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Posterior urethral Objective: Posterior urethral valve is the most common lower urinary tract obstruction in
valve; male children. A high percentage of patients with posterior urethral valve evolve to end-
Renin-angiotensin -stage renal disease. Previous studies showed that cytokines, chemokines, and components
system; of the renin-angiotensin system contribute to the renal damage in obstructive uropathies. The

Angiotensin II; authors recently found that urine samples from fetuses with posterior urethral valve have incre-
Angiotensin-(1-7); ased levels of inflammatory molecules. The aim of this study was to measure renin-angiotensin
ACE2; system molecules and to investigate their correlation with previously detected inflammatory
markers in the same urine samples of fetuses with posterior urethral valve.

Methods: Urine samples from 24 fetuses with posterior urethral valve were collected and
compared to those from 22 healthy male newborns at the same gestational age (controls).
Renin-angiotensin system components levels were measured by enzyme-linked immunosorbent
assay.

Results: Fetuses with posterior urethral valve presented increased urinary levels of angiotensin
(Ang) I, Ang-(1-7) and angiotensin-converting enzyme 2 in comparison with controls. ACE levels
were significantly reduced and Ang Il levels were similar in fetuses with posterior urethral valve
in comparison with controls.

Inflammation
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Introducao

Conclusions: Increased urinary levels of angiotensin-converting enzyme 2 and of Ang-(1-7) in
fetuses with posterior urethral valve could represent a regulatory response to the intense
inflammatory process triggered by posterior urethral valve.

© 2018 Sociedade Brasileira de Pediatria. Published by Elsevier Editora Ltda. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

O bracgo protetor do sistema renina-angiotensina pode contrapor-se ao intenso
processo inflamatério em fetos com valvula de uretra posterior

Resumo

Objetivo: A valvula de uretra posterior é a obstrucao do trato urinario inferior mais comum em
criancas do sexo masculino. Uma alta porcentagem de pacientes com valvula de uretra pos-
terior evolui para doenca renal em estagio final. Estudos anteriores mostraram que citocinas,
quimiocinas e componentes do sistema renina-angiotensina contribuem para o dano renal em
uropatias obstrutivas. Recentemente, descobrimos que amostras de urina de fetos com valvula
de uretra posterior tinham niveis aumentados de moléculas inflamatorias. O objetivo deste
estudo foi medir as moléculas de renina-angiotensina e investigar sua correlacdo com marcado-
res inflamatodrios previamente detectados nas mesmas amostras de urina de fetos com valvula
de uretra posterior.

Métodos: Amostras de urina de 24 fetos com valvula de uretra posterior foram coletadas e
comparadas com amostras de urina de 22 recém-nascidos saudaveis de mesma idade gestacional
(controles). Os niveis dos componentes de SRA foram medidos por ensaio de imunoabsorcao
enzimatica.

Resultados: Os fetos com valvula de uretra posterior apresentaram niveis urinarios aumentados
de angiotensina (Ang) |, Ang-(1-7) e enzima conversora de angiotensina 2 em comparacao com
os controles. Os niveis de enzima conversora de angiotensina eram significativamente menores
e os niveis de Ang |l eram semelhantes nos fetos com valvula de uretra posterior em comparacao
com os controles.

Conclusées: O aumento dos niveis urinarios de enzima conversora de angiotensina 2 e de Ang-
-(1-7) em fetos com valvula de uretra posterior poderia representar uma resposta regulatoria
ao intenso processo inflamatorio desencadeado pela valvula de uretra posterior.

© 2018 Sociedade Brasileira de Pediatria. Publicado por Elsevier Editora Ltda. Este é um artigo
Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.
0/).

A VUP é frequentemente associada a lesdes no parén-
quima renal, inclusive displasia ou hipoplasia.® Como
resultado, os pacientes com VUP podem evoluir para doenca

A valvula de uretra posterior (VUP) consiste em uma estru-
tura membranosa na uretra posterior que obstrui a via de
saida da bexiga' e pode levar a doenca renal crénica.” A
VUP pode ser diagnosticada no Gtero e os achados ultrasso-
nograficos pré-natais de VUP incluem hidronefrose bilateral,
megabexiga fetal e uretra posterior dilatada em fetos
masculinos.? A obstrucio da via de saida urinaria pode resul-
tar em oligoidramnio, que causa hipoplasia pulmonar e leva
a morte precoce.*?

Avancos no diagnostico e manejo de VUP resultaram em
queda acentuada na mortalidade.® Uma coorte retrospec-
tiva de fetos com grave obstrucao do trato urinario inferior
(LUTO) tratada em dois centros entre janeiro de 1990 e
agosto de 2013 mostrou que o diagnostico antenatal e as
intervencoes em VUP foram eficazes na melhoria da taxa de
sobrevivéncia e na funcao renal.” Esses achados foram adici-
onalmente corroborados por outro estudo que mostrou que
as intervencdes antenatais resultaram em um aumento de
13 vezes nas chances de sobrevivéncia de seis meses.®

renal em estagio terminal (DRET).® Os resultados parecem
ser dependentes do tipo e extensao do dano renal pré-natal.
O resultado funcional de pacientes com VUP detectado no
pré-natal foi descrito como consideravelmente melhor do
que a apresentacao clinica, ou seja, o progndstico em longo
prazo de VUP de gravidade intermediaria pode ser melho-
rado pelo diagndstico pré-natal.’® Vale ressaltar que uma
proporcao significativa de casos de VUP ainda nao é detec-
tada no periodo antenatal, apresenta-se fora do periodo
neonatal.'" Esses fatos destacam a relevancia de encontrar
biomarcadores de diagnéstico antenatal de VUP.

A fisiopatologia precisa da DRET devido a VUP ainda
nao é completamente compreendida. Nossa equipe de pes-
quisa tem investigado os mecanismos de danos renais em
uropatias obstrutivas. Primeiramente, medimos moléculas
inflamatorias em amostras de urina de fetos com VUP
e demonstramos que esses fetos apresentam niveis uri-
narios mais elevados de moléculas inflamatérias do que
os controles.”” O presente estudo é a continuacdo da


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

330

Rocha NP et al.

investigacdo acima mencionada. Aqui, medimos os compo-
nentes do sistema renina-angiotensina (SRA) nas mesmas
amostras de urina. Estudos experimentais mostraram que os
componentes do SRA podem interagir com moléculas infla-
matoérias em nefropatias obstrutivas.'>' Os rins obstruidos
também apresentaram aumento da atividade da angioten-
sina (Ang) Il, o que, por sua vez, diminui o fluxo sanguineo
renal e provoca isquemia e parada no crescimento renal.’
Portanto, o presente estudo foi criado para medir moléculas
do SRA e investigar sua correlacdo com marcadores inflama-
torios previamente detectados'’? nas mesmas amostras de
urina de fetos com VUP.

Métodos

Este estudo incluiu 24 gestantes cujos fetos foram diagnos-
ticados com LUTO por ultrassonografia antenatal. Todos os
fetos foram submetidos a uma ultrassonografia detalhada,
com o objetivo de detectar anormalidades renais, outras
malformacdes e marcadores de aneuploidia, conforme deta-
lhado em outro estudo.® Os critérios de exclusao foram:
i) mulheres gravidas com contraindicacdao formal para
procedimentos invasivos; ii) fetos com anormalidades cro-
mossOmicas; e iii) fetos que apresentam outros achados
de malformacao na ultrassonografia. Também incluimos um
grupo de controle com 22 recém-nascidos prematuros sau-
daveis pareados por idade gestacional e etnia aos fetos com
VUP no momento da coleta de urina. Os recém-nascidos
pré-termo com malformacdes congénitas, infeccées e/ou
qualquer doenca aguda no momento da coleta da amostra
de urina foram excluidos. Nosso Comité de Etica instituci-
onal aprovou o estudo e todos os individuos (gravidas ou
méaes de recém-nascidos) forneceram o consentimento livre
e informado por escrito.

De acordo com o nosso protocolo, todos os fetos com
LUTO foram submetidos a puncdo da bexiga para medir
parametros de funcao renal, inclusive osmolalidade uri-
naria, creatinina e @;-microglobulina. As amostras de
urina fetal foram coletadas com uma agulha espinhal de
comprimento longo (BD Biosciences, San Jose, EUA). Os
marcadores de funcao renal ajudaram as tomadas de deci-
sao clinicas em relacdao a gravidez e a necessidade de
intervencdes no feto, como descrito anteriormente.'? Resu-
midamente, a intervencao fetal foi considerada quando
havia LUTO grave em idades gestacionais entre 16 a
34 semanas, na presenca de oligoidramnio (apos 18 sema-
nas) e parametros de funcao renal normal (18 a 30 semanas
de gestacao), inclusive a auséncia de displasia renal bilateral
ou cistos renais na ultrassonografia e/ou valores aceitaveis
na analise bioquimica urinaria.'e-"®

As amostras de urina de recém-nascidos saudaveis do
sexo masculino foram coletadas no 5° dia de vida (grupo con-
trole), com um saco coletor de urina para recém-nascido.
Todas as amostras de urina foram centrifugadas (1.800g,
10min, 4°C) imediatamente apods a coleta e o sobrenadante
foi dividido em aliquotas e armazenado a -80° C até ser
analisado.

As amostras foram entdo descongeladas e os niveis uri-
narios de Ang I, Ang Il, Ang- (1-7), enzima conversora de
angiotensina (ACE) e ACE2 foram medidos por ELISA, de
acordo com os procedimentos fornecidos pelo fabricante

(MyBioSource, San Diego, CA, EUA). Todos os kits aplicaram
a técnica ELISA sanduiche, com excecao da medida da ACE,
cujo kit usa o método ELISA competitivo. A sensibilidade dos
ensaios foi de 1,0 pg/mL para ACE e ACE2; 3,9 pg/mL para
Ang |; 2,0 pg/mL para Ang- (1-7); e 18,75 pg/mL para Ang II.
As avaliacoes bioquimicas foram feitas com cegamento em
relacao ao diagnostico clinico.

O software SPSS versao 22.0 (SPSS Inc., Chicago, IL, EUA)
foi usado para analise estatistica. A distribuicdo gaussiana
foi verificada pelo teste de Shapiro-Wilks. Pacientes e con-
troles foram comparados com os testes de Mann-Whitney ou
t de Student, como apropriado. As analises de correlacdao
de Spearman examinaram a relagcdo entre os niveis urinarios
dos componentes de SRA e as medidas anteriores de molé-
culas inflamatorias nas mesmas amostras.'? Todos os testes
estatisticos foram bicaudais com nivel de significancia de p
< 0,05.

Resultados

No momento da coleta de urina, os fetos com VUP (n = 24)
tinham um tempo gestacional médio de 22 4 5 semanas e os
recém-nascidos pré-termo do sexo masculino (n = 22) foram
pareados para a idade gestacional (23 & 4 semanas). Quanto
a etnia, 14 fetos com VUP eram brancos (58,3%), nove
eram pardos (37,5%) e um negro (4,2%). Entre os controles,
13 eram brancos (59,1%), oito eram pardos (36,4%) e um
negro (4,5%). Nao houve diferenca estatistica entre casos e
controles em relacao a idade gestacional (p = 0,76) e a etnia
(p = 0,85). Como relatado anteriormente,’” a maioria dos
nossos pacientes com VUP apresentou hiperecogenicidade
renal (78%), oligoidramnio ou anidramnio (83%) na ultrasso-
nografia antenatal e 17 (71%) morreram no periodo neonatal
por hipoplasia pulmonar. Os pacientes com VUP que sobre-
viveram (n = 7) foram submetidos a vesicostomia (n = 5) ou
ablacao valvular endoscopica (n = 2) nas primeiras semanas
apos o nascimento. Todos os pacientes apresentaram niveis
urinarios mais elevados de creatinina, B,-microglobulina e
osmolalidade do que os controles.'?

Fetos com VUP apresentaram niveis urinarios menores de
enzima conversora da angiotensina (ACE), sem diferenca nos
niveis de Ang Il em comparacao com os controles. Por outro
lado, os niveis de ACE2, Ang | e, principalmente, Ang- (1-7)
foram mais elevados na urina de fetos com VUP do que nos
controles (fig. 1).

Foram encontradas correlacées entre componentes do
SRA e mediadores inflamatorios. Entre os controles, os
niveis urinarios de ACE correlacionaram-se positivamente
com os niveis de interleucina (IL)-2 (rho = 0,790, p = 0,020).
Os niveis de ACE2 foram significativamente associados com
niveis de eotaxina/CCL11 (rho = 0,807, p = 0,015) e niveis
de proteina induzida por interferon gama (IP-10) / CXCL10
(rho = 0,707, p = 0,050). Além disso, os niveis de Ang-(1-7)
correlacionaram-se negativamente com os niveis de ACE
(rho = -0,810, p = 0,015) e positivamente com os niveis de
ACE2 (rho = 0,946, p = 0,000).

Em relacdo aos pacientes com VUP, os niveis urinarios
de ACE correlacionaram-se negativamente com os niveis de
B2-microglobulina (rho = -0,491, p = 0,033) e do receptor
do fator de necrose tumoral solGvel (STNFR) 1 (rho = -0,466,
p = 0,038). Os niveis de ACE2 foram positivamente
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Figura 1

Niveis dos componentes do sistema renina-angiotensina (SRA) em amostras de urina de fetos com valvula de uretra

posterior (VUP) e em um grupo controle constituido por recém-nascidos saudaveis do sexo masculino. Os fetos com VUP apresentaram
niveis urinarios diminuidos da enzima conversora da angiotensina (ACE), sem alteracdo nos niveis de angiotensina (Ang) Il em
comparacao com os controles. Por outro lado, os niveis de ACE2, Ang | e, especialmente, de Ang- (1-7) foram maiores na urina
de fetos com VUP do que nos controles. Esses resultados mostram uma ativacdo do braco contrarregulatorio do SRA em VUP. Cada
figura mostra a média e o erro padrao da média (EPM). *p < 0,05, teste de Mann-Whitney.

correlacionados com os niveis de IL-4 (rho = 0,512, p =
0,025). Além disso, os niveis de Ang | foram significativa-
mente associados aos niveis de IL-1p (rho = -0,455, p = 0,044)
e fator de necrose tumoral (TNF) (rho = -0,546, p = 0,013).

Discussao

A urina fetal tem sido considerada um importante pool
de peptideos que pode prever a funcao renal pos-natal."
Klein et al. identificaram e validaram 12 peptideos urinarios
fetais (chamados 12VUP) como preditores de funcao renal
pos-natal com alta sensibilidade e especificidade, supera-
ram métodos de rotina.’ Em nosso estudo, buscamos nao
apenas pesquisar biomarcadores, mas também investigar

o potencial envolvimento das moléculas do SRA em VUP.
Detectamos que o perfil dos componentes do SRA difere sig-
nificativamente nos fetos com VUP quando comparados com
os recém-nascidos saudaveis. Os fetos com VUP apresenta-
ram maiores concentracdes urinarias de ACE2 e Ang-(1-7) do
que neonatos saudaveis, enquanto os niveis de ACE foram
mais baixos na urina de fetos com VUP do que na urina de
recém-nascidos saudaveis.

Atualmente, foi proposto que o SRA tem dois bracos
principais: i) o braco classico formado por ACE, Ang Il
e receptor AT1; ii) o braco contrarregulatério composto
por ACE2, Ang-(1-7) e o receptor Mas.?’ Enquanto o braco
classico ativa principalmente as vias relacionadas a lesao
e inflamacdo nos tecidos, o eixo SRA contrarregulatorio,
em contraste marcante, tem efeitos anti-inflamatorios.?'
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Portanto, o aumento observado dos componentes do braco
protetor do SRA pode representar uma resposta regulatoria
ao intenso processo inflamatério desencadeado pela VUP.'
Nao apenas demonstramos que os pacientes com VUP apre-
sentam niveis aumentados de ACE2 e Ang-(1-7) em conjunto
com niveis reduzidos de ACE, mas também identificamos
correlagoes significativas entre os niveis urinarios de com-
ponentes do SRA e mediadores inflamatorios. Vale ressaltar
que os niveis de ACE2 foram associados com niveis de IL-4 e
que os niveis de ACE se correlacionaram significativamente
com os niveis de sSTNFR1 em amostras de urina de fetos com
VUP.

Nossos dados reforcam a hipdtese de que as alteracoes
no SRA ocorrem em paralelo com o processo inflamatoério
desencadeado pela VUP. De fato, algumas evidéncias vin-
cularam o SRA a fisiopatologia da VUP. Chowdhury et al.?
mostraram que os niveis de pré-renina no soro eram mais
elevados nos casos de VUP do que nos controles e dimi-
nuiam apds a cirurgia corretiva. Ha evidéncias experimentais
de que o braco SRA classico contribuiu para a escarificacao
tubulo-intersticial em uropatias obstrutivas.?

Camundongos com delecdo genética de receptores
ATy, apresentaram fibrose tUbulo-intersticial induzida por
obstrucao ureteral unilateral menos intensa, sugeriram um
papel do eixo classico do SRA em lesao renal.?* Mais recen-
temente, dois estudos experimentais apoiaram um papel
protetor para Ang- (1-7).%>%¢ O primeiro mostrou que nos
rins obstruidos de camundongos com delecdo genética do
receptor Mas a apoptose e a infiltracdo de macrdfagos
aumentaram em comparacao com camundongos do tipo
selvagem.? No segundo, Kim et al.?® relataram que a infu-
sao de Ang- (1-7) em ratos submetidos a obstrucédo ureteral
unilateral diminuiu a expressao da proteina prd-apoptotica
e pro-fibrética. Tomados em conjunto, achados anteriores
€ 0S nossos sugerem que as vias inflamatorias e fibréticas
desencadeadas por uropatias obstrutivas podem estimular a
producéo local de Ang- (1-7) como mecanismo compensato-
rio em fetos com VUP.

Um possivel mecanismo pelo qual Ang- (1-7) pode prote-
ger contra lesdes renais causadas por obstrucao pode ser a
reducao da expressao dos receptores AT, através da ativacao
do receptor Mas. A esse respeito, relatou-se que a expressao
do mRNA para o receptor de AT; era maior nos camundon-
gos knockout para Mas.?’” De fato, o receptor Mas atua como
antagonista do receptor AT; através da formacdo consti-
tutiva de complexos hetero-oligoméricos.?® Outra possivel
explicacao para a elevacao de ACE2 e Ang-(1-7) na urina de
fetos com VUP pode ser uma disfuncao ou expressao redu-
zida do receptor Mas no tecido renal de fetos com VUP. Nesse
sentido, Ng et al. relataram que a expressao do receptor Mas
estad reduzida nos rins de ratos com doenca renal cronica
e a administracdo da toxina urémica indoxil sulfato indu-
ziu a regulacao para baixo (down-regulation) do receptor
Mas, provavelmente através da regulacdo para cima (up-
-regulation) do TGF-B1 nos t(bulos proximais.?’ Portanto,
podemos formular a hipdtese de que uma alteracao na
expressao e/ou a sinalizacao do receptor Mas podem con-
tribuir para lesoes renais em fetos com VUP.

Nosso estudo tem limitacdes, inclusive tamanho de amos-
tra relativamente pequeno, desenho transversal e o uso
de amostras de urina de recém-nascidos prematuros como

controle. Como a coleta de urina dos fetos €& um
procedimento invasivo, foi impossivel coletar urina de
fetos saudaveis por razdes éticas. Um estudo encontrou
aumento da razdo angiotensinogénio/creatinina urina-
ria em recém-nascidos prematuros em comparacdo com
a de recém-nascidos a termo. A razao angiotensino-
génio/creatinina urinaria caiu significativamente com o
aumento da idade gestacional.’® E importante enfatizar
que, para descartar os efeitos da idade gestacional nas
concentracoes dos componentes do SRA, nosso grupo con-
trole constituiu-se de recém-nascidos prematuros com idade
gestacional compativel com os fetos com VUP no momento
da coleta de urina.

Em conclusdao, a obstrucdo do trato urinario leva a
interacées moleculares complexas em um momento inicial,
intervengdes intrauterinas as vezes sao feitas quando as
lesdes renais ja sdo irreversiveis. Muitos estudos evidenci-
aram o papel do SRA em uropatias obstrutivas. No entanto,
até agora, o brago protetor do SRA nunca foi investigado em
fetos com VUP. Nossos achados apoiam um papel do recep-
tor do ACE2-Ang-(1-7)-Mas na VUP que precisam de mais
estudos.

Financiamento

Fundacdo de Amparo a Pesquisa do Estado de Minas
Gerais (Fapemig), Subsidio # PPM-00555-15), Coordenacao
de Aperfeicoamento de Pessoal de Nivel Superior (Capes),
Subsidio n° 470472/2014-6, e Conselho Nacional de Desen-
volvimento Cientifico e Tecnoldgico (CNPq), Subsidio n°
460334/2014-0.

Conflitos de interesse

Os autores declaram nao haver conflitos de interesse.

Agradecimentos

A participacao dos voluntarios neste estudo e especialmente
as gestantes e aos pais dos fetos/recém-nascidos pelo seu
admiravel apoio. E aos membros do LIIM por seus comenta-
rios pertinentes.

Referéncias

1. Krishnan A, de Souza A, Konijeti R, Baskin LS. The ana-
tomy and embryology of posterior urethral valves. J Urol.
2006;175:1214-20.

2. Lopez Pereira P, Martinez Urrutia MJ, Espinosa L, Jaureguizar E.
Long-term consequences of posterior urethral valves. J Pediatr
Urol. 2013;9:590-6.

3. Dias T, Sairam S, Kumarasiri S. Ultrasound diagnosis of fetal
renal abnormalities. Best Pract Res Clin Obstet Gynaecol.
2014;28:403-15.

4. Mehler K, Beck BB, Kaul I, Rahimi G, Hoppe B, Kribs A.
Respiratory and general outcome in neonates with renal oligohy-
dramnios - a single-centre experience. Nephrol Dial Transplant.
2011;26:3514-22.

5. Melo BF, Aguiar MB, Bouzada MC, Aguiar RL, Pereira AK, Pai-
xao GM, et al. Early risk factors for neonatal mortality in
CAKUT: analysis of 524 affected newborns. Pediatr Nephrol.
2012;27:965-72.


http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0155
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0160
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0165
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0170
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0175

Renin-angiotensin system in posterior urethral valves

333

6.

. Bascands JL,

Ruano R, Sananes N, Wilson C, Au J, Koh CJ, Gargollo P, et al.
Fetal lower urinary tract obstruction: proposal for standardi-
zed multidisciplinary prenatal management based on disease
severity. Ultrasound Obstet Gynecol. 2016;48:476-82.

. Ruano R, Sananes N, Sangi-Haghpeykar H, Hernandez-Ruano

S, Moog R, Becmeur F, et al. Fetal intervention for severe
lower urinary tract obstruction: a multicenter case-control
study comparing fetal cystoscopy with vesicoamniotic shunting.
Ultrasound Obstet Gynecol. 2015;45:452-8.

. Caione P, Nappo SG. Posterior urethral valves: long-term out-

come. Pediatr Surg Int. 2011;27:1027-35.

. Heikkila J, Holmberg C, Kyllonen L, Rintala R, Taskinen S. Long-

-term risk of end stage renal disease in patients with posterior
urethral valves. J Urol. 2011;186:2392-6.

. Kousidis G, Thomas DF, Morgan H, Haider N, Subramaniam R,

Feather S. The long-term outcome of prenatally detected pos-
terior urethral valves: a 10 to 23-year follow-up study. BJU Int.
2008;102:1020-4.

. Thakkar D, Deshpande AV, Kennedy SE. Epidemiology and demo-

graphy of recently diagnosed cases of posterior urethral valves.
Pediatr Res. 2014;76:560-3.

. Vieira EL, Pessoa Rocha N, Macedo Bastos F, da Silveira KD,

Pereira AK, Araujo Oliveira E, et al. Posterior urethral valve
in fetuses: evidence for the role of inflammatory molecules.
Pediatr Nephrol. 2017;32:1391-400.

. Simoes e Silva AC, Valerio FC, Vasconcelos MA, Miranda DM, Oli-

veira EA. Interactions between cytokines, congenital anomalies
of kidney and urinary tract and chronic kidney disease. Clin Dev
Immunol. 2013;2013:597920.

. KlahrS, Morrissey J. Obstructive nephropathy and renal fibrosis.

Am J Physiol Renal Physiol. 2002;283:F861-75.

Schanstra JP.  Obstructive nephropathy:
insights from genetically engineered animals. Kidney Int.
2005;68:925-37.

. Oliveira FR, Barros EG, Magalhaes JA. Biochemical profile of

amniotic fluid for the assessment of fetal and renal develop-
ment. Braz J Med Biol Res. 2002;35:215-22.

. Nicolini U, Fisk NM, Rodeck CH, Beacham J. Fetal urine bio-

chemistry: an index of renal maturation and dysfunction. Br J
Obstet Gynaecol. 1992;99:46-50.

. Muller F;, Dommergues M, Mandelbrot L, Aubry MC, Nihoul-

Fekete C, Dumez Y. Fetal urinary biochemistry predicts
postnatal renal function in children with bilateral obstructive
uropathies. Obstet Gynecol. 1993;82:813-20.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Klein J, Lacroix C, Caubet C, Siwy J, Zurbig P, Dakna M, et al.
Fetal urinary peptides to predict postnatal outcome of renal
disease in fetuses with posterior urethral valves (PUV). Sci
Transl Med. 2013;5:198ra06.

Santos RA, Simoes e Silva AC, Maric C, Silva DM, Machado RP,
de Buhr I, et al. Angiotensin-(1-7) is an endogenous ligand for
the G protein-coupled receptor Mas. Proc Natl Acad Sci U S A.
2003;100:8258-63.

Prestes TR, Rocha NP, Miranda AS, Teixeira AL, Simoes ES.
The anti-inflammatory potential of ACE2/angiotensin-(1-7)/Mas
receptor axis: evidence from basic and clinical research. Curr
Drug Targets. 2017;18:1301-13.

Chowdhury S, Gangopadhyay AN, Sharma SP, Kumar V, Gupta
DK, Gopal SC, et al. Estimation of pro-renin as a prognos-
tic marker for renal function in PUV patients. J Pediatr Urol.
2014;10:1212-5.

Mackie FE, Campbell DJ, Meyer TW. Intrarenal angiotensin and
bradykinin peptide levels in the remnant kidney model of renal
insufficiency. Kidney Int. 2001;59:1458-65.

Satoh M, Kashihara N, Yamasaki Y, Maruyama K, Okamoto K,
Maeshima Y, et al. Renal interstitial fibrosis is reduced in angi-
otensin Il type 1a receptor-deficient mice. J Am Soc Nephrol.
2001;12:317-25.

Zimmerman DL, Zimpelmann J, Xiao F, Gutsol A, Touyz R, Burns
KD. The effect of angiotensin-(1-7) in mouse unilateral ureteral
obstruction. Am J Pathol. 2015;185:729-40.

Kim CS, Kim IJ, Bae EH, Ma SK, Lee J, Kim SW. Angiotensin-(1-
7) attenuates kidney injury due to obstructive nephropathy in
rats. PLOS ONE. 2015;10:e0142664.

Pinheiro SV, Ferreira AJ, Kitten GT, da Silveira KD, da Silva
DA, Santos SH, et al. Genetic deletion of the angiotensin-(1-7)
receptor Mas leads to glomerular hyperfiltration and microalbu-
minuria. Kidney Int. 2009;75:1184-93.

Kostenis E, Milligan G, Christopoulos A, Sanchez-Ferrer CF,
Heringer-Walther S, Sexton PM, et al. G-protein-coupled recep-
tor Mas is a physiological antagonist of the angiotensin Il type 1
receptor. Circulation. 2005;111:1806-13.

Ng HY, Yisireyili M, Saito S, Lee CT, Adelibieke Y, Nishijima F,
et al. Indoxyl sulfate downregulates expression of Mas recep-
tor via OAT3/AhR/Stat3 pathway in proximal tubular cells. PLoS
ONE. 2014;9:e91517.

Suzue M, Urushihara M, Nakagawa R, Saijo T, Kagami S. Urinary
angiotensinogen level is increased in preterm neonates. Clin Exp
Nephrol. 2015;19:293-7.


http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0180
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0185
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0190
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0195
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0200
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0205
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0210
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0215
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0220
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0225
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0230
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0235
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0240
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0245
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0250
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0255
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0260
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0265
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0270
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0275
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0280
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0285
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0290
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0295
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300
http://refhub.elsevier.com/S2255-5536(18)30103-4/sbref0300

	The protective arm of the renin‐angiotensin system may counteract the intense inflammatory process in fetuses with posteri...
	Introdução
	Métodos
	Resultados
	Discussão
	Financiamento
	Conflitos de interesse
	Agradecimentos
	Referências


