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Abstract

Objective:  Since  the present  group  had  already  described  the  composition  of  the  intestinal
microbiota  of  Brazilian  infants  under  low  social  economic  level,  the  aim  of  the  present  study
was to  analyze  the microbial  community  structure  changes  in  this  group  of  infants  during  their
early life due  to  external  factors.
Methods:  Fecal  samples  were  collected  from  11  infants  monthly  during  the  first  year  of  life.
The infants  were  followed  regarding  clinical  and  diet  information  and  characterized  according
to breastfeeding  practices.  DNA  was  extracted  from  fecal  samples  of  each  child  and  subjected
to Polymerase  Chain  Reaction  -  Denaturing  Gradient  Gel  Electrophoresis  analysis.
Results: The  results  revealed  a  pattern  of  similarity  between  the time  points  for  those  who
were on  exclusive  breastfeeding  or predominant  breastfeeding.  Although  there  were  changes  in
intensity  and  fluctuation  of  some  bands,  the  Denaturing  Gradient  Gel  Electrophoresis  patterns  in
the one-year  microbial  analysis  were  stable  for  breastfeeding  children.  There  was  uninterrupted
ecological  succession  despite  the  influence  of  external  factors,  such  as  complementary  feeding
and antibiotic  administration,  suggesting  microbiota  resilience.  This  was  not  observed  for  those
children  who  had  mixed  feeding  and introduction  of  solid  food  before  the  5th month  of  life.
Conclusion: These  results  suggested  an  intestinal  microbiota  pattern  resilient  to  external  for-
ces, due  to  the  probiotic  and prebiotic  effects  of  exclusive  breastfeeding,  reinforcing  the
importance of  exclusive  breastfeeding  until  the  6th month  of  life.
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Aleitamento  materno  aumenta  a resiliência  da  comunidade  microbiana

Resumo

Objetivo:  Como  nosso  grupo  já  havia  descrito  a composição  da  microbiota  intestinal  de  neona-
tos brasileiros  em  baixo  nível  socioeconômico,  o objetivo  deste  estudo  foi  analisar  alterações
estruturais da  comunidade  microbiana  desse  grupo  de neonatos  no  início  de sua  vida  devido  a
fatores externos.
Métodos:  Amostras  fecais  foram  coletadas  mensalmente  de 11  neonatos  durante  o primeiro  ano
de vida.  Os  neonatos  foram  acompanhados  com  relação a informações  clínicas  e nutricionais  e
caracterizados  de  acordo  com  práticas  de  amamentação.  O  DNA  foi  extraído  das  amostras  fecais
de cada  criança  e submetido  a análise  através  da  técnica  de Reação  em  Cadeia  da  Polimerase
--- Eletroforese  em  Gel  de Gradiente  Desnaturante.
Resultados:  Os resultados  revelaram  um  padrão  de similaridade  entre  seus próprios  pon-
tos temporais  em  indivíduos  em  aleitamento  materno  exclusivo  ou  predominante.  Apesar  de
variações na  intensidade  e flutuação de algumas  bandas,  o padrão  Eletroforese  em  Gel  de Gra-
diente Desnaturante  na  análise  microbiana  de um  ano  foi  estável  em  crianças  em  aleitamento
materno.  Houve  sucessão  ecológica  ininterrupta  apesar  da  influência  de  fatores  externos,  como
alimentação complementar  e administração  de  antibióticos,  sugeriu  resiliência  da  microbiota.
Isso não  foi  observado  nas crianças  com  alimentação  heterogênea  e introdução  de  alimentos
sólidos antes  do quinto  mês  de vida.
Conclusão:  Nossos  resultados  sugerem  um  padrão  de microbiota  intestinal  resiliente  a  forças
externas, devido  a  efeitos  probióticos  e  prebióticos  do aleitamento  materno  exclusivo,  reforçam
a importância  do aleitamento  materno  exclusivo  até  o  sexto  mês  de vida.
© 2017  Sociedade  Brasileira  de  Pediatria.  Publicado  por  Elsevier  Editora  Ltda.  Este é  um  artigo
Open Access  sob  uma  licença  CC BY-NC-ND  (http://creativecommons.org/licenses/by-nc-nd/4.
0/).

Introdução

A  microbiota  intestinal  é  um  elemento-chave  na saúde  e
na  doença1.  É bem  sabido  que  a composição da  microbiota
intestinal  de  recém-nascidos  e  crianças  é  influenciada  pelo
nascimento2,  pela  dieta3, região  geográfica  e  pelas  influên-
cias  ambientais.4,5

Novos  métodos  de  sequenciamento  do rRNA  16S6,7 têm
reescrito  nosso  entendimento  sobre  a relação entre  as  bac-
térias  e o  hospedeiro  humano  e  o  uso desses  métodos  para
caracterizar  a  microbiota  intestinal  de  neonatos  e  crianças
que  vivem  em  países  desenvolvidos  tem  recebido  cada  vez
mais atenção.3,8 Entretanto,  poucos  estudos  feitos  em  países
em  desenvolvimento  têm corroborado  a  observação  global
da  variabilidade  entre  indivíduos,4,9 apesar  das diferenças
na  composição  da  microbiota  intestinal.  Todos  esses  achados
poderão  contribuir  para  o  entendimento  mundial  de como
uma  região  geográfica  juntamente  com  sua contaminação
ambiental  influencia  ou  não  o  estabelecimento  da  microbi-
ota  intestinal.

Em  estudo  anterior,  descrevemos  a composição da  micro-
biota  de  um  grupo  de  crianças  que  vivem  em  baixo  nível
socioeconômico  no  Brasil,  caracterizada  por  baixas  taxas  de
Staphylococcus  em  idades  precoces10 e  alta  abundância  de
Escherichia  aos  12  meses.5 Contudo,  não havia  informações
sobre  como  a estrutura  da  comunidade  microbiana  muda  no
curto  prazo  devido  a  fatores  externos.

A  eletroforese  em  gel  de  gradiente  desnaturante
(DGGE)11 tem  demonstrado  que  a dinâmica  da  diversidade

na  comunidade  microbiana  intestinal  pode ser  avaliada
para  determinar  diferenças  na  estrutura  microbiana  entre
ambientes12 e suas  alterações com  o  passar  do  tempo.13

Neste  estudo,  analisamos  a  estrutura  da  comunidade  micro-
biana  desse  grupo  de crianças  mensalmente  durante  o
primeiro  ano  de vida  com  a DGGE.

Material  e métodos

Indivíduos  e amostras

Analisamos  um  grupo  de 11  crianças que  vivem  em  baixo
nível  socioeconômico,  descritas  previamente.5,10 Os  bebês
nasceram  por  meio  de parto  normal  no  Hospital  Universi-
tário  da  Universidade  de São Paulo  (HU-USP).  Informações
relativas  à situação socioeconômica  da  família e  condições
sanitárias  foram  coletadas  mensalmente  durante  as  con-
sultas  médicas.  A dieta  da  criança foi  monitorada  regular-
mente,  com  relação  ao  período  de lactação  e  momento  da
introdução  de novos  alimentos.  A  ocorrência  de infecções,
complicações de saúde  e  o  uso de medicação  foram  registra-
dos.  Amostras  fecais  foram  coletadas  de bebês  nos primeiros
dois  dias,  no sétimo  dia e  todo  mês  até  o  12◦ mês  de
vida.  As  mães  foram  instruídas  a coletar  a  amostra  fecal
imediatamente  após a  eliminação com  uma  colher  esterili-
zada  padronizada,  colocá-la  em  um  recipiente  de  plástico
esterilizado  e  mantê-la  em  um  freezer  (-20 ◦C)  até  a con-
sulta  algumas  horas  depois.  As amostras  foram  transportadas
durante  todo  o  trajeto  até  o laboratório  em  um  recipiente
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de  isopor  cheio  de  gelo,  numerado  (tabela  1S  ---  material
complementar)  e  imediatamente  armazenadas  a -80 ◦C até
a  extração  do DNA,  feita  duas  a três  semanas  após  a  coleta.

Práticas  de  amamentação

As  crianças  participantes  deste  estudo  foram  caracteriza-
das  de  acordo  com  práticas  de  amamentação,  com base
em  Indicadores  para  Avaliar  as  Práticas  do Aleitamento
Materno,14 como  segue:  aleitamento  materno  exclusivo,
para  crianças  que  receberam  apenas  leite  materno;  aleita-
mento  materno  predominante,  para  aquelas  que  receberam
leite  materno,  água  e  bebidas  à base  de  água  e  sucos  de
frutas;  e alimentação  complementar,  para  aquelas  que  rece-
beram  leite  materno  e  qualquer  alimento,  inclusive  leite  não
materno  (tabela  1). Além  disso, de  acordo  com  indicadores
da  OMS,14 o  tempo  recomendado  para  aleitamento  materno
exclusivo  foi  até  o  sexto  mês de  idade.

Extração  do  DNA

O  DNA  foi  extraído  das  fezes com  o  mini  kit QIAmp  Stool
DNA  (Qiagen®, CA,  EUA),  de  acordo  com  as instruções  do
fabricante.  O DNA  extraído  das  fezes  foi  quantificado  com
um  espectrofotômetro  NanoDrop  (Thermo  Scientific®, MA,
EUA)  e  mantido  a  -20 ◦C até  ser usado.

Amplificação da  PCR para  DGGE

A  reação  da  PCR  para  DGGE  foi  feita  com  iniciadores  da
região  hipervariável  V3 do gene  16S  rRNA  (F338GC:  5’-CGC
CCG  GC  CCG  GGC  CGC GGC  GGC  GGG  GGC  CGG  GGG  GCA
GGG  GCC  TAC GGG  AGG  CAG  CAG-3’  e  R518:  5’-ATT  GCT  ACC
GCG  GG  -3’).15 A  reação foi  aprimorada  para  um  volume
final  de  25 �L: tampão  1X, MgSO4 1,5  mM,  dNTPs  0,2  mM,
iniciadores  0,2  mM,  Hi-Fidelity  Taq  polimerase  (Invitrogen®,
CA,  EUA)  0,1  U e  DNA  20  ng.  As  reações  foram  feitas  com  o
programa  descrito  por  Muyzer  et al.15

DGGE  de  amplicons  de  PCR

Os  amplicons  de  PCR  foram  separados  por DGGE  com  as
especificações  de  Muyzer  et al.15 e  o  sistema  Decode  (BioRad

Laboratories®,  CA,  EUA).  O  Bionumerics  v.5.1  (Applied
Maths®,  Bélgica)  foi  usado  para  avaliação  de perfis  de
diversidade  de cada  amostra,  cálculo  do coeficiente  Dice
e  análise  de agrupamento.  Nossa  análise  considerou  a
presença/ausência  de  banda,  a  posição  derivada  do GC%
de cada banda  e  a  intensidade  relativa  das bandas  para
refletir  a  comunidade  microbiana  compartilhada  e  a  abun-
dância  de cada  população, respectivamente.  O coeficiente
de Bray-Curtis  foi usado  para  criar matriz  de  similaridade
entre  cada  amostra.16 Uma  análise  de agrupamento  foi  feita
a  partir  da  matriz  de  similaridade  com  Iniciador  6+.17 A
correlação  entre  amostras  e  perfis  de banda  gerada  pela
DGGE  foi  determinada  por  análise  de correspondência  (AC)
feita  com o  programa  Canocov4.5  (Biometris®,  Wageningen,
Países  Baixos).  O  biplot  de AC foi  construído  com escala
de distância  entre  espécies,  na qual  cada  criança  foi  con-
siderada  uma  amostra  distinta  e  cada  banda  de  DGGE  foi
considerada  uma espécie  única.  Nenhum  peso  de  amostra
ou  espécie  foi  especificado.  Para  tornar  os  dados  visual-
mente  mais claros,  três  grupos  de perfis  de DGGE  foram
criados  para  cada  amostra:  a)  0-5  meses;  b) 6-11  meses;
c)  > 12  meses.  Círculos  de agrupamento  foram  automa-
ticamente  projetados  pelo  software  Canoco  para  os três
grupos  de perfis.  Para  testar  se o  tipo  de dieta  influenciou
a  comunidade  microbiana,  as crianças foram  agrupadas  em
aleitamento  materno  exclusivo  (crianças 12,  13,  14  e  17)  e
complementar  (crianças  1,  2, 3, 6, 7, 8,  15).  A criança n◦

3  foi incluída  no grupo  complementar  para  essa  análise.  A
análise  Permanova18 foi  feita  com  a  matriz  de similaridade
descrita  acima.  Foram  feitas  999 permutações  entre  perfis
de  DGGE de  crianças entre  os  dois grupos  alimentares.  Como
o  design  não é  equilibrado  (número  diferente  de  crianças
em cada grupo),  uma  soma  de quadrados  Tipo  III foi  usada.
O  valor  de p  crítico  foi  ajustado  pela  correção  Bonferroni
para  comparações  múltiplas  (alpha  =  0,05;  valor  de p  crítico
ajustado  =  0,005).

Considerações  éticas

Esta  pesquisa  foi  aprovada  pelo Comitê  de Ética  do HU-USP
(número  de registro  574/05).  Todas  as  mães  participantes
da  pesquisa  assinaram  um  formulário  de  consentimento
informado.

Tabela  1  Informações  clínicas  sobre  uso  de  antibióticos  e  práticas  de amamentação (Modificado  de  Taddei  et al.5)

Criança  n◦ Sexo  Uso  de  antibióticos  (período)  Prática  de amamentaçãoa

1  F  Amoxicilina  (9◦ mês  ---  7  dias)  Alimentação  complementar
2 F  NÃO  Alimentação  complementar
3 F  Cefalexina  (1◦ mês  --- 7 dias)  Aleitamento  materno  predominante
6 M  Amoxicilina  (7◦ mês  ---  10  dias)  Alimentação  complementar
7 F  NÃO  Alimentação  complementar
8 F  Amoxicilina  (5◦ mês  ---  10  dias)  Alimentação  complementar
12 M  Amoxicilina  (2◦ e 9◦ meses  ---  7 dias)  Aleitamento  materno  exclusivo
13 M  NÃO  Aleitamento  materno  exclusivo
14 M  Amoxicilina  (9◦ mês  ---  10  dias)  Aleitamento  materno  exclusivo
15 M  Cefalexina  (10◦ mês  ---  10  dias)  Alimentação  complementar
17 M  Amoxicilina  (6◦ mês  ---  10  dias)  Aleitamento  materno  exclusivo

a De acordo com indicadores da OMS para avaliação de práticas de aleitamento materno.13
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Resultados

Informações clínicas

Das  11  crianças participantes  do  estudo,  quatro  tinham  uma
dieta  caracterizada  como  aleitamento  materno  exclusivo
até  o sexto  mês.  Uma  criança tinha  uma dieta  caracteri-
zada  como  aleitamento  materno  predominante  até  o sexto
mês,  com  introdução  de  chá com  mel  no  terceiro  mês,  e  seis
tiveram  uma  dieta  caracterizada  como  alimentação com-
plementar  até  o  quinto  mês  (tabela  1), com  a introdução
de  leite  não  materno,  frutas  e  iogurte  no  terceiro  e  quarto
mês.  No  sexto  mês,  a  maioria  das  crianças comia  alimen-
tos  macios,  como  sopa,  frutas,  sucos  de  frutas  e  iogurte.  No
fim  do  12◦ mês  de  vida,  todas  as  crianças  tinham  uma  dieta
sólida  diversificada,  com  carne,  grãos  (arroz,  leguminosas,
ervilhas  e  lentilhas),  farinha  de  trigo,  fibras  (verduras),
frutas,  leite  (fórmula  e/ou  leite  materno)  e  iogurte.  Sete
delas  receberam  um  antibiótico  para  infecção respiratória
durante  o  período  do estudo  (tabela  1).

Análise  molecular  da microbiota  de  neonatos
por DGGE

O  DNA  fecal  de  cada criança foi  extraído  e  a  região  V3  variá-
vel  do  gene  16S  rRNA  foi  amplificada.  Fizemos  a análise
de  agrupamento  de  todos  os  pontos  temporais  de  todas  as
crianças para  encontrar  alguma  correlação  (fig.  1S  ---  mate-
rial  complementar).  Não  foi  possível  correlacionar  algum
padrão  de  similaridade  com  a  prática  de  amamentação  ao
se  analisar  o  dendograma.  Assim,  cada  perfil  de  DGGE  foi
submetido  a  análise  de  agrupamento  e  um  dendograma  foi
obtido  para  cada  criança (não  constam  dados).  Os  resulta-
dos  individuais  revelaram  um aumento  em  bandas  ao longo
dos  meses,  indicaram  um  aumento  na  diversidade  e com-
plexidade  da  microbiota  e  diferenças entre  indivíduos  em
perfis  de  DGGE,  sem  um  padrão  único  observado  em  todas
as  crianças.

Contudo,  o  perfil  de  PCR-DGGE  de  cada  criança reve-
lou  um  padrão  de  similaridade  interessante  entre  os  pontos
temporais  dos indivíduos  em  aleitamento  materno  exclu-
sivo  ou predominante  (fig.  1). O perfil  de  microbiota  dessas
crianças apresentou  uma persistência  de  bandas  proeminen-
tes  mesmo  após desmame  e/ou  introdução  de  alimentos
sólidos,  além  de  um  aumento  gradual  no número  de bandas
ao  longo  do  tempo,  sugeriu  uma  sucessão  ecológica.  Isso  não
foi  observado  nas  crianças com  alimentação  heterogênea  e
introdução  de  alimentos  sólidos  antes  do  quinto  mês (fig. 2),
nas  quais  um  perfil  variado  foi  observado,  sem  semelhanças
no  mesmo  ponto  temporal.  A análise Permanova,  ao  compa-
rar  aleitamento  materno  exclusivo  e  complementar,  revelou
diferenças  significativas  entre  esses  grupos  (p  = 0,004;  valor
de  p  crítico  ajustado  =  0,005).  De acordo  com  esse  resultado,
a  comunidade  microbiana  de  cada  grupo  de  amamentação é
diferente  em  um  nível  de  confiança de  95%.

Aleitamento  materno  exclusivo

O  perfil  de  DGGE  de  crianças  em  aleitamento  materno  exclu-
sivo  mostrou  perfil  microbiano  caracterizado  por  um  padrão

de  bandas  estável,  com  bandas  comuns  durante  o período  do
estudo,  com  um  ligeiro  aumento  ou  redução na intensidade
(fig.  1  A-D),  mesmo  durante  a influência  de fatores  externos,
como  a introdução  de alimentos  sólidos  ou  administração  de
antibióticos.  Nas  primeiras  semanas  de vida,  algumas  ban-
das  desapareceram  nos meses  subsequentes,  porém,  depois,
um  padrão  foi estabelecido,  com  um  aumento  em  bandas,
indicou  um  aumento na  diversidade.  Após  a introdução  de
alimentos  sólidos  na dieta,  o  perfil  da  banda mudou,  com  o
desaparecimento  de algumas  bandas,  e  o aparecimento  de
outras,  apesar de as  bandas  proeminentes  terem  permane-
cido  sem  diferenças na  intensidade,  sugeriu  uma  sucessão
ecológica  e  um  aumento  na diversidade.

As  crianças n◦ 12,  13, 14  e  17  receberam  aleitamento
materno  exclusivo  até  o sexto  mês  e comidas  macias e
sucos  de frutas  foram  introduzidos  durante  esse  mês.  Ape-
nas  a criança n◦ 13  não recebeu  antibiótico,  enquanto  as
outras  receberam  antibiótico  uma ou  duas  vezes  para  tratar
infecções  respiratórias  superiores  (tabela  1).  Para  crianças
que  receberam  antibióticos,  a  diversidade  foi reduzida  e
houve  uma  flutuação  na  intensidade  das  bandas  no  mês
seguinte  à administração  de  medicamentos.  Contudo,  o  per-
fil  microbiano  permaneceu  estável  e  a  diversidade  aumentou
nos meses  subsequentes.

Apesar  de variações na intensidade  e flutuação  de algu-
mas  bandas,  o  padrão  DGGE na  análise  microbiana  de  um
ano  foi estável  em  neonatos  amamentados.  Houve  sucessão
ecológica  com  introdução de  alimentos  ou  administração de
antibióticos,  sem perder  a comunidade  microbiana,  suge-
riu  resistência  da  microbiota.  Essa  evolução também  foi
refletida  na AC.  Uma  sucessão  ecológica  foi  observada  após
a  introdução  de alimentos  na  alimentação  de todos  esses
neonatos  e  no  sexto  mês,  com  uma  mudança no  perfil  micro-
biano,  e  após o 12◦ mês a  comunidade  microbiana  pareceu
ter  sido preservada  (fig.  3A)’.

Aleitamento  materno  predominante

O  perfil  de DGGE  nessa  dieta foi  semelhante  ao observado
no  aleitamento  materno  exclusivo.  Apenas  uma criança  (n◦

3)  apresentou  uma  dieta  caracterizada  como  aleitamento
materno  predominante,  com  introdução  de  chá  com  mel  no
terceiro  mês  (fig.  1E). Essa  criança apresentou  infecção de
pele  no  sétimo  dia de  vida10 e  foi  tratado  com cefalexina  por
10  dias.  O perfil  de DGGE mostrou  uma  redução em  bandas
nos  meses seguintes  à administração de antibióticos,  com
uma recuperação  de diversidade  no  quinto  mês  com  um
padrão  evidente  da  comunidade  microbiana.  A introdução
de  comida  macia  no  sexto  mês  pareceu  não  alterar esse
padrão  e  a  estrutura  da  comunidade  foi  observada  até  o  fim
do  período  do  estudo.  Mesmo  a introdução de chá não  afetou
esse  padrão.  Esse  perfil  também  foi observado  na  AC,  que
indicou  alteração da  estrutura  da  comunidade  microbiana
após  o quinto  mês  (fig. 3A).

Alimentação  complementar

Os  perfis  de DGGE observados  nas  crianças sem  aleitamento
materno  exclusivo  (fig.  2) indicaram  uma flutuação em  ban-
das  sem restauração  do  padrão  microbiano  inicial.  Elas
apresentaram  uma  alimentação  heterogênea  no  segundo
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Figura  1  Perfis  PCR-DGGE  de  crianças em  aleitamento  materno  exclusivo  (A-D)  e predominante  (E).  A,  criança  n◦ 12;  B,  criança
n◦ 13, C,  criança  n◦ 14,  D,  criança  n◦ 17;  E,  criança n◦ 3.  A  administração  de antibióticos  é indicada  por  setas.

mês  e alimentos  sólidos  foram  introduzidos  no  terceiro  ou
quarto  mês.  O  perfil  de  DGGE  não  mostrou  um  padrão  de
sucessão  ecológica  como  observado  nas  crianças  descritas
acima,  porém  uma  flutuação em  bandas  ao longo  do  período
do  estudo.  Houve  aumento  em  bandas  ao  longo  do tempo  em
uma  maior  proporção  do  perfil  comparado  com  crianças em
aleitamento  materno;  contudo,  a estrutura  da  comunidade
microbiana  não  foi  preservada  e  nenhum  padrão  poderia  ser
identificado.  As  crianças  que  recebiam  alimentação comple-
mentar  eram  n◦ 1,  2, 6, 7,  8  e 15.  Apenas  as  crianças n◦ 2  e

7  não receberam  antibiótico  durante  o  período  do  estudo
e,  mesmo  assim,  os perfis  de DGGE  foram  dispersos  sem
um  padrão  definido.  Para  as  crianças que  receberam  anti-
bióticos,  o  número  de bandas  no  perfil  de DGGE  diminuiu
durante  o período  de  administração  de antibióticos  (fig. 2)
e  um  aumento  em  bandas  foi  observado  nos  meses  subse-
quentes,  porém  com  uma  comunidade  microbiana  diferente.
A  AC mostrou  uma mudança  no  perfil  microbiano  após  a
introdução  de  leite  não  materno  ou  alimentos  macios  antes
do  sexto  mês,  alterou  a  comunidade  microbiana  (fig.  3B).
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Discussão

Nosso  grupo  já havia  descrito,  com  a  construção da  bibli-
oteca  de  qPCR  e  16S  rRNA,  a composição  de  microbiota
intestinal  desse  grupo  de  crianças em  alguns  pontos  durante
seu  primeiro  ano  de  vida.5,10 No  presente  estudo,  contudo,

a  estrutura da  comunidade  microbiana  foi analisada  mensal-
mente,  revelou  uma visão  mais detalhada  dessas  alterações
ao  longo  do  tempo.

A  análise  de dendrograma  não mostrou  correlação entre
o  perfil  de agrupamento  e  a  prática  de amamentação,
pois houve  diferenças entre  indivíduos  entre  as  crianças,



264  Carvalho-Ramos  II et  al.

conforme  discutido  anteriormente.5 Por  outro  lado, a  aná-
lise  do  perfil  do indivíduo  permitiu  uma interpretação  mais
clara  da  estrutura  da  comunidade  microbiana  intestinal,
mostrou  um  aumento  em  bandas  ao  longo  dos  meses,  indicou
um  aumento  na  diversidade  e  na complexidade  da  microbi-
ota,  conforme  discutido  anteriormente.3,5,19

A  resiliência  bacteriana  foi  descrita  como  a taxa  em  que
a  composição  microbiana  retorna  à  sua  composição  origi-
nal  após  ser alterada,20 devido a  características  fisiológicas

e  mecanismos  de  adaptação  no  novo  ambiente.  Caso  a
abundância  fosse  reduzida  por uma  alteração,  algum  grupo
de bactérias  poderia  beneficiar-se  de novas  condições  e
então  aumentar  em  abundância  e  restaurar  a composição
original.20

A análise  de resultados  de DGGE  desse  grupo  de  crianças
revelou  um  perfil  interessante  de resiliência  da  comuni-
dade  microbiota  em crianças alimentadas  exclusivamente
com  leite  materno,  justificado  pela  análise  Permanova,
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nas quais  o  perfil  microbiota  foi  diferente  daquelas  com
alimentação  complementar  (p  < 0,005).  As crianças n◦ 12,
n◦ 13,  n◦ 14  e  n◦ 17  receberam  aleitamento  materno
exclusivo  até  o  sexo  mês  de  vida  e,  após  a  introdução
de  alimentos  sólidos  e/ou  administração de  antibióticos,
observamos  um  aumento  no  número  de  bandas,  sugeriu  um
aumento  na diversidade  microbiana.  Ademais,  os padrões  de

DGGE  não  foram  alterados  e  uma estrutura  da  comunidade
foi  compartilhada  em  cada  criança, como  observado  pela
AC.  Apesar  do  impacto  na diversidade  do  gênero  bacteri-
ano,  a introdução  de alimentos  sólidos  e/ou  administração
de  antibióticos  teve  pouco  efeito  na estrutura  da  comu-
nidade  bacteriana,  mostrou  evidência  de resiliência  da
microbiota.
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O  aleitamento  materno  é  reconhecido  universalmente
como  a  maneira  ideal  de  alimentar  neonatos  com  uma fonte
completa  de  nutrição,21 além  de  reduzir  efetivamente  a
morbidez  e  a  mortalidade  por diarreia  e  de  outras  doenças
infecciosas.22

O  leite  materno  é  uma fonte  de  bactérias  simbióti-
cas  e  probióticas23 e  prebióticos24 para  o  intestino  do
bebê,  como  oligossacarídeos  do  leite  materno  (HMO).  HMO
não  são  digeridos  pelo intestino  humano  e, para  tanto,
o  papel  da microbiota  intestinal  é  fundamental  para sua
hidrólise.24 Dessa  forma,  HMO  aumentam  a  população
de  bactérias  benéficas  pelos  efeitos  tanto  probióticos
quanto  prebióticos  e,  consequentemente,  a microbiota
intestinal  de  neonatos  é  dominada  bifidobactérias  e
lactobacilos.25,26

A  introdução  de  alimentos  sólidos  na dieta  das crianças
provoca  uma  grande mudança na  diversidade  da  microbi-
ota  intestinal.13,27,28 No fim  do  sexto  mês,  todas  as  crianças
tinham  uma  dieta  sólida  diversificada,  que  incluía carne,
grãos  (arroz,  leguminosas,  ervilhas  e  lentilhas),  farinha de
trigo,  fibras  (verduras),  frutas,  leite  (fórmula  e/ou  leite
materno)  e  iogurte.5 Os  padrões  DGGE  das crianças estuda-
das  mostraram  um  aumento  em  bandas,  sugeriram  também
um  aumento  na  diversidade  da  microbiota.  Em crianças com
alimentação complementar,  o perfil  de  DGGE  mostrou  uma
flutuação  em  bandas  durante  o  período  estudado,  além  de
nenhum  compartilhamento  de  bandas  comuns  de acordo
com  a  AC,  corroborou  os resultados  da  DGGE.  Adicional-
mente,  a  introdução  precoce  de  alimentos  sólidos  na dieta
do  bebê  pareceu  estar  associada  à  instabilidade  na  comuni-
dade  microbiota.

A  criança n◦ 3  tinha  uma  dieta  caracterizada  como aleita-
mento  materno  predominante  com  a  introdução de  chá  com
mel  no  terceiro  mês,  foi  amamentada  com  leite  materno
até  o sexto  mês.  O  padrão  DGGE  foi  semelhante  ao  de
crianças  em aleitamento  materno  exclusivo  e  o  chá com
mel  não  pareceu  alterar  a ecologia  microbiana  ao longo
do  tempo.  Apesar  da  alteração da  riqueza  microbiana,10

a  administração  de  antibióticos  não  afetou  a  resistência
microbiana,  como  evidenciado  ainda  em  crianças em  alei-
tamento  materno  exclusivo.

A  administração de  antibióticos  também  é  outro  fator
externo  que  tem  um  impacto  negativo  sobre  a diversidade
da  microbiota  intestinal,5,29 com  uma  perturbação  da  resis-
tência  da  microbiota.30 Contudo,  as  três  crianças (n◦ 12,  n◦

14  e n◦ 17)  que  receberam  antibióticos  orais mostraram  uma
redução na  diversidade  bacteriana  sem alteração  da  comu-
nidade  microbiana  intestinal.  A  comunidade  microbiana
pareceu  ser restaurada  no  mês  subsequente  à administração
de  antibióticos.

O  perfil  de  DGGE  da  criança n◦ 14  demonstrou  um
aumento  marcado  na diversidade  microbiana  após  a
introdução  de  alimentos  sólidos,  com  restauração  da
diversidade  após a administração de  antibióticos.  Contudo,
a  estrutura  da  comunidade  não foi  alterada  e  a  AC mostrou
um  padrão  de  bandas  compartilhadas  sem  alterações.
Curiosamente,  o  quadro  médico  dessa  criança indicou  uma
queda  na  curva  de  crescimento  após o  sexto  mês,  com
sinais  de  desnutrição  ao longo  do tempo.  Essa  criança
era  menos  alimentada  devido  a fatores  socioeconômicos
e  a  mãe  substituiu  a comida  pelo  leite  materno,  o  que

poderia  explicar  a  redução na diversidade  microbiana  e  a
manutenção  da  resiliência  da  microbiota.

O perfil  microbiano  da  criança n◦ 17 foi  indicado  por  uma
flutuação  em  bandas  e  pareceu  gerar  uma microbiota  com
um  novo  perfil,  embora  tenha se agrupado  a outras  amostras
que  compartilharam  as  mesmas  bandas,  sugeriu  resiliência
da  microbiota.  Existe  a  possibilidade  de essa  alteração  ter
ocorrido  em  virtude  da  administração de antibióticos  conco-
mitante  com  a  introdução de alimentos  sólidos.  Os  efeitos
de  antibióticos  na microbiota  não  permitiram  que  novas
bactérias  de alimentos  ou efeitos  prebióticos  de alimentos
produzissem  alterações na microbiota  do  sexto  ao décimo
mês  de  vida.

Em nossos  estudos  anteriores  que  envolveram  esse grupo
de crianças brasileiras,5,10,25 demonstramos  uma  ausência
notável  de  Staphylococcus  como  colonizadora  intestinal10

e  uma  abundância  de  E.  coli5, corroborou  o  conhecimento
mundial  da  importância  da  influência  de fatores  externos  na
colonização  da  microbiota  intestinal.  Essas  crianças tinham
uma  dieta  à base  de  leite  e  a microbiota  intestinal  era  domi-
nada  por  bifidobactérias  e lactobacilos.25 Contudo,  em  nove
desses  estudos,  foi possível  associar  perfis  específicos  ou
alterações  na composição da  microbiota  com  aleitamento
materno  exclusivo.

Com  a DGGE,  determinamos  a estrutura  da  comunidade
microbiana  intestinal  durante  o  primeiro  ano  de  vida  das
crianças  estudadas  e  os  resultados  sugeriram  a  resiliên-
cia  do padrão  da  microbiota  intestinal  a  forças  externas,
aqui  representadas  pela  administração de  antibióticos  e
a  introdução de alimentos  sólidos.  A manutenção  de uma
comunidade  bacteriana  estável  no  intestino  de  neonatos
poderá  proporcionar  efeitos  de eubiose  na saúde  ao longo
dos  anos  seguintes.  Do  nascimento  ao período  de  desmame,
o  leite  materno  é  a única  fonte  de  nutrição recomendada
pela  OMS.14 No  melhor  de  nosso  conhecimento,  este  é  o
primeiro  relatório  que  mostra  a associação  entre  o  alei-
tamento  materno  exclusivo  e a resiliência  da comunidade
microbiana,  reforça  a importância  do aleitamento  materno
exclusivo  até o sexto  mês,  conforme  recomendado  pela
OMS.14
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21. González-Chica DA, Gonçalves H, Nazmi A, Santos IS, Barros AJ,
Matijasevich A, et al. Seasonality of  infant feeding practices in
three Brazilian birth cohorts. Int J Epidem. 2012;41:743---52.

22. German JB,  Dillard CJ, Ward RE. Bioactive components in milk.
Curr Opin Clin Nutr Metab Care. 2002;5:653---8.

23. Martín R, Jimenez E, Heilig H, Fernandez L,  Marín ML,  Zoeten-
dal EG, et  al. Isolation of  bifidobacteria from breast milk and
assessment of the bifidobacterial population by  PCR-denaturing
gradient gel electrophoresis and quantitative real-time PCR.
Appl Environ Microbiol. 2009;75:965---9.

24. Barile D, Rastall RA. Human milk and related oligosaccharides
as prebiotics. Curr Opin Biotechnol. 2013;24:214---9.

25. Talarico ST, Santos FE, Brandt K, Martinez MB, Taddei CR. Anae-
robic bacteria in the intestinal microbiota of Brazilian children.
Clinics. 2017;72:154---60.

26. Fallani M,  Young D, Scott J, Norin E, Amarri S, Adam R, et al.
Intestinal microbiota of 6-week-old infants across Europe: geo-
graphic influence beyond delivery mode, breast-feeding, and
antibiotics. J Pediatr Gastroenterol Nutr. 2010;51:77---84.

27. Roger LC, Mccartney AL. Longitudinal investigation of the fae-
cal microbiota of  healthy full-term infants using fluorescence
in situ hybridization and denaturing gradient gel electrophore-
sis. Microbiology. 2010;156:3317---28.

28. Nielsen S,  Nielsen DS, Lauritzen L, Jakobsen M, Michaelsen KF.
Impact of diet on  the intestinal microbiota in 10-month-old
infants. J  Pediatr Gastroenterol Nutr. 2007;44:613---8.

29. Tanaka S, Kobayashi T,  Songjinda P, Tateyama A, Tsubouchi M,
Kiyohara C, et  al. Influence of  antibiotic exposure in the early
postnatal period on the development of intestinal microbiota.
FEMS Immunol Med Microbiol. 2009;56:80---7.

30. Gibson MK, Pesesky MW, Dantas G. The yin and yang of bac-
terial resilience in the human gut microbiota. J Mol Biol.
2014;426:3866---76.

http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30125-8/sbref0300

	Breastfeeding increases microbial community resilience
	Introdução
	Material e métodos
	Indivíduos e amostras
	Práticas de amamentação
	Extração do DNA
	Amplificação da PCR para DGGE
	DGGE de amplicons de PCR
	Considerações éticas

	Resultados
	Informações clínicas
	Análise molecular da microbiota de neonatos por DGGE
	Aleitamento materno exclusivo
	Aleitamento materno predominante
	Alimentação complementar

	Discussão
	Financiamento
	Conflitos de interesse
	Agradecimentos
	Apêndice Material adicional
	Referências


