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PALABRAS CLAVE Resumen La isquemia de larga duracion es un proceso bastante comdn durante y tras la ciru-
Isquemia; gia vascular, y la correcta recuperacion de la funcion del érgano afectado depende de que se
Revascularizacion; recupere el flujo sanguineo del 6rgano afectado. La isquemia desencadena procesos como la
Angiogénesis; inflamacion, angiogénesis o vasculogénesis, que permitiran la reperfusion del 6rgano. Endoglina
Inflamacion; es un correceptor para los miembros de la superfamilia de citocinas de TGF-. En nuestro labo-
Endoglina ratorio llevamos muchos afos estudiando la funcion y los mecanismos de accion de endoglina,

asi como su implicacion en regulacion del tono vascular, angiogénesis, inflamacion, fibrosis y
en enfermedades como la preeclampsia y la hipertension. Nuestro objetivo en este trabajo es
revisar como se suceden los eventos que tienen lugar en la revascularizacion postisquémica,
y mostrar las evidencias que colocan a endoglina como una molécula clave en estos eventos y
como una posible diana terapéutica.
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KEYWORDS Role of endoglin in the physiological events involved in post-ischemic

Ischemia; revascularization

Revascularization;

Angiogenesis; Abstract Long-term ischemia is frequent during and after vascular surgery, and the recovery
Inflammation; of affected organ function depends on the re-establishment of blood supply. Ischemia triggers
Endoglin processes such as inflammation, angiogenesis, or vasculogenesis that will lead to tissue remo-

deling and blood supply restoration. All these events are closely related and highly regulated to
achieve complete recovery. Endoglin is a co-receptor for TGF- cytokines superfamily that plays
a central role in vascular physiology, angiogenesis, inflammation and post-ischemic blood supply
recovery. Our laboratory has been involved for a long time in the study of endoglin function and
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its mechanisms of action and involvement in the regulation of vascular function, angiogenesis,
inflammation, and fibrosis, as well as in diseases such as hypertension and preeclampsia. The
aim here is to review how post-ischemic revascularization takes place, and to assess the role
of endoglin in these events, and its importance as a possible therapeutic target.

© 2014 SEACV. Published by Elsevier Espana, S.L.U. All rights reserved.

Introduccion

El bloqueo de larga duracion o permanente del flujo sangui-
neo a través de un tejido (isquemia tisular) es una situacion
relativamente frecuente en la cirugia vascular, que tiene
consecuencias graves para el paciente si este flujo sanguineo
no se restablece adecuadamente. La isquemia desencadena
varios procesos bioldgicos complejos por los cuales, por un
lado, desaparece la mayor parte de los lechos vasculares del
tejido y, por otro, se estimula tanto el crecimiento de vasos
nuevos como el remodelado de los preexistentes, que en
Ultima instancia permitiran recuperar total o parcialmente
el aporte sanguineo en la zona afectada. Este ultimo pro-
ceso se denomina revascularizacion o neovascularizacion,
y permite recuperar la funcion de los drganos isquémicos,
como puede suceder en el corazon, el pulmoén, el rifdn o las
extremidades inferiores.

La neovascularizacion o revascularizacion incluye 3 pro-
cesos: angiogénesis, arteriogénesis y vasculogénesis. La
angiogénesis consiste en la formacion de nuevos vasos capi-
lares en respuesta al entorno hipoxico. La arteriogénesis es
el proceso de reclutamiento de células murales a vasos ya
existentes que permitiran su crecimiento y maduracion o,
dicho de otra manera, la remodelacion de vasos colaterales
preexistentes a la isquemia. La vasculogénesis es un proceso
de novo en el cual células madre progenitoras se diferencian
y dan lugar a un lecho vascular nuevo que reemplaza al que
ha desaparecido.

El objeto de esta revision es analizar de forma sencilla
los principales eventos involucrados en la remodelacion vas-
cular tras la isquemia y el papel de endoglina (Eng) en ellos.
Aunque teéricamente separemos los procesos de angiogéne-
sis, vasculogénesis y arteriogénesis, esta claro que forman
parte de la sucesion de eventos que tiene lugar durante un
mismo proceso: la revascularizacion o neovascularizacion.

Asimismo, para los lectores interesados en profundizar
en el tema, incluimos en la bibliografia preferentemente
revisiones actualizadas sobre cada uno de los procesos que
vayamos analizando.

Procesos involucrados en la revascularizacion
tras la isquemia

Angiogénesis

La angiogénesis es el proceso de formacion de novo de
vasos sanguineos desde vasos preexistentes en respuesta a
un estimulo que generalmente es la hipoxia, en este caso

consecuencia de la isquemia a la que esta sometido el tejido.
Durante el proceso de angiogénesis, las células del endote-
lio llevan a cabo multitud de procesos de forma altamente
coordinaday que finalmente daran lugar al nuevo vaso. Entre
estos procesos se encuentran un aumento de la permea-
bilidad vascular, la degradacion de la membrana basal, la
gemacion o sprouting del endotelio gracias a la prolifera-
cién y migracion de las células endoteliales, la formacion
de la luz del nuevo vaso, la anastomosis con otros vasos, la
estabilizacion del endotelio del nuevo vaso y la maduracion
y reclutamiento de células murales que daran consistencia
al vaso.

Hipoxia se define como un descenso local de la con-
centracion o presion parcial de oxigeno. Ante el estimulo
hipoxico, las células endoteliales forman una yema o sprout
que crecera en direccion a la zona hipoxica. En respuesta
a la ausencia de llegada de nutrientes, concretamente oxi-
geno, las células afectadas producen el factor de respuesta a
hipoxia (hypoxia response factor-1a [HIF-1a]), que regula la
expresion de multiples genes implicados en la angiogénesis.
La principal molécula involucrada en la revascularizacion
que se libera en respuesta a HIF-1a es vascular endote-
lial growth factor (VEGF). Asi, se establece un gradiente de
concentracion de VEGF en el medio extracelular con origen
en la zona de hipoxia que desencadena y regula el proceso
de gemacidn del endotelio, que en condiciones normales se
encuentra quiescente (figs. 1a).

Este proceso de gemacion o sprouting consiste en una
diferenciacion coordinada de las células endoteliales en res-
puesta al VEGF del medio extracelular. En el sprouting, una
célula del endotelio abandona la quiescencia y se diferen-
cia a «célula punta» o tip cell, y las células endoteliales
adyacentes a la célula punta se diferencian a «células tallo»
o stalk cells. La célula punta tiene un fenotipo migratorio,
atraida por el gradiente de VEGF, mientras que las células
tallo son eminentemente proliferativas, por lo que se divi-
den formando las paredes que constituiran el nuevo vaso.
Un tercer tipo celular, las «células de la falange» o pha-
lanx cells, mantienen la union del nuevo capilar con el vaso
originario (fig. 1a). Cuando 2 capilares en crecimiento se
encuentran, formaran un nuevo vaso capilar, que tendra que
ser estabilizado por el reclutamiento de pericitos y, en su
caso, células de musculo liso vascular. Todo este proceso
ha sido ampliamente revisado por Eilken y Adams' y mas
recientemente por Chappell et al.?.

Este proceso no ocurre solamente en situacion de isque-
mia: la correcta formacion y funcion de los vasos sanguineos
permite el desarrollo y crecimiento de los 6rganos asi como
el mantenimiento de la homeostasis en el adulto, o sea, el
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Figura 1 Mecanismos de angiogénesis y arteriogénesis. A) Angiogénesis, o formacion de vasos de novo a partir de un endotelio

preexistente. B) Arteriogénesis, o remodelado de arteriolas preexistentes para formar arterias capaces de controlar la perfusion

sanguinea.

mantenimiento del balance entre los aumentos o disminu-
ciones prolongados del consumo de oxigeno y metabolitos
por los 6rganos y la cantidad de sangre (y por lo tanto de
nutrientes y metabolitos) que llega a esos 6rganos’>. Una
angiogénesis alterada o deficiente contribuye al desarro-
llo de enfermedades tan importantes como la esclerosis,
o a complicaciones en la diabetes como las Ulceras*?, asi
como a defectos en la recuperacion de la revascularizacion
postisquémica. Una angiogénesis excesiva y desregulada es
responsable de alteraciones oftalmoldgicas como la dege-
neracion macular himeda o del crecimiento tumoral y los
procesos de metastasis, puesto que las células tumorales
entran en apoptosis o necrosis si el aporte sanguineo en el
tumor es insuficiente para mantener el metabolismo elevado
de aquellas®.

Arteriogénesis

En los procesos de arteriogénesis, tiene lugar fundamen-
talmente la cobertura de canales de células endoteliales
preexistentes por células murales, bien por pericitos en
microvasos o, en el caso de grandes vasos, por célu-
las de musculo liso vascular (vascular smooth muscle
cells [VSMC]) (fig. 2b). Esto aporta estabilidad al vaso y
permite que se pueda controlar el diametro del mismo
y, consecuentemente, el flujo sanguineo y la perfusion
tisular’.

En este caso, es el platelet derived growth factor (PDGF)
el principal factor quimioatrayente para las células murales.
VEGF y el factor de crecimiento transformante B (trans-
forming growth factor g [TGF-B]) también promueven la
diferenciacion y acumulaciéon de células murales, asi como la
interaccion entre células murales y endoteliales en el nuevo
vaso maduro®.

Vasculogénesis

La vasculogénesis es el proceso que tiene lugar durante las
etapas de desarrollo prenatal, cuando se crean los primeros

vasos sanguineos. Podemos definir la vasculogénesis como
la formacion de novo de vasos por diferenciacion y ensam-
blaje de células precursoras mesodérmicas indiferenciadas.
Estos precursores se unen, se alinean formando cordones
que desarrollan una cavidad interna y dan lugar a capilares
primitivos. Hasta hace unos afos se creia que vasculogé-
nesis y angiogénesis coexistian en la formacién de vasos
en el embrion mientras que la angiogénesis era el Unico
mecanismo de desarrollo vascular presente en el organismo
adulto.

En 1997, se demostro la existencia de células circu-
lantes en la sangre que eran capaces de incorporarse a
la pared de vasos en crecimiento y diferenciarse en célu-
las endoteliales’. Posteriormente se demostrd que, tras la
administracion de células mononucleares CD34* marcadas
a ratones en los que se habia hecho una isquemia en la
pata por ligadura de la arteria femoral, en el endotelio
de los vasos de nueva formacion se reconocen abundan-
tes células que expresan B-galactosidasa y que solo pueden
derivar de la diferenciacion endotelial de las células CD34*
inyectadas. Al tratarse de endotelio diferenciado in situ a
partir de precursores circulantes indiferenciados, era pre-
ciso hablar de vasculogénesis y no de angiogénesis'®. La
vasculogénesis posnatal se ha reconocido posteriormente
como un fendémeno importante en la revascularizacion
postisquémica’’.

Procesos involucrados en la remodelacion
tisular

Por lo tanto, la formacion de un arbol vascular que aporte
sangre a la zona isquémica (revascularizacion, neovascula-
rizacion) es el proceso que permitira la recuperacion de la
funcion del tejido. Este proceso se inicia inmediatamente
después de la isquemia, pero no se completara hasta pasados
varios dias desde que se produjo el dano. Desde que se blo-
quea el flujo sanguineo hasta que nuevamente se recupera
tras la revascularizacién, se suceden varias fases en las que
tienen lugar eventos como cambios metabdlicos, necrosis y
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Figura 2 Mecanismos que se desencadenan en el tejido en respuesta a la isquemia. Eventos que suceden dentro y fuera de las

células en el tejido isquémico.

apoptosis celular y reclutamiento de células inflamatorias
a la zona isquémica que, junto con la formacion del arbol
vascular, llevaran a remodelacion tisular que finalmente se
observa en el 6rgano recuperado (fig. 2).

Primeras consecuencias de la hipoxia y la
hipoperfusion

El principal efecto que sufre el tejido isquémico es la hipo-
xia de sus células que, como hemos visto, es el principal
agente inductor de la formacion de nuevos vasos sanguineos.
Pero en un primer momento, la hipoxia y la hipoperfusion
a las que esta sometido el tejido isquémico llevaran a la
activacion de la expresion de genes involucrados en el meta-
bolismo anaerobio, necesario ante la escasez de oxigeno
para satisfacer las necesidades celulares, como el gen que
codifica para la enzima lactato deshidrogenasa.

Ademas, se ha descrito en multiples 6rganos como el
dafo por isquemia-reperfusion lleva a la muerte de las
células por apoptosis, autofagia o necrosis, procesos indu-
cidos bien por factores de respuesta a hipoxia o por el
estrés oxidativo al que se encuentra sometido el tejido
tras la liberacion de especies reactivas de oxigeno. Todos
estos eventos han sido ampliamente revisados por Silvestre
etal.".

Fase inflamatoria

La inflamacion es una de las principales respuestas tem-
pranas a la isquemia del tejido. Como consecuencia de la
muerte de zonas del tejido afectadas por la hipoxia, se
produce la infiltracion de células inflamatorias que se encar-
garan de la retirada de las células muertas y de los restos de
tejido, asi como de la degradacion de la matriz extracelular
circundante.

Inflamacion y neovascularizacion son procesos interco-
nectados durante la respuesta a isquemia puesto que, a su
vez, las células inflamatorias van a controlar diversos proce-
sos angiogénicos. En primer lugar, existe una relacion intima
entre hipoxia e inflamacién que detallaremos mas adelante.
Pero ademas, las células inflamatorias estan activamente
involucradas en la revascularizacion. Los monocitos liberan
las citocinas proangiogénicas bFGF y VEGF, asi como MMP-9,
metaloproteasa implicada en el remodelado de la matriz que
rodea al nuevo arbol vascular en formacion. Por su parte, los
macrofagos no solo estan implicados en la respuesta inflama-
toria, sino que también intervienen en la angiogénica. Los
macrofagos M1 expresan iNOS, enzima encargada de la sinte-
sis de la citocina proangiogénica NO, y ademas producen las
citocinas proinflamatorias IL-1 e IL-12. Los macrofagos M2
producen citocinas antiinflamatorias como IL-10, y también
VEGF'2,
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Revascularizacion, remodelado y regeneracion del
tejido

Durante la fase mas tardia de recuperacion postisqué-
mica se ponen en marcha los procesos de revascularizacion
propiamente dichos, que permitiran la remodelacion y rege-
neracion tisular.

Una vez han sido retiradas las células necroticas y se
ha degradado la matriz extracelular de la zona afectada,
podra producirse la revascularizacion, que tendra lugar gra-
cias a la puesta en marcha de la angiogénesis, pero también
la arteriogénesis y el crecimiento de arteriolas colaterales
locales. Todo ello se activa gracias a los mecanismos que ya
hemos comentado: la hipoxia y la inflamacion, pero tam-
bién la diferenciacion de células precursoras de endotelio
locales.

Los fibroblastos de la zona son células activamente
implicadas en estos procesos. No solo liberan citocinas
proangiogénicas sino que, ademas, también contribuyen
activamente a la revascularizacion diferenciandose a mio-
fibroblastos, que sintetizaran la nueva matriz extracelular
del tejido, que ocasionalmente y de forma temporal cons-
tituira una cicatriz en sustitucion de las células necroticas
que han sido eliminadas.

Hipoxia y revascularizacion del tejido
postisquémico: el factor de respuesta a
hipoxia 1, clave en la respuesta a la isquemia

El factor de respuesta a hipoxia 1 en la
revascularizacion

HIF-1 es un heterodimero formado por las proteinas HIF-1a
y HIF-1B8. HIF-1B se localiza en el nlcleo de las células,
mientras que HIF-1a es citoplasmatico y, en condiciones
normales, esta siendo continuamente degradado en el pro-
teasoma. En situacion de hipoxia, la ausencia de oxigeno
impide la hidroxilacion de 2 aminoacidos de HIF-1a al
impedir el funcionamiento de la enzima que cataliza esta
hidroxilacion. Asi, HIF-1a no puede ser marcado para su
degradacion en la célula, lo que permitira que se trasloque al
nucleo y alli se una a HIF-1B, completando el dimero activo
que actuara como factor de transcripcion (fig. 3). HIF-1 se
unira a los promotores de genes con «secuencia de respuesta
a hipoxia» (hypoxia response element [HRE]), favoreciendo
o impidiendo su expresion en cada caso y respondiendo asi
a la carencia de oxigeno. El mecanismo detallado de activa-
cion y transporte de HIF-1 al nlcleo ha sido recientemente
revisado por Ahluwalia y Tarnawski'3.

La regulacion de la expresion de los genes implicados en
la respuesta a hipoxia por parte de HIF-1 es esencial en la
coordinacion de los procesos de proliferacion y migracion
de las células endoteliales, clave en la formacion de nue-
VoS vasos sanguineos, ya que HIF estimula reguladores de la
neogénesis vascular (angiogénesis y arteriogénesis).

Entre otros, HIF estimula la expresion de VEGF. El gen que
codifica para VEGF es uno de los genes que tiene promotor
con secuencia HRE. Ya en 1995 Levy et al. describieron como
su expresion aumenta durante la hipoxia e identificaron en

su gen los elementos de respuesta a hipoxia responsables de
este aumento'.

HIF estimula también la expresion de Eng y TGF-B. Engy
TGF-B son 2 moléculas que se han demostrado activamente
implicadas en angiogénesis. Como luego detallaremos, Eng
es un correceptor de membrana para los factores solubles
de la familia de TGF-B. La carencia de Eng o mutaciones en
su gen llevan al desarrollo de alteraciones vasculares. Ade-
mas se ha descrito un aumento de los niveles de Eng y TGF-8
durante las fases activas de la angiogénesis. No solo Eng sino
también su ligando TGF-@ tienen un promotor regulable por
hipoxia gracias a la presencia de secuencias HRE, por lo que
su expresion se ve aumentada en respuesta a la hipoxia. Esto
se ha observado en multiples tipos celulares, entre ellos las
células endoteliales'. Ademas, el propio TGF-B es capaz de
inducir la expresion tanto de HIF-1a como de Eng. Reciente-
mente se ha demostrado que los ratones deficientes en Eng,
Eng*/~, tienen una respuesta angiogénica deficiente en res-
puesta a hipoxia'®, lo que coloca a Eng como una molécula
esencial en la angiogénesis postisquémica.

Existe una relacion directa entre hipoxia e
inflamacion

Por otra parte, HIF-1a también activa el factor de trans-
cripcion (nuclear factor kappa-light-chain-enhancer of
activated B cells [NFkB]), una molécula clave en el control
de multiples procesos inflamatorios, y que a su vez incre-
menta los niveles de expresion de HIF-1a'”'8. También se
han descrito varias citocinas inflamatorias que favorecen la
accion de HIF-1. Por ejemplo, IL-1p aumenta la actividad de
HIF-1'%, mientras que TGF-B previene su degradacion®.

Ademas, la inflamacion por si misma induce o agrava la
hipoxia. Una excesiva inflamacion y fibrosis pueden llevar
al bloqueo del flujo sanguineo a través de la microvascula-
tura, situacion que se ve agravada por el excesivo consumo
de oxigeno por parte de las células inflamatorias y del resto
del tejido inflamado, que se encuentran en un estado meta-
bélico muy activo (fig. 4). Esta relacion entre hipoxia e
inflamacion ha sido recientemente revisada por Scholz y
Taylor?', mientras que la relacién entre hipoxia, HIF y VEGF
y la inflamacion acaba de ser revisada por Ramakrishnan
et al.?,

Inflamacién y revascularizaciéon postisquémica

La interdependencia entre angiogénesis e inflamacion se
conoce desde hace tiempo y ya fue revisada en 1997 por
Jackson et al.?*. Como ya hemos visto, la isquemia conlleva
frecuentemente el desencadenamiento de un proceso infla-
matorio, y este a su vez juega un papel importante en la
activacion de todos los factores implicados en la revascula-
rizacion: las células inflamatorias se encargan de la retirada
del tejido danado para permitir la formacion de los nue-
VOS vasos, proceso que estas mismas células son capaces
de inducir gracias a la liberacion de factores proangiogéni-
cos y quimioatrayentes de precursores endoteliales. El papel
de cada uno de los tipos de células inmunes -células mie-
loides, linfocitos, mastocitos, etc.- asi como las citocinas
que liberan y que participan en la revascularizacion ha sido
detalladamente revisado por Silvestre et al."?.
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Figura3  Mecanismos de activacion de HIF1 en hipoxia. La ausencia de oxigeno impide la activacion de la enzima hidroxilasa que
se encarga de marcar a HIF1-a para su degradacion en el proteosoma, permitiendo asi su actividad como factor de transcripcion
que induce la expresion de los genes de respuesta a hipoxia.

Células madre progenitoras vasculares y hemangioblastos que se localizan en la médula dsea y son

revascularizacion del tejido postisquémico liberadas en respuesta a ciertos estimulos, como los factores
proangiogénicos VEGF, bFGF o eritropoyetina, que atraeran

a estas células a la zona afectada, donde se diferenciaran
a células endoteliales y colaboraran en la neovasculari-
zacion. Balaji et al. han revisado este hecho de manera
muy interesante?, y de forma mas amplia ha sido revisado
por Silvestre et al.’?. Ademas, se sabe que el trafico de

Como hemos comentado, recientemente se han incorpo-
rado las células progenitoras vasculares como otro elemento
que contribuye a la revascularizacion postisquémica. Los
precursores de células endoteliales (endothelial precur-
sor cells [EPC]) son células semidiferenciadas a partir de
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Figura4 Relacion entre inflamacion e hipoxia. La inflamacion que se genera tras la isquemia agravara la hipoxia que esta conlleva
por el efecto obstructor de la circulacion sanguinea y por el aumento de consumo de oxigeno en el tejido por parte de las células
inflamatorias. Ademas, algunas citocinas inflamatorias contribuyen a aumentar los niveles o la actividad de HIF-1a, que a su vez es
capaz de activar al factor de transcripcion proinflamatorio NFkB.
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precursores endoteliales hacia la zona isquémica es defi-
ciente durante el envejecimiento?®, lo que contribuiria a
explicar el retraso en la recuperacion postisquémica con la
edad. Actualmente se esta tratando de crear tejidos artifi-
ciales con los que regenerar la zona danada por la isquemia,
y se contempla a los EPC como una posible herramienta
angiogénica terapéutica para la cicatrizacion de heridas o
la recuperacion postisquémica.

También las células madre locales pueden jugar un papel
importante en la revascularizacion en algunos drganos. ELl
musculo esquelético humano contiene tanto células madre
multipotentes como células progenitoras, lo que facilita su
capacidad de regeneracion. Varios estudios en fase 1y 1
han demostrado que el trasplante de células progenitoras
derivadas de la médula 6sea mejoran la angiogénesis de los
miembros isquémicos y que las células satélite presentes en
el masculo son la fuente de células madres residentes para
este proceso?®. Asimismo, las células madre y progenitores
endoteliales se han demostrado como una terapia eficaz en
pacientes con isquemia cronica de los miembros inferiores?’ .

Papel de endoglina en la angiogénesis

Eng, o CD105, es una glucoproteina de membrana que forma
parte del complejo receptor de TGF-B. TGF-3 es el repre-
sentante de la superfamilia de TGF-B, que agrupa mas de
40 factores solubles de crecimiento y diferenciacion. La
expresion de Eng es notable en el endotelio, tanto, que
es ampliamente utilizada como marcador endotelial?®. Son
numerosas las evidencias que demuestran que Eng juega un
papel muy importante en la funciéon y homeostasis del endo-
telio, que posteriormente detallaremos. Se sabe que Eng es
esencial en la regulacion de los procesos angiogénicos, aun-
que aln se desconocen los mecanismos celulares que modula
en cada estadio de la angiogénesis?’. Ademas, Eng tam-
bién se expresa en VSMC y en pericitos, células activamente
implicadas en la angiogénesis®.

Mutaciones en el gen de Eng causan la enfermedad cono-
cida como telangiectasia hemorragica hereditaria de tipo
1 o sindrome de Rendu-Osler-Weber, que cursa con malfor-
maciones arteriovenosas y otras alteraciones vasculares®'.
Ademas, los ratones a los que se les ha eliminado el gen
de Eng (Eng~'~) mueren durante la gestacion debido a alte-
raciones vasculares incompatibles con la vida®?33. Estudios
llevados a cabo con ratones Eng*/~ demuestran que estos
ratones presentan una reperfusion deficiente tras la induc-
cién de isquemia femoral**, asi como una menor densidad
de capilares tumorales y un menor crecimiento tumoral tras
la generacion de un tumor experimental®> y, como hemos
sefalado anteriormente, una respuesta angiogénica defi-
ciente en respuesta a hipoxia'®.

Ademas, se ha demostrado que la expresion de Eng
se encuentra aumentada durante los procesos de neovas-
cularizacion. Por ejemplo, se encuentran niveles de Eng
aumentados en tejidos en remodelacion y regeneracion, asi
como en tumores en crecimiento®®*”. Tanto es asi que anti-
cuerpos especificos frente a Eng se utilizan para el marcaje
y deteccion de tumores®® y se ha correlacionado un marcaje
de Eng mas intenso con una mayor densidad de microvasos
tumorales y, a su vez, con una peor prognosis®**’, Bernabeu
etal.”" y Nassiri et al.® han revisado ampliamente la relacion

de Eng con el diagndstico y tratamiento del cancer. Ademas,
se han encontrado niveles de Eng elevados después de sufrir
un infarto de miocardio. De que se produzca este aumento
depende que la zona infartada se recupere correctamente
a través de una angiogénesis adecuada®.

Estudios en células endoteliales han corroborado que
las células con niveles mas bajos de Eng se encuentran
en un estado quiescente, mientras que las células que
presentan niveles mas elevados de Eng son activamente
proliferativas®®. Ademas, células endoteliales sometidas a
un estrés por flujo, que mimetizaria las condiciones fisio-
logicas que se dan ante alteraciones vasculares o durante
la isquemia, elevan la expresion de Eng*’. Es mas, TGF-B1
tiene un efecto pro-proliferativo en células endoteliales si
estas tienen niveles elevados de Eng, mientras que su efecto
es antiproliferativo si carecen de ella*. Asimismo, mien-
tras que en presencia de Eng la hipoxia y TGF-B inducen
proliferacion endotelial, cuando las células no tienen Eng
producen apoptosis®. Por todo ello, no cabe duda del papel
esencial de Eng durante los procesos de formacion de vasos
sanguineos. Queda por descubrir qué hace exactamente en
las células endoteliales para descifrar por completo su papel
en las diferentes fases de la angiogénesis. Por ejemplo, se
acaba de publicar que, mientras que la presencia de Eng es
indispensable para la angiogénesis dependiente de VEGF, es
innecesaria para el proceso de vasculogénesis®.

Papel de endoglina en la remodelacién vascular

La remodelacion vascular es un importante evento que se
asocia con la edad y con numerosas enfermedades, como
la hipertension arterial pulmonar o la enfermedad intersti-
cial pulmonar. Durante la remodelacion vascular tienen lugar
eventos como la infiltracion de células inflamatorias, una
elevada proliferacion celular que lleva a una hiperplasia de
la intima y la media arteriales, asi como una desregulacion
del balance de produccion/deposicion de matriz extracelu-
lar frente a su degradacion, incluso una calcificacion de la
matriz extracelular. Todo ello lleva a una modificacion de la
estructura de los vasos, un engrosamiento de su pared o a
cambios en el calibre de la luz de los vasos*“8,

El papel de Eng en la remodelacion vascular es complejo:
se supone que la expresion de altos niveles de Eng en las
células endoteliales vasculares es necesario para una angio-
génesis activa, mientras que la expresion de niveles bajos de
Eng conduce a una remodelacion vascular arteriogénica®. Es
interesante el hecho de que en animales KO condicionales
de Eng la remodelacion vascular esté alterada, y se dé un
bajo reclutamiento de células de musculo liso vascular y una
baja proliferacion endotelial®.

Mecanismos celulares de accion de endoglina

TGF-B ejerce su funcion en la célula al unirse a su complejo
de receptores, del que forma parte Eng. Asi, TGF-B se uniria
a su receptor tipo 11, tras lo que reclutaria un receptor de tipo
I, que puede ser ALK1, exclusivamente endotelial, o ALK5.
Eng es un receptor de tipo m que favorece la formacion de
complejos con ALK1.

Esta aceptado que Eng ejerce un papel modulador de la
accion de TGF-B durante la iniciacion de la angiogénesis. Asi,
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Mecanismo de accion de endoglina. TGF-$ se une a su complejo de receptores en la célula endotelial. De la participacion

de endoglina depende la sefal que se desencadenara: induccion de las fases activas de la angiogénesis (proliferacion y migracion

celular) o de las de resolucion (formacion de MEC, etc.).

bajas concentraciones de TGF-§ tendrian un efecto proan-
giogénico al sefializar via ALK1, sefal favorecida por Eng®°.
Altas concentraciones de TGF-p inhiben la invasion endote-
lial inducida por VEGF durante la angiogénesis, de manera
mediada por ALK5. Asi, dependiendo de si TGF-$ se une a
ALK1 o a ALKS5, activara unas cascadas de sefalizacion celu-
lares u otras. Se cree que la sefalizacion via ALK1 favorece
la proliferacion y migracion endoteliales, mientras que la
sefalizacion via ALK5 inhibe la actividad endotelial y favo-
rece la produccion y deposicion de matriz extracelular. Asi,
Eng actuaria como un modulador clave en la respuestas
angiogénicas mediadas por TGF-B (fig. 5). El papel de Eng
y la sefalizacién de TGF-B en angiogénesis ha sido revisado
por Ten Dijke et al.”".

Pero la capacidad de Eng para regular la angiogénesis
no solo se debe a la regulacion de la sefalizacion intra-
celular. Nuestro grupo ha demostrado que Eng regula la
inflamacion postisquémica al regular la infiltracion de leuco-
citos desde la sangre®?. Asimismo, en otro estudio reciente
en el que también participé nuestro grupo, se ha demos-
trado que la regulacion de la infiltracion de leucocitos
a los tejidos desde la sangre esta basada en la interac-
cion del dominio extracelular de Eng con integrinas de los
leucocitos™.

Conclusiones y perspectivas

Son numerosos los eventos que tienen lugar en el tejido pos-
tisquémico, asi como los tipos celulares implicados en la
respuesta a la isquemia, y alin mas las citocinas que regulan
todos estos procesos. Los eventos postisquémicos clave son,
en primer lugar, la hipoxia y la hipoperfusion, como conse-
cuencias directas del bloqueo del flujo a través del tejido;
en segundo lugar, la infiltracion de células inflamatorias, que
sera clave para la remodelacion tisular y se encuentra estre-
chamente ligada a la hipoxia y la angiogénesis, y por ultimo,
los procesos de formacion del nuevo arbol vascular y de rege-
neracion del tejido afectado. Por todo ello, la regulacion de
cada proceso a lo largo de estos estadios debe ser muy fina
y precisa, para permitir en ultima instancia la recuperacion
de la funcion del 6rgano en cuestion.

Como hemos puesto de manifiesto, no hay duda de que
Eng juega un papel clave en los procesos de formacion de
vasos sanguineos. Tanto su presencia o ausencia, como sus
niveles determinaran si se estimula o se inhibe la angiogé-
nesis, con todo lo que ello conlleva en cada momento de la
regeneracion de la vasculatura tisular. Es mas, nuevas evi-
dencias demuestran que Eng esta también involucrada en
los procesos inflamatorios, por lo que estariamos hablando
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de una molécula esencial a lo largo de todo el proceso pos-
tisquémico y no solo en su fase de resolucion. Por ello, el
estudio de los mecanismos exactos que Eng regula en las
células, con qué moléculas interactla y qué cascadas de
sefnalizacion desencadena en cada fase de la recuperacion
postisquémica y la revascularizacion seran clave en el des-
arrollo de terapias con Eng como diana terapéutica, que nos
ayudaran a controlar su accion en cada momento y a favore-
cer una rapida y eficaz recuperacion de la perfusion tisular
las la isquemia.
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ran que los procedimientos seguidos se conformaron a las
normas éticas del comité de experimentacion humana res-
ponsable y de acuerdo con la Asociacion Médica Mundial y
la Declaracion de Helsinki.

Confidencialidad de los datos. Los autores declaran que en
este articulo no aparecen datos de pacientes.

Derecho a la privacidad y consentimiento informado. Los
autores declaran que en este articulo no aparecen datos de
pacientes.

Financiacion

Los estudios sobre Eng de nuestro laboratorio han sido
financiados con proyectos del Ministerio de Economia y
Competitividad (SAF2007-61827 y SAF2010-15881), Junta de
Castilla y Leon (Grupo de Excelencia GR100), Red de Inves-
tigacion Cooperativa en Enfermedades Renales (Red-inRen,
RD06/0016/0013 y RD12/0021/0032) e Instituto Reina Sofia
de Investigacion Nefroldgica (IRSIN) de la Fundacion Renal
ifigo Alvarez de Toledo. REDINREN es una iniciativa del Ins-
tituto de Salud Carlos Il (ISCIII) apoyada por fondos FEDER.
Elena NURez-Gomez esta financiada por un contrato predoc-
toral del Ministerio de Economia y Competitividad.

Conflicto de intereses

Los autores declaran no tener ningn conflicto de intereses.

Bibliografia

1. Eilken HM, Adams RH. Dynamics of endothelial cell behavior in
sprouting angiogenesis. Curr Opin Cell Biol. 2010;22:617-25.

2. Chappell JC, Wiley DM, Bautch VL. Regulation of blood vessel
sprouting. Semin Cell Dev Biol. 2011;22:1005-11.

3. Geudens |, Gerhardt H. Coordinating cell behaviour during blood
vessel formation. Development. 2011;138:4569-83.

4. Asai J, Takenaka H, li M, Asahi M, Kishimoto S, Katoh N, et al.
Topical application of ex vivo expanded endothelial progenitor
cells promotes vascularisation and wound healing in diabetic
mice. Int Wound J. 2012.

5. Manetti M, Guiducci S, Ibba-Manneschi L, Matucci-Cerinic M.
Mechanisms in the loss of capillaries in systemic sclerosis: Angio-
genesis versus vasculogenesis. J Cell Mol Med. 2010;14:1241-54.

6. Nassiri F, Cusimano MD, Scheithauer BW, Rotondo F, Fazio A,
Yousef GM, et al. Endoglin (CD105): A review of its role in

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

angiogenesis and tumor diagnosis, progression and therapy.
Anticancer Res. 2011;31:2283-90.

. Carmeliet P, Jain RK. Molecular mechanisms and clinical appli-

cations of angiogenesis. Nature. 2011;473:298-307.

. Carmeliet P. Mechanisms of angiogenesis and arteriogenesis. Nat

Med. 2000;6:389-95.

. Asahara T, Murohara T, Sullivan A, Silver M, van der Zee R, Li

T, et al. Isolation of putative progenitor endothelial cells for
angiogenesis. Science. 1997;275:964-7.

Schlaeger TM, Bartunkova S, Lawitts JA, Teichmann G, Risau
W, Deutsch U, et al. Uniform vascular-endothelial-cell-specific
gene expression in both embryonic and adult transgenic mice.
Proc Natl Acad Sci U S A. 1997;94:3058-63.

Tepper OM, Capla JM, Galiano RD, Ceradini DJ, Callaghan MJ,
Kleinman ME, et al. Adult vasculogenesis occurs through in situ
recruitment, proliferation, and tubulization of circulating bone
marrow-derived cells. Blood. 2005;105:1068-77.

Silvestre JS, Smadja DM, Levy Bl. Postischemic revasculari-
zation: From cellular and molecular mechanisms to clinical
applications. Physiol Rev. 2013;93:1743-802.

Ahluwalia A, Tarnawski AS. Critical role of hypoxia sensor-HIF-
1alpha in VEGF gene activation. Implications for angiogenesis
and tissue injury healing. Curr Med Chem. 2012;19:90-7.

Levy AP, Levy NS, Wegner S, Goldberg MA. Transcriptional regu-
lation of the rat vascular endothelial growth factor gene by
hypoxia. J Biol Chem. 1995;270:13333-40.

Sanchez-Elsner T, Botella LM, Velasco B, Langa C, Bernabeu
C. Endoglin expression is regulated by transcriptional coopera-
tion between the hypoxia and transforming growth factor-beta
pathways. J Biol Chem. 2002;277:43799-808.

Park S, Dimaio TA, Liu W, Wang S, Sorenson CM, Sheibani N.
Endoglin regulates the activation and quiescence of endothe-
lium by participating in canonical and non-canonical TGF-beta
signaling pathways. J Cell Sci. 2013;126:1392-405.

Taylor CT. Interdependent roles for hypoxia inducible factor
and nuclear factor-kappaB in hypoxic inflammation. J Physiol.
2008;586:4055-9.

Van Uden P, Kenneth NS, Rocha S. Regulation of hypoxia-
inducible factor-1alpha by NF-kappaB. Biochem J.
2008;412:477-84.

Hellwig-Burgel T, Rutkowski K, Metzen E, Fandrey J, Jelk-
mann W. Interleukin-1beta and tumor necrosis factor-alpha
stimulate DNA binding of hypoxia-inducible factor-1. Blood.
1999;94:1561-7.

Mcmahon S, Charbonneau M, Grandmont S, Richard DE,
Dubois CM. Transforming growth factor betal induces hypoxia-
inducible factor-1 stabilization through selective inhibition of
PHD2 expression. J Biol Chem. 2006;281:24171-81.

Scholz CC, Taylor CT. Targeting the HIF pathway in inflammation
and immunity. Curr Opin Pharmacol. 2013;13:646-53.
Ramakrishnan S, Anand V, Roy S. Vascular endothelial growth
factor signaling in hypoxia and inflammation. J Neuroimmune
Pharmacol. 2014;9:142-60.

Jackson JR, Seed MP, Kircher CH, Willoughby DA, Winkler JD.
The codependence of angiogenesis and chronic inflammation.
FASEB J. 1997;11:457-65.

Balaji S, King A, Crombleholme TM, Keswani SG. The role of
endothelial progenitor cells in postnatal vasculogenesis: Impli-
cations for therapeutic neovascularization and wound healing.
Adv Wound Care (New Rochelle). 2013;2:283-95.

Chang EI, Loh SA, Ceradini DJ, Chang El, Lin SE, Bastidas N,
et al. Age decreases endothelial progenitor cell recruitment
through decreases in hypoxia-inducible factor 1alpha stabili-
zation during ischemia. Circulation. 2007;116:2818-29.

Hart CA, Tsui J, Khanna A, Abraham DJ, Baker DM. Stem cells
of the lower limb: Their role and potential in management
of critical limb ischemia. Exp Biol Med (Maywood). 2013;238:
1118-26.


http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0005
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0010
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0015
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0015
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0015
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0015
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0015
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0015
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0015
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0015
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0015
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0015
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0015
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0015
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0015
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0015
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0015
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0015
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0015
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0020
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0025
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0030
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0035
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0035
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0035
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0035
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0035
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0035
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0035
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0035
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0035
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0035
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0035
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0035
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0035
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0035
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0035
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0035
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0035
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0035
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0035
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0040
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0040
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0040
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0040
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0040
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0040
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0040
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0040
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0040
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0040
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0040
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0040
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0040
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0040
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0040
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0045
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0050
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0055
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0060
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0065
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0070
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0075
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0080
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0085
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0090
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0095
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0100
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0105
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0110
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0115
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0120
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0125
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0130

Endoglina y revascularizacion tras isquemia

215

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Raval Z, Losordo DW. Cell therapy of peripheral arterial
disease: From experimental findings to clinical trials. Circ Res.
2013;112:1288-302.

Graulich W, Nettelbeck DM, Fischer D, Kissel T, Muller R.
Cell type specificity of the human endoglin promoter. Gene.
1999;227:55-62.

Lopez-Novoa JM, Bernabeu C. The physiological role of endoglin
in the cardiovascular system. Am J Physiol Heart Circ Physiol.
2010;299:H959-74.

Rivera LB, Brekken RA. SPARC promotes pericyte recruitment
via inhibition of endoglin-dependent TGF-beta1 activity. J Cell
Biol. 2011;193:1305-19.

Sabba C, Gallitelli M, Pasculli G, Suppressa P, Resta F, Tafaro GE.
HHT: A rare disease with a broad spectrum of clinical aspects.
Curr Pharm Des. 2006;12:1217-20.

Arthur HM, Ure J, Smith AJ, Renforth G, Wilson DI, Torsney
E, et al. Endoglin, an ancillary TGFbeta receptor, is required
for extraembryonic angiogenesis and plays a key role in heart
development. Dev Biol. 2000;217:42-53.

Li DY, Sorensen LK, Brooke BS, Urness LD, Davis EC, Taylor DG,
et al. Defective angiogenesis in mice lacking endoglin. Science.
1999;284:1534-7.

Jerkic M, Rodriguez-Barbero A, Prieto M, Toporsian M, Pericacho
M, Rivas-Elena JV, et al. Reduced angiogenic responses in adult
endoglin heterozygous mice. Cardiovasc Res. 2006;69:845-54.
Duwel A, Eleno N, Jerkic M, Arevalo M, Bolanos JP, Bernabeu
C, et al. Reduced tumor growth and angiogenesis in endoglin-
haploinsufficient mice. Tumour Biol. 2007;28:1-8.

Burrows FJ, Derbyshire EJ, Tazzari PL, Amlot P, Gazdar AF, King
SW, et al. Up-regulation of endoglin on vascular endothelial cells
in human solid tumors: Implications for diagnosis and therapy.
Clin Cancer Res. 1995;1:1623-34.

Chakhachiro ZI, Zuo Z, Aladily TN, Kantarjian HM, Cortes JE,
Alayed K, et al. CD105 (endoglin) is highly overexpressed in a
subset of cases of acute myeloid leukemias. Am J Clin Pathol.
2013;140:370-8.

Hong H, Yang K, Zhang Y, Engle JW, Feng L, Yang Y, et al.
In vivo targeting and imaging of tumor vasculature with
radiolabeled, antibody-conjugated nanographene. ACS Nano.
2012;6:2361-70.

Perez-Gomez E, del Castillo G, Santibanez JF, Lopez-Novoa JM,
Bernabeu C, Quintanilla M. The role of the TGF-beta coreceptor
endoglin in cancer. ScientificWorldJournal. 2010;10:2367-84.
Lin H, Huang CC, Ou YC, Huang EY, Changchien CC, Tseng CW,
et al. High immunohistochemical expression of TGF-beta1 pre-
dicts a poor prognosis in cervical cancer patients who harbor

1.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

enriched endoglin microvessel density. Int J Gynecol Pathol.
2012;31:482-9.

Bernabeu C, Lopez-Novoa JM, Quintanilla M. The emerging role
of TGF-beta superfamily coreceptors in cancer. Biochim Biophys
Acta. 2009;1792:954-73.

Van Laake LW, van Den Driesche S, Post S, Feijen A, Jansen
MA, Driessens MH, et al. Endoglin has a crucial role in blood
cell-mediated vascular repair. Circulation. 2006;114:2288-97.

Seghers L, de Vries MR, Pardali E, Hoefer IE, Hierck BP, Ten Dijke
P, et al. Shear induced collateral artery growth modulated by
endoglin but not by ALK1. J Cell Mol Med. 2012;16:2440-50.

. Lebrin F, Deckers M, Bertolino P, Ten Dijke P. TGF-beta receptor

function in the endothelium. Cardiovasc Res. 2005;65:599-608.
Li C, Issa R, Kumar P, Hampson IN, Lopez-Novoa JM, Bernabeu
C, et al. CD105 prevents apoptosis in hypoxic endothelial cells.
J Cell Sci. 2003;116:2677-85.

Liu Z, Lebrin F, Maring JA, van den Driesche S, van der Brink S,
van Dinther M, et al. Endoglin is dispensable for vasculogene-
sis, but required for vascular endothelial growth factor-induced
angiogenesis. PLoS One. 2014;9:e86273.

Qiao L, Xie L, Shi K, Zhou T, Hua Y, Liu H. Notch signaling change
in pulmonary vascular remodeling in rats with pulmonary hyper-
tension and its implication for therapeutic intervention. PLoS
One. 2012;7:e51514.

Van Varik BJ, Rennenberg RJ, Reutelingsperger CP, Kroon AA, de
Leeuw PW, Schurgers LJ. Mechanisms of arterial remodeling:
Lessons from genetic diseases. Front Genet. 2012;3:290.
Boroujerdi A, Welser-Alves JV, Tigges U, Milner R. Chronic
cerebral hypoxia promotes arteriogenic remodeling events that
can be identified by reduced endoglin (CD105) expression
and a switch in betal integrins. J Cereb Blood Flow Metab.
2012;32:1820-30.

Lebrin F, Goumans MJ, Jonker L, Carvalho RL, Valdimarsdot-
tir G, Thorikay M, et al. Endoglin promotes endothelial cell
proliferation and TGF-beta/ALK1 signal transduction. EMBO J.
2004;23:4018-28.

Ten Dijke P, Goumans MJ, Pardali E. Endoglin in angiogenesis
and vascular diseases. Angiogenesis. 2008;11:79-89.

Docherty NG, Lopez-Novoa JM, Arevalo M, Duwel A, Rodriguez-
Pena A, Perez-Barriocanal F, et al. Endoglin regulates
renal ischaemia-reperfusion injury. Nephrol Dial Transplant.
2006;21:2106-19.

Rossi E, Sanz-Rodriguez F, Eleno N, Duwell A, Blanco FJ,
Langa C, et al. Endothelial endoglin is involved in inflamma-
tion: Role in leukocyte adhesion and transmigration. Blood.
2013;121:403-15.


http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0135
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0140
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0145
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0150
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0155
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0160
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0165
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0170
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0175
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0180
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0185
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0190
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0195
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0200
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0205
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0210
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0215
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0220
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0225
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0230
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0235
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0240
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0245
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0250
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0255
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0260
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265
http://refhub.elsevier.com/S0003-3170(14)00264-8/sbref0265

	Papel de endoglina en los eventos fisiológicos involucrados en la revascularización postisquémica
	Introducción
	Procesos involucrados en la revascularización tras la isquemia
	Angiogénesis
	Arteriogénesis
	Vasculogénesis

	Procesos involucrados en la remodelación tisular
	Primeras consecuencias de la hipoxia y la hipoperfusión
	Fase inflamatoria
	Revascularización, remodelado y regeneración del tejido

	Hipoxia y revascularización del tejido postisquémico: el factor de respuesta a hipoxia 1, clave en la respuesta a la isquemia
	El factor de respuesta a hipoxia 1 en la revascularización
	Existe una relación directa entre hipoxia e inflamación

	Inflamación y revascularización postisquémica
	Células madre progenitoras vasculares y revascularización del tejido postisquémico
	Papel de endoglina en la angiogénesis
	Papel de endoglina en la remodelación vascular
	Mecanismos celulares de acción de endoglina

	Conclusiones y perspectivas
	Responsabilidades éticas
	Protección de personas y animales
	Confidencialidad de los datos
	Derecho a la privacidad y consentimiento informado

	Financiación
	Conflicto de intereses
	Bibliografía


