medical Journal Editors (ICMJE) - fevereiro de 2006.

Conflito de interesse

A confianga publica no processo de revisao por pares e a credibilidade dos artigos
publicados dependem, em parte, de como o conflito de interesse é administrado durante a
redacdo, a revisdo por pares e a decisdo editorial. O conflito de interesse existe quando
um autor (ou instituicdo do autor), revisor ou editor tem relacdes financeiras ou pessoais
gue influenciem de forma inadequada (viés) suas acbes (tais relagcbes sdo também
conhecidas como duplo compromisso, interesses conflitantes ou fidelidades conflitantes).
Essas relagBes variam entre aquelas com potencial insignificante até as com grande
potencial para influenciar o julgamento, e nem todas as relacdes representam verdadeiro
conflito de interesse. O potencial conflito de interesse pode existir dependendo se o
individuo acredita ou ndo que a relacdo afete seu julgamento cientifico. Relacdes
financeiras (tais como emprego, consultorias, posse de acbes, testemunho de especialista
pago) sao os conflitos de interesse mais facilmente identificaveis e os mais suscetiveis de
minar a credibilidade da revista, dos autores e da propria ciéncia. No entanto, podem

ocorrer conflitos por outras razdes, tais como relacdes pessoais, competicdo académica e
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paixao intelectual.

Consentimento informado

Os pacientes tém o direito a privacidade, que ndo deve ser infringida sem o
consentimento informado. A identificacdo de informacdes, incluindo os nomes dos
pacientes, iniciais ou nimeros no hospital, ndo devem ser publicadas em descri¢des,
fotografias e genealogias, a menos que a informacao seja essencial para 0s propdsitos
cientificos e o paciente (ou responsavel) dé o consentimento livre e esclarecido para a
publicacdo. O consentimento informado para este propdsito requer que 0 manuscrito a ser
publicado seja mostrado ao paciente. Os autores devem identificar os individuos que
prestam assisténcia a escrever e divulgar a fonte de financiamento para essa assisténcia.
Detalhes identificadores devem ser omitidos se ndo sao essenciais. O anonimato completo
é dificil de se conseguir; no entanto, no caso de qualguer duvida, o consentimento deve
ser obtido. Por exemplo, mascarar a regido ocular em fotografias de pacientes é uma
protecdo de anonimato inadequada. Se as caracteristicas de identificacdo sdo alteradas
para proteger o anonimato, como na linhagem genética, os autores devem garantir que as
alteracdes ndo distorcam o significado cientifico. Quando o consentimento informado foi
obtido, ele deve ser indicado no artigo publicado.

Principios éticos

Ao relatar experimentos em seres humanos, os autores devem indicar se 0s
procedimentos seguidos estiveram de acordo com os padrdes éticos do comité
responsavel por experimentagdo humana (institucional e nacional) e com a Declaragéo de
Helsinki de 1975, revisado em 2000. Se houver duvida se a pesquisa foi realizada em
conformidade com a Declaracdo de Helsinki, os autores devem explicar a razao para sua
abordagem e demonstrar que o corpo de revisdo institucional aprovou explicitamente os
aspectos duvidosos do estudo. Ao relatar experimentos com animais, 0s autores devem
indicar se as orientacdes institucionais e nacionais para o cuidado e a utilizagdo de animais
de laboratério foram seguidas.

Registro de ensaios clinicos

Os ensaios clinicos devem ser registrados segundo recomendacdo da OMS

em www.who.int/ictrp/en/. A definicdo de ensaios clinicos incluem ensaios preliminares

(fase I): um estudo prospectivo com o recrutamento de individuos submetidos a qualquer
intervencao relacionada a saude (medicamentos, procedimentos cirargicos, aparelhos,
terapias comportamentais, regime alimentar, mudancas nos cuidados de saude) para
avaliar os efeitos em desfechos clinicos (qualquer parametro biomédico e de saude,

inclusive medidas farmacocinéticas e reacdes adversas). A RBR tem o direito de ndo


http://www.who.int/ictrp/en/
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publicar trabalhos que ndo cumpram estas e outras normas legais e éticas explicitadas
nas diretrizes internacionais.

Financiamento e apoio

Os autores devem, também, informar se receberam financiamento ou apoio de
instituicbes como CNPq, CAPES, Fundos Remanescentes da SBR, instituicoes
universitarias, laboratorios etc.
Secretaria Editorial RBR
Revista Brasileira de Reumatologia
Av. Brigadeiro Luiz Antonio, 2.466 - conjs. 93-94
CEP: 01402-000 - S&o Paulo - SP - Brasil
Tel./fax: (11) 3289-7165

e-mail: rbreumatol@terra.com.br

Envio de manuscritos:

O manuscrito deve ser submetido online através

do site: http://ees.elsevier.com/bjr

BRITISH JOURNAL OF NUTRITION (BJN) - INSTRUCTIONS FOR
CONTRIBUTORS

British Journal of Nutrition (BJN) is an international peer-reviewed journal that

publishes original papers and review articles in all branches of nutritional science. The
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http://ees.elsevier.com/bjr

107

underlying aim of all work should be to develop nutritional concepts.
SUBMISSION

This journal uses ScholarOne Manuscripts for online submission and peer review.

Complete guidelines for preparing and submitting your manuscript to this journal are
provided below.

SCOPE

BJN encompasses the full spectrum of nutritional science and reports of studies in
the following areas will be considered for publication: Epidemiology, dietary surveys, nutritional
requirements and behaviour, metabolic studies, body composition, energetics, appetite,
obesity, ageing, endocrinology, immunology, neuroscience, microbiology, genetics, and
molecular and cell biology. The focus of all manuscripts submitted to the journal must be to
increase knowledge in nutritional science.

The journal does NOT publish papers on the following topics: Case studies; papers
on food technology, food science or food chemistry; studies of primarily local interest; studies
on herbs, spices or other flavouring agents, pharmaceutical agents or that compare the effects
of nutrients to those of medicines, complementary medicines or other substances that are
considered to be primarily medicinal agents; studies in which a nutrient or extract is not
administered by the oral route (unless the specific aim of the study is to investigate parenteral
nutrition); studies using non-physiological amounts of nutrients (unless the specific aim of the
study is to investigate toxic effects); food contaminants.

In vivo and in vitro models

Studies involving animal models of human nutrition and health or disease will only be
considered for publication if the amount of a nutrient or combination of nutrients used could
reasonably be expected to be achieved in the human population.

Studies involving in vitro models will only be considered for publication if the amount
of a nutrient or combination of nutrients is demonstrated to be within the range that could
reasonably be expected to be encountered in vivo, and that the molecular form of the nutrient
or nutrients is the same as that which the cell type used in the model would encounter in vivo.

Extracts

Studies involving extracts will only be considered for publication if the source of
starting material is readily accessible to other researchers and that there are appropriate
measures for quality control, that the method of extraction is described in sufficient detail with
appropriate quality control measures, that the nutrient composition of the extract is
characterised in detail and that there are measures to control the quality of the composition of

the extract between preparations, and that the amount of extract used could reasonably be
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expected to be achieved in in the human population (or in animals if they are the specific target
of an intervention).

Studies involving extracts in in vitro models will only be considered for publication if
the above guidelines for studies involving extracts are followed, and that the amount and
molecular form of the extract is the same as that which would be encountered by the cell type
used in the model in vivo.

Probiotics

Studies involving probiotics may be considered provided that the primary focus of the
study/review is the effects on nutrient absorption and/or metabolism. Studies/reviews that
focus primarily on probiotics per se will not be considered.

Manuscripts submitted to BJN that are outside of the journal's scope or do not meet
the above requirements will be rejected immediately.

REVIEW PROCESS

BJN uses a single blind review process.

As part of the online submission process, authors are asked to affirm that the
submission represents original work that has not been published previously, and that it is not
currently being considered by another journal. Authors must also confirm that each author has
seen and approved the contents of the submitted manuscript. Finally, authors should confirm
that permission for all appropriate uses has been obtained from the copyright holder for any
figures or other material not in his/her copyright, and that the appropriate acknowledgement
has been made to the original source.

At submission, authors are asked to nominate at least four potential referees who may
then be asked by the Editorial Board to help review the work. Manuscripts are normally
reviewed by two external peer reviewers and a member of the Editorial Board.

When substantial revisions are required to manuscripts after review, authors are
normally given the opportunity to do this once only; the need for any further changes should at
most reflect only minor issues. If a paper requiring revision is not resubmitted within 2 months,
it may, on resubmission, be deemed a new paper and the date of receipt altered accordingly.

PUBLISHING ETHICS

BJN considers all manuscripts on the strict condition that:

The manuscript is your own original work, and does not duplicate any other previously
published work;

The manuscript has been submitted only to the journal - it is not under consideration
or peer review or accepted for publication or in press or published elsewhere;

All listed authors know of and agree to the manuscript being submitted to the journal;
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and

The manuscript contains nothing that is abusive, defamatory, fraudulent, illegal,
libellous, or obscene.

The Journal adheres to the Committee on Publication Ethics (COPE) quidelines on

research and publications ethics.

Text taken directly or closely paraphrased from earlier published work that has not
been acknowledged or referenced will be considered plagiarism. Submitted manuscripts in
which such text is identified will be withdrawn from the editorial process. If a concern is raised
about possible plagiarism in an article submitted to or published in BJN, this will be investigated
fully and dealt with in accordance with the COPE guidelines.

ARTICLE TYPES

BJN publishes the following: Research Articles, Review Articles, Systematic Reviews,
Horizons in Nutritional Science, Workshop Reports, Invited Commentaries, Letters to the
Editor, Obituaries, and Editorials.

Research Articles, Reviews, Systematic Reviews, Horizons Articles, Letters to the

Editor and Workshop Reports should be submitted to http://mc.manuscriptcentral.com/bjn.

Please contact the Editorial Office onbjn.edoffice@cambridge.orgregarding any other types of

article.

Review Articles

BJN is willing to accept critical reviews that are designed to advance knowledge,
policy and practice in nutritional science. Current knowledge should be appropriately
contextualised and presented such that knowledge gaps and research needs can be
characterised and prioritised, or so that changes in policy and practice can be proposed along
with suggestions as to how any changes can be monitored. The purpose or objective of a
review should be clearly expressed, perhaps as question in the Introduction, and the review's
conclusions should be congruent with the initial objective or question. Reviews will be handled
by specialist Reviews Editors. Please contact the Editorial Office with any queries regarding
the submission of potential review articles. All reviews, including systematic reviews and meta-
analyses, should present the uncertainties and variabilities associated with the papers and
data being reviewed; in particular BIJN cautions against uncritical acceptance of definitions and
non-specific global terminology, the advice of advisory bodies, and reference ranges for
example.

Reviews: These articles are written in a narrative style, and aim to critically evaluate
a specific topic in nutritional science.

Horizons in Nutritional Science: These are shorter than Review articles and aim to
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critically evaluate recent novel developments that are likely to produce substantial advances
in nutritional science. These articles should be thought-provoking and possibly controversial.
Systematic Reviews and meta-analyses: A systematic review or meta-analysis of
randomised trials and other evaluation studies must be accompanied by a completed Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Statement checklist, a

guideline to help authors report a systematic review and meta-analysis (see British Medical
Journal (2009) 339, b2535). Meta-analysis of observational studies must be accompanied by
a completed Meta-analysis of Observational Studies in Epidemiology (MOOSE) reporting
checklist, indicating the page where each item is included (see JAMA (2000) 283, 2008-2012).

Manuscripts in these areas of review will not be sent for peer review unless accompanied by

the relevant completed checklist.

Letters to the Editor

Letters are invited that discuss, criticise or develop themes put forward in papers
published in BIN. They should not, however, be used as a means of publishing new work.
Acceptance will be at the discretion of the Editorial Board, and editorial changes may be
required. Wherever possible, letters from responding authors will be included in the same issue
as the original article.

DETAILED MANUSCRIPT PREPARATION INSTRUCTIONS

Language

Papers submitted for publication must be written in English and should be as concise
as possible. We recommend that authors have their manuscript checked by someone whose
first language is English before submission, to ensure that submissions are judged at peer
review exclusively on academic merit. Please see the Author Language Services section below
for more information.

Spelling should generally be that of the Concise Oxford Dictionary (1995), 9th ed.
Oxford: Clarendon Press. Authors are advised to consult a current issue in order to make
themselves familiar with BIJN as to typographical and other conventions, layout of tables etc.
Sufficient information should be given to permit repetition of the published work by any
competent reader of BJN.

Published examples of BJN article types can be found below:

Research Article

Review Article
Horizons Article
Letter to the Editor
Authorship
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The Journal conforms to the International Committee of Medical Journal Editors
(ICMJE) definition of authorship, as described by P.C. Calder (Br J Nutr (2009) 101, 775).
Authorship credit should be based on:

Substantial contributions to conception and design, data acquisition, analysis and/or
interpretation;

Drafting the article or revising it critically for important intellectual content; and

Final approval of the version to be published.

The contribution of individuals who were involved in the study but do not meet these
criteria should be described in the Acknowledgments section.

Ethical standards

The required standards for reporting studies involving humans and experimental
animals are detailed in an Editorial by G.C. Burdge (Br J Nutr (2014) 112).

Experiments involving human subjects

The notice of contributors is drawn to the guidelines in the World Medical Association
(2000) Declaration of Helsinki: ethical principles for medical research involving human
subjects, with notes of clarification of 2002 and 2004

(http://www.wma.net/en/30publications/10policies/b3/), the Guidelines on the Practice of

Ethics Committees Involved in Medical Research Involving Human Subjects (3rd ed., 1996;
London: The Royal College of Physicians) and the Guidelines for the ethical conduct of medical
research involving children, revised in 2000 by the Royal College of Paediatrics and Child
Health: Ethics Advisory Committee (Arch Dis Child (2000) 82, 177-182). Articles reporting
randomised trials must conform to the standards set by the Consolidated Standards of
Reporting Trials (CONSORT) consortium. A completed CONSORT Checklist (Consolidated
Standards of Reporting Trials (CONSORT) consortium) must accompany manuscripts

reporting randomised controlled trials. Submissions that do not include this information will not
be considered for review until a completed CONSORT Checklist has been submitted and
approved.

Required disclosures: A paper describing any experimental work on human subjects
must include the following statement in the Experimental Methods section: "This study was
conducted according to the guidelines laid down in the Declaration of Helsinki and all
procedures involving human subjects/patients were approved by the [insert name of the ethics
committee; a specific ethics number may be inserted if you wish]. Written [or Verbal] informed
consent was obtained from all subjects/patients. [Where verbal consent was obtained this must
be followed by a statement such as: Verbal consent was witnessed and formally recorded].”

For clinical trials, the trial registry name, registration identification number, and the URL for the
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registry should be included.

PLEASE NOTE: From 1 October 2014, as a condition for publication, all randomised
controlled trials that involve human subjects submitted to BJN for review must be registered in
a public trials registry. A clinical trial is defined by the ICMJE (in accordance with the definition
of the World Health Organisation) as any research project that prospectively assigns human
participants or groups of humans to one or more health-related interventions to evaluate the
effects on health outcomes. Registration information must be provided at the time of
submission, including the trial registry name, registration identification number, and the URL
for the registry.

Experiments involving the use of other vertebrate animals

Papers that report studies involving vertebrate animals must conform to the 'ARRIVE
Guidelines for Reporting Animal Research' detailed in Kilkenny et al. (J Pharmacol

Pharmacother (2010) 1, 94-99) and summarised atwww.nc3rs.org.uk. Authors must ensure

that their manuscript conforms to the checklist that is available from the nc3Rs website. The
attention of authors is drawn particularly to the ARRIVE guidelines point 3b (‘Explain how and
why the animal species and model being used can address the scientific objectives and, where
appropriate, the study's relevance to human biology', point 9¢ (‘Welfare-related assessments
and interventions that were carried out prior to, during, or after the experiment') and point 17a
(‘Give details of all important adverse events in each experimental group'). The Editors will not
accept papers reporting work carried out involving procedures that cause or are considered
likely to cause distress or suffering which would confound the outcomes of the experiments, or
experiments that have not been reviewed and approved by an animal experimentation ethics
committee or regulatory organisation.

Required disclosures: Where a paper reports studies involving vertebrate animals,
authors must state in the Experimental Methods section the institutional and national
guidelines for the care and use of animals that were followed and that all experimental
procedures involving animals were approved by the [insert name of the ethics committee or
other approving body; wherever possible authors should also insert a specific ethics/approval
number].

Manuscript Format

The requirements of BIJN are in accordance with the Uniform Requirements for
Manuscripts Submitted to Biomedical Journals produced by the ICMJE.

Typescripts should be prepared with 1.5 line spacing and wide margins (2 cm), the
preferred font being Times New Roman size 12. At the ends of lines, words should not be

hyphenated unless hyphens are to be printed. Line numbering and page numbering are


http://journals.cambridge.org/action/www.nc3rs.org.uk?sessionId=1F66E316002EFD6CE5B7295FFC1E8A0D.journals

113

required.

Manuscripts should be organised as follows:

Cover letter

Papers should be accompanied by a cover letter including a brief summary of the
work and a short explanation of how it advances nutritional science. The text for the cover
letter should be entered in the appropriate box as part of the online submission process.

Title Page

The title page should include:

The title of the article;

Authors' names;

Name and address of department(s) and institution(s) to which the work should be
attributed for each author;

Name, mailing address, email address, telephone and fax numbers of the author
responsible for correspondence about the manuscript;

A shortened version of the title, not exceeding 45 characters (including letters and
spaces) in length;

At least four keywords or phrases (each containing up to three words).

Authors' names should be given without titles or degrees and one forename may be
given in full. Identify each author's institution by a superscript number (e.g. A.B. Smith?) and
list the institutions underneath and after the final author.

Abstract

Each paper must open with an unstructured abstract of not more than 250 words. The
abstract should be a single paragraph of continuous text without subheadings outlining the
aims of the work, the experimental approach taken, the principal results (including effect size
and the results of statistical analysis) and the conclusions and their relevance to nutritional
science.

Introduction

It is not necessary to introduce a paper with a full account of the relevant literature,
but the introduction should indicate briefly the nature of the question asked and the reasons
for asking it. It should be no longer than two manuscript pages.

Experimental methods

The methods section must include a subsection that describes the methods used for
statistical analysis (see the section on statistical analysis in the Appendix) and the sample size
must be justified by the results of appropriate calculations and related to the study outcomes.

Justification of sample size: All manuscripts that report primary research must contain
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a statistical justification of sample size that is stated explicitly in the Statistics sub-section of
the Methods. Manuscripts that do not contain this information will be rejected automatically
and returned to the authors for correction. The revised versions will be treated as new
submissions. The information required must include, but not be restricted to, the following:-

Hypothesised effect size with appropriate justification.

A statement regarding statistical power (typically 80%) and the two-sided significance
level (typically 0.05).

An explanation of how the statistical power was calculated.

If sample size is determined by the feasibility of recruitment minimally detectable
effect sizes should be provided instead of power analysis.

The only exceptions are:-

Meta-analyses.

Exploratory or secondary analysis of observational studies based on large sample
sizes

For studies involving humans subjects or experimental animals, the Methods section
must include a subsection that reports the appropriate ethical approvals for the study (see
Ethical Standards above).

All analytical procedures must be accompanied by a statement of within and between
assay precision.

Diets: The nutrient composition of diets used in studies published in BJN must be
described in detail, preferably in a table(s). Experimentally relevant differences in composition
between diets are essential. For instance, studies of fat nutrition should always include fatty
acid compositions of all diets.

PCR analysis: Where experiments involve measurement of mRNA including
microarray analysis, for analysis of individual genes, mRNA should be measured by
guantitative RTPCR. A statement about the quality and integrity of the RNA must be provided
together with the results of eletrophoretic analysis of the purity of the PCR products. Unless
published elsewhere, full details of the oligonuceoltide primers and of the PCR protocol must
be stated either in the text or in Supplementary Material. The stability of reference genes used
for normalisation of PCR data must be reported for the experimental conditions described.
Where possible, analysis of mRNA levels should be accompanied by assessment of either
protein levels or activities.

Microarray analysis: Studies involving microarray analysis of mMRNA must conform to

the "Minimum Information about a Microarray Experiment” (MIAME) guidelines including

deposition of the raw data in an appropriate repository (the Access Code must be state din the
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Methods). All microarray experiments must be accompanied by appropriate validation by
gquantitative RTPCR.

Results

These should be given as concisely as possible, using figures or tables as
appropriate. Data must not be duplicated in tables and figures.

Discussion

While it is generally desirable that the presentation of the results and the discussion
of their significance should be presented separately, there may be occasions when combining
these sections may be beneficial. Authors may also find that additional or alternative sections
such as 'conclusions' may be useful. The discussion should be no longer than five manuscript
pages.
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Figures

Figures should be supplied as separate electronic files. Figure legends should be
grouped in a section at the end of the manuscript text. Each figure should be clearly marked
with its number and separate panels within figures should be clearly marked (a), (b), (c) etc.
so that they are easily identifiable when the article and figure files are merged for review. Each
figure, with its legend, should be comprehensible without reference to the text and should

include definitions of abbreviations. The nature of the information displayed in the figures (e.g.
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mean (SEM)) and the statistical test used must be stated.

We recommend that only TIFF, EPS or PDF formats are used for electronic artwork.
Other non-preferred but usable formats are JPG, PPT and GIF files and images created in
Microsoft Word. Note that these non-preferred formats are generally NOT suitable for
conversion to print reproduction. For further information about how to prepare your figures,
including sizing and resolution requirements, please see our artwork guide.

In curves presenting experimental results the determined points should be clearly
shown, the symbols used being, in order of preference, o, o, A, A, O, m, X, +. Curves and
symbols should not extend beyond the experimental points. Scale-marks on the axes should
be on the inner side of each axis and should extend beyond the last experimental point. Ensure
that lines and symbols used in graphs and shading used in histograms are large enough to be
easily identified when the figure size is reduced to fit the printed page. Statistically significant
effects should be indicated with symbols or letters.

Colour figures will be published online free of charge, and there is a fee of £350 per
figure for colour figures in the printed version. If you request colour figures in the printed
version, you will be contacted by CCC-Rightslink who are acting on our behalf to collect colour
charges. Please follow their instructions in order to avoid any delay in the publication of your
article.

Images submitted with a manuscript should be minimally processed; some image
processing is acceptable (and may be unavoidable), but the final image must accurately
represent the original data. Grouping or cropping of images must be identified in the legend
and indicated by clear demarcation. Please refer to the Office of Research Integrity

quidelines on image processing in scientific publication. Authors should provide sufficient detail
of image-gathering procedures and process manipulation in the Methods sections to enable
the accuracy of image presentation to be assessed. Authors should retain their original data,
as Editors may request them for comparison during manuscript review.

Tables

Tables should be placed in the main manuscript file at the end of the document, not
within the main text. Please donot supply tables as images (e.g. in TIFF or JPG format). Be
sure that each table is cited in the text. Tables should carry headings describing their content
and should be comprehensible without reference to the text. Tables should not be subdivided
by ruled lines.

The dimensions of the values, e.g. mg/kg, should be given at the top of each column.
Separate columns should be used for measures of variance (SD, SE etc.), the £ sign should

not be used. The number of decimal places used should be standardized; for whole numbers
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1.0, 2.0 etc. should be used. Shortened forms of the words weight (wt) height (ht) and
experiment (Expt) may be used to save space in tables, but only Expt (when referring to a
specified experiment, e.g. Expt 1) is acceptable in the heading.

Footnotes are given in the following order: (1) abbreviations, (2) superscript letters,
(3) symbols. Abbreviations are given in the format: RS, resistant starch. Abbreviations in tables
must be defined in footnotes in the order that they appear in the table (reading from left to right
across the table, then down each column). Symbols for footnotes should be used in the
sequence: *11§||1, then ** etc. (omit * or {, or both, from the sequence if they are used to
indicate levels of significance).

For indicating statistical significance, superscript letters or symbols may be used.
Superscript letters are useful where comparisons are within a row or column and the level of
significance is uniform, e.g. '**“Mean values within a column with unlike superscript letters
were significantly different (P<0+05)'. Symbols are useful for indicating significant differences
between rows or columns, especially where different levels of significance are found, e.g.
'Mean values were significantly different from those of the control group: *P<0+05, **P<0+01,
***P<0«001'. The symbols used for P values in the tables must be consistent.

Supplementary material

Additional data (e.g. data sets, large tables) relevant to the paper can be submitted
for publication online only, where they are made available via a link from the paper. The paper
should stand alone without these data. Supplementary Material must be cited in a relevant
place in the text of the paper.

Although Supplementary Material is peer reviewed, it is not checked, copyedited or
typeset after acceptance and it is loaded onto the journal's website exactly as supplied. You
should check your Supplementary Material carefully to ensure that it adheres to journal styles.
Corrections cannot be made to the Supplementary Material after acceptance of the
manuscript. Please bear this in mind when deciding what content to include as Supplementary
Material.
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Authors or their institutions retain copyright of papers published in BIJN. The

corresponding author should complete aLicense to Publish form on behalf of all authors, and

upload this with the manuscript files at the time of submission. If the manuscript is not
accepted, the form will be destroyed.
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Authors in BIJN have the option to publish their paper under a fully Open Access

agreement, upon payment of a one-off Article Processing Charge. In this case, the final
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published Version of Record will be made freely available to all in perpetuity under a creative
commons license, enabling its re-use and re-distribution. This Open Access option is only
offered to authors upon acceptance of an article for publication.

Authors choosing the Open Access option are required to complete the Open
Access License to Publish form. More information about Open Access in BJN, including the

current Article Processing Charge, can be found on our website.
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AuthorAlID is a global network that provides free support, mentoring, resources and
training to help researchers in low- and middle-income countries to write, publish and otherwise
communicate their work.

Key features of AuthorAlD are:

a community space for discussion and guestions where researchers can benefit from

advice and insights from members across the globe

access to a range of documents and presentations on best practice in writing and

publication

world-wide training workshops and MOOCs on scientific writing

a chance to network with other researchers

personal mentoring by highly published researchers and professional editors

For any authors new to publishing research articles, we encourage you to make use
of the AuthorAID resources before submitting your paper to BIJN. Through the AuthorAID
network, guidance can be found to help researchers through the process of writing and
submitting scientific papers, advice about responding to reviewer comments, as well as
research design and grant applications.

Please note that seeking support through AuthorAID will not guarantee acceptance
for publication in BJIN, or affect the editorial process in any way.

AUTHOR LANGUAGE SERVICES

BJN recommends that authors have their manuscripts checked by an English
language native speaker before submission; this will ensure that submissions are judged at

peer review exclusively on academic merit. We list a number of third-party servicesspecialising

in language editing and/or translation, and suggest that authors contact as appropriate. Use of
any of these services is voluntary, and at the author's own expense.
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