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EDITORIAL

Em tempo:  leite humano  é  a estratégia  alimentar  para

prevenir a enterocolite  necrosante

In time:  human  milk  is  the feeding  strategy  to  prevent  necrotizing
enterocolitis
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Introdução

O  desafio  de  atingir  as  metas  nutricionais  de  recém-nascidos
com  extremo  baixo  peso  (RNEBP)  e, simultaneamente,  ten-
tar  evitar  complicações  graves  e efeitos  adversos,  tais  como
a  enterocolite  necrosante  (ECN),  pode  ser superado  com  o
uso  do  leite  humano.1,2 Essa dieta  atende  às  necessidades
nutricionais  e, também,  fornece  os benefícios  de  saúde  para
o  receptor.

Leite materno da própria  mãe

Demonstra-se  que  uma  dieta  composta  de  leite  materno
da  própria  mãe  é  benéfica  para  RNEBP  pelo  seu  papel  na
proteção  contra  eventos  relacionados  com  infecções,  tais
como  a  sepse  de  início  tardio,  a  ECN  e  a  infecção do trato
urinário.3-7 Verificou-se  que  RNEBP  alimentados  com  leite
humano  ficam protegidos,  mesmo  após  a alta  hospitalar.  Há
menor  número  de  re-hospitalizações devido  a  doenças  respi-
ratórias  por  quase  três  anos, em  RNEBP  que  receberam  leite
predominantemente  humano  durante  a sua permanência  nas
unidades  de  terapia  intensiva  neonatal.8
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Há  uma  redução  de 50%  na frequência  de ECN  e/ou  de
sepse  tardia  e  uma  duração menor  da  internação  em  RNEBP
que  recebem  volume  diário médio  de  leite  materno  da  pró-
pria  mãe  superior  a 50  mL/kg  em  comparação com  leite
materno  da  própria  mãe  e fórmula  láctea  infantil  ou  ape-
nas  fórmula  infantil.3 Tal observação  sugere  que  a  dose
de  leite  materno  da  própria  mãe  (maior  do que  cerca  de
50  mL/kg/dia)  é  importante  para  detectar  o seu  efeito  bené-
fico  na saúde  de RNEBP.3

O conceito  de um  efeito protetor  ‘‘dose-dependente’’
do  leite  humano  foi  relatado  em  outras  publicações.  RNEBP
que  receberam  mais  do que  50%  de leite  materno  da  própria
mãe  nos  primeiros  14  dias  após  o  nascimento  apresentaram
uma  redução de  83%  no  desenvolvimento  subsequente  de
ECN,  comparados  com  aqueles  que  receberam  uma  dieta  de
menos  de  50%  de leite  materno  da  própria  mãe.9 A ingestão
diária  acima  de  50  mL/kg  durante  quatro  semanas  tam-
bém  se associou  a uma  taxa  menor  de sepse  neonatal.10 O
benefício  dose-dependente  não  deve  ser considerado  como
máximo  com  a ingestão  de 50%  de leite  materno  da  pró-
pria  mãe.  Em uma  grande  análise  retrospectiva  de  1.272
crianças,  a  probabilidade  de ECN  ou  morte  após 14  dias  foi
reduzida  por  um  fator  de 0,83  para  cada  aumento  de  10%  na
proporção  de ingestão  total  de leite  humano,  o  que  sugere
a  importância  da  dose  e  da  predominância  de uma dieta  de
leite  humano.11 A  introdução mais  precoce  de leite  materno
da  própria  mãe  que  perfaça mais  de 50%  do consumo  total
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de  leite  se associa  à redução subsequente  da  incidência  de
ECN,  sepse  e/ou  morte durante  os  primeiros  60  dias  de  vida.6

Um  efeito  protetor  ainda  mais forte  é  observado  quando  a
ingestão  de  leite  humano  da  própria  mãe supera  50%  do
volume  total  da  dieta  enteral  entre  o  6◦ e o  10◦ dia após
o  nascimento.6 Esses  estudos  sugerem  que, na população
de  RNEBP,  os efeitos  protetores  iniciais  importantes  de uma
dieta  de  leite  humano  duram  por  longo  tempo.

Há  efeitos  do leite  humano  no  trato  gastrintestinal  de
RNEBP  que  respondem  pela  maior  aceitação  desse  leite
quando  comparado  com  a  fórmula.  Há  menos  resíduos
gástricos  e períodos  menores  em  que  a alimentação ente-
ral  foi  suspensa  em  recém-nascidos  que  receberam  leite
humano  da própria  mãe  vs.  fórmula  láctea.3 Alguns  mar-
cos,  como  tempo  para  atingir  dieta  enteral  plena  e  duração
da  internação  hospitalar,  são  significativamente  reduzidos
com  a  alimentação  com  leite  humano  da  própria  mãe.  Esses
marcos  são  atingidos  em quase  o  dobro  de  dias  quando  o
percentual  de  ingestão  de  leite  humano  é  inferior  a 20%, em
comparação  com  uma  ingestão  acima  de  80%.12

Também  tem  sido demonstrado  que  a  dieta  de leite
humano  em  RNEBP  protege  contra  a retinopatia  da  prema-
turidade  e contra  a sua forma  mais  severa,  o  descolamento
da  retina.13,14 Essas observações  apoiam  a  hipótese  de que
o  leite  humano  tenha  função  antioxidante,  assim  como  con-
tenha  fatores  que  afetam  a  angiogênese.

Patogênese da ECN

Estudos  clínicos  demonstram  que  o  leite  humano  protege  o
RNEBP  contra  a ECN.  Para  entender  essa  relação  é impor-
tante  descrever  uma visão  geral  da  patogênese  da  ECN.
A  etiologia  da  ECN  é  desconhecida,  mas  provavelmente  é
causada  por  múltiplos  fatores,  em  um  hospedeiro  que  se
presume  ser geneticamente  suscetível.  Fatores  implicados
na  sua  patogênese  incluem  prematuridade  (função intestinal
imatura),  alimentação  com  leite  (substrato),  colonização
microbiana,  defesa  da mucosa  deficiente  e,  em  algum  grau,
instabilidade  circulatória.  Esses  fatores  atuam  em  conjunto
e  geram  a  lesão  da  mucosa,  o  que  parece  ser o  evento
inicial.15,16

A  colonização  bacteriana  desempenha  um papel  fun-
damental  na  patogênese  da  ECN.  A  colonização do trato
gastrintestinal  normal  ocorre  rapidamente  após  o parto.  A
colonização  normal  é  alterada  pelo ambiente  da  unidade
de  terapia  intensiva  neonatal.  A motilidade  intestinal  ima-
tura  predispõe  ao crescimento  excessivo  de  bactérias,  que
é  irrestrito  devido  à  coexistência  da  imaturidade  da  defesa
da  mucosa  no  hospedeiro.  O  aumento  da  permeabilidade
gastrointestinal  potencializa  a  translocação  bacteriana.  A
sinalização  intestinal  torna-se  defeituosa.  Assim,  tais  fato-
res  apoiam  e  promovem  a invasão  de  microrganismos
patogênicos  na circulação  sanguínea  e  ativam  a resposta
imunológica,  com  intensa  resposta  inflamatória  intestinal.

Ao  contribuir  para  a  patogênese  da  ECN,  a dieta  com
leite  serve  como  substrato  para  a proliferação  bacteriana
no  intestino.  Os  ácidos  orgânicos,  os  ácidos  graxos  de cadeia
curta,  o dióxido  de  carbono  e o  hidrogênio  gasoso  são
produzidos  por  fermentação  bacteriana  dos  nutrientes  que
compõem  o  leite.  Esses  produtos  da  fermentação  podem  ser
tóxicos  para  o  epitélio  intestinal  e  aumentar  a distensão

intestinal.  Em estudos  com  animais  com  modelo  de  alça
intestinal,  a adição  da  caseína  cria  um  ambiente  favorá-
vel  para  a infiltração  de  elementos  celulares  e  compostos
vasoativos  e  leva  à  lesão  da  mucosa.17

O leite  humano  é protetor

Os  prematuros  são  suscetíveis  ao  desenvolvimento  da  ECN
porque  os sistemas  imunológicos  e gastrintestinais  imaturos
resultam  em  alterações  da  defesa  do hospedeiro.  Os  fatores
que  contribuem  para  a resistência  inata  incluem  pH  lumi-
nal,  enzimas,  mucinas,  barreiras  epiteliais  e  motilidade  do
intestino,  bem  como  fatores  antimicrobianos  não específi-
cos,  tais  como  lactoferrina  e  lisozima.  Fatores  presentes  no
leite  humano  desempenham  um  papel  protetor  e  reduzem  a
inflamação  e  a subsequente  invasão  de espécies  bacterianas
patogênicas  no  trato  gastrintestinal.  Esses  fatores  incluem
a  enzima  acetil-hidrolase  do fator  ativador  de  plaquetas
(PAF-AH)  que  interrompe  a sequência  de ativação  imune
promovida  pelo PAF.  As defesas  locais  do hospedeiro  são
melhoradas  pela  adição  de IgA  secretora,  lactoferrina,  liso-
zima  e  citocinas  (IL-10)  do  leite  humano.  Componentes  do
leite  humano,  tais  como  o  fator  de  crescimento  epidérmico,
os  nucleotídeos  e  a  glutamina,  estimulam  a  maturidade
intestinal.18 Antioxidantes  do  leite  humano,  como a vitamina
E,  o  caroteno  e  a glutationa,  também  reduzem  o  estresse
oxidativo.

Oligossacarídeos  do  leite  humano  (HMO)  são  açúcares
de cadeia  longa que  constituem  o terceiro  componente
mais  prevalente  no  leite  humano.  Oligossacarídeos  do  leite
humano  são  agentes  prebióticos  que,  presumivelmente,
atuam  por  meio  do  aumento  da  proliferação  de espécies
de  bifidobactérias  benéficas  e  previnem  a adesão  de  bacté-
rias  patogênicas  ao epitélio  intestinal.  Em  modelos  animais,
estudados  em  condições  que  produzem  ECN,  observa-se  que
os  oligossacarídeos  do  leite  humano  previnem  a lesão  intes-
tinal,  em  comparação com  os  oligossacarídeos  sintéticos.
Com  efeito,  as  dietas  com  leite  humano  ou  fórmula  suple-
mentadas  com oligossacarídeos  do leite  humano  previnem  a
lesão  intestinal,  enquanto  dietas  com  fórmula  com  ou  sem
oligossacarídeos  sintéticos  não  conseguem  impedir  a lesão
intestinal  no  modelo  experimental.19 A ciência  dos  oligossa-
carídeos  do  leite  humano  como  agentes  protetores  luminais
é  intrigante.

Os probióticos  reduzem  a ECN  em  neonatos  porque
melhoram  a função  da  barreira  intestinal,  modulam  o  sis-
tema  imunológico  e  suprimem  o crescimento  ou  a  ligação
epitelial  e  a  invasão  de bactérias  patogênicas.  É  provável
que  os probióticos  forneçam uma  colonização bacteriana
comensal  similar  ou  aditiva  àquela  promovida  pelo  leite
humano.

Conclusão

Esses  dados  apoiam  as  recomendações da  Academia  Ame-
ricana  de Pediatria,  que  incentiva  o uso  de leite  materno
para todos  os recém-nascidos  de extremo  baixo  peso.2 Tal
recomendação  é  feita  para  impedir  o uso de fórmula  com
proteína  bovina  intacta  na população de prematuros.  Tendo
em  vista  que os  novos  fortificantes  do leite  humano  que  não
contêm  proteína  bovina  intacta  estão agora  disponíveis,
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existe  a  possibilidade  de  eliminar  a  ECN  com  uma dieta
exclusiva  de leite  humano  da  própria  mãe.

Financiamento

O  estudo  não  recebeu  financiamento.

Conflitos de  interesse

O  autor  declara  não  haver  conflitos  de  interesse.

Referências

1. Ahrabi AF, Schanler RJ. Human milk is the only milk for premies
in the NICU! Early Hum Dev. 2013;89:S51---3.

2. Eidelman AI, Schanler RJ. Section on Breastfeeding Executive
Committee. Breastfeeding and the use of  human milk: policy
statement. Pediatrics. 2012;129:e827---41.

3. Schanler RJ, Shulman RJ, Lau  C. Feeding strategies for pre-
mature infants: beneficial outcomes of feeding fortified human
milk vs preterm formula. Pediatrics. 1999;103:1150---7.

4. Levy I, Comarsca J,  Davidovits M, Klinger G,  Sirota L,  Linder N.
Urinary tract infection in preterm infants: the protective role
of breastfeeding. Pediatr Nephrol. 2009;24:527---31.

5. Lucas A, Cole TJ. Breast milk and neonatal necrotizing entero-
colitis. Lancet. 1990;336:1519---23.

6. Corpeleijn WE, Kouwenhoven SM, Paap MC, Van Vliet I, Scheer-
der I, Muizer Y, et al. Intake of own mother’s milk during the first
days of life is associated with decreased morbidity and morta-
lity in very low birth weight infants during the first 60 days of
life. Neonatology. 2012;102:276---81.

7. Schanler RJ, Lau C, Hurst NM, Smith EO. Randomized trial
of donor human milk versus preterm formula as substitutes
for mothers’ own milk in the feeding of extremely premature
infants. Pediatrics. 2005;116:400---6.

8. Vohr BR, Poindexter BB, Dusick AM, McKinley LT, Higgins RD,
Langer JC, et al. Persistent beneficial effects of  breast milk
ingested in the neonatal intensive care unit on outcomes of

extremely low birth weight infants at 30  months of age. Pedia-
trics. 2007;120:e953---9.

9. Sisk PM, Lovelady CA, Dillard RG, Gruber KJ, O’Shea TM. Early
human milk feeding is associated with a lower risk  of  necroti-
zing enterocolitis in very low  birth weight infants. J Perinatol.
2007;27:428---33.

10. Furman L,  Taylor G, Minich N, Hack M. The effect of  maternal
milk on neonatal morbidity of  very low-birth-weight infants.
Arch Pediatr Adolesc Med. 2003;157:66---71.

11. Meinzen-Derr J,  Poindexter B, Wrage L, Morrow AL, Stoll B,
Donovan EF. Role of human milk in extremely low  birth weight
infants’ risk of  necrotizing enterocolitis or death. J  Perinatol.
2009;29:57---62.

12. Ehrenkranz RA, Dusick AM, Vohr BR, Wright LL,  Wrage LA, Poole
WK.  Growth in the neonatal intensive care unit influences neu-
rodevelopmental and growth outcomes of extremely low birth
weight infants. Pediatrics. 2006;117:1253---61.

13. Hylander MA, Strobino DM, Pezzullo JC, Dhanireddy R.  Associ-
ation of  human milk feedings with a reduction in retinopathy
of prematurity among very low  birthweight infants. J  Perinatol.
2001;21:356---62.

14. Okamoto T, Shirai M,  Kokubo M,  Takahashi S, Kajino M, Takase
M, et al. Human milk  reduces the risk of  retinal detachment
in extremely low-birthweight infants. Pediatr Int. 2007;49:
894---7.

15. Kliegman RM, Walker WA, Yolken RH. Necrotizing enterocolitis:
research agenda for a disease of unknown etiology and patho-
genesis. Pediatr Res. 1993;34:701---8.

16. Holman RC, Stoll BJ, Clarke MJ, Glass RI. The epidemiology of
necrotizing enterocolitis infant mortality in the  United States.
Am J Public Health. 1997;87:2026---31.

17. Clark DA, Miller MJ. Intraluminal pathogenesis of necrotizing
enterocolitis. J  Pediatr. 1990;117:S64---7.

18. Dvorak B, Halpern MD, Holubec H, Williams CS, McWilliam DL,
Dominguez JA, et al. Epidermal growth factor reduces the deve-
lopment of  necrotizing enterocolitis in a neonatal rat  model. Am
J  Physiol Gastrointest Liver Physiol. 2001;282:G156---64.

19. Jantscher-Krenn E, Zherebtsov M, Nissan C, Goth K,  Guner YS,
Naidu N, et al. The human milk oligosaccharide disialyllacto-
-N-tetraose prevents necrotising enterocolitis in neonatal rats.
Gut. 2012;61:1417---25.

Documento descarregado de http://www.rpped.com.br el 03/07/2015. Cópia para uso pessoal, está totalmente proibida a transmissão deste documento por qualquer meio ou forma.

http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0005
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0010
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0015
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0020
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0025
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0025
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0025
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0025
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0025
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0025
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0025
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0025
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0025
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0025
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0025
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0025
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0025
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0025
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0025
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0025
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0025
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0030
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0035
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0040
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0045
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0050
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0055
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0060
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0065
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0070
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0075
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0080
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0085
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0085
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0085
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0085
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0085
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0085
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0085
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0085
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0085
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0085
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0085
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0085
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0085
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0085
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0085
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0085
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0085
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0085
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0090
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095
http://refhub.elsevier.com/S0103-0582(15)00002-7/sbref0095

