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RESUMO

Beneficios da suplementagdao com L-Arginina em ratas Wistar submetidas a
quimioterapia com 5-Fluorouracil

O céancer é considerado a segunda principal causa de morte no mundo, com custos
relacionados ao tratamento estimados em 150 bilhdes de ddlares para 2020. O 5-
Fluorouracil € um quimioterapico utilizado no tratamento do cancer ha mais de 50
anos, desde 1957, principalmente em neoplasias de célon, estdbmago, esbdfago,
cabeca e pescoco e prostata, que pode causar efeitos colaterais, como a
mielossupressao, imunossupressiao, mucosite, perda de peso e apetite, bem como
danos ao DNA. Na tentativa de minimizar estes efeitos indesejaveis, vém se
estudando alguns nutrientes que estimulam a resposta imune, como a L-arginina,
porém as doses encontradas na literatura foram utilizadas em seres humanos e em
estudos com ratos machos, apresentando diferencas nas recomendacbes. O
objetivo foi avaliar o efeito de doses baixas de suplementagdo com L-arginina sobre
o hemograma, a integridade do DNA e do bago, no infiltrado inflamatério no jejuno e
no coagulograma de ratas Wistar submetidas a quimioterapia com 5-FU. Foram
utilizadas 32 ratas da linhagem Wistar, alimentadas com ragdo comercial
balanceada e agua filtrada ad libitum, distribuidas em 4 grupos experimentais (n=8
ratas/grupo): no grupo controle normal aplicou-se 1 mL de solugao fisiologica 0,9%,
por via intraperitoneal, para simular a aplicagdo do 5-FU nos demais grupos; no Gs.
rFu aplicou-se uma dose de 200 mg 5-FU/Kg; nos grupos Gargso € Garg1oo aplicou-se
uma dose de 200 mg 5-FU/Kg e as ratas foram suplementadas com 50 e 100 mg L-
arginina/dia, respectivamente, adicionada na agua do bebedouro ad libitum. Apds a
quimioterapia, as ratas dos grupos Gs.ru, Gargso € Garg100 reduziram o consumo de
ragao (P>0,05) e o Gs.ry apresentou redugédo no consumo médio de agua. O grupo
Gargso Ndo perdeu peso apds a quimioterapia, mas nos grupos Gsry € Gargioo as
ratas perderam peso. O Gagso apresentou policitemia devido a desidratagdo
causada por diarreia gerada pelo 5-FU. As ratas do Gargioo tiveram aumento na
contagem de leucocitos totais, eosindfilos, linfécitos e no indice total de danos ao
DNA, apresentaram ainda reducdo no tempo de protrombina e no indice de
deplegdo no bago. As ratas dos grupos Gs.ru, Gargso € Gargioo tiveram infiltrado
inflamatério moderado semelhante no jejuno. Conclui-se que a suplementagdo com
100 mg de L-arginina/dia minimizou a imunossupressao, a deplegao no bago e o
tempo de protrombina e contribuiu para a quebra do DNA gerada pela 5-FU em ratas
Wistar. A suplementacdo com 50 mg de L-arginina/dia diminuiu a perda de peso
gerada pelo 5-FU em ratas Wistar. As suplementagdes com 50 ou 100 mg de L-
arginina néo interferiram no infiltrado inflamatorio no jejuno gerado pelo 5-FU.

Palavras-chave: Arginina. Neoplasias. Tratamento Farmacoldgico. Citotoxicidade
Imunolégica. Fluorouracila.



ABSTRACT

Benefits of L-Arginine supplementation in Wistar rats submitted to 5-
Fluorouracil chemotherapy

Cancer is considered the second leading cause of death in the world with treatment
costs estimated at $150 billion by 2020. 5-Fluorouracil has been used in the
treatment of cancer for more than 50 years since 1957, mainly in neoplasias of colon,
stomach, esophagus, head and neck and prostate, which can cause side effects
such as myelosuppression, immunosuppression, mucositis, weight loss and appetite
as well as DNA damage. In order to minimize these undesirable effects, some
nutrients that stimulate the immune response, such as L-arginine, have been studied,
but the doses found in the literature have been used in humans and in studies with
male rats, with differences in recommendations. The objective was to evaluate the
effect of low doses of L-arginine supplementation on blood count, coagulation
cascade, DNA integrity, spleen and jejunal inflammatory infiltrate in rats submitted to
5-fluorouracil chemotherapy. Thirty-two Wistar rats were fed ad libitum filtered water
and fed commercially balanced feed, divided into 4 experimental groups containing 8
rats per group, which were distributed in two rats per box: normal control group was
applied 1 mL of 0.9% physiological solution intraperitoneally to simulate the
application of 5-FU in the other groups; G5-FU was applied a dose of 200 mg 5-
FU/KQ; Gargso and Gargi00 @ dose of 200 mg 5-FU/Kg was added and supplemented
with 50 and 100 mg L-arginine/day, respectively, added into the drinking water ad
libitum. After the chemotherapy in the rats, it was observed that: The Gs.ry, Gargso
and Garg100 groups reduced the feed consumption, presenting similar consumption of
the same, and the G5-FU presented reduction in the average water consumption.
Gargso group showed no weight loss, and the Gs.ry and Garg10o groups lost weight.
Gargso presented polycythemia due to dehydration caused by diarrhea generated by
5-FU and in the hemogram, coagulation cascade and depletion in the spleen there
was no difference of the G5-FU group. Gario0, reduced prothrombin time and
depletion index in the spleen, increased the total leukocyte, eosinophil and
lymphocyte counts. Garg10o Still showed the highest total DNA damage index, and did
not alleviate the inflammatory infiltrate in the gut, thus preventing the occurrence of
mucositis, with the rats showing moderate inflammation in the jejunum.
Supplementation with 100 mg L-arginine/day has the potential to minimize
immunosuppression and depletion in the spleen caused by 5-FU chemotherapy. In
addition, it can still act on the coagulation cascade, reducing blood coagulation time
and contributing to DNA breakage generated by 5-FU. The dose of 50 and 100 mg of
L-arginine/day, do not contribute to the reduction of mucositis in the intestine of rats.

Keywords: Arginine. Neoplasms. Drug Therapy. Cytotoxicity, Immunologic.
Fluorouracil.



1 ARTIGO

ANEXO A

ANEXO B

ANEXO C

SUMARIO

Beneficios da suplementagao com L-arginina em ratas
Wistar submetidas a quimioterapia com 5-fluorouracil........
PARECER FINAL DO COMITE ASSESSOR DE PESQUISA
INSTITUCIONAL (CAPI) E DA COMISSAO DE ETICA EM
USO DE ANIMAIS (CEUA)......coieeriecceeerresesssssrsse s s s ssssneneeeeas
CERTIFICADO PREMIAGAO NO CONGRESSO GANEPAO
70 L
INSTRUGOES PARA AUTORES DA REVISTA
NUTRITION.........eeeeeeeeeeeccceeeeeessssssssnsss e s s s ssssns e s e e s s s snn e s e ees s s snnnns

APENDICE A ANALISE DA COMPOSIGAO NUTRICIONAL DE

MACRONUTRIENTES E POTENCIAL INFLAMATORIO DA



~N NNk W~

(o2¢]

10
11
12

13
14
15
16
17
18
19
20
21
22
23
24
25
26

11

1 ARTIGO A SER SUBMETIDO A REVISTA NUTRITON

Highlights
e Suplementagao L-arginina minimizou a imunossupressao causada pelo 5-FU.

e Suplementagao com L-arginina potencializou o dano no DNA gerado pelo 5-FU.

e Suplementagao com L-arginina reduziu o tempo de protrombina.

Beneficios da suplementagdo com L-arginina em ratas Wistar submetidas a

quimioterapia com 5-fluorouracil

Marcela A. B. Fagiani*®, Anténio Fluminhan, Fabiola de Azevedo Mello®, Denise Yabuki®,
Leticia K. Tsujigushi¢, Gracielle V. Gongalves®, Liliane G. Pereira®, Kesia A. Silva®, Sara B.
B. Silva®, Cecilia B. Laposy®®, Paulo F. |. Giozo®°, Luis S. L. S. Reis®*

®Programa de Pos-Graduagao em Ciéncia Animal, UNOESTE, Presidente Prudente, SP,
Brasil; °Graduacdo em Nutrigdo, UNOESTE, Presidente Prudente, SP, Brasil; “Graduacéo
em Medicina Veterinaria, UNOESTE, Presidente Prudente, SP, Brasil; “Graduacdo em
Medicina, UNOESTE, Presidente Prudente, SP, Brasil; °Biotério Experimental,
Universidade do Oeste Paulista — UNOESTE, Presidente Prudente, SP, Brasil.

Contact Marcela A. B. Fagiani. E-mail: marcelafagianit6@gmail.com. Programa de Pds-
Graduacéo em Ciéncia Animal, UNOESTE, Presidente Prudente, SP, Brasil.


mailto:marcelafagiani16@gmail.com

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

12

Resumo

Objetivo: Avaliar o efeito de doses baixas de suplementagdo com L-arginina sobre o
hemograma, a integridade do DNA e do bago, no infiltrado inflamatério no jejuno e no
coagulograma de ratas Wistar submetidas a quimioterapia com 5-FU. Métodos: Foram
utilizadas 32 ratas, da linhagem Wistar, alimentadas com ragdo comercial e agua filtrada
ad libitum, distribuidas em 4 grupos (8 ratas/grupo): grupo controle recebeu solugao
fisiolégica 0,9% para simular a aplicagao do 5-FU nos demais grupos; Gs.ry recebeu uma
dose de 5-FU; Gargso € Garg1oo receberam uma dose de 5-FU e foram suplementadas
respectivamente, com 50 e 100 mg L-arginina/dia adicionados na agua do bebedouro.
Resultados: As ratas do grupo Gargso ndo perderam peso apos a quimioterapia. O Gargso
apresentou policitemia devido a desidratagcdao causada pela diarreia gerada pelo 5-FU. As
ratas do Gargio00 tiveram aumento na contagem de leucdcitos totais, eosindfilos, linfocitos e
no indice total de danos ao DNA, apresentaram redug¢ao no tempo de protrombina e no
indice de deplegdo no bago. As ratas dos grupos Gs.ru, Gargso € Garg100 apresentaram
infiltrado inflamatério semelhante no jejuno, de grau moderado. Conclusao: A
suplementagcdo com 100 mg de L-arginina/dia minimizou a imunossupresséo, a deplecao
no bago, interferiu na coagulagdo sanguinea e contribuiu para a quebra do DNA gerada
pela 5-FU em ratas Wistar. A suplementagdo com 50 mg de L-arginina/dia diminuiu a
perda de peso das ratas, gerada pelo 5-FU. As suplementagées com 50 ou 100 mg de L-

arginina nao interferiram no infiltrado inflamatorio gerado pelo 5-FU no jejuno.

Palavras-chave: Amino acid; Immunomodulator; Neoplasm; 5-Fluorouracil; Genotoxicity.
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Introducgao

Segundo a World Health Organization (WHO) [1], o cancer € a segunda maior causa
de morte no mundo. No Brasil, o Instituto Nacional do Céncer (INCA) [2] estimou que
ocorrerao 600 mil novos casos de cancer entre 2018 e 2019, com os custos de tratamento
avaliados em US$150 bilhdes para 2020 [3,4].

Dentre as alternativas de tratamento, tem sido empregada a quimioterapia com o 5-
Fluorouracil (5-FU) que, apesar de seu prolongado tempo de utilizagdo na terapéutica,
ainda é eficaz no tratamento do cancer do trato digestorio [5,6].

O efeito citotdxico causado pelo 5-FU nas células se da pela inibicdo da sintese de
DNA [7]. No entanto, como o 5-FU possui baixa especificidade pelas células neoplasicas,
este quimioterapico também causa genotoxicidade sobre as células normais dos tecidos,
gerando efeitos colaterais, como a mucosite, imunossupressdo e mielossupressao,
afetando érgéos imunitarios, como bacgo [8] e medula 6ssea [9,10].

Visando minimizar os efeitos colaterais do 5-FU, e proporcionar melhor qualidade de
vida aos pacientes, tém sido utilizados alguns nutrientes imunomoduladores, como a L-
arginina [11,12], que é um aminoacido semi-essencial, com potencial para estimular a
resposta imunolégica, propriedades anti-inflamatérias, que atua na manutengdo da
integridade da mucosa do trato gastrointestinal por estar envolvida no processo de
renovagao celular [13,14].

A L-arginina tem potencial para minimizar a mucosite [11], possui agdo no processo
de proliferacdo e memorizagao das células T, melhorando a atividade antitumoral [15] e
ainda, pode estimular a producao de linfécitos B, aumentando a sintese do horménio do
crescimento e cicatrizag&o [16].

Apesar dos beneficios da suplementacédo de L-arginina, as doses indicadas para os
seres humanos parecem nao estar padronizadas devido as discrepancias encontradas na
bibliografia, pois o Dietary References Intake (DRI) [17] indica a dose de 4,2 g/dia,
enquanto Olszewer [16] e Mahan, Escott-Stump e Raymond [18] recomendam 1,5 e 10 g
de arginina/dia, respectivamente.

No entanto, a suplementagdo com dose elevada de L-arginina por longos periodos
exige cautela, pois podera acarretar uma produgéo excessiva do fator vasodilatador 6xido
nitrico, podendo causar doencas cardiovasculares [19, 20].

O objetivo foi avaliar o efeito de doses baixas de suplementagdo com L-arginina
sobre o hemograma, a integridade do DNA e do baco, no infiltrado inflamatorio no jejuno e
no coagulograma de ratas Wistar submetidas a quimioterapia com 5-FU.
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Material e Métodos

O protocolo experimental foi aprovado pela Comisséo de Etica no Uso de Animais
da Universidade do Oeste Paulista (Unoeste), Presidente Prudente, SP, Brasil, protocolo
de numero 2955, seguindo os critérios de recomendagdes do Conselho Nacional de
Controle de Experimentacdo Animal (CONCEA) [21] e Guide for the Care and Use of
Laboratory Animals of the Committee for the Update of the Guide for the Care and Use of

Laboratory Animals [22].
Procedimentos e Delineamento experimental

Utilizou-se 32 ratas, Rattus novergicus da linhagem Wistar, com peso corporal médio
de 232,0 + 22,8 g que, no inicio do experimento, estavam na fase de metaestro do ciclo
estral e, no final, no estro.

As ratas foram mantidas em ambiente controlado, em fotoperiodo de 12/12 horas e
temperatura ambiente de aproximadamente 23 + 2°C [21,22].

Foi realizada a distribuicdo das ratas randomicamente em 4 grupos experimentais (8
ratas/grupo), contendo duas ratas por caixa, que receberam agua filtrada e racgao
comercial balanceada (Supralab®, Alisul, Brasil) ad libitum, atendendo as exigéncias
nutricionais segundo as recomendag¢des do National Research Council (NRC) [23]: o
grupo controle (G;) foi incluido para obter os valores de referéncia dos parametros
analisados, e cada rata recebeu 1 mL de cloreto de sédio 0,9%, por via intraperitoneal,
para representar a aplicacdo do 5-FU realizada nos demais grupos. O grupo 5-FU (Gs.ry)
recebeu uma dose de 5-FU [24]. Os grupos Arginina 50+5-FU (Gargso) € Arginina 100+5-
FU (Garg100) receberam também uma dose de 5-FU e foram adicionados 50 e 100 mg L-
arginina/dia respectivamente, na agua ad libitum [24].

A dose de 5-FU que as ratas do Gs.ry, Gargso € Garg1o0 receberam foi de 200 mg de
5-FU/Kg de peso corporal, aplicada por via intraperitoneal [24].

A suplementacdo com L-arginina foi realizada, utilizando-se comprimidos
efervescentes de aspartato de arginina (Tagifor®, Sanofi-Aventis, Brasil), dissolvidos na
agua do bebedouro.

As doses de L-arginina/dia para suplementar as ratas do Gargioo € Gargso, foram
extrapoladas alometricamente segundo Cubas e Joppert [25], de acordo com a dose
recomendada para o ser humano segundo Olszewer [16], que é de 1,5g de L-arginina/dia
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via oral, e a suplementacdo das ratas do Gagso, correspondeu a metade da dose
recomendada.

Para o controle do consumo diario de agua e L-arginina, o volume da agua era
medido antes de coloca-la no bebedouro. A cada 24 horas, subtraia-se o valor da sobra
de agua do valor inicial que foi adicionado no bebedouro. O volume que sobrou de agua
foi dividido pelo numero de ratas por caixa, determinando o consumo médio de agua e L-
arginina por rata [11,24].

O consumo da racdo comercial foi controlado, pesando a ragcéo antes de coloca-la
no comedouro € a cada 24 horas, subtraiu-se o valor da sobra da ragdo do valor inicial
que foi adicionado no comedouro, o peso restante foi dividido pelo numero de ratas por
caixa, determinando o consumo médio de racido. Posteriormente, foram realizadas as
analises da oferta caldrica e protéica da racao.

Os primeiros sete dias do experimento foram considerados o periodo de adaptagcao
das ratas as condi¢des experimentais, e da padronizagdo do consumo de L-arginina, agua
e racado. Considerou-se como o dia zero do experimento aquele em que foi aplicado o 5-

FU nas ratas.

Colheita de sangue, intestino delgado e bago

As amostras de sangue, intestino delgado e bago foram colhidas 72 horas apos a
administracdo do 5-FU [24]. No dia da colheita das amostras de sangue, as ratas foram
anestesiadas com 40 mg de Tiopental/Kg de peso corporal (Thiopentax®, Cristalia, Brasil)
[26] e colheram-se duas amostras de sangue por meio da pungdo cardiaca: a primeira
amostra de sangue foi colhida em tubos a vacuo contendo EDTA para realizagdo do teste
do cometa, hemograma completo, contagem de plaquetas, concentragao de fibrinogénio e
Proteina Plasmatica Total (PPT); a segunda amostra foi colhida em tubos a vacuo
contendo citrato de sédio a 3,8%, para determinagdo dos tempos de protrombina (TP) e
tromboplastina parcial ativada (TTPA).

Apos as colheitas de sangue, as ratas morreram por “overdose” de barbiturico,

utilizando 100 mg de tiopental/Kg de peso corporal (Thiopentax®, Cristalia, Brasil) [21].

Analises laboratoriais
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Analise do sangue

Eritrocitos, Hemoglobina (Hb), Volume Globular (VG), Volume Corpuscular Médio
(VCM), Hemoglobina Corpuscular Média (HCM), Concentracdo de Hemoglobina
Corpuscular Média (CHCM), amplitude de distribuicdo do didmetro das hemacias (RDW) e
contagem total de leucécitos, foram determinados utilizando o analisador hematolégico
POCH-100;V DIFF (Sysmex®, Brasil).

Para a contagem diferencial dos leucécitos, confeccionaram-se esfregagos
sanguineos corados por coloragao rapida (Pandtico, Laborclin®, Brasil), para posterior
analise em microscépio optico (E-200, Nikon®, Japao).

A concentragdo de fibrinogénio foi determinada pela técnica de refratometria
calorimétrica de precipitagdo (56 °C) pelo refratbmetro ATC-ITREF-200 (Instrutemp®,
Brasil) e os resultados estao expressos em mg/dL.

A concentracdo da PPT foi quantificada pelo refratbmetro ATC-ITREF-200
(Instrutemp®, Brasil) e os resultados estso expresso em g/dL.

O TP foi determinado por meio da técnica de formagao do coagulo utilizando-se kit
comercial (TP clot®, BIOS Diagnética Industria e Comércio de Produtos Bioldgicos Ltda,
Brasil) e os resultados estao expressos em segundos.

O TTPA foi determinado por meio da técnica de formagéo do coagulo, utilizando-se
kit comercial (TTPA clot®, BIOS Diagnéstica Industria e Comércio de Produtos Bioldgicos
Ltda, Brasil).

Ensaio do cometa

A técnica do ensaio cometa foi adaptada de Silva [27] para coloracdo com Giemsa,
conforme descrita por Fagiani et al. [28].

Para a realizagado da técnica do ensaio cometa, foram preparadas as solugdes PBS
(Phosphate Buffer Solution pH=7,4) (10X), solu¢ao de lise (1% Triton X-100, 10% DMSO,
N.Cl 2,5M, EDTA 100mM, Tris 10, pH = 10), tampao para eletroforese (300mM
N.OH/1mM EDTA, contendo Solugdo A = N,OH + agua destilada e Solugdo B = EDTA +
agua destilada), tamp&o neutralizador [NH,.C (CH,OH)® pH = 7,5], agarose 1,5% (Sigma-
Aldrich®), agarose 0,75% (Sigma-Aldrich® A/S, Brondby, Denmark) e Giemsa (Bioclin®,
Brasil).

A amostra sanguinea das ratas foram distribuidas sobre as laminas previamente

preparadas com gel de agarose, as quais foram submetidas a corrida eletroforética.
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As leituras das laminas foram realizadas em microscépio Optico contando-se 200
cometas por rata. A especificacdo do dano ao DNA correspondeu a analise do diametro
da cabeca do cometa em relagdo ao comprimento da cauda, classificados em classes de
danos ao DNA de 0 a 4, conforme a descrigdo de Vilela et al. [29].

O indice total de danos (ITD) ao DNA foi calculado, aplicando-se a formula: ITD = (0
xnclasse 0) + (1 xnclasse 1) + (2 x n classe 2) + (3 x n classe 3) + (4 x n classe 4), onde
n corresponde ao numero de cometas de cada classe. Assim, o resultado do indice total
de danos pode variar de 0 (0 x 200), onde ndo ha danos, até 800 (4 x 200), com o DNA

totalmente danificado [29].
Analises dos Cortes Histologicos do jejuno e do bago

Os tecidos do jejuno e bago foram coletados e fixados em formalina a 10%, durante
48h. Depois de cortados e acondicionados em cassetes histoldgicos, foram embebidos
em blocos de parafina. Os cortes histolégicos foram realizados mediante o corte do
bloco de parafina por meio de um micrétromo, sendo que os cortes possuiram 3 um de
espessura, e foram dispostos em laminas para microscopia, corados com hematoxilina-
eosina e analisados em microscopio optico (E200, Nikon®, Japao) [11].

As avaliacdes das laminas foram realizadas aplicando-se os escores propostos por
Gerez et al. [30]. Examinou-se uma area de 2,0-2,5 mm? para identificagdo das areas
integras e das lesbes como depleg¢ao, centro germinativo, apoptose e necrose.

O escore lesional do bago pode variar de 0 (auséncia de lesédo) até 30 (altamente

lesionado), que foi calculado aplicando-se a férmula [30]:

Escore lesional = [(area da deplecao x 1) + (area do centro germinativo x 1) + (area de

apoptose x 2) + (area de necrose x 2)]

Para a avaliagdo do processo inflamatorio do jejuno, aplicou-se o escore proposto
por Gerez et al. [30] onde 0 auséncia de inflamacao; 1 corresponde a inflamacéao leve; 2
corresponde a inflamagédo média e 3 corresponde a inflamacéo grave.

Analise estatistica

Os dados do consumo de agua e racgado, hemoglobina, HCM, linfocitos, as

concentragdes de fibrinogénio, classes de danos ao DNA, o ITD ao DNA, escore lesional



220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244

18

do bago e o infiltrado inflamatoério do jejuno seguiram uma distribuicdo ndo paramétrica
pelo teste de Shapiro-Wilk, foram analisados pelo teste de Kruskall-Wallis e as medianas
foram comparadas pelo teste de Dunn com significancia de 5%. Os resultados foram
expressos em mediana + desvio interquartilico [31].

Para a comparagdo dos dados do consumo de agua e ragao entre os periodos
anterior e posterior a aplicagao do 5-FU, dentro de cada grupo experimental, foi utilizado o
teste de Wilcoxon com significancia de 5%. Os resultados foram expressos em mediana +
desvio interquartilico [31].

Os dados do VG, VCM, MCV, CMHC, RDW-SD, plaquetas, leucdcitos totais,
neutrdfilos, eosinodfilos, mondcitos, PPT e o processo inflamatoério do intestino mostraram
distribuicdo normal pelo teste de Shapiro-Wilk e foram analisados pela ANOVA one-way,
e as medias, comparadas pelo teste de Tukey com significancia de 5%. Os resultados
estdo expressos em média + desvio padrao [31].

Resultados

Antes da quimioterapia, as ratas do G, Gs.ru, Gargso € Garg10o0 apresentaram peso
corporal e consumo de ragdo semelhantes (P>0,05) (Tabela 1).

Apos a quimioterapia, as ratas do Gs.ru, Gargso € Garg1o0 apresentaram redugéo (P <
0,01) no consumo de ragdo (Tabela 1) e somente as do Gagso ndo perderam peso
corporal. As ratas do Gs.ru € Gagioo perderam respectivamente 9,96% e 9,66% de peso
corporal (P <0,01) (Tabela 1).

As ratas do Gs.ry, antes e apos a quimioterapia, apresentaram o menor consumo de
agua (P < 0,01) (Tabela 1); o Gagso manteve o consumo de agua, enquanto que o Gs.ry e
Garg100 apresentaram redug&o no consumo de agua (P < 0,01) (Tabela 1).
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Tabela 1. Peso corporal, ingestao de ragao e agua de ratas Wistar suplementadas com L-

arginina apos aplicagao do 5-Fluorouracil (média £ dp).

Peso corporal (g)

Ingestéo de ragao (g/dia)

Ingestdo de agua (mL/dia)

Grupos Depois da Depois da Depois da
experimentais ~ Periodo de . Periodo de . Periodo de .

aplicagao aplicagao aplicagao

Adaptacao Adaptacao Adaptacéao

do 5-FU do 5-FU do 5-FU
Controle 233.4+21.9"  231.4+21.6™ 22.5+3.4"  20.5+1.3" 45.5+3.0"%  39.5+4 3"
Gs.ru 222.9+22.8"  200.7+19.2%° 22.5+0.7*  12.3+3.0%° 32.3+1.7%%  28.4+12.0%°
Gargso 228.4+21.9"  227.1£17.7"%  22.9+2.5" 212416 50.8+11.5"  58.3+2.5"
Gargt00 227.74¢23.7" 205.7¢19.9"®°  22.9+2.6" 19.0£8.2°% 48.8+9.8"  37.9+13.6%

A,B,C-

Letras maiusculas diferentes nas colunas indicam diferenga estatistica entre os grupos (P < 0.01).

2P| etras mintsculas nas linhas indicam diferencgas estatisticas antes e depois da aplicacdo do 5-FU dentro

de cada grupo (P < 0.01).

As concentragbes dos eritrocitos e da hemoglobina das ratas do Gaggso foram

maiores do que as do G; (Tabela 2), mas ndo houve diferenga entre 0 Gs.ry, Gargso €

GArg100 (Tabela 2)

O RDW-SD das ratas do Gsry € Gargso foram menores em comparagdo com o G

(Tabela 2).

O VCM, HCM e CHCM né&o diferiram entre os grupos experimentais (Tabela 2).
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Tabela 2. Eritrograma de ratas Wistar suplementadas com L-arginina apds aplicagéo do

5-Fluorouracil.

Grupos experimentais

Parametros analisados Valor de P
Controle Gs.ru Gargso Garg100
Eritrécitos (x10%/uL) 7,40.5° 9,1+0.6"® 9,9+0.9" 8,0+0.4"8 0.05
Hemoglobina (g/dL) 14.6x1.17°  17.920.8"®  19.3x0.9" 15.6+£5.4"° 0.05
Volume Globular (%) 42.0+4.3°  48.5+4.3"® 53.6+3.2"  454+7.3° 0.05
VCM (fL) 54.4+0.8" 53.5¢1.6"  54.6x1.7" 53.9+1.7° 0.51
HCM (pg) 19.4+0.6" 19.4+0.7%  19.8x0.5"  19.7+0.7" 0.57
CHCM (g/dL) 35.8+0.8"  36.5£0.9"  36.3x0.8"  36.8+0.7" 0.18
RDW-SD (fL) 26.8+0.5" 24.841.0° 24.7+1.2% 25522 0.02

~® _ Letras diferentes nas linhas indicam diferenca estatistica entre os grupos.

VCM = volume corpuscular médio; HCM = hemoglobina corpuscular média; CHCM = concentragdo média
de hemoglobina corpuscular; RDW-SD = Amplitude de Distribuigcdo dos Eritrécitos medida como Coeficiente
de Variagao.

As ratas do Gagioo apresentaram aumento na contagem de leucdcitos totais,
eosinofilos e linfécitos em relagdo ao Gs.ry € Gargso (Tabela 3). A contagem de neutrofilos
nao apresentou diferenga entre os grupos experimentais (Tabela 3).

As contagens de leucdcitos totais, eosinofilos e linfocitos das ratas do Gs.ry € Gargso
foram semelhantes (Tabela 3).

As concentragbes da PPT das ratas foram semelhantes entre os grupos
experimentais (Tabela 3).
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Tabela 3. Leucograma e proteina plasmatica total de ratas Wistar suplementadas com L-

arginina apos aplicagao do 5-Fluorouracil.

Grupos experimentais Valor

Parametros

Controle Gsru Gargso Garg100 de P

Leucdcitos totais (10%uL)  2,785+1,055"® 1,844+505.5° 1,975+774.1° 3,387+565.6" 0.02

Neutréfilos (10*/uL) 1,110+926" 1,376+46"  1,420+269" 1,231+1,046" 0.85
Eosindfilos (10%/uL) 75.2+26.8" 20.8+11.2°  29.8+15.3®  79.0+52.8"  0.01
Linfécitos (10%/uL) 1,568+608.8" 435.5+233.0° 376.0+181.0° 1,474+782" 0.01
Mondcitos (10*/uL) 186.3296.5"  65.1+49.3°  33.5+28.8° 106.6+34.4"® 0.01

Proteina plasmatica
total (g/dL)

6.9+0.7% 7.2+0.9% 7.5+0.7% 71117 0.67

AP _ Letras diferentes nas linhas indicam diferenca estatistica entre os grupos da mesma coluna.

As ratas do Gargi00 apresentaram menor escore lesional (p<0,045) na deplegdo do
bago (1,00 + 1,00), em comparagdo com 0 Gs.ry (2,00 = 0,0) e Gargso (3,00 * 0,0) (Figura
1B, 1C e 1 D). O escore lesional na deplecdo do bago das ratas do Garg1oo €ram
semelhantes (P>0,05) ao G; (1,00 £ 1,00) (Figura 1A e 1 B). O escore lesional na
depleg&o do baco no diferenciou (P>0,05) entre o Gs.ru € Gargso (Figura 1C e 1 D).

Os escores lesionais do bago como o centro germinativo (Controle = 1,00 £ 0,0; G5-
FU = 2,00 £ 0,0; GArg50 = 3,00 £ 1,00 e GArg100 = 1,00 + 1,00) e apoptose (Controle =
13,00 £ 1,00; G5-FU = 2,00 £ 0,0; GArg50 = 2,00 + 0,0 e GArg100 = 2,00 £ 0,0) nado
apresentaram diferengas (P>0,05) entre os grupos experimentais (Figura 1A, 1B, 1C e 1
D).



287

288

289
290

291
292
293
294
295
296

Figura 1. Fotomicrografia do baco de ratas Wistar suplementadas com L-arginina e

submetidas a quimioterapia com 5-Fluorouracil (H.E. 400x).
A: G, seta apontando linfécito. B: Gs.ry, seta apontando o centro germinativo. C: Gagso, seta A: célula

apoptotica e B: centro germinativo. D: G100, S€ta apontando linfocito.

As ratas do Garg100 apresentaram o menor TP, em comparagdo com 0 Gs.ry € Gargso
(Tabela 4).

A contagem de plaquetas, as concentragdes de fibrinogénio e TTPA das ratas nao
apresentaram diferengas estatisticas entre os grupos experimentais (Tabela 4).
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297 Tabela 4. Concentracdo de plaquetas, tempo de protrombina, tromboplastina parcial
298 ativada e fibrinogénio de ratas Wistar suplementadas com L-arginina apos aplicagao do 5-

299  Fluorouracil.

Grupos experimentais

Valor
Parametros

de P

Controle Gsru Gargso Gargi100
Plaquetas (x10%/uL) 1,195+201.2%  1,002+304.2"  1,033+160.0"  1,094+251.0" 0.39
Tempo de protrombina (s) 17.6+0.8 "8 18.0+1.2" 18.8+2.0" 15.5+1.28 0.02
Tempo de tromboplastina
_p _ P 32.2+2.7° 34.4+3.8" 345+6.9" 32.1x81% 092

parcial ativada (s)
Fibrinogénio (mg/dL) 275.0+#103.5*  325.0+103.5" 325.0+103.5" 300.0+106.9" 0.74

300 ~® _ Letras diferentes nas linhas indicam diferenca estatistica entre os grupos experimentais.



301
302
303

304
305
306
307
308
309
310
311
312
313
314
315
316
317

24

O escore do infiltrado inflamatério no jejuno das ratas do Gs.ry (2,5410,84); Gargso
(3,20%0,63) e Garg10o (2,75+0,57) ndo apresentaram diferenga (P>0,05) (Figura 2).

g &

s . 4 ...QFS-Y“ '.
AR SRS IO

Figura 2. Fotomicrografia do infiltrado inflamatério no jejuno de ratas Wistar

suplementadas com L-arginina e submetidas a quimioterapia com 5-Fluorouracil (H.E.
400x).

A: Ge. B: Gsry. C: Gargso- D: Garg10o- Setas apontando linfocitos.

As ratas do Gs.ry € Garg1o0 apresentaram reducdo (P=0,03) nas quantidades de DNA
integro em relagdo ao G; (Figura 3a). No entanto, as quantidades de DNA integro e
classe 3 de danos ao DNA das ratas do Gs.ry, Gagso € Gargioo foram semelhantes
(P>0,05; Figuras 3a e 3d, respectivamente).

As quantidades de danos ao DNA das classes 1 e 4 ndao apresentaram diferengas
(P>0,05) entre os grupos experimentais (Figuras 3b e 3e, respectivamente).

As ratas do Gagg1o0 apresentaram valores semelhantes (P>0,05) de danos ao DNA
da classe 2 em relagdo as ratas do Gs.ruy e Gargso (Figura 3c). O Gargso apresentou redugdo

(P<0,01) de danos ao DNA da classe 2 em relagao ao Gs.gy (Figura 3c).
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As ratas do Garg100 apresentaram o maior (P<0,05) ITD ao DNA (Figura 3f). O Gsry
foi semelhante (P>0,05) ao Gargso € maior do que o G (P>0,05) (Figura 3f). O ITD ao DNA

das ratas Gargso n&o diferenciou do G; e Gs.ry (Figura 3f).
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Figura 3. Contagem de DNA integro e danificado (classes O a 4) e indice total de danos
ao DNA de ratas Wistar suplementadas com L-arginina apés aplicagao do 5-Fluorouracil.
(a) DNA integro. (b) Classe 1 de danos ao DNA. (c) Classe 2 de danos ao DNA. (d)
Classe 3 de danos ao DNA. (e) Classe 4 de danos ao DNA. (f) indice total de danos ao
DNA.

AB_ Medianas seguidas de pelo menos uma letra mindscula distinta indicam diferenca estatistica (P < 0,05)
entre os grupos experimentais dentro das classes de dano ao DNA.
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Discussao

A determinacido do periodo do ciclo estral das ratas demonstrou que nido houve
interferéncia hormonal do ciclo sobre 0 hemograma, consumo de agua, ragao e perda de
peso das ratas [32,33].

A redug&o no consumo de racdo nos grupos Gs.ry, Gargso € Gargoo apos a aplicagéo
do 5-FU foi provavelmente devido aos efeitos adversos da quimioterapia, como a
mucosite [34, 35] que causou dificuldades para a mastigacédo e degluticdo da ragao [36].
Porém, as ratas do Gargs0, mesmo com a redugdo do consumo de ragdo, mantiveram seu
peso corporal apds a quimioterapia, fato que € benéfico para a saude dos pacientes, pois
segundo Aoyama et al., [37] a perda de peso, € um fator de risco para a continuidade do
tratamento oncologico, mas n&o foi possivel esclarecer os efeitos fisioldégicos que estédo
envolvidos neste processo.

Segundo a analise dos componentes da ragao consumida pelas ratas, ela foi
classificada como fermentativa (64,86% de carboidratos), anabdlica, devido a sua relagcéo
de nitrogénio:calorias ndo protéicas de 98:1, e ndo inflamatéria, pois a porcentagem da
distribuicdo de lipidios é inferior a soma da porcentagem de carboidratos e proteinas [38].

A policitemia apresentada pelo Gs.ry € Gargso pode ter ocorrido devido ao quadro de
diarreia ocorrido apds a quimioterapia, levando a desidratagdo que segundo Silveira [39],
sdo alteracbes hematoldgicas indicativas desta condigdo. Entretanto, a diarreia que
ocorreu no Garg1oo foi de menor intensidade, ndo causando a desidratagéo, pelo fato da
concentracdo dos eritrocitos, VG e PPT permanecerem dentro da normalidade com
valores semelhantes aos do G, sendo esta a dose mais indicada neste caso.

Os indices hematimétricos das ratas do G, Gsru, Gargso € Gargioo permaneceram
dentro da normalidade, com hemacias normociticas e normocrémicas [40,41],
corroborando com Balmant et al. [11], demonstrando que as suplementagdes com até 458
mg de L-arginina/dia n&o interferem no tamanho e na coloragdo das hemacias.

A suplementacdo com 100 mg de L-arginina/dia minimizou a imunossupressao
causada pelo 5-FU, uma vez que a contagem de leucdcitos totais e linfocitos das ratas do
Garg100 €ra semelhante ao G, e permaneceram dentro da normalidade, corroborando com
o estudo realizado por Balmant et al. [11], que também demonstraram que as
suplementagdes com 295 e 458 mg de L-arginina/dia minimizaram a imunossupressao
gerada pelo 5-FU. Isto € benéfico para pacientes em quimioterapia, pois influencia na
tolerancia do individuo ao quimioterapico e tornando-o mais resistente a infeccdes [42,43],

e as doses baixas de suplementagdo garantem menor custo com a suplementagao.
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As ratas do Garg100 apresentaram 200% e 300% menos deplegéo no bago do que o
Gsru e Gargso respectivamente, ocorrendo maior concentragcdo de linfocitos no centro
germinativo, demonstrando que esta dose amenizou a imunossupressao gerada pelo 5-
FU, pois segundo Murphy [44], o centro germinativo € composto por linfécitos B e T que
podem conferir a essas ratas, melhor resisténcia imunologica, por meio da resposta
imunomediada pelos linfocitos.

O Gargso Ndo apresentou redugdo da imunossupressdo no bago, devido a possivel
mielossupressdo causada pela quimioterapia, expondo o organismo ao risco de
desenvolver infecgcbes [34, 45], e a necessidade de reduzir a intensidade das doses de
quimioterapia.

As ratas do Gs.ruy, Gargso € Garg100 apresentaram inflamagéo semelhante no jejuno, de
intensidade moderada gerada pelo 5-FU, denominada como mucosite, que n&o foi
minimizada pelas suplementagdes. Entretanto, Balmant et al. [11], utilizando doses
maiores de L-arginina (295 e 458 mg/dia) e Iwase et al. [46], observaram redugédo no
processo inflamatério gerado pela quimioterapia.

O TP do Gs.ry foi elevado pela quimioterapia, indicando maior tempo para o sangue
coagular. Isto é indesejavel para o tratamento antineoplasico cirurgico, e podera
inviabilizar o procedimento devido ao risco de hemorragia. Entretanto, a suplementacao
do Garg100 demonstrou minimizar o efeito colateral do 5-FU, reduzindo o TP, favorecendo a
ativagcdo da cascata da coagulagéao [40].

A contagem de plaquetas e o TTPA dos grupos foram semelhantes ao G, indicando
o 5-FU e as suplementacbes com L-arginina n&o interferiram nestes parametros
sanguineos. Porém, Balmant et al. [12], utilizando doses maiores de suplementagdo com
L-arginina (295 e 458 mg/dia) e lwase et al. [46], observaram aumento na contagem de
plaquetas.

O Gargioo apresentou aumento no ITD ao DNA, que pode potencializar o mecanismo
de acao do 5-FU e, assim, contribuir para a inibicdo do crescimento tumoral [47].

Em contrapartida, o Gagso apresentou porcentagem de DNA integro semelhante ao
G. e reducgao no ITD ao DNA, indicando a preservacao da do DNA, fato que vai contra o
mecanismo de agao do 5-FU, o que se torna indesejavel, por talvez prejudicar a involugao

tumoral.
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Conclusao

A suplementacdo com 100 mg de L-arginina/dia foi benéfica para minimizar a
imunossupressao e a deplegcdo no bago, causada pela quimioterapia com 5-FU. Além
disso, ainda pode reduzir o tempo de coagulagdo sanguinea e contribuir para a quebra do
DNA gerada pelo 5-FU.

Agradecimentos

A Universidade do Oeste Paulista - Unoeste e & Coordenacdo de Aperfeicoamento
de Pessoal de Nivel Superior - Brasil (CAPES), pois o presente trabalho foi realizado com
seu apoio - Codigo de Financiamento 001.

Referéncias

[1] WHO study group on Integration on Health Care Delivery. Cancer. Geneva: Word
Health Organization 2018, http://www.who.int/news-room/fact-sheets/detail/cancer [acesso
em 22 Setembro 2018]

[2] INCA, Instituto Nacional do Cancer. Estimativa 2018: Incidéncia de Caner no Brasil,

http://www.inca.gov.br/estimativa/2018/ [acesso em 22 Setembro 2018]

[3] Schnipper LE, Davidson NE, Wollins DS, Tyne C, Blayney DW, Blum D, et al. American
society of clinical oncology statement: a conceptual framework to assess the value of
cancer treatment options. J Clin Oncol 2015;33:2563-77. 10.1200/JC0.2015.61.6706

[4] Zheng H, Guixiang L, Yongning L, Enze L, Haixia L, Qi Z, Bin Y, Wenwu C.
Comparative effectiveness of robotic-assisted versus open radical cystectomy: big data
but meaningful conclusions? Eur Urol 2016;71: 1-12. 10.1016/j.eururo.2016.05.038

[5] SBOC, Sociedade Brasileira de Oncologia Clinica. Guia pratico para o oncologista
clinico 2012. https://www.sboc.org.br/quia-pratico-para-o-oncologista-clinico-2012 [acesso
em 22 Setembro 2018]



http://www.who.int/news-room/fact-sheets/detail/cancer
http://www.inca.gov.br/estimativa/2018/
https://doi.org/10.1016/j.eururo.2016.05.038
https://www.sboc.org.br/guia-pratico-para-o-oncologista-clinico-2012

450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484

29

[6] Martins CG, Wagner SC, Linden R. Individualizagdo farmacocinética das doses de 5-
fluorouracil no cancer colorretal. Rev bras cancerol 2013:59:271-80.

https://pt.scribd.com/document/315969255/15-Individualizacao-Farmacocinetica-Das-

Doses-de-5-Fluoruracil-No-Cancer-Colorretal [acesso em 22 Setembro 2018]

[7] Lucena FRS, Araujo LCC, Rodrigues MD, Silva TG, Pereira VRA, Militao GCG, et al.
Induction of cancer cell death by apoptosis and slow release of 5-fluoracil from metal-
organic frameworks Cu-BTC. Biomed Pharmacother 2013;67:707-13.
10.1016/j.biopha.2013.06.003

[8] Kanoh K, Shimura T, Suzuki H, Nomoto K, Asao T, Kuwano H. Antitumor effect of a
splenic injection of 5-fluorouracil on metastatic liver cancer in mice. J Pharmacol Exp Ther
2003;308(1):168-74. 10.1124/jpet.103.057547.

[9] Zakaria S. Natural remedies terget different therapeutic pathways in oral mucositis
induced by cancer chemo and radiotherapy. AJPCT 2017;5:1-6. 10.21767/2321-
2748.100318

[10] Lopes LG. Efeito do uso tépico de capsaicina na mucosite intestinal induzida por 5-
fluoracil em camundongos swiss. Mestrado em Bioquimica e Imunologia, Instituto de
Ciéncias Biologicas da Universidade Federal de Minas Gerais 2014:152.
http://www.bibliotecadigital.ufmg.br/dspace/handle/1843/BUOS-9NMGWH [acesso em 22
Setembro 2018]

[11] Balmant BD, Araujo EON, Yabuki D, Novais AB, Genaro SC, Laposy CB, et al. Effects
of L-arginine supplementation on leukogram, inflammatory bowel infiltrates and
immunoglobulins  with  5-FU use in rats. Nutr Cancer 2018;70:249-56.
10.1080/01635581.2018.1424346

[12] Rosa LPS, Cruz DJ. Efeitos dos imunomoduladores na oncologia: revisdo de
evidéncias cientificas. Rev saude.com 2016;12:561-65.

http://periodicos2.uesb.br/index.php/rsc/index [acesso em 22 Setembro 2018]

[13] Silva DFO, Lopes MMGD, Lima SCV. Immunonutrients in nutritional therapy of gastric

cancer patients undergoing oncologic surgery: a literature review. SciTz Clin Med Oncol


https://pt.scribd.com/document/315969255/15-Individualizacao-Farmacocinetica-Das-Doses-de-5-Fluoruracil-No-Cancer-Colorretal
https://pt.scribd.com/document/315969255/15-Individualizacao-Farmacocinetica-Das-Doses-de-5-Fluoruracil-No-Cancer-Colorretal
https://doi.org/10.1016/j.biopha.2013.06.003
http://www.bibliotecadigital.ufmg.br/dspace/handle/1843/BUOS-9NMGWH
https://doi.org/10.1080/01635581.2018.1424346
http://periodicos2.uesb.br/index.php/rsc/index

485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519

30

Delaware 2016;1:1-8.  http://www.scitechz.net/oncology/fulltext/Oncology-16-1001.pdf

[acesso em 22 Setembro 2018]

[14] Viana LM, Generoso SV, Santos RGC, Cardoso VN, Correia MITD. L-arginine and
bacterial translocation: implications for health. In: Vinood BP, Victor RP, Rajkumar R. L-

Arginine in Clinical Nutrition 2017;1:589-02. Ed. 1. Springer International Publishing.

[15] Geiger R, Rieckmann JC, Wolf T, Zamboni N, Sallusto F, Lanzavecchia A. L-arginine
modulates T Cell metabolism and enhances survival and anti-tumor activity. Cell
2016;167-829-42. 10.1016/j.cell.2016.09.031

[16] Olszewer E. Tratado de medicina ortomolecular e bioquimica médica. 3.ed. icone,
2002:558.

[17] Institute of Medicine. Dietary reference intakes for energy, carbohydrate, fiber, fat,
fatty acids, cholesterol, protein, and amino acids. Washington (DC): National Academy
Press

2005. https://search.proquest.com/openview/41e1233015fb62ff54f496de51364921/17?pqg-
origsite=gscholar&cbl=49142 [acesso em 22 Setembro 2018]

[18] Mahan LK, Escott-Stump S, Raymond JL. Krause: Alimentos, nutricdo e dietoterapia.
13.ed. Elsevier, 2012:1228.

[19] Flora Filho R, Zilberstein B. Oxido nitrico: o simples mensageiro percorrendo a
complexidade. Metabolismo, sintese e fungcdes. Rev Ass Med Brasil 2000;46:265-71.
http://dx.doi.org/10.1590/S0104-42302000000300012

[20] Finkelman BS, Putt M, Wang T, Wang L, Narayan H, Domchek S, et al. Arginine-nitric
oxide metabolites and cardiac dysfunction in patients with breast cancer. J Am Coll Cardiol
2017;70:152-62. 10.1016/j.jacc.2017.05.019

[21] Ministério Da Ciéncia, Tecnologia e Inovagao, Conselho Nacional de Controle de
Experimentacdo Animal — CONCEA. Diretrizes da pratica de eutanasia do CONCEA,
2013.

https://www.mctic.gov.br/mctic/export/sites/institucional/institucional/concea/arquivos/leqisl



http://www.scitechz.net/oncology/fulltext/Oncology-16-1001.pdf
https://rd.springer.com/search?facet-creator=%22Vinood+B.+Patel%22
https://rd.springer.com/search?facet-creator=%22Victor+R.+Preedy%22
https://rd.springer.com/search?facet-creator=%22Rajkumar+Rajendram%22
https://doi.org/10.1016/j.cell.2016.09.031
https://search.proquest.com/openview/41e1233015fb62ff54f496de51364921/1?pq-origsite=gscholar&cbl=49142
https://search.proquest.com/openview/41e1233015fb62ff54f496de51364921/1?pq-origsite=gscholar&cbl=49142
https://doi.org/10.1016/j.jacc.2017.05.019
https://www.mctic.gov.br/mctic/export/sites/institucional/institucional/concea/arquivos/legislacao/resolucoes_normativas/Resolucao-Normativa-CONCEA-n-13-de-20.09.2013-D.O.U.-de-26.09.2012-Secao-I-Pag.-5.pdf

520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552

31

acao/resolucoes normativas/Resolucao-Normativa-CONCEA-n-13-de-20.09.2013-D.0O.U.-
de-26.09.2012-Secao-I-Pag.-5.pdf [acesso em 22 Setembro 2018]

[22] Committee for Update of the guide for the care and use of the laboratory Animals:
Environmment, housing and management. In: Guide for the care and use of laboratory

animals. Washington: The National Academic Press, 2011. pp. 41-103.

[23] National Research Council. Guide for the care and use of laboratory animals. National
Academy Press 1996, Washington, D.C. https://grants.nih.gov/grants/olaw/quide-for-the-

care-and-use-of-laboratory-animals.pdf [acesso em 22 Setembro 2018]

[24] Leocadio PC, Antunes MM, Teixeira LG, Leonel AJ, Alvarez-Leite JI, Machado DC, et
al. L-Arginine Pretreatment Reduces Intestinal Mucositis as Induced by 5-FU in Mice. Nutr
Cancer 2015;67:486-93. 10.1080/01635581.2015.1004730

[25] Cubas ZS, Joppert AM. Terapéutica dos animais selvagens. In: Andrade SF. Manual
de Terapéutica Veterinaria. 3.ed. ROCA 2008. Capitulo 23:664-67.

[26] Parasuraman S, Raveendran R, Kesavan R. Blood sample collection in small
laboratory animals. J Pharmacol Pharmacother 2010;1:87-93. 10.4103/0976-500X.72350

[27] Silva J. O uso do Ensaio Cometa para o Ensino de Genética Toxicolégica. Genética
na Escola - Sociedade Brasileira de Genética 2007;2:30-3.

http://www.medicinabiomolecular.com.br/biblioteca/pdfs/Nutrigenomica/nutrig-0036.pdf

[acesso em 22 Setembro 2018]

[28] Fagiani MAB, Araujo EON, Reis LSLS, Fluminhan A. Validagao da Técnica do Ensaio
Cometa Modificado com Corante Giemsa para Avaliagdo da Mutagenicidade em Ratos.
XXIII Encontro Anual de pesquisa Institucional e Iniciacdo Cientifica — Encontro Nacional
de Ensino, Pesquisa e Extensdo da Universidade do Oeste Paulista, Presidente Prudente
- SP. 2017:1418.
https://www.unoeste.br/site/enepe/2017/Anais/CIENCIAS AGRARIAS/MedVeterin%C3%
A1lria.pdf [acesso em 22 Setembro 2018]



https://www.mctic.gov.br/mctic/export/sites/institucional/institucional/concea/arquivos/legislacao/resolucoes_normativas/Resolucao-Normativa-CONCEA-n-13-de-20.09.2013-D.O.U.-de-26.09.2012-Secao-I-Pag.-5.pdf
https://www.mctic.gov.br/mctic/export/sites/institucional/institucional/concea/arquivos/legislacao/resolucoes_normativas/Resolucao-Normativa-CONCEA-n-13-de-20.09.2013-D.O.U.-de-26.09.2012-Secao-I-Pag.-5.pdf
https://grants.nih.gov/grants/olaw/guide-for-the-care-and-use-of-laboratory-animals.pdf
https://grants.nih.gov/grants/olaw/guide-for-the-care-and-use-of-laboratory-animals.pdf
https://doi.org/10.1080/01635581.2015.1004730
https://dx.doi.org/10.4103%2F0976-500X.72350
http://www.medicinabiomolecular.com.br/biblioteca/pdfs/Nutrigenomica/nutrig-0036.pdf
https://www.unoeste.br/site/enepe/2017/Anais/CIENCIAS_AGRARIAS/MedVeterin%C3%A1ria.pdf
https://www.unoeste.br/site/enepe/2017/Anais/CIENCIAS_AGRARIAS/MedVeterin%C3%A1ria.pdf

553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586

32

[29] Vilela IV, Oliveira IM, Silva J, Henrique JAP. DNA damage and repair in hemolymph
cells of Golden mussel (Limnoperna fortunei) exposed to envionmetal contaminants.
Mutation Research 2005;605:78-86. 10.1016/j.mrgentox.2006.02.006

[30] Gerez JR, Pinton P, Callu P, Grosjean F, Oswald I[P, Bracarense APFL.
Deoxynivalenol alone or in combination with nivalenol and zearalenone induce systemic
histological changes in pigs. Exp Toxicol Pathol 2015;67:89-98. 10.1016/j.etp.2014.10.001

[31] Zar JH. Bioestatistical analysis. 5.ed. Prentice Hall, 2009.

[32] Ferlay J, Colombet M, Soerjomataram |, Dyba T, Randi G, Bettio M, Gavin A, Visser
O, Bray F. Cancer incidence and mortality patterns in Europe: estimates for 40 countries
and 25 major  cancers in 2018. Eur J Cancer  2018;xx:1-32.
https://doi.org/10.1016/j.ejca.2018.07.005

[33] Marcondes FK. Influéncia do ciclo estral sobre as respostas hormonais de ratas
submetidas a estresse. Doutorado em Ciéncias Bioldgicas, Instituto de Biologia da
Universidade Estadual de Campinas 1998:72.
http://repositorio.unicamp.br/jspui’/handle/REPOSIP/314631 [acesso em 19 Outubro 2018]

[34] Grem JL. 5-Fluoropyrimidines. Cap. 7. In: Chabner BA & Longo DL — Cancer
Chemotherapy and biotherapy. 2. ed. Lippincott — Raven. 1996. p. 171.

[35] Skeel RT. Handbook of cancer chemotherapy. 5. ed. Lippincott Williams & Wikins,

1999. Section Il — Chemotherapeutic and biotherapeutic agents and their use. p. 108.

[36] Yuce UO, Yurtsever S. Effect of education about oral mucositis given to the cancer
patients having chemotherapy on life quality. J Canc Educ 2017:1-6. 10.1007/s13187-017-
1262-z

[37] Aoyama T, Kawabe T, Fujikawa H, Hayashi T, Yamada T, Tsuchida K, et al. Loss of
lean body mass as an independent risk factor for continuation of S-1 adjuvant
chemotherapy for gastric cancer. Ann Surg Oncol 2014;22:2560-6. 10.1245/s10434-014-
4296-z



https://doi.org/10.1016/j.mrgentox.2006.02.006
https://doi.org/10.1016/j.etp.2014.10.001
https://doi.org/10.1016/j.ejca.2018.07.005
http://repositorio.unicamp.br/jspui/handle/REPOSIP/314631
https://doi.org/10.1007/s13187-017-1262-z
https://doi.org/10.1007/s13187-017-1262-z
https://doi.org/10.1245/s10434-014-4296-z
https://doi.org/10.1245/s10434-014-4296-z

587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618

33

[38] Shoshima AHR, Kfouri Filho M. Nutricdo parenteral. In: Silva SMCS, Mura JDP.

Tratado de alimentacgao, nutricio e dietoterapia. Roca, 2014, volume 3, capitulo 64:1085.

[39] Silveira JM. Patologia clinica veterinaria — teoria e interpretacdo. Guanabara 1988.

[40] Thrall MA, Weiser G, Allison RW, Campbell TW. Hematologia e bioquimica clinica

veterinaria. 2.ed. Roca, 2015.

[41] Longo DL. Hematologia e oncologia de Harrison. 2.ed. Artmed, 2015.

[42] Grotto D, Valentini J, Boeira S, Paniz C, Santa Maria L, Vicentini J, et al. Avaliacdo da

estabilidade do marcador plasmatico do estresse oxidativo — malonaldeido. Quim Nova
2008;31:275-79. http://dx.doi.org/10.1590/S0100-40422008000200016.

[43] Al-Kindi SG, Refaat M, Jayyousi A, Asaad N, Al Suwaidi J, Khalil CA. Red caell
distribution width is associated with all-cause and cardiovascular mortality in patients with
diabetes. Biomed Res Int 2017;1-8. 10.1155/2017/5843702

[44] Murphy K. Imunobiologia de Janeway. 8. ed. Artmed, 2014:888.

[45] Duarte BG, Maciel AP, Gongalves ES, Santos PSS. Avaliagao perioperatéria de
individuos em quimioterapia com necessidade de intervencgéao cirurgica odontolégica. Arq
Med Hosp Fac Cienc Med Santa Casa Sao Paulo 2018;63:105-9.
https://doi.org/10.26432/1809-3019.2018.63.2.105

[46] Iwase H, Kariyazono H, Arima J, Yamamoto H, Nakamura K. Nutritional effect of oral
supplement enriched in w-3 fatty acids, arginine, RNA on immune response and
leukocyte-platelet aggregate formation in patients undergoing cardiac surgery. Nutr Metab
Insights 2014;7:39-46. 10.4137/NMI.S13810

[47] Barbul A. Arginine: biochemistry, physiology, and therapeutic implications. JPEN J
Parenter Enteral Nutr 1986;10:227-38. 10.1177/0148607186010002227



http://dx.doi.org/10.1590/S0100-40422008000200016
https://doi.org/10.1155/2017/5843702
https://doi.org/10.26432/1809-3019.2018.63.2.105
https://dx.doi.org/10.4137%2FNMI.S13810
https://doi.org/10.1177/0148607186010002227

34

ANEXO A: PARECER FINAL DO COMITE ASSESSOR DE PESQUISA
INSTITUCIONAL (CAPI) E DA COMISSAO DE ETICA EM USO DE ANIMAIS (CEUA)

ratn el ] Carificadia

UNOESTE - Universidade do Oeste Paulista
PRO-REITORLA DE PESQUISA E POS-GRADUACAD

PPG - Programa de Posgquiia de Pas-Coradu ;o
FEIC - Frograms Especial de Laaciaeg o Cicenlilie

Parecer Final

fiedarmmos prn s devidor Sra g o Progein de Pesquas assfolsds "EFEITH DA SUPLEMENTACAD OO L-ARGININE WA
ISTEGEEDADNE DHF EACH, FIGADD E INTESTIENC HELGADS DE RATOS WISTAHR SUEMETIHE 4 QLISOOTEEAFLA OO0 5
FLUGOHOHHALTL™, n L da | lesarrciverenic © lzovagho [LF1X) st o zizzces o 490 ¢ =do coma
prrocran( ] MARUELA OFE ASDEADE BEHMNAL FAGLAN] discenra), SEAHINA (N UALYVES AVANTE (vl RES& &F&TLCH [
SLVA jdscams L SAHA BEHTOIO BETEEHA DA S1LYA (dberese), REMAN SANTAML CELEXTIS{ {deranivl. PALLA FELIFE LEICHUE
LAHAND (decrnim ), LLIS SOUFA LISER [HE SOLTA HEIS i, = c AFROVADD iz COMETE &S
DE PESCUSA INSTITUCIOMAL (CAPT ¢ COSOSSA DE ETICL UST DE ANISALS (CELA) da Umveraideds do Uods Fezlos -
ANCRETE de Mressderis Prdonie S50

Fre Fops de Foogze, o § precixl (T de T o Slo Chardisy, mubfils Yerichoss [rxzein o
hevmern ), pasn fimnde = da moord ca da Les o° D07, dc § de Uhgubes do 2000, 4o Dpcrsis o 4099, & 15
de kaln de 21ER £ oo 18 reeTras o L L & o ordrode de Rapenmoragbe Aol (OOMHCEL ) nds mdo ATECFWALED £

rewrelo roul ey o 12BN

ST LR LA AL A P EN T A L

Proims o W) D sk proreckas A ilecal} E dasch I ralhid® ST 4 0 B PRI

ot ] BSIT IR URIAETR HAL labooxitnn & Fainloges da Hesnal Veenrana da Lnoors

I'remderdr Pridienie, T do Solembes do 37N

A

[T ——
ek a TP

i
Sodieomiim o e

Fraf® s Sl Fass 2 Feita
Cinaridbiaadin i (R 1 - IDHORSTE

il Inlmgy ol rwrcks O sk dn

FEp e Lrosais b oe rifion dooases r mmp T T IEOSERRC SR | S wdf S he-Seo i m




35

ANEXO B: CERTIFICADO PREMIACAO NO CONGRESSO GANEPAO (2018)

= oy SSIONED g

enEEy Crhigng e | - -« ]
[PUnC Ry cdsasAuon) e, _ H.v ZO~
VSXAN o2 . o8
CIIILEMD) JOPTUINI00Y 1B237 CUTL2335 [P0 PURRES FPUaprs g
oujuLIeRg 3urpD [ Hiaqryvesy 14 vjaBuy EA(IS BP RAN|3] SIPIND] AP ElEY Biaqrpem 1veg

LA TS
L R 7

/
ALY T, U Suqr \l()@

BT0Z 2p oyunl ap G ‘ojneq ogs

PNES 3 013133 OLINNN I [PUOELINU| 05531TUDT - YSKIN 62 @ 123UL) W ORSNY ap onapselg 055219u07 ABojoIun jeuonny

JO 2OURIUO) [PUOHEWISIU - INGD/ONDI 68 ‘BT0Z oedaues op oeisedo Jod Iewawuadxy a eaju) eeduiny wa esinbsag ap eisyneg wniog s0Z
OU [EIUBWLGANG — S2uA1) SEWD| 3P IPEPIEPOL BU TDVHNOYONTI-S IWOD VIdVHILOIWIND ¥ SOALLIWENS SOLVY W3 01T 1DNNOGINEOXIT
0aY 00 IAVAINOILNI VN YNINIDYY-T IWOD OYIVININITANS VO OLI343 LU OPe|nyiul oyeqe.) © Wed ES0IU0H DBIUARY B WeIaqaday

S|y £INOS ap BN PINOS $INY ‘DJILUSD BUIISHD RIPUES 'O)|apy OPIAILY 8P PIOIGE | "UBYUILLIN|S OIUDIuy ueiBe | |eulag apeipuny ap ranew

O SOWVDOIdILd3ID

On_<u_n__._.~_m_u

7 0y <=
8l0CO Y d 4 Z_H,,,aw@




36

ANEXO C: INSTRUGOES PARA AUTORES DA REVISTA NUTRITION

GUIDE FOR AUTHORS

Your Paper Your Way

We now differentiate between the requirements for new and revised submissions.
You may choose to submit your manuscript as a single Word or PDF file to be used in the
refereeing process. Only when your paper is at the revision stage, will you be requested to
put your paper in to a 'correct format' for acceptance and provide the items required for the
publication of your article.

To find out more, please visit the Preparation section below. INTRODUCTION

Nutrition provides an international forum for professionals interested in the applied
and basic biomedical nutritional sciences, and publishes papers both of clinical interest
and of scientific import. Investigators are encouraged to submit papers in the disciplines of
nutritionally related biochemistry, genetics, immunology, metabolism, molecular and cell
biology, neurobiology, physiology, and pharmacology. Papers on nutrition-related plant or
animal sciences which are not of direct relevance to man, whereas occasionally of interest
are not the main focus of the Journal.

Nutrition publishes a wide range of articles, which includes original investigations,
review articles, rapid communications, research letters, case reports and special category
manuscripts. Manuscripts must be prepared in accordance with the "Uniform
Requirements for Manuscripts Submitted to Biomedical Journals" developed by the
International Committee of Medical Journal Editors (N Engl J Med 1991;324:424-428). All
submissions are peer reviewed.

Original Investigation (3000-5000 words including tables, figures and references)

Original investigations are considered full-length applied (human) or basic (bench
work) research reports. They cover topics relevant to clinical and basic studies relevant to
man in the following areas nutritionally related biochemistry, genetics, immunology,
metabolism, molecular and cell biology, neurobiology, physiology, and pharmacology.
Studies in adult and pediatric populations are welcome. The work presented in the
manuscript must be original; studies confirming previous observations will be considered.
Other considerations of a paper's publishability are its importance to the science, the
soundness of the experimental design, the validity of methods, the appropriateness of the
conclusions and the quality of presentation.

Rapid Communication (1000-3000 words including tables, figures and references)
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Papers representing concise and original studies of scientific importance are
considered. In the cover letter the author should justify the request for Rapid
Communication. The review process is 10 days, authors are allowed one revision if
accepted, and the final version of the paper appears in the next available issue of the
journal.

Research Letter (up to 1000 words, including up to 10 references and 1 figure or
table)

A Research Letter contains new data or a clinical observation, in a format that allows
for rapid publication.

Review Article (up to 5000 words including tables, figures and references)

In-depth, comprehensive state of the art reviews on a nutritional topic are welcomed.
Reviews may be invited by the Editor or may be unsolicited viewpoints.

Case Report (up to 2500 words including tables figures, and references) Case
Reports include case studies of 4 or fewer patients that describe a novel situation or add
important insights into mechanisms, diagnosis or treatment of a disease.

Editorial (up to 1000 words including tables, figures and references)

Editorials express opinions on current topics of interest, or provide comments on
papers published in Nutrition or other journals. Editorials are generally solicited by one of
the Editors.

Correspondence (Letter to the Editor) (1000 words including tables, figures and
references)

Opinion pieces concerning papers published in Nutrition are particularly welcomed
and all submissions are subject to editing. Letters commenting on past-published papers
are sent to the corresponding author for a response. Letters are selected for their
relevance and originality; not all letters submitted can be published.
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Meeting Proceedings (up to 2500 words including tables, figures and references)

Reports of meeting proceedings are synopses of scientific meetings of interest to
Nutrition's audience. Authors should e-mail the Editor to solicit potential interest 8 weeks
prior to conference.

Collections of abstracts representing the proceedings of organizational meetings are
not subjected to customary peer review. It is the view of the Editorial Board that it is of
service to the nutrition community to present such material as promptly as possible.

Hypothesis (up to 3000 words including tables, figures and references)
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Novel insights into a significant questions or clinical issues are welcome, and will be
peer reviewed. As the definition of ahypothesisa suggests, articles of this type should be,
although they lack direct experimental evidence, closely tied to empirical data and lead to
testable predictions.

Special Article (up to 5000 words including tables, figures and references)

Associated with a particular special event, invitation or announcement; for example,
the annual John M. Kinney Awards papers.

SUBMISSION_CHECKLIST

Ensure that the following information and files have been included. One author has
been designated as the corresponding author with contact details: E-mail address Full
postal address

Manuscript: Word doc or similar required. PDF is not suitable for review and
production. Include keywords. Has been spell-checked and grammar checked. Has been
edited by professional, preferably native-English-speaking editor.

Tables: Include titles, description, footnotes. Create tables in the document rather
than inserting image files, so that changes can be made.

Figures: High quality and good resolution. Provide separate image files as well as in-
manuscript. Include relevant captions. Indicate clearly if color should be used for any
figures in print. Ensure all figure and table citations in the text match the files provided.

If applicable include as separate files: Graphical abstracts Highlights (3-5, document
file) Supplemental files

References: All references mentioned in the Reference List are cited in the text, and
vice versa. Make sure reference style is consistent throughout.

Further considerations: Permission has been obtained for use of copyrighted material
from other sources (including the Internet). Relevant declarations of interest have been
made. Journal policies detailed in this guide have been reviewed. Referee suggestions
and contact details provided, based on journal requirements.

BEFORE YOU BEGIN

Ethics in publishing

Please see our information pages on Ethics in publishing and Ethical guidelines for
journal publication.

CONDITIONS OF PUBLICATION — ETHICAL AND LEGAL CONSIDERATIONS

All material submitted to Nutrition, for any section of the journal, is considered for
publication on the understanding that authors (including all coauthors) agree to Nutrition's

publication policies as stated in this section of the Guidelines to Authors.
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In the event of non-compliance with these conditions of publication, including issues
that surface after a contribution is published, Nutrition's rights include: sending a notice of
failure to comply to authors' employers and funding agencies; and/or informing readers via
a published correction/retraction; the latter is linked to the original contribution via
electronic indexing and becomes part of the formal published record.

Research/publication misconduct is a serious breach of ethics. Such misconduct
includes:
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i) Redundant or duplicate publication by same author(s),

ii) Publication in another source by the same author(s) without acknowledgement or
permission from the publisher, or

iii) Plagiarism or self-plagiarism (publication of material without acknowledging
original author source).

iv) Fabrication of data, not substantiable via review of research records.

Should such publications occur, editorial action would be taken. In certain cases,
secondary publication is justifiable and even beneficial; however, such circumstances
should be prospectively discussed with and agreed upon by the Editor-In-Chief.

Nutrition will not accept a submission of work previously reported in large part in a
published article (duplicate) or that is contained in another paper submitted or accepted for
publication in Nutrition or elsewhere.

Declaration of interest

All authors must disclose any financial and personal relationships with other people
or organizations that could inappropriately influence (bias) their work. Examples of
potential competing interests include employment, consultancies, stock ownership,
honoraria, paid expert testimony, patent applications/registrations, and grants or other
funding. Authors must disclose any interests in two places: 1. A summary declaration of
interest statement in the title page file (if double-blind) or the manuscript file (if single-
blind). If there are no interests to declare then please state this: 'Declarations of interest:
none'. This summary statement will be ultimately published if the article is accepted. 2.
Detailed disclosures as part of a separate Declaration of Interest form, which forms part of
the journal's official records. It is important for potential interests to be declared in both
places and that the information matches. More information.

Submission declaration and verification
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Submission of an article implies that the work described has not been published
previously (except in the form of an abstract, a published lecture or academic thesis, see
'Multiple, redundant or concurrent publication' for more information), that it is not under
consideration for publication elsewhere, that its publication is approved by all authors and
tacitly or explicitly by the responsible authorities where the work was carried out, and that,
if accepted, it will not be published elsewhere in the same form, in English or in any other
language, including electronically without the written consent of the copyright- holder. To
verify originality, your article may be checked by the originality detection service Crossref
Similarity Check.

Preprints

Please note that preprints can be shared anywhere at any time, in line with Elsevier's
sharing policy. Sharing your preprints e.g. on a preprint server will not count as prior
publication (see 'Multiple, redundant or concurrent publication' for more information).

Use of inclusive language

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive
to differences, and promotes equal opportunities. Articles should make no assumptions
about the beliefs or commitments of any reader, should contain nothing which might imply
that one individual is superior to another on the grounds of race, sex, culture or any other
characteristic, and should use inclusive language throughout. Authors should ensure that
writing is free from bias, for instance by using 'he or she', 'his/her' instead of 'he' or 'his’,
and by making use of job titles that are free of stereotyping (e.g. 'chairperson’ instead of
‘chairman' and 'flight attendant' instead of 'stewardess').

Authorship

Corresponding Author: One author is designated the corresponding author (not
necessarily the senior author) who will be approached to clarify any issues, such as those
pertaining to materials and methods, or technical comments. If Nutrition receives feedback
from its readers concerning the published paper,the corresponding author will be
contacted. It is this author's responsibility to inform all coauthors of such matters to ensure
they are dealt with promptly.

The corresponding author must affirm in the cover letter at the time of submission
that:
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1. None of the material in the manuscript is included in another manuscript, has been

published previously, or is currently under consideration for publication elsewhere. This
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includes symposia proceedings, transactions, books, articles published by invitation, and
preliminary publications of any kind except an abstract of less than 250 words. If there is
any question concerning potential overlap, the related material must be included for
evaluation.

2. Ethical guidelines were followed by the investigator in performing studies on
humans or animals and should be described in the paper. The approval of the institutional
review board of either animal or human ethics committee must be cited in the Methods.

3. Each author must have participated sufficiently in the work to take public
responsibility for the content of the paper and must approve of the final version of the
manuscript. Authorship should be based on substantive contributions to each of the
following: conception and design of the study; generation, collection, assembly, analysis
and/or interpretation of data; and drafting or revision of the manuscript; approval of the
final version of the manuscript. Authors are required to include a statement in the
Acknowledgements to specify the actual contribution of each coauthor under the above
headings.

4. If requested, the authors will provide the data or will cooperate fully in obtaining
and providing the data on which the manuscript is based for examination by the editors or
their assignees

Changes to Authorship

This policy concerns the addition, deletion, or rearrangement of author names in the
authorship of accepted manuscripts:

Changes to author names after acceptance are strongly discouraged and can be
accepted only in compelling circumstances.

Before the accepted manuscript is published in an online issue Requests to add or
remove an author, or to rearrange the author names, must be sent to the Journal Manager
from the corresponding author of the accepted manuscript and must include: (a) the
reason the name should be added or removed, or the author names rearranged and (b)
written confirmation (e-mail, fax, letter) from all authors that they agree with the addition,
removal or rearrangement. In the case of addition or removal of authors, this includes
confirmation from the author being added or removed. Requests that are not sent by the
corresponding author will be forwarded by the Journal Manager to the corresponding
author, who must follow the procedure as described above. Note that: (1) Journal
Managers will inform the Journal Editors of any such requests and (2) publication of the
accepted manuscript in an online issue is suspended until authorship has been agreed.
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After the accepted manuscript is published in an online issue: Any requests to add,
delete, or rearrange author names in an article published in an online issue will follow the
same policies as noted above and result in a corrigendum.

Reporting clinical trials

Randomized controlled trials should be presented according to the CONSORT
guidelines. At manuscript submission, authors must provide the CONSORT checklist
accompanied by a flow diagram that illustrates the progress of patients through the trial,
including recruitment, enrollment, randomization, withdrawal and completion, and a
detailed description of the randomization procedure. The CONSORT checklist and
template flow diagram are available online.

Copyright

Upon acceptance of an article, authors will be asked to complete a 'Journal
Publishing Agreement' (see more information on this). An e-mail will be sent to the
corresponding author confirming receipt of the manuscript together with a 'Journal
Publishing Agreement' form or a link to the online version of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including
abstracts for internal circulation within their institutions. Permission of the Publisher is
required for resale or distribution outside the institution and for all other derivative works,
including compilations and translations. If excerpts from other copyrighted works are
included, the author(s) must obtain written permission from the copyright owners and
credit the source(s) in the article. Elsevier has preprinted forms for use by authors in these
cases.
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For gold open access articles: Upon acceptance of an article, authors will be asked
to complete an 'Exclusive License Agreement' (more information). Permitted third party
reuse of gold open access articles is determined by the author's choice of user license.

Author rights

As an author you (or your employer or institution) have certain rights to reuse your
work. More information.

Elsevier supports responsible sharing

Find out how you can share your research published in Elsevier journals.

Role of the funding source

You are requested to identify who provided financial support for the conduct of the

research and/or preparation of the article and to briefly describe the role of the sponsor(s),
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if any, in study design; in the collection, analysis and interpretation of data; in the writing of
the report; and in the decision to submit the article for publication. If the funding source(s)
had no such involvement then this should be stated.

Funding body agreements and policies

Elsevier has established a number of agreements with funding bodies which allow
authors to comply with their funder's open access policies. Some funding bodies will
reimburse the author for the gold open access publication fee. Details of existing
agreements are available online.

After acceptance, open access papers will be published under a noncommercial
license. For authors requiring a commercial CC BY license, you can apply after your
manuscript is accepted for publication.

Open access

This journal offers authors a choice in publishing their research:

Subscription

 Articles are made available to subscribers as well as developing countries and
patient groups through our universal access programs.

* No open access publication fee payable by authors.

* The Author is entitled to post the accepted manuscript in their institution's repository
and make this public after an embargo period (known as green Open Access). The
published journal article cannot be shared publicly, for example on ResearchGate or
Academia.edu, to ensure the sustainability of peer- reviewed research in journal
publications. The embargo period for this journal can be found below. Gold open access

» Articles are freely available to both subscribers and the wider public with permitted
reuse.

* A gold open access publication fee is payable by authors or on their behalf, e.g. by
their research funder or institution.

Regardless of how you choose to publish your article, the journal will apply the same
peer review criteria and acceptance standards.

For gold open access articles, permitted third party (re)use is defined by the following
Creative Commons user licenses:

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)

For non-commercial purposes, lets others distribute and copy the article, and to
include in a collective work (such as an anthology), as long as they credit the author(s) and
provided they do not alter or modify the article.
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The gold open access publication fee for this journal is USD 2500, excluding taxes.
Learn more about Elsevier's pricing policy: https://www.elsevier.com/openaccesspricing.

Green open access

Authors can share their research in a variety of different ways and Elsevier has a
number of green open access options available. We recommend authors see our green
open access page for further information. Authors can also self-archive their manuscripts
immediately and enable public access from their institution's repository after an embargo
period. This is the version that has been accepted for publication and which typically
includes author-incorporated changes suggested during submission, peer review and in
editor-author communications. Embargo period: For subscription
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articles, an appropriate amount of time is needed for journals to deliver value to
subscribing customers before an article becomes freely available to the public. This is the
embargo period and it begins from the date the article is formally published online in its
final and fully citable form. Find out more.

This journal has an embargo period of 12 months.

Elsevier Researcher Academy

Researcher Academy is a free e-learning platform designed to support early and mid-
career researchers throughout their research journey. The "Learn" environment at
Researcher Academy offers several interactive modules, webinars, downloadable guides
and resources to guide you through the process of writing for research and going through
peer review. Feel free to use these free resources to improve your submission and
navigate the publication process with ease.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not
a mixture of these). Authors who feel their English language manuscript may require
editing to eliminate possible grammatical or spelling errors and to conform to correct
scientific English may wish to use the English Language Editing service available from
Elsevier's WebShop.

Submission

Our online submission system guides you stepwise through the process of entering
your article details and uploading your files. The system converts your article files to a
single PDF file used in the peer-review process. Editable files (e.g., Word, LaTeX) are
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required to typeset your article for final publication. All correspondence, including
notification of the Editor's decision and requests for revision, is sent by e-mail.

Submit your article

All new manuscripts must be submitted through Nutrition's online submission and
review Web site

https://www.evise.com/profile/#/NUT/login

Referees

Please submit the names and institutional e-mail addresses of several potential
referees. For more details, visit our Support site. Note that the editor retains the sole right
to decide whether or not the suggested reviewers are used.

PREPARATION

NEW SUBMISSIONS

Submission to this journal proceeds totally online and you will be guided stepwise
through the creation and uploading of your files. The system automatically converts your
files to a single PDF file, which is used in the peer-review process.

As part of the Your Paper Your Way service, you may choose to submit your
manuscript as a single file to be used in the refereeing process. This can be a PDF file or a
Word document, in any format or lay- out that can be used by referees to evaluate your
manuscript. It should contain high enough quality figures for refereeing. If you prefer to do
so, you may still provide all or some of the source files at the initial submission. Please
note that individual figure files larger than 10 MB must be uploaded separately.

Authors please note: We please ask you to use line numbering throughout the
manuscript text, to facilitate clear and rapid peer review

References

There are no strict requirements on reference formatting at submission. References
can be in any style or format as long as the style is consistent. Where applicable, author(s)
name(s), journal title/ book title, chapter title/article title, year of publication, volume
number/book chapter and the article number or pagination must be present. Use of DOl is
highly encouraged. The reference style used by the journal will be applied to the accepted
article by Elsevier at the proof stage. Note that missing data will be highlighted at proof
stage for the author to correct.

Formatting requirements

There are no strict formatting requirements but all manuscripts must contain the

essential elements needed to convey your manuscript, for example Abstract, Keywords,
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Introduction, Materials and Methods, Results, Conclusions, Artwork and Tables with
Captions.

If your article includes any Videos and/or other Supplementary material, this should
be included in your initial submission for peer review purposes.

Divide the article into clearly defined sections.
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Figures and tables embedded in text

Please ensure the figures and the tables included in the single file are placed next to
the relevant text in the manuscript, rather than at the bottom or the top of the file. The
corresponding caption should be placed directly below the figure or table.

Peer review

This journal operates a double blind review process. All contributions will be initially
assessed by the editor for suitability for the journal. Papers deemed suitable are then
typically sent to a minimum of two independent expert reviewers to assess the scientific
quality of the paper. The Editor is responsible for the final decision regarding acceptance
or rejection of articles. The Editor's decision is final. More information on types of peer
review.

Double-blind review

This journal uses double-blind review, which means the identities of the authors are
concealed from the reviewers, and vice versa. More information is available on our
website. To facilitate this, please include the following separately:

Title page (with author details): This should include the title, authors' names,
affiliations, acknowledgements and any Declaration of Interest statement, and a complete
address for the corresponding author including an e-mail address.

Blinded manuscript (no author details): The main body of the paper (including the
references, figures, tables and any acknowledgements) should not include any identifying
information, such as the authors' names or affiliations.

REVISED SUBMISSIONS

Use of word processing software

Regardless of the file format of the original submission, at revision you must provide
us with an editable file of the entire article. Keep the layout of the text as simple as
possible. Most formatting codes will be removed and replaced on processing the article.
The electronic text should be prepared in a way very similar to that of conventional
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manuscripts (see also the Guide to Publishing with Elsevier). See also the section on
Electronic artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and
‘grammar-check’ functions of your word processor.

Article structure

Subdivision - unnumbered sections

Divide your article into clearly defined sections. Each subsection is given a brief
heading. Each heading should appear on its own separate line. Subsections should be
used as much as possible when cross- referencing text: refer to the subsection by heading
as opposed to simply 'the text'.

Introduction

State the objectives of the work and provide an adequate background, avoiding a
detailed literature survey or a summary of the results.

Material and methods

Provide sufficient details to allow the work to be reproduced by an independent
researcher. Methods that are already published should be summarized, and indicated by a
reference. If quoting directly from a previously published method, use quotation marks and
also cite the source. Any modifications to existing methods should also be described.

Theory/calculation

A Theory section should extend, not repeat, the background to the article already
dealt with in the Introduction and lay the foundation for further work. In contrast, a
Calculation section represents a practical development from a theoretical basis.

Results

Results should be clear and concise.

Discussion

This should explore the significance of the results of the work, not repeat them. A
combined Results and Discussion section is often appropriate. Avoid extensive citations
and discussion of published literature.

Conclusions

The main conclusions of the study may be presented in a short Conclusions section,
which may stand alone or form a subsection of a Discussion or Results and Discussion
section.
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Appendices
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If there is more than one appendix, they should be identified as A, B, etc. Formulae
and equations in appendices should be given separate numbering: Eq. (A.1), Eq. (A.2),
etc.; in a subsequent appendix, Eq. (B.1) and so on. Similarly for tables and figures: Table
A.1; Fig. A1, etc.

This should include 1) title of paper (use no abbreviations, limit: 120 characters with
spaces), 2) running head of fewer than 55 characters with spaces, 3) full names of all
authors with highest academic degree(s); 4) affiliations of all authors; 4) role of each
author in the work (see Authorship); 5) a word count for the entire manuscript (including
figures and tables), and the number of figures and tables, 4) the complete mailing address
(including telephone, fax, and e-mail address of the corresponding author for e-mailing of
proofs and reprint requests).

Abstracts should be no more than 250 words. The structured abstract for an original
investigation should be organized as follows:

Objective: The abstract should begin with a clear statement of the precise objective
or question addressed in the paper. If a hypothesis was tested, it should be stated.

Research Methods & Procedures: The basic design of the study and its duration
should be described. The methods used should be stated, the statistical data/methods
provided and referenced.

Results: The main results of the study should be given in narrative form.
Measurements or other information that may require explanation should be defined. Levels
of statistical significance should be indicated, including other factors crucial to the outcome
of the study.

Conclusion(s): State only conclusions that are directly supported by the evidence and
the implications of the findings.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more
attention to the online article. The graphical abstract should summarize the contents of the
article in a concise, pictorial form designed to capture the attention of a wide readership.
Graphical abstracts should be submitted as a separate file in the online submission
system. Image size: Please provide an image with a minimum of 531 x 1328 pixels (h x w)
or proportionally more. The image should be readable at a size of 5 x 13 cm using a
regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office files.
You can view Example Graphical Abstracts on our information site.

Authors can make use of Elsevier's lllustration Services to ensure the best

presentation of their images and in accordance with all technical requirements.
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Highlights

Highlights are mandatory for this journal. They consist of a short collection of bullet
points that convey the core findings of the article and should be submitted in a separate
editable file in the online submission system. Please use 'Highlights' in the file name and
include 3 to 5 bullet points (maximum 85 characters, including spaces, per bullet point).
You can view example Highlights on our information site.

Keywords

5—7 key words or phrases should be provided which should be selected from the
body of the text and not duplicate title words.

Abbreviations

Define abbreviations that are not standard in this field in a footnote to be placed on
the first page of the article. Such abbreviations that are unavoidable in the abstract must
be defined at their first mention there, as well as in the footnote. Ensure consistency of
abbreviations throughout the article.

Acknowledgments

Collate acknowledgements in a separate section at the end of the article before the
references and do not, therefore, include them on the title page, as a footnote to the title or
otherwise. List here those individuals who provided help during the research (e.g.,
providing language help, writing assistance or proof reading the article, etc.).

Formatting of funding sources

List funding sources in this standard way to facilitate compliance to funder's
requirements:
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Funding: This work was supported by the National Institutes of Health [grant numbers
xxxX, yyyy]; the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the
United States Institutes of Peace [grant number aaaal.

It is not necessary to include detailed descriptions on the program or type of grants
and awards. When funding is from a block grant or other resources available to a
university, college, or other research institution, submit the name of the institute or
organization that provided the funding.

If no funding has been provided for the research, please include the following
sentence:

This research did not receive any specific grant from funding agencies in the public,

commercial, or not-for-profit sectors.
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Units

Follow internationally accepted rules and conventions: use the international system
of units (SI). If other units are mentioned, please give their equivalent in Sl.

Math formulae

Please submit math equations as editable text and not as images. Present simple
formulae in line with normal text where possible and use the solidus (/) instead of a
horizontal line for small fractional terms, e.g., X/Y. In principle, variables are to be
presented in italics. Powers of e are often more conveniently denoted by exp. Number
consecutively any equations that have to be displayed separately from the text (if referred
to explicitly in the text).

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the
article. Many word processors build footnotes into the text, and this feature may be used.
Should this not be the case, indicate the position of footnotes in the text and present the
footnotes themselves separately at the end of the article.

Artwork

Electronic artwork

General points

» Make sure you use uniform lettering and sizing of your original artwork.

* Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol,
Courier.

* Number the illustrations according to their sequence in the text.

» Use a logical naming convention for your artwork files.

* Indicate per figure if it is a single, 1.5 or 2-column fitting image.

« For Word submissions only, you may still provide figures and their captions, and
tables within a single file at the revision stage.

» Please note that individual figure files larger than 10 MB must be provided in
separate source files. A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given
here. Formats

Regardless of the application used, when your electronic artwork is finalized, please
'save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics’'.
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TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of
300 dpi.

TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.

TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a
minimum of 500 dpi is required.

Please do not:

» Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the
resolution is too low. « Supply files that are too low in resolution.

» Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG),
EPS (or PDF), or MS Office files) and with the correct resolution. If, together with your
accepted article, you submit usable color figures then Elsevier will ensure, at no additional
charge, that these figures will appear in color online (e.g., ScienceDirect and other sites)
regardless of whether or not these illustrations are reproduced in color in the printed
version. For color reproduction in print, you will receive
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information regarding the costs from Elsevier after receipt of your accepted article.
Please indicate your preference for color: in print or online only. Further information on the
preparation of electronic artwork.

lllustration services

Elsevier's WebShop offers lllustration Services to authors preparing to submit a
manuscript but concerned about the quality of the images accompanying their article.
Elsevier's expert illustrators can produce scientific, technical and medical-style images, as
well as a full range of charts, tables and graphs. Image 'polishing' is also available, where
our illustrators take your image(s) and improve them to a professional standard. Please
visit the website to find out more.

Figure captions

Ensure that each illustration has a caption. A caption should comprise a brief title (not
on the figure itself) and a description of the illustration. Keep text in the illustrations
themselves to a minimum but explain all symbols and abbreviations used.

Tables

Please submit tables as editable text and not as images. Tables can be placed either

next to the relevant text in the article, or on separate page(s) at the end. Number tables
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consecutively in accordance with their appearance in the text and place any table notes
below the table body. Be sparing in the use of tables and ensure that the data presented in
them do not duplicate results described elsewhere in the article. Please avoid using
vertical rules and shading in table cells.

References

Citation in text

Please ensure that every reference cited in the text is also present in the reference
list (and vice versa). Any references cited in the abstract must be given in full. Unpublished
results and personal communications are not recommended in the reference list, but may
be mentioned in the text. If these references are included in the reference list they should
follow the standard reference style of the journal and should include a substitution of the
publication date with either 'Unpublished results' or 'Personal communication'. Citation of a
reference as 'in press' implies that the item has been accepted for publication.

Reference links

Increased discoverability of research and high quality peer review are ensured by
online links to the sources cited. In order to allow us to create links to abstracting and
indexing services, such as Scopus, CrossRef and PubMed, please ensure that data
provided in the references are correct. Please note that incorrect surnames, journal/book
titles, publication year and pagination may prevent link creation. When copying references,
please be careful as they may already contain errors. Use of the DOI is highly encouraged.

A DOl is guaranteed never to change, so you can use it as a permanent link to any
electronic article. An example of a citation using DOI for an article not yet in an issue is:
VanDecar J.C., Russo R.M., James D.E., Ambeh W.B., Franke M. (2003). Aseismic
continuation of the Lesser Antilles slab beneath northeastern Venezuela. Journal of
Geophysical Research, https://doi.org/10.1029/2001JB000884. Please note the format of
such citations should be in the same style as all other references in the paper.

Web references

As a minimum, the full URL should be given and the date when the reference was
last accessed. Any further information, if known (DOI, author names, dates, reference to a
source publication, etc.), should also be given. Web references can be listed separately
(e.g., after the reference list) under a different heading if desired, or can be included in the
reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your

manuscript by citing them in your text and including a data reference in your Reference
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List. Data references should include the following elements: author name(s), dataset title,
data repository, version (where available), year, and global persistent identifier. Add
[dataset] immediately before the reference so we can properly identify it as a data
reference. The [dataset] identifier will not appear in your published article.

References in a special issue

Please ensure that the words 'this issue' are added to any references in the list (and
any citations in the text) to other articles in the same Special Issue.
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Reference management software

Most Elsevier journals have their reference template available in many of the most
popular reference management software products. These include all products that support
Citation Style Language styles, such as Mendeley and Zotero, as well as EndNote. Using
the word processor plug-ins from these products, authors only need to select the
appropriate journal template when preparing their article, after which citations and
bibliographies will be automatically formatted in the journal's style. If no template is yet
available for this journal, please follow the format of the sample references and citations as
shown in this Guide. If you use reference management software, please ensure that you
remove all field codes before submitting the electronic manuscript. More information on
how to remove field codes.

Users of Mendeley Desktop can easily install the reference style for this journal by
clicking the following link:

http://open.mendeley.com/use-citation-style/nutrition

When preparing your manuscript, you will then be able to select this style using the
Mendeley plug- ins for Microsoft Word or LibreOffice.

Reference formatting

There are no strict requirements on reference formatting at submission. References
can be in any style or format as long as the style is consistent. Where applicable, author(s)
name(s), journal title/ book title, chapter title/article title, year of publication, volume
number/book chapter and the article number or pagination must be present. Use of DOI is
highly encouraged. The reference style used by the journal will be applied to the accepted
article by Elsevier at the proof stage. Note that missing data will be highlighted at proof
stage for the author to correct. If you do wish to format the references yourself they should
be arranged according to the following examples:

Reference style
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Text: Indicate references by number(s) in square brackets in line with the text. The
actual authors can be referred to, but the reference number(s) must always be given.

List: Number the references (numbers in square brackets) in the list in the order in
which they appear in the text.

Examples:

Reference to a journal publication:

[1] Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing a scientific article. J
Sci Commun 2010;163:51-9. https://doi.org/10.1016/j.S¢.2010.00372.

Reference to a journal publication with an article number:

[2] Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing a scientific article.
Heliyon. 2018;19:e00205. https://doi.org/10.1016/j.heliyon.2018.e00205

Reference to a book:

[3] Strunk Jr W, White EB. The elements of style. 4th ed. New York: Longman; 2000.

Reference to a chapter in an edited book:

[4] Mettam GR, Adams LB. How to prepare an electronic version of your article. In:
Jones BS, Smith RZ, editors. Introduction to the electronic age, New York: E-Publishing
Inc; 2009, p. 281-304. Reference to a website:

[5] Cancer Research UK. Cancer statistics reports for the UK,
http://www.cancerresearchuk.org/ aboutcancer/statistics/cancerstatsreport/; 2003
[accessed 13 March 2003].

Reference to a dataset:

[dataset] [6] Oguro M, Imahiro S, Saito S, Nakashizuka T. Mortality data for Japanese
oak wilt disease and surrounding forest compositions, Mendeley Data, v1; 2015.
https://doi.org/10.17632/ xwj98nb39r.1.

Note shortened form for last page number. e.g., 51-9, and that for more than 6
authors the first 6 should be listed followed by 'et al.' For further details you are referred to
'Uniform Requirements for Manuscripts submitted to Biomedical Journals' (J Am Med
Assoc 1997;277:927-34) (see also Samples of Formatted References).

Journal abbreviations source

Journal names should be abbreviated according to the List of Title Word
Abbreviations.

Video

Elsevier accepts video material and animation sequences to support and enhance
your scientific research. Authors who have video or animation files that they wish to submit

with their article are strongly encouraged to include links to these within the body of the
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article. This can be done in the same way as a figure or table by referring to the video or
animation content and noting in the body
AUTHOR INFORMATION PACK 23 Sep 2018 www.elsevier.com/locate/nut 14

text where it should be placed. All submitted files should be properly labeled so that
they directly relate to the video file's content. . In order to ensure that your video or
animation material is directly usable, please provide the file in one of our recommended
file formats with a preferred maximum size of 150 MB per file, 1 GB in total. Video and
animation files supplied will be published online in the electronic version of your article in
Elsevier Web products, including ScienceDirect. Please supply 'stills' with your files: you
can choose any frame from the video or animation or make a separate image. These will
be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video and
animation cannot be embedded in the print version of the journal, please provide text for
both the electronic and the print version for the portions of the article that refer to this
content.

Data visualization

Include interactive data visualizations in your publication and let your readers interact
and engage more closely with your research. Follow the instructions here to find out about
available data visualization options and how to include them with your article.

Supplementary material

Supplementary material such as applications, images and sound clips, can be
published with your article to enhance it. Submitted supplementary items are published
exactly as they are received (Excel or PowerPoint files will appear as such online). Please
submit your material together with the article and supply a concise, descriptive caption for
each supplementary file. If you wish to make changes to supplementary material during
any stage of the process, please make sure to provide an updated file. Do not annotate
any corrections on a previous version. Please switch off the 'Track Changes' option in
Microsoft Office files as these will appear in the published version.

Research data

This journal encourages and enables you to share data that supports your research
publication where appropriate, and enables you to interlink the data with your published
articles. Research data refers to the results of observations or experimentation that
validate research findings. To facilitate reproducibility and data reuse, this journal also



56

encourages you to share your software, code, models, algorithms, protocols, methods and
other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or
make a statement about the availability of your data when submitting your manuscript. If
you are sharing data in one of these ways, you are encouraged to cite the data in your
manuscript and reference list. Please refer to the "References" section for more
information about data citation. For more information on depositing, sharing and using
research data and other relevant research materials, visit the research data page.

Data linking

If you have made your research data available in a data repository, you can link your
article directly to the dataset. Elsevier collaborates with a number of repositories to link
articles on ScienceDirect with relevant repositories, giving readers access to underlying
data that gives them a better understanding of the research described.

There are different ways to link your datasets to your article. When available, you can
directly link your dataset to your article by providing the relevant information in the
submission system. For more information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to
your published article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text
of your manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020;
CCDC: 734053; PDB: 1XFN).

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data
(including raw and processed data, video, code, software, algorithms, protocols, and
methods) associated with your manuscript in a free-to-use, open access repository. During
the submission process, after uploading your manuscript, you will have the opportunity to
upload your relevant datasets directly to Mendeley Data. The datasets will be listed and
directly accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.
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Data in Brief
You have the option of converting any or all parts of your supplementary or additional
raw data into one or multiple data articles, a new kind of article that houses and describes

your data. Data articles ensure that your data is actively reviewed, curated, formatted,
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indexed, given a DOI and publicly available to all upon publication. You are encouraged to
submit your article for Data in Brief as an additional item directly alongside the revised
version of your manuscript. If your research article is accepted, your data article will
automatically be transferred over to Data in Brief where it will be editorially reviewed and
published in the open access data journal, Data in Brief. Please note an open access fee
of 500 USD is payable for publication in Data in Brief. Full details can be found on the Data
in Brief website. Please use this template to write your Data in Brief.

Data statement

To foster transparency, we encourage you to state the availability of your data in your
submission. This may be a requirement of your funding body or institution. If your data is
unavailable to access or unsuitable to post, you will have the opportunity to indicate why
during the submission process, for example by stating that the research data is
confidential. The statement will appear with your published article on ScienceDirect. For
more information, visit the Data Statement page.

AFTER ACCEPTANCE

Online proof correction

Corresponding authors will receive an e-mail with a link to our online proofing
system, allowing annotation and correction of proofs online. The environment is similar to
MS Word: in addition to editing text, you can also comment on figures/tables and answer
questions from the Copy Editor. Web-based proofing provides a faster and less error-
prone process by allowing you to directly type your corrections, eliminating the potential
introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF
version. All instructions for proofing will be given in the e-mail we send to authors,
including alternative methods to the online version and PDF.

We will do everything possible to get your article published quickly and accurately.
Please use this proof only for checking the typesetting, editing, completeness and
correctness of the text, tables and figures. Significant changes to the article as accepted
for publication will only be considered at this stage with permission from the Editor. It is
important to ensure that all corrections are sent back to us in one communication. Please
check carefully before replying, as inclusion of any subsequent corrections cannot be
guaranteed. Proofreading is solely your responsibility.

Offprints

The corresponding author will, at no cost, receive a customized Share Link providing

50 days free access to the final published version of the article on ScienceDirect. The
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Share Link can be used for sharing the article via any communication channel, including
email and social media. For an extra charge, paper offprints can be ordered via the offprint
order form which is sent once the article is accepted for publication. Both corresponding
and co-authors may order offprints at any time via Elsevier's Webshop. Corresponding
authors who have published their article gold open access do not receive a Share Link as
their final published version of the article is available open access on ScienceDirect and
can be shared through the article DOI link.

AUTHOR INQUIRIES

Visit the Elsevier Support Center to find the answers you need. Here you will find
everything from Frequently Asked Questions to ways to get in touch.

You can also check the status of your submitted article or find out when your

accepted article will be published.
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APENDICE A: ANALISE DA COMPOSIGAO NUTRICIONAL DE MACRONUTRIENTES
E POTENCIAL INFLAMATORIO DA RAGAO

Fermentativa

Racdo comercial Supralab®, Alisul, Brazil
¢ P : : % CHO + % PTN: 83,83%

Informagao nutricional para o =% LIP: 6,41%
- % VCT _ _ _
100 g (1 porcéo) [ N&o possui potencial ]
inflamatério
valor 392,98 Kcal 100 %
energetico . . .
Relacé@o Kcal nao protéicas (gN):
Carboidratos 254,88 Kcal 64,86 93,981
Proteina 74,55 Kcal 18,97 % [ Dieta hipernitrogenada ]
Lipidio 25,19 Kcal 6,41 %

[ Referéncia: <120:1 |
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