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Growth  retardation  and metabolic  programming:
implications and  consequences  for adult  health  and
disease risk�,��

Retardo  do  crescimento  e  programação  metabólica:  implicações
e  consequências  para  a  saúde  do  adulto  e  o  risco  de  doenças
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A  má  nutrição  no  útero  ou  durante  a  primeira  infância
está relacionada  a  doenças  crônicas  ao  longo  da  vida,  um
conceito atualmente  denominado  ‘‘Origens  Desenvolvimen-
tistas da  Saúde  e  da  Doença’’  (DOHAD).1 Considerando  os
desafios ao  estudo  das  mudanças  fisiológicas  em  crianças,
os cientistas  e  órgãos  reguladores  normalmente  baseiam-se
em estudos  com  animais  e/ou  estudos  clínicos  com  huma-
nos para  aprimorar  seu  entendimento  sobre  as  adaptações
físicas que  poderão  favorecer  os  possíveis  mecanismos  de
DOHAD. O  trabalho  de  Alves  et  al.,2 nesta  edição  do  Jornal
de Pediatria,  é  um  ótimo  exemplo  da  pesquisa  necessá-
ria para  avançar  nesse  campo.  Ainda  assim,  é  importante
enquadrar os  resultados  apresentados  em  um  contexto  cien-
tífico e  metodológico  adequado  para  obter  um  entendimento
claro de  seu  impacto  sobre  a  ciência  e  a  política  de  nutrição,

bem como  sobre  as  práticas  pediátricas.

O  retardo  do  crescimento  grave  o  bastante  para  cau-
sar baixa  estatura  (altura  por  idade  inferior  a  dois
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esvios-padrão  de  uma  população  de  referência,  escore-z
e altura  por  idade  (HAZ)  <  ---2,0)  é  o  principal  resultado  da
esnutrição crônica  e  ocorre  mais  frequentemente  no  útero
/ou nos  primeiros  dois  anos  de  vida,  a  ‘‘janela  crítica’’
e crescimento.3 Nos  primeiros  30  meses  de  crescimento

 desenvolvimento,  células,  órgãos  e  sistemas  específicos
oderão ser  afetados  de  forma  diferente  pela  desnutrição,
ependendo do  ponto  específico  e  do  tamanho  da  restrição
e energia  e/ou  nutrientes.  De  fato,  o  ambiente  nutricio-
al nessa  ‘‘janela  crítica’’  é  o  principal  determinante  do
rescimento, ao  passo  que  o  ambiente  nutricional  após  os
ois anos  de  idade  influencia  principalmente  a  composição
orporal, mais  que  os  parâmetros  de  crescimento  e  desen-
olvimento. Basicamente,  uma  criança na  idade  de  dois  anos
ncontra-se em  um  momento  em  que  a  energia  e  os  nutri-
ntes que  anteriormente  eram  direcionados  ao  crescimento
ão, agora,  direcionados  ao  peso  e  à  composição  corpo-
al, criando,  assim,  o  ambiente  alimentar  que  permitirá
ue possíveis  adaptações  da  restrição  de  energia  anterior
e manifestem.

Os estudos  sobre  a relação  entre  baixa  estatura  e  doenças
rônicas iniciaram  na  metade  dos  anos  1990,  quando  Pop-
in et  al.4 relataram  que  adultos  que  tiveram  baixa  estatura
uando adolescentes  tinham  mais  chances  de  estarem  acima

o peso  que  seus  pares  com  estatura  normal.  Os  dados
e duas  coortes  longitudinais  sugerem  que  o  retardo  do
rescimento na  infância  predispõe  uma  criança a  desenvol-
er obesidade  ou  ficar  acima  do  peso  na  segunda  infância
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u  na  vida  adulta.5,6 Contudo,  alguns  estudos  constataram
ue a  baixa  estatura  não  está  relacionada  à  adiposidade
m um  período  posterior  da  vida.7,8 Apesar  de  esses  estu-
os parecerem  contraditórios,  é  importante  considerar
ue as  adaptações  biológicas  nem  sempre  se  manifes-
am sem  algum  estímulo  ambiental,  como  o  consumo  de
çúcar refinado  cada  vez  maior  ou  o  balanço energético
ositivo crônico,  condições  mais  comumente  associadas  à
‘transição nutricional’’  que  acompanha  o  desenvolvimento
conômico.9 As  diferenças  no  nível  de  desenvolvimento
ocioeconômico  que  causam  um  ambiente  ‘‘obesogênico’’
oderão limitar  as  adaptações  fisiológicas  e  fazer  com  que
e manifestem  como  massa  de  gordura  em  excesso  ou  obe-
idade. Mesmo  assim,  ainda  existe  a  falta  de  um  mecanismo
iológico para  explicar  a  relação  entre  a  baixa  estatura  e
oenças crônicas.

Um possível  mecanismo,  conforme  mencionado  no  tra-
alho de  Alves  et  al.,2 é  uma  adaptação  no  metabolismo
ipídico. Em  2000,  relatamos  que  as  crianças  com  baixa  esta-
ura das  favelas  de  São  Paulo,  Brasil,  metabolizavam  lipídios

 uma  taxa  menor  em  comparação  a  crianças  com  estatura
ormal do  mesmo  ambiente  socioeconômico,  independen-
emente da  alimentação  e  de  outros  fatores  de  confusão.10

m  estudo  semelhante  realizado  com  homens  do  Hert-
ordshire Cohort,  na  Inglaterra,  constatou  que  os  homens
ue sofreram  restrição  do  crescimento  intrauterino  tinham
ma taxa  menor  de  oxidação  de  lipídios  em  comparação  aos
omens nascidos  com  peso  normal.11 Por  fim,  um  estudo
ue combinou  nutrição  humana  e  antropologia  foi  reali-
ado com  adultos  buriatas,  no  sul  da  Sibéria,  que  sofriam
e desnutrição  sazonal  após  o  colapso  da  União  Soviética.12

s  crises  repetidas  de  insegurança alimentar  e  crescimento
ísico deficiente  foram  tão  graves  que  a  geração  nascida
esse período  se  tornou  mais  baixa  na  vida  adulta  que  seus
ais. Os  estudos  metabólicos  dessa  geração  constataram  que
s adultos  que  eram  significativamente  mais  baixos  que  seus
ares tinham  uma  taxa  menor  de  oxidação  de  lipídios,  inde-
endentemente da  composição  corporal.  Assim,  com  base
esses três  estudos  com  humanos  de  áreas  geográficas  e  soci-
econômicas bem  diferentes,  uma  observação  coerente  é  a
e que  as  pessoas  que  tiveram  algum  grau  de  retardo  do
rescimento no  útero  ou  no  desenvolvimento  infantil  apre-
entam um  perfil  metabólico  que  favorece  a  acumulação  de
ordura quando  cometem  excessos  alimentares.  De  fato,  as
rianças com  baixa  estatura  e  oxidação  da  gordura  preju-
icada ganharam  mais  gordura  central  em  um  período  de
companhamento de  quatro  anos,  independentemente  da
assa de  gordura  total  e  do  estado  puberal.13

No  que  se  refere  à  relação  entre  o  crescimento  deficiente
 outros  aspectos  do  metabolismo  lipídico,  os  estudos  epi-
emiológicos relataram  que  os  adultos  que  tiveram  retardo
o crescimento  intrauterino  têm  mais  chances  de  apresentar
erfis lipídicos  aterogênicos  e  sofrer  de  doença cardiovascu-
ar que  os  adultos  que  se  desenvolveram  normalmente.14,15

alvez  o  achado  mais  significativo  de  Alves  et  al.2 tenha
ido o  fato  de  que,  apesar  de  se  beneficiarem  de  um
rograma de  tratamento  intensivo,  as  crianças  estudadas
inham experimentado  melhoras  em  seus  perfis  lipídicos
penas em  alguns,  não  todos,  os  parâmetros  analisados.

ambém foi  considerada,  de  forma  astuta,  uma  hipótese  de
ue as  concentrações  de  tireoglobulina  (TG)  cada  vez  mai-
res poderiam  ser  o  resultado  da  expressão  de  lipoproteína
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ipase  (LPL).  Essas  observações  garantem  que  a  atenção
 os  dados  explícitos  apresentados  devem  ser  estudados
inda mais  para  desenvolver  uma  análise  mais  abrangente
a natureza  dos  perfis  lipídicos  dos  indivíduos,  incluindo  uma
omparação com  um  grupo  de  controle  saudável  de  crianças
/ou incluindo  medidas  de  fatores  dietéticos  que  poderão
ontribuir para  concentrações  plasmáticas  de  lípidios.  Flo-
encio et  al.16 constatou  que  mulheres  baixas  e  obesas  têm
oncentrações de  colesterol  total  e  lipoproteína  de  baixa
ensidade (LDL)  significativamente  maiores  em  comparação

 mulheres  obesas  com  estatura  normal.  Recentemente,
elatamos que  crianças  de  três  a  quatro  anos  de  idade
om estatura  baixa,  de  uma  coorte  em  um  estudo  sobre
ducação nutricional  maternal,  tinham  concentrações  de
olesterol total  significativamente  maiores  em  comparação

 crianças  com  estatura  normal.  Esses  resultados  foram  obti-
os independentemente  de  sexo,  escolaridade  maternal,
MC maternal,  histórico  de  amamentação  e  circunferência
a cintura  da  criança e  persistiram  mesmo  quando  o  corte
ara definição  de  uma  criança com  retardo  do  crescimento
oi diminuído  para  HAZ  de  -1,62.17 Considerado  como  um
odo, um  corpo  de  literatura  cada  vez  maior  atualmente
ponta a desnutrição  infantil  como  uma  doença que  poderá
redispor um  indivíduo  a não  ser  saudável  ou  mesmo  ter
erfis lipídicos  sanguíneos  aterogênicos.  Considerando  que

 período  entre  a  concepção  e  os  dois  anos  de  idade  é
undamental para  o  desenvolvimento  e  estabelecimento  de
arâmetros para  o  metabolismo  lipídico,  uma  relação  entre

 baixo  crescimento  fetal  e  infantil  e  doenças  cardiovascu-
ares é  certamente  plausível.

Há  vários  mecanismos,  bioquímicos  ou  epigenéticos,  que
oderão explicar  a  relação  entre  o  retardo  do  crescimento  e
s adaptações  no  metabolismo  lipídico.  Especificamente,  os
ados de  estudos  com  animais  sugerem  que  a  desnutrição
urante o  período  gestacional  cause  alterações  no  meta-
olismo lipídico  e  alterações  estruturais  no  fígado.18---20

ong  et  al.  constataram  que  filhotes  de  ratos  de  mães  em
ieta com  restrição  de  proteínas  tinham  fígados  de  peso
enor, em  comparação  aos  nascidos  de  mães  com  nutrição

dequada.18 Talvez  mais  importante,  os  filhotes  nascidos
e mães  com  deficiência  de  proteína  tinham  genes  de  3-
idróxi-3-metilglutaril-coenzima  A  redutase  (HMGCR)  que
e encontravam  hipometilados,  uma  doença que  permite

 ativação  da  transcrição  do  gene  HMGCR,  resultando  em
ma superexpressão  da  proteína  e  síntese  aprimorada  do
olesterol basal.  Um  estudo  extraordinário  de  Sohi  et  al.
bservou que  os  filhotes  de  rato  nascidos  de  mães  em  dieta
em proteínas  eram  hipercolesterolêmicos  no  nascimento

 durante  o  desenvolvimento  infantil.19 As  alterações  epi-
enéticas na  mesma  ninhada  de  filhotes  incluíram  maior
etilação das  histonas  no  promotor  do  colesterol  7-�-

hidroxilase, resultando  em  uma  expressão  inferior  do  gene,
ermitindo  menor  diminuição  do  colesterol  e  hipercoleste-
olemia. Entretanto,  ao  mesmo  tempo  em  que  alguns  dados
ustificam claramente  que  a  privação  nutricional  no  útero
ransmite alterações  epigenéticas  que  causam  perfis  lipídi-
os aterogênicos,  o  conjunto  das  pesquisas  disponíveis  ainda

 ambíguo.
A pesquisa  citada  fornece  evidência  razoável  de  que  a
esnutrição infantil  está  relacionada  a  elementos  de  um  per-
l lipídico  ‘‘não  saudável’’,  porém  é  fundamental  que  sejam
esenvolvidos estudos  futuros  para  explorar  ainda  mais  os
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possíveis  mecanismos  por  trás  dessas  relações,  nos  níveis
bioquímico e  fisiológico,  com  atenção  restrita  ao  projeto  do
estudo e  à  análise  dos  dados.  Existem  vários  modelos  estatís-
ticos de  fácil  uso  para  refinar  nosso  entendimento  dos  dados
coletados por  meio  de  projetos  complexos.  Por  exemplo,  é
absolutamente imperativo  que  os  possíveis  fatores  de  con-
fusão sejam  identificados  e  abordados  na  fase  de  projeto
(por meio  de  randomização)  ou  de  análise  (usando  regressão
linear ou  outras  análises  avançadas).  Além  disso,  os  dados
longitudinais são  especialmente  difíceis  de  serem  analisados
por meio  de  abordagens  estatísticas  padrão,  já  que  o  número
de participantes  muda  em  momentos  específicos  e  as  prin-
cipais variáveis,  como  os  níveis  hormonais,  podem  mudar
de acordo  com  a  idade  das  crianças.  Portanto,  é  importante
limitar o  potencial  de  resultados  errôneos  que  poderão  sur-
gir devido  ao  uso  de  técnicas  estatísticas  menos  robustas
para análises  longitudinais.  Uma  possível  técnica  seria  o  uso
de análises  ‘‘ao  longo  da  vida’’.21 Uma  característica  impor-
tante das  técnicas  ‘‘ao  longo  da  vida’’  é  que  as  medidas  de
diferentes variáveis  em  um  período  de  tempo  (por  exem-
plo, peso  ao  nascer  e  composição  corporal),  bem  como  as
medidas repetidas  das  mesmas  variáveis  (por  exemplo,  peso
corporal, perfis  lipídicos  ou  estatura)  são  adequadamente
modeladas nas  análises.  Simplesmente,  os  fatores  mais  dis-
tantes do  resultado  (por  exemplo,  peso  ao  nascer)  não  são
tratados de  maneira  independente,  mas  como  modificadores
dos fatores  próximos  ao  resultado  (por  exemplo,  composição
corporal). A  incorporação  da  coleta  de  dados  adicionais  e
o uso  de  análises  estatísticas  avançadas  garantirão  que  se
possa chegar  a  conclusões  sólidas  a  partir  desses  tipos  de
estudos.

As implicações  do  trabalho  apresentado  são  vastas
e importantes,  considerando  que  aproximadamente  171
milhões de  crianças  no  mundo  têm  baixa  estatura.22 O  fato
de a  maioria  das  crianças  com  baixa  estatura  não  recuperar
a altura  é  secundário  às  observações  de  que  a  baixa  estatura
seja um  fator  de  risco  para  doenças  metabólicas  crônicas  em
um período  posterior  da  vida.  Essa  realidade  é  complicada,
já que  os  fatores  econômicos,  sociais  e  nutricionais  iniciais
que influenciam  no  crescimento  de  uma  criança (como  dieta
inadequada, baixa  escolaridade  maternal,  baixa  renda  ou
falta de  saneamento)  estão,  por  sua  vez,  positivamente  rela-
cionados  ao  grau  de  crescimento  deficiente  (como  falta  de
cognição, capacidade  física  reduzida  e  pobreza  contínua).
O ‘‘ciclo  vicioso’’  da  baixa  estatura  e  pobreza  normal-
mente é  intergeracional23 e  poderá  ser  percebido  como  uma
‘‘armadilha nutricional’’  da  qual  uma  pessoa  ou  família
não consegue  escapar  sem  grandes  mudanças  estruturais,
que incluem  melhor  saneamento,  oportunidades  educaci-
onais reais  e  ampla  assistência  médica,  ou,  basicamente,
os direitos  humanos  fundamentais.  Se  os  direitos  humanos
não são  fortes  motivadores  suficientes,  então  a  produtivi-
dade econômica  deve  ser  considerada  como  o  segmento  de
uma sociedade  com  grande  risco  de  baixa  estatura  e  tam-
bém o  segmento  que  atenderá  aos  setores  industriais  e  de
serviços cada  vez  maiores  de  muitos  países.24 Assim,  para
economias transitórias,  ter  uma  população  de  adultos  com
risco de  doenças  caras  e  crônicas  é  uma  questão  econômica
e de  saúde.
Em conclusão,  os  cientistas  que  estudam  DOHAD  ainda
estão longe  de  qualquer  consenso  real  quanto  aos  mecanis-
mos precisos  que  explicam  a  relação  entre  o crescimento
327

eficiente  e  as  doenças  crônicas.  Alves  et  al.2 apresentam
ados importantes  que  avançam  no  campo  ao  explorarem  as
lterações nos  perfis  lipídicos  de  crianças  com  baixa  estatura
pós o  tratamento  da  desnutrição.  Ademais,  esses  dados
omplementam os  estudos  existentes  ao  expandirem  a  pos-
ível esfera  em  que  o  crescimento  deficiente  poderá  alterar
s processos  metabólicos  normais  que  aumentam  o  risco
e doenças  crônicas  em  um  período  posterior  da  vida.  Por
m, ao  mesmo  tempo  em  que  as  implicações  científicas  e
ociais do  trabalho  são  importantes,  é  igualmente  impor-
ante reconhecer  a  validação  do  programa  de  tratamento
esenvolvido e  implementado  pelos  centros  de  recuperação

 educação  nutricional,  onde  crianças  desnutridas  estão  se
ecuperando e  possivelmente  escapando  do  ‘‘ciclo  vicioso’’
e crescimento  deficiente  e  pobreza.

onflitos de interesse

 autor  publicou  manuscritos  anteriormente  e  é  um  cola-
orador ativo,  juntamente  com  um  dos  coautores  deste
rabalho, porém  o  trabalho  de  Alves  et  al.2 é  independente
e suas  colaborações  anteriores  ou  atuais.

eferências

1. Barker DJ, Osmond C, Kajantie E, Eriksson JG. Growth and chro-
nic disease: findings in the Helsinki Birth Cohort. Ann Hum Biol.
2009;36:445---58.

2.  Alves JF, Britto RP, Ferreira HS, Sawaya AL, Florêncio TM. Evolu-
tion of the biochemical profile of children treated or undergoing
treatment for moderate or severe stunting: consequences of
metabolic programming? J Pediatr (Rio J). 2014;90:356---62.

3.  Prentice AM, Ward KA, Goldberg GR, Jarjou LM, Moore SE, Ful-
ford AJ, et al. Critical windows for nutritional interventions
against  stunting. Am J Clin Nutr. 2013;97:911---8.

4.  Popkin BM, Richards MK, Montiero CA. Stunting is associated
with overweight in children of four nations that are undergoing
the nutrition transition. J Nutr. 1996;126:3009---16.

5.  Tanner S, Leonard WR, Reyes-García V, TAPS Bolivia Study Team.
The consequences of linear growth stunting: influence on body
composition among youth in the Bolivian Amazon. Am J Phys
Anthropol. 2014;153:92---102.

6. Schroeder DG, Martorell R, Flores R. Infant and child growth
and fatness and fat distribution in Guatemalan adults. Am J
Epidemiol. 1999;149:177---85.

7. Cameron N, Wright MM, Griffiths PL, Norris SA, Pettifor JM. Stun-
ting at 2 years in relation to body composition at 9 years in
African urban children. Obes Res. 2005;13:131---6.

8.  Walker SP, Chang SM, Powell CA. The association between early
childhood stunting and weight status in late adolescence. Int J
Obes (Lond). 2007;31:347---52.

9. Popkin BM, Adair LS, Ng SW. Global nutrition transition and
the pandemic of obesity in developing countries. Nutr Rev.
2012;70:3---21.

0. Hoffman DJ, Sawaya AL, Verreschi I, Tucker KL, Roberts SB.
Why are nutritionally stunted children at increased risk of obe-
sity? Studies of metabolic rate and fat oxidation in shantytown
children from São Paulo, Brazil. Am J Clin Nutr. 2000;72:702---7.

1. Kensara OA, Wooton SA, Phillips DI, Patel M, Hoffman DJ, Jack-
factors for cardiovascular disease in relation to fetal growth
and adult body composition. Am J Physiol Endocrinol Metab.
2006;291:E365---71.

http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0005
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0010
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0015
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0020
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0025
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0030
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0035
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0040
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0045
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0050
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0055


3

1

1

1

1

1

1

1

1

2

2

2

2

28  

2. Leonard WR, Sorensen MV, Mosher MJ, Spitsyn V, Comuzzie AG.
Reduced fat oxidation and obesity risks among the Buryat of
Southern Siberia. Am J Hum Biol. 2009;21:664---70.

3.  Hoffman DJ, Martins PA, Roberts SB, Sawaya AL. Body fat distri-
bution in stunted compared with normal-height children from
the shantytowns of São Paulo. Brazil Nutrition. 2007;23:640---6.

4. Jaddoe VW, de Jonge LL, Hofman A, Franco OH, Steegers EA,
Gaillard R. First trimester fetal growth restriction and cardio-
vascular risk factors in school age children: population based
cohort study. BMJ. 2014;348:g14.

5. Barker DJ, Martyn CN, Osmond C, Hales CN, Fall CH. Growth in
utero and serum cholesterol concentrations in adult life. BMJ.
1993;307:1524---7.

6.  Florêncio TT, Ferreira HS, Cavalcante JC, Stux GR, Sawaya AL.
Short stature, abdominal obesity, insulin resistance and alte-
rations in lipid profile in very low-income women living in
Maceió, north-eastern Brazil. Eur J Cardiovasc Prev Rehabil.
2007;14:346---8.

7. Hoffman DJ, Vitolo MR, Campagnolo PD. Stunting in the first

year of life is associated with unfavorable lipid profile in early
childhood. FASEB J. 2012;26:829.6.

8. Cong R, Jia Y, Li R, Ni Y, Yang X, Sun Q, et al. Mater-
nal  low-protein diet causes epigenetic deregulation of HMGCR

2

Hoffman  DJ

and CYP7�1 in the liver of weaning piglets. J Nutr Biochem.
2012;23:1647---54.

9.  Sohi G, Marchand K, Revesz A, Arany E, Hardy DB. Maternal
protein  restriction elevates cholesterol in adult rat offspring
due to repressive changes in histone modifications at the cho-
lesterol 7alpha-hydroxylase promoter. Mol Endocrinol. 2011;25:
785---98.

0.  Qasem RJ, Cherala G, D’mello AP. Maternal protein restriction
during pregnancy and lactation in rats imprints long-term reduc-
tion in hepatic lipid content selectively in the male offspring.
Nutr Res. 2010;30:410---7.

1. De Stavola BL, Nitsch D, dos Santos Silva I, McCormack V, Hardy
R, Mann V, et al. Statistical issues in life course epidemiology.
Am  J Epidemiol. 2006;163:84---96.

2. de Onis M, Blössner M, Borghi E. Prevalence and trends of stun-
ting among pre-school children, 1990-2020. Public Health Nutr.
2012;15:142---8.

3.  Martorell R, Zongrone A. Intergenerational influences on
child growth and undernutrition. Paediatr Perinat Epidemiol.

2012;26:302---14.

4. Hoddinott J, Alderman H, Behrman JR, Haddad L, Horton S. The
economic rationale for investing in stunting reduction. Matern
Child Nutr. 2013;9:69---82.

http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0060
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0065
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0070
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0075
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0080
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0085
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0090
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0095
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0100
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0105
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0110
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0115
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120
http://refhub.elsevier.com/S2255-5536(14)00088-3/sbref0120

	Growth retardation and metabolic programming: implications and consequences for adult health and disease risk
	Conflitos de interesse
	Referências


