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As doencas cardiovasculares em idade pediatrica estdao a
tornar-se progressivamente mais frequentes a par da cres-
cente prevaléncia da obesidade na mesma faixa etaria. O
tracking desta Ultima para a idade adulta aumenta o risco de
desenvolvimento de doenca cardiovascular. De facto, pelo
ano 2035, nos Estados Unidos da América, estima-se que o
numero de eventos cardiovasculares adicionais atribuiveis a
obesidade na adolescéncia seja>100000/ano’2. Assim, sera
de todo pertinente uma atencao imediata para esta proble-
matica, de modo a prevenir a patologia deste foro em idades
cada vez mais precoces.

O artigo publicado nesta revista da autoria de Mustafa
et al.3, sobre a relacdo entre a concentracdo dos diferen-
tes tipos de acidos gordos da membrana do eritrocito (ME)
e a disfuncdo autondémica cardiaca em obesos puberes, é
pois muito interessante, ainda mais que aborda esta pers-
petiva neurovegetativa e ndao a muito mais comummente
referida repercussao da obesidade no desenvolvimento pre-
maturo e acelerado do processo aterosclerotico do sistema
cardiovascular’, ainda em idade pediatrica.

Os autores deste estudo tipo caso-controlo®, que incluiu
48 obesos puberes e 32 controlos puberes normoponderais,
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com idades médias de 11,95+ 2,42 e 12,48 + 2,27 anos, res-
petivamente, concluem que as diferencas verificadas nos
niveis de acidos gordos essenciais da familiaw-6 entre os
dois grupos possam ter um papel no comprometimento das
funcoes cardiacas autonémicas nos obesos.

De facto, desde ha cerca de um par de décadas que
tem sido demonstrado que o aporte lipidico da dieta pode
influenciar a composicao de acidos gordos das diversas mem-
branas celulares®, sendo que alteracdes deste perfil possam
ter impacto nas caracteristicas estruturais dessas membra-
nas, nomeadamente nas funcdes das proteinas de membrana
e, por isso, efeitos relevantes no metabolismo celular e
outras atividades fisiologicas®. Escriba et al.” mostraram que
alteracoes da composicdo lipidica das membranas celula-
res de doentes hipertensos afetaram proteinas sinalizadoras
que participavam no controlo da tensao arterial. Por outro
lado, a obesidade encerra em si um estado metabolico
pro-oxidante elevado que também podera contribuir para
alteracdes da estrutura/funcdo de membrana através da
peroxidacao lipidica®.

Tipicamente, é aceite que o doseamento plasmatico dos
niveis de acidos gordos refletira apenas a qualidade do
aporte dietético lipidico recente, sendo ainda sujeito a mul-
tiplas outras influéncias da dieta. Sendo que a composicao de
acidos gordos da ME parece manter-se ao longo da sua sobre-
vida, que é cerca de 120 dias, o seu doseamento sera mais
estavel, e, portanto, o seu perfil considerado um melhor
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indicador de aporte a médio/longo prazo, como foi feito no
artigo de Mustafa et al.>.

Denotando a complexidade deste assunto, para além do
aporte dietético, os acidos gordos ainda podem ser sinte-
tizados de modo enddgeno, via lipogénese de novo. Este
processo reflete o mecanismo adaptativo do organismo face
a elevados aportes de hidratos de carbono da dieta, através
da sua conversao em acidos gordos e triglicerideos, em par-
ticular nos doentes obesos. A lipogénese de novo envolve
a utilizacdo endogena da acetil-coA para produzir acidos
gordos saturados (AGS), que posteriormente poderao ser
alongados e/ou dessaturados em maior ou menor grau’.

E ja bem conhecido que o perfil lipidico da ME de ado-
lescentes obesos é caracterizado por uma elevada razao
colesterol/fosfolipideos, um aumento das concentracdes de
AGS e uma diminuicdo na concentracao de acidos gordos
mono e polinsaturados (AGPI), resultando numa diminuicao
significativa do indice de insaturacdo®'°. Pelo referido ante-
riormente, é facil inferir, e tem vindo a ser demonstrado
em estudos, que estas alteracdes tém implicacoes diretas
nas propriedades de fluidez e nas condicoes de peroxidacao
lipidica dessas membranas. Ainda, varios estudos demons-
tram que niveis baixos de AGPlw-3 agravam o estado
inflamatoério de baixo grau inerente a obesidade em adoles-
centes, bem como niveis de AGPI w-3 (eicosapentaenoic acid
[EPA]) da ME teriam uma associacao inversa com indices de
insulinorresisténcia'’. Varios mecanismos tém sido propos-
tos para esta associacdao, como a competicao entre a glicose
e os acidos gordos como substratos para a oxidacao, inibicao
do transporte e/ou fosforilacao da glicose, ou libertacao na
circulacao portal de AG resultante da atividade lipolitica
e libertadora de hormonas/citoquinas pelo tecido adiposo
visceral’, como referido também no artigo de Mustafa
et al.?, embora nos seus resultados ndo se tenha verificado
por nao estarem incluidos obesos com insulinorresisténcia.

Por outro lado, nos ultimos anos, varios estudos epi-
demioldgicos tém reportado evidéncia cientifica sobre
o comprometimento da modulacdo autonomica cardiaca
(MAC) em criancas obesas. Nos humanos, a atividade
autondmica tem um ritmo circadiano no sentido da pre-
valéncia da atividade parassimpatica durante a noite e a
atividade simpatica durante o dia'>. A MAC resulta do equi-
librio entre os sistemas simpatico e parassimpatico, que
nos obesos ja em idade pediatrica parece mostrar uma
reducdo da atividade parassimpatica, comparativamente
a populacao pediatrica normoponderal'®. Contudo, outros
estudos demonstraram comprometimento da MAC nao sé
pela reducao da modulacdo parassimpatica, mas também
por hiperatividade/preponderancia simpatica (absoluta ou
relativa) nas criancas obesas'*.

0 sistema nervoso auténomo cardiaco pode ser avaliado
de um modo nao invasivo, pratico e reprodutivel pela varia-
bilidade da frequéncia cardiaca (VFC), ou seja, o grau de
flutuacao dos intervalos entre batimentos cardiacos, que
refletindo o balanco entre a atividade simpatica e a paras-
simpatica, por sua vez, modula a resposta funcional cardiaca
de acordo com o nivel de atividade metabdlica corporal’.
Ora, a MAC pode ser avaliada pela medicao da VFC, que
parece estar diminuida nas criangas/adolescentes obesos'®.

De facto, a atividade do sistema nervoso simpatico (SNS)
esta associada com o balanco energético e com a sindroma
metabdlica, e existem associagdes reciprocas entre a ativi-

dade do SNS e a ingestdo alimentar'’. A ativacao simpatica
via regulacdo hipotalamica reduz a ingesta alimentar e
inibe a secrecdo de leptina. A leptina, por sua vez, inibe
a acumulacao ectopica lipidica, previne a disfuncao das
células-B, e protege as células-B da apoptose induzida
pelas citoquinas e acidos gordos. Também, a adiponectina
(outra adipocina) promove a oxidacao de acidos gordos e
a captacdo de glicose''®. No seu conjunto, estes efeitos
aumentam a sensibilidade a insulina e diminuem os niveis
séricos de lipideos. Na obesidade e na diabetes mellitus
tipo 2, os niveis circulantes de adiponectina estdo dimi-
nuidos e desenvolve-se um estado de resisténcia periférica
a hiperleptinemia que parecem ter papéis importantes
na ativacdo do SNS?°. De facto, em estudo efetuado em
32 criancas obesas, mostrou que a VFC estava diminuida por
reducao da atividade parassimpatica com predominancia da
atividade simpatica, mas estas alteracbes eram muito mais
acentuadas no grupo com insulinorresisténcia, comparativa-
mente com o que nao tinha insulinorresisténcia’’. O artigo
de Mustafa et al.> também corrobora o comprometimento
parassimpatico nos puberes obesos, quando comparados
com os controlos, e pretende estabelecer uma relacao
desse compromisso com os niveis de acidos gordos das
familias »-3 e -6 encontrados nos dois grupos.

A VFC baixa tem vindo a ser associada a morbimortali-
dade cardiovascular. Assim, a VFC podera ser um parametro
muito importante a avaliar e monitorizar na identificacao
precoce de risco cardiovascular na obesidade em idade
pediatrica’> .

Entretanto, fica a questdo: sera que as alteracbes da
MAC associadas a obesidade precedem e contribuem para
a sua etiopatogenia, ou serdao apenas consequéncia desse
estado, isto é, serdao um dos fatores responsaveis pela sua
patofisiologia? Ou serao causa e consequéncia?

Este artigo de Mustafa et al.? constitui, certamente, um
contributo para a evidéncia cientifica que tem vindo a ser
compilada neste tema e que sustenta uma desorganizacao
metabdlica celular que decorre de erros dietéticos sustenta-
dos no tempo, que contribuira para a disfuncao organica, ou
seja, para o desenvolvimento das comorbilidades, em que o
controlo cardiaco autonémico nao sera excecao.

Em suma, a proposito deste artigo podemos refletir sobre
a necessidade de enfatizar a importancia dos conselhos die-
téticos ndo s6 em termos de quantidade de calorias, mas
também na qualidade e equilibrio dos seus constituintes,
valendo pelo carater preventivo. Na monitorizacao clinica
da obesidade, deixa em aberto a possibilidade de considerar
a determinacéao do perfil lipidico da ME como um biomarca-
dor dietético, bem como o estudo da VFC como meio de
rastreio de disfuncdo autonémica cardiaca, em populacoes
obesas, ainda em idade pediatrica.

Conflito de interesses
O autor declara nao haver conflito de interesses.
Bibliografia

1. Crowley DI, Khoury PR, Urbina EM, et al. Cardiovascular impact
of the pediatric obesity epidemic: higher left ventricular mass is
related to higher body mass index. J Pediatr. 2011;158:709-140.


http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0110

Lipidos da dieta e disfuncdo autondmica cardiaca na obesidade em idade pediatrica

511

2.

Bibbins-Domingo K, Coxson P, Pletcher MJ, et al. Adolescent
overweight and future adult coronary heart disease. N Engl J
Med. 2007;357:2371-9.

. Mustafa G, Kursat FM, Ahmet T, et al. The relationship between

erythrocyte membrane fatty acid levels and cardiac autonomic
function in obese children. Rev Port Cardiol. 2017;36:497-506.

. Martins e Silva J, Saldanha C. Diet, atherosclerosis and athe-

rothrombotic events. Rev Port Cardiol. 2007;26:277-94.

. Pan DA, Hulbert AJ, Storlien LH. Dietary fats, membrane

phospholipids and obesity. J Nutr. 1994;124:1555-65.

. Perona JS, Gonzalez-Jiménez E, Aguilar-Cordero MJ, et al.

Structural and compositional changes in erythrocyte membrane
of obese compared to normal-weight adolescents. J Membrane
Biol. 2013;246:939-47.

. Escriba PV, Sanchez-Dominguez JM, Alemany R, et al. Altera-

tion of lipids, G proteins, and PKC in cell membranes of elderly
hypertensives. Hypertension. 2003;41:176-82.

. Cazzola R, Rondanelli M, Russo-Volpe S, et al. Decreased mem-

brane fluidity and altered susceptibility to peroxidation and
lipid composition in overweight and obese female erythrocytes.
J Lipid Res. 2004;45:1846-51.

. Gunes O, Tascilar E, Sertoglu E, et al. Associations between

erythrocyte membrane fatty acid compositions and insulin resis-
tance in obese adolescents. Chem Phys Lipids. 2014;184:69-75.

. Ramprasath VR, Jones PJ, Buckley DD, et al. Decreased

plasma cholesterol concentrations after PUFA-rich diets are
not due to reduced cholesterol absorption/synthesis. Lipids.
2012;47:1063-71.

. Dangardt F, Osika W, Chen Y, et al. Omega-3 fatty acid

supplementation improves vascular function and reduces

20.

21.

inflammation in obese adolescents. Atherosclerosis. 2010;212:
580-5.

. Rodriguez-Coldn S, He F, Bixler EO, et al. The circadian pattern

of cardiac autonomic modulation and obesity in adolescents.
Clin Auton Res. 2014;24:265-73.

. Vanderlei LC, Pastre CM, Freitas IF Jr, et al. Analysis of cardiac

autonomic modulation in obese and eutrophic children. Clinics.
2010;65:789-92.

. Rodriguez-Coldn SM, Bixler EO, Li X, et al. Obesity is associated

with impaired cardiac autonomic modulation in children. Int J
Pediatr Obes. 2011;6:128-34.

. Kamath MV, Fallen EL. Power spectral analysis of heart rate vari-

ability: a noninvasive signature of cardiac autonomic function.
Crit Rev Biomed Eng. 1993;21:245-311.

. Kleiger RE, Stein PK, Bigger JT. Heart rate variability: mea-

surement and clinical utility. Ann Noninvasive Electrocardiol.
2005;10:88-101.

. Tentolouris N, Liatis S, Katsilambros N. Sympathetic system acti-

vity in obesity and metabolic syndrome. Ann N Y Acad Sci.
2006;1083:129-52.

. Maia-Fernandes T, Roncon-Albuquerque R Jr, Leite-Moreira AF.

Cardiovascular actions of adiponectin: pathophysiologic impli-
cations. Rev Port Cardiol. 2008;27:1431-49.

. Lee YH, Magkos F, Mantzoros CS, et al. Effects of leptin

and adiponectin on pancreatic B-cell function. Metabolism.
2011;60:1664-72.

Vinik Al, Maser RE, Ziegler D. Autonomic imbalance: prophet of
doom or scope for hope? Diabet Med. 2011;28:643-51.

Tascilar ME, Yokusoglu M, Boyraz M, et al. Cardiac autonomic
functions in obese children. J Clin Res Ped Endo. 2011;3:60-4.


http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0115
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0120
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0125
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0130
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0135
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0140
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0145
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0150
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0155
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0160
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0165
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0170
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0175
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0180
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0185
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0190
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0195
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0200
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0205
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210
http://refhub.elsevier.com/S0870-2551(17)30414-6/sbref0210

	Lípidos da dieta e disfunção autonómica cardíaca na obesidade em idade pediátrica: qual a associação?
	Conflito de interesses

	Bibliografia

