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El “tato o myo-inositol-1,2,3,4,5,6-hexakis  dihidrogenofostato  (InsP6) es un compuesto fos-
forado de origen natural que esta presente en numerosos alimentos, principalmente en
legumbres, cereales integrales y frutos secos. Los pacientes con enfermedad renal cronica
(ERC)experimentan una mortalidad por enfermedad cardiovascular hasta 30veces mayor
que la poblacién en general. Las calci“‘caciones vasculares (CV) contribuyen directamente
en la morbimortalidad general, y de forma especial en la ERC.Esta elevada mortalidad se
debe, en parte, a la elevacién en los niveles de fésforo en sangre. Por ello, el control de
fésforo en la dieta es fundamental. El fésforo dietético puede clasi“‘carse en funcién de su
estructura en fésforo organico (origen vegetal y animal) e inorganico (conservantes y adi-
tivos). El fosforo de origen vegetal (legumbres vy frutos secos), principalmente asociado a
InsP6, es menos absorbible por el tracto gastrointestinal humano siendo la biodisponibi-
lidad del fésforo procedente de estos alimentos muy baja. Datos recientes indican que la
restriccion impuesta de alimentos que contienen fosfatos vegetales puede comprometer el
aporte adecuado de nutrientes que tienen un efecto bene“cioso en la prevencion de episo-
dios cardiovasculares, como pueda ser la “bra o al propio InsP6 presente en frutos secosy
legumbres. Estudios experimentales en animales y observacionales en humanos sugieren
que el InsP6 puede prevenir la litiasis, las CV y proteger de la osteoporosis. En conclusion,
creemos necesario realizar estudios prospectivos para elucidar los posibles bene“cios vy ries-
gos de una dieta rica en “tato (InP6) en la ERCo de su uso como farmaco intravenoso en
pacientes en hemodidlisis.
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Phytate, or myo-inositol
occurring phosphorus compound that is present in many foods, mainly legumes, whole

1,2,3,4,5,6-hexakis dihydrogen phosphate (InsP6), is a naturally

grains and nuts. Patients with chronic kidney disease (CKD) have cardiovascular disease
mortality up to 30times higher than the general population. Vascular calci“cations (VCs)
directly contribute to overall morbidity and mortality, especially in CKD. In part, this high
mortality is due to elevated levels of phosphorus in the blood. Therefore, control of dietary
phosphorus is essential. Dietary phosphorus can be classi“ed according to its structure in

organic phosphorus (plant and animal) and inorganic (preservatives and additives). Plant-
phosphorus (legumes and nuts), mainly associated with InsP6, is less absorbable by the

human gastrointestinal

tract as the bioavailability of phosphorous from plant-derived foods

is very low. Recent data indicate that restriction of foods containing plant phosphates may
compromise the adequate supply of nutrients that have abene“cial effect in preventing car-
diovascular events, such as InsP6 or “bre found in legumes and nuts. Experimental studies

in animals and observational studies in humans suggest that InsP6 can prevent lithiasis and

VCs and protect from osteoporosis. In conclusion, we need prospective studies to elucidate

the potential bene“ts and risks of phytate (InsP6) through the diet and as an intravenous
drug in patients on haemodialysis.

© 2016 Sociedad Espanola de Nefrolog 8a.Published by Elsevier Espana, S.L.U. This is an
open access article under the CCBY-NC-ND license (http://creativecommons.org/licenses/

by-nc-nd/4.0/ ).

Introduccién

El “tato o myo-inositol-1,2,3,4,5,6-hexakis  dihidrogenofostato

(InsP6) es la base del acido fitico (‘g. 1). Es un componente
natural ampliamente distribuido en el reino vegetal. Sirve
como almacén de fosfato y minerales y contiene el 75% del
total del fosfato de las semillas. La fuente principal de InsP6
estd en los cereales integrales, legumbres, semillas y frutos
secos. Estos elementos son muy importantes para la alimen-
tacion humana vy constituyen del 40 al 60% de las calorias
ingeridas en paises desarrollados y en vias de desarrollo, res-
pectivamente. En los cereales esta localizado principalmente

en las capas aleuronicas y en las legumbres en los cuerpos
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Figura 1 ...Estructura del acido fitico (InsP6).

proteicos del endoesperma o el cotiledon. Durante la germi-
nacion, el InsP6 es hidrolizado permitiendo que el fosfato,
el magnesio y el calcio estén disponibles para el desarro-
llo de la planta. Es, por tanto, la fuente principal del fosfato
de origen vegetal. El InsP6 esta presente predominantemente
en alimentos no procesados, ya que puede ser degradado
durante el procesado y aparecer cantidades variables de inosi-
toles de fosfatos con menor cantidad de fosfatos (myo-inositol
pentafosfato ...)'. Algunos de ellos, como el inositol trifosfato
(DL-Ins 145 P3), son conocidos mensajeros intracelulares, o
cual nos indica la gran importancia que pueden tener estos
compuestos en la biologia humana. La cantidad de InsP6 que
se consume es muy variable y depende mucho del tipo de
dieta. En la dieta occidental puede variar de 0,3 a 2,69 al
dia, y a nivel mundial, de 0,180 a 4,569g al dia’. En paises
en vias de desarrollo y en dietas exclusivamente vegetaria-
nas el consumo puede ser muy importante; en cambio, en
dietas con predominio de «comida basura» o con exceso de
carne, propias de la dieta occidental, muy bajo . La dieta medi-
terranea probablemente contiene una cantidad intermedia
de InsP6 en la dieta (1g al dia)®. Durante la manipulacién
doméstica de los alimentos (cocinado alrededor de 100 C)
el InsP6 es bastante estable. Sin embargo, la manipulacion
industrial, en la que se usan condiciones mas extremas o0
se incorporan “tasas, su degradacion puede llegar a ser muy
importante 1.

Fosfato de la dieta

En los pacientes con enfermedad renal crénica (ERC) la
hiperfosfatemia puede favorecer la enfermedad 6Gseo-mineral
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secundaria (osteodistro“a renal), promover la calci“cacion
vascular (CV), los episodios cardiovasculares y la mortalidad 4.
Por ello, el control del fésforo en la dieta es fundamental.
La proteina dietética in"uye de forma considerable en el
consumo de fosforo, dado que normalmente estan asociados;
no obstante, la relacién fosfato/proteina es variable °. El fés-
foro dietético puede clasi“‘carse en funcion de su estructura
en fésforo organico (origen vegetal y animal) e inorganico
(conservantes y aditivos). Por lo general, del 40 al 60% del
fosforo de origen animal se absorbe °, mientras que el fosforo
de origen vegetal (legumbres y frutos secos), principalmente
asociado a los InsP6, es menos absorbible por el tracto
gastrointestinal  humano °. Al llegar los alimentos al tubo
digestivo, para que sea posible la absorcién de los fosfatos que
contiene el InsP6 es necesario que se produzcan mecanismos
de hidrélisis que liberen el fosfato. Los humanos carecemos
de “tasas endogenas, por lo que la presencia de “tasas en
nuestro tubo digestivo dependerda de la ingesta de alimentos
vegetales que contengan “tasas activas. La presencia de
dichas “tasas depende del origen de los alimentos (naturales
0 procesados), ya que durante la preparacién y coccion de
los alimentos se inactivan, o de que se hayan introducido
en la alimentacion durante el proceso industrial (por ejem-
plo, en la fabricacion de pan) precisamente para potenciar
la hidrélisis del InsP6. Esta hidrolisis puede oscilar entre el
37y el 66%, dependiendo principalmente  de su presencia *. Por
ello, en las dietas occidentales la escasa presencia de “tasas
hace que apenas se degrade el InsP6 en el estbmago o en el
intestino delgado, no se libere el fosfato y, por tanto, la absor-
cién de fosfato de origen vegetal sea baja. Por el contrario, se
absorbe hasta el 100% del fésforo inorganico de los alimentos
procesados (como el queso y algunos refrescos como los de
cola)®€. Por lo tanto, durante el asesoramiento dietético de los
pacientes con ERCno solo se debe tener en cuenta el conte-
nido absoluto de fésforo en la dieta, sino también la estructura
guimica estructura (fosfato inorganico frente organico), el
tipo (animal frente a vegetal) y la relacion entre proteina y
fosforo 9. En un estudio se compar6 la fosfatemia al inicio
y a los 3meses de recibir consejo dietético para evitar los
alimentos con aditivos de fosforo inorganico frente alos que
continuaron recibiendo la atenciéon habitual. A los 3meses, la
disminucién de los niveles de fésforo en suero era mayor en el
grupo de intervencién que en el grupo control 1°. Otro estudio
reciente compara 9 pacientes con ERCque recibian una dieta
con proteina de origen vegetal o bien una dieta con proteina de
origen animal; se observé que tras una semana la dieta vege-
tariana redujo mas los niveles de fésforo y disminuyeron los
niveles de FGF23'. Ante los datos citados anteriormente, no
parece razonable restringir en pacientes con ERCel consumo
de alimentos que contienen fosfato de origen vegetal (InsP6),
como los frutos secos, legumbres y cereales integrales 214,
Este tipo de alimentos, a su vez, son ricos en “bra. De hecho,
la dieta rica en “bra puede tener propiedades bene“ciosas
gue durante mucho tiempo se puede haber privado a los
pacientes con ERC,como se demuestra en varios estudios de
cohortes 15?1 o en el estudio PREDIMED??, que sugieren que
un consumo moderado de frutos secos y alimentos ricos en
“bra en pacientes con ERCo alto riesgo vascular podria tener
un efecto protector relevante en la prevencién de episodios
cardiovasculares 2°.

Potenciales efectos deletéreos del InsP6

El InsP6, por sus caracteristicas quimicas, tiene tendencia a
reaccionar con cationes polivalentes como el calcio, el mag-
nesio, el cinc y el hierro, entre otros, y esto podria interferir

en la absorcion de dichos minerales. De hecho, clasicamente

el InsP6 habia sido considerado un antinutriente  por ese
motivo 2425, Sin embargo, el papel bene‘cioso o deletéreo del
InsP6 dependera del contexto en el que nos movamos. La
inhibicién  de la absorcién de estos metales se vera contra-
balanceada por la presencia de otros nutrientes como &cidos
organicos, acido ascoérbico, productos de fermentacién de los
alimentos, etc., compitiendo con el &cido fitico para la unién
a dichos minerales y elementos traza. Por ello, en el con-
texto de una dieta equilibrada en paises desarrollados el efecto
inhibitorio  de dicha absorcién es escaso y no hay evidencia
de que en poblaciones bien nutridas el InsP6 tenga ningln

efecto perjudicial 250, Distinta esla situacién en paises en vias
de desarrollo, con dietas principalmente vegetarianas muy
pobres en carne, lacteos y otros nutrientes, donde si es posible
gue la presencia tan elevada de InsP6 en la dieta contribuya a
la malabsorcion de calcio, magnesio, hierro y cinc. Por ello, en
dichos paises se fomenta el desarrollo de alimentos con menor
contenido en InsP6, principalmente mediante la adicién de
“tasas de origen bacteriano 3132

Efectos bene“ciosos del InsP6

Aparte de la importancia que puede tener en el balance de
fosfato el origen del mismo, con un per‘l mas favorable para
alimentos de origen vegetal, el InsP6 per se, en el contexto de
una dieta equilibrada, puede tener efectos muy bene“ciosos

para la salud, principalmente por su capacidad de inhibicion

de las calci“caciones patologicas (litiasis, CV...), su efecto
antioxidante y su potencial capacidad de prevencion de cier-
tos canceres. En condiciones de pH “siolégico (alrededor de
6-7), el InsP6 estd intensamente cargado negativamente, vy
dado que no se han descubierto transportadores transcelu-

lares de InsP6, el hecho de que el InsP6 atraviese la bicapa
lipidica de las membranas celulares esimprobable 'y, por tanto,
su absorcién intestinal quedaria restringida a un mecanismo

pasivo por via paracelular. Estudios relativamente recientes en
humanos y ratas han podido constatar que el InsP6 intacto se
absorbe en una peque na proporcion (<2%),y que su presencia
en sangre y orina es totalmente dependiente de su aportacion

exdgena, a dia de hoy, solamente a través de la dieta 13334, El
seguimiento de una dieta mediterranea tradicional supone un
aporte diario de InsP6 de 1g aproximadamente °. Sin embargo,
se ha observado que la absorcion de “tato es saturable y que
existen unos niveles plasmaticos maximos que no pueden ser
superados por via oral. No obstante, las concentraciones de
InsP6 que se pueden alcanzar por via oral pueden producir
una proteccién basal natural frente a patologias relacionadas

con la calci“cacién. El abandono de este tipo de dieta y la sus-
titucion por patrones dietéticos en los que la presencia de “bra
es muy escasa reduce mucho sus niveles. En unos 15-20 dias
de una dieta sin InsP6 los niveles se reducen hasta cantida-
des practicamente indetectables. Seha podido demostrar que
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los niveles de InsP6 en orina son representativos del consumo
de InsP6 en la dieta 3°. Algiin autor aislado, sin embargo, duda
de la presencia natural de InsP6 en orina y plasma, aunque
las diferencias de opinién parecen derivadas de los métodos
analiticos utilizados en su medicién, que son complejos y que
durante mucho tiempo han di“cultado su estudio en matrices
biolégicas 6-39.

Efecto antioxidante

Las propiedades antioxidantes del InsP6 son una de sus cuali-
dades mas importantes “%*'. Se basan principalmente en su
capacidad para formar complejos muy estables con hierro,
que impiden su interaccion con peréxido de hidrégeno vy la
formacion de radicales hidroxilo. Su mecanismo de accion es
distinto al de otros antioxidantes como el acido ascoérbico o
beta caroteno, que actian como scavengers Aunque el efecto
antioxidante en condiciones in vitro son claras, la evidencia
in vivo es escasa, por lo que se requieren nuevos estudios para
elucidar la importancia del efecto antioxidante del InsP6?.

Actividad anticancerigena

Se ha demostrado el efecto bene“cioso del InsP6 en varios
tipos de céncer (principalmente de colon, pero también de
higado, pulmé6n, mama, prostata, piel y tejidos blandos) en
estudios en lineas celulares y algunos modelos animales, aun-
que su efecto terapéutico in vivo en humanos no ha sido
demostrado “2.

Papel del InsP6 como inhibidor de las calci“caciones
vasculares

La cristalizacion patolégica es un proceso que tiene lugar
cuando se producen sdélidos cristalinos indeseables bajo con-
diciones *“siolégicas de los organismos. Cuando estos solidos
implican sales célcicas, los denominamos calci“caciones. Ente
ellas destacan la litiasis renal, los célculos dentales, la condro-
calcinosis, la calcinosis cutis y, “nalmente, las CV'. Enlas CV
estd presente, al igual que en el hueso, un mineral de fosfato
de calcio denominado hidroxiapatita (HAP) Las CV contribu-
yen directamente en la morbimortalidad general, y de forma
especial en los pacientes con ERC"*3%* Los pacientes en dia-
lisis tienen puntuaciones en escalas de calcio de 2 a 5 veces
superiores a sujetos de su edad con funcién renal normal *°. La
presencia de calci“‘caciones en la pared arterial se asocia con
3-4 veces mayor riesgo de enfermedad coronaria, ictus e insu-
“ciencia cardiaca “. La calci‘laxis es una enfermedad poco
frecuente pero devastadora, que puede llegar a afectar al 4%
de los pacientes de hemodidlisis. Empieza con la calci“cacion
de los vasos periféricos de peque no tama no y rapidamente se
propaga. Esla forma mas severa de CV en pacientes en dia-
lisis y afecta solamente a la capa media del vaso. El curso
natural lleva al desarrollo de Ulceras necréticas muy dolo-
rosas como consecuencia del proceso de CV. Presenta una
mortalidad anual del 45-80%"’. Todavia no hay tratamientos
aprobados especi“‘camente para esta indicacion “8.

Los primeros estudios que se publicaron sobre inhibidores
de la cristalizacion se remontan a los anos sesenta, a cargo
de Fleisch y Bliznakov “°. El primero que se descubrié fue el

Fosfato

Calcio J _Agua

InsP6 bloquea la
formacion y crecimiento

lones solubles en
de la HAP

fluidos biolégicos

Figura 2 ...Mecanismo de inhibicion de la formacion y
crecimiento de hidroxiapatita  (HAP) por “tato (InsP6).

pirofosfato inorganico, que esun polifosfato natural producto
de la degradacion de muchas reacciones “siolégicas (derivado
del AMP), presente en sangre y orina. La fosfatasa alcalina
reduce sus niveles tanto plasmaticos como tisulares (por lo
que un aumento de fosfatasa alcalina puede contribuir a
aumentar las CV). Dado que por via oral se hidroliza vy el piro-
fosfato no podia ser utilizado por dicha via, se desarrollaron

los bisfosfonatos, que no pueden ser hidrolizados. Son resis-
tentes al efecto de la fosfatasa alcalina °° y por eso pueden
penetrar en el hueso. Los bisfosfonatos consisten en 2 gru-
pos fosfonato unidos al mismo atomo de carbono y 2 cadenas
laterales R, siendo normalmente una de ellas un grupo alco-
hol. Se ha descrito el posible papel de los bisfosfonatos en
la prevencién de CV°L°2. Ademéas de su efecto sobre la cris-
talizacion, también pueden tener un efecto inhibitorio de la
resorcion Osea por los osteoclastos; por tanto, son también

Utiles en el tratamiento de la osteoporosis. Uno de los incon-
venientes a nivel 6seo es precisamente su elevada vida media
sobre la super‘cie del hueso, pudiendo provocar en pacientes
con ERCuna enfermedad o6sea adinamica °°. El InsP6 también

actuaria como inhibidor de la cristalizacion de forma simi-
lar (“g. 2), pero segun resultados de estudios experimentales,

con una potencia mayor al pirofosfato y a los bisfosfonatos,

como veremos mas adelante. El mecanismo de accién puede
ser tanto a nivel de la nucleacién (adsorcion en la super‘cie

del ndcleo) o durante el crecimiento o0 agregacion de los crista-
les, retardando o impidiendo la cristalizacion de la sustancia
sobresaturada. Sin embargo, en otras ocasiones, precisamente

por la adsorcion en las caras de los cristales, pueden di“

cultar su disoluciéon (por lo tanto, la misma sustancia podria
di“cultar las CV vy, a su vez, disminuir la destruccion Osea,
protegiendo de la osteoporosis).

Estudios experimentales en animales que demuestran la
capacidad del InsP6 para inhibir las calci“caciones

vasculares

Los primeros estudios experimentales en ratas demostraron
que el InsP6 dietético reduce de forma signi‘cativa las cal-
ci“‘caciones adrticas asociadas al envejecimiento. Se trataron
ratas macho Wistar de 10 semanas Yy asignadas de forma alea-
toria a 4 grupos de dietas, 2 de ellas ricas en InsP6 y otras
2 sin InsP6. A las 76 semanas de edad todas las ratas fueron
sacri“‘cadas y se mineralizaron las aortas, corazones, rinones,
higados y fémures para su andlisis quimico. Las diferencias
mas importantes se encontraron en el contenido de calcio de
la aorta. Los grupos con InsP6 presentaron niveles de calcio
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aproximadamente un 40% inferiores alos que siguieron dietas
sin InsP6°3.

Se ha podido comprobar la capacidad del InsP6 para inhi-
bir las CV en ratas sometidas a calcinosis por varios métodos.
Mediante la provocacién de hipertension (con nicotina) e
hipercalcemia (con vitamina D a altas dosis) se indujeron cal-
ci“caciones en tejido renal de ratas Wistar que habian sido
alimentadas por esa dieta sin InsP6. Los animales desarro-
llaron importantes depositos de calcio en papilas renales,
intersticio renal, tdbulos renales y vasos. Las ratas que reci-
bieron dicho tratamiento pero administradas con InsP6 por
via transdérmica no desarrollaron dichas calci“caciones °*. En
otro estudio de calcinosis por el mismo mecanismo se com-
probé ese mismo efecto, esta vez en tejido vascular (aorta) y
cardiaco, aplicando el InsP6 también por via tdpica °°. Final-
mente, el InsP6 transdérmico demostré su efectividad en otro
modelo experimental de calcinosis cutis provocado mediante
la inyeccion subcutanea de KMnO 4°¢. Usando ese mismo
modelo experimental, se comprobd el efecto de dietas con
InsP6 sodico al 1% o enriquecidas con germen de algarroba
(rico en InsP6) frente agrupo control sin InsP6, y sin InsP6 pero
tratadas con etidronato subcutaneo. Se pudo comprobar que
solo las que tenfan niveles adecuados de InsP6 tenian menos
niveles de calci“caciones distré“cas °’. En otro modelo expe-
rimental, en 6 ratas macho Sprague-Dawley de cada grupo se
indujo la calcinosis mediante el uso de dosis muy elevadas
de vitamina D (500.0001U/kg) alas 0,24y 48h. Un grupo reci-
bi6 placebo, otro etidronato (0,825 mol x kg5 x diaS1)y otro
InsP6 (0,825 mol x kgS! x diaS?). A las 96 h de la inyeccion de
vitamina D las ratas fueron sacri“‘cadas y se usaron sus aortas
y corazones para valorar su contenido en calcio. Se comprobd
gue las ratas tratadas con InsP6 tenian menos calci“caciones
aorticas que las tratadas con placebo, pero no las tratadas con
etidronato 8.

En otra serie de estudios mas recientes, 40 ratas Sprague
Dawley macho fueron divididas en 3 grupos, tratados respecti-
vamente con 1 mg/kg de SNF472(una formulaciéon intravenosa
de InsP6), 15mg/kg de cinacalcet via oral y 400 mg/kg de tiosul-
fato sédico. Seindujo calci“cacion mediante la administracion
de 75.000Ul/kg de vitamina D3 a los 3 dias de haber iniciado
los tratamientos. Las ratas se sacri“‘caron a los 14dias y se
usaron las aortas y corazones para analizar el contenido en
calcio. Laadministracion intravenosa de SNF472redujo las cal-
ci“caciones un 60% en aorta y un 68% en tejido miocéardico. El
cinacalcet provoc6d una reduccion estadisticamente signi“ca-
tiva de la CV un 24%, no asi el tiosulfato, por lo que la potencia
del InsP6 intravenoso es superior a la de tiosulfato sodico o
cinacalet °°. En un estudio in vitro se demostré la gran a“nidad
del SNF472 sobre los cristales de hidroxiapatita 0.

Estudios observacionalesque relacionan el consumode

InsP6 con la disminucion de las calci“caciones vasculares en
humanos

En un estudio transversal se evalud la relacién entre niveles
“siolégicos de InsP6 urinario (que representa el consumo de
InsP6) y calci“caciones valvulares en sujetos anosos valoradas
por ecocardiografia. Se dividié la poblacion en terciles segin
sus niveles de InsP6. Los que presentaban mayores niveles
de InsP6 tenian la valvula mitral menos calci“‘cada y tenian
menos frecuencia de diabetes e hipercolesterolemia. En el

andlisis multivariante, la edad, el fosfato en sangre, los leuco-
citos totales y el InsP6 urinario fueron factores independientes

predictores de la presencia de calci‘cacién de la valvula mitral.

Ademés, hubo una correlacion inversa entre los niveles de
InsP6 y dichas calci“caciones ©*.

En un estudio transversal prospectivo que hemos reali-
zado recientemente se evaluaron las calci“caciones de la aorta
abdominal (CAA) mediante placa de abdomen simple lateral a
69 pacientes con ERCestadios 2y 3 de las consultas de nefro-
logia. Se realiz6 una encuesta dietética para determinar el
consumo de InsP6 en su dieta y los niveles de InsP6 en orina.
Se dividié la poblacién de estudio en 2 grupos basandose en
si la puntuacién de sus CAA estaba por encima o por debajo
de la mediana (CAA de 6). Los pacientes sin calci“caciones
eran mas jévenes, tenian menor presion de pulso, menor fre-
cuencia de enfermedades cardiovasculares, mayor ingesta de
InsP6 y mayor eliminacion de InsP6 en orina. Entre los ali-
mentos ricos en InsP6 valorados, se vio que el consumo de
lentejas era mayor entre los pacientes con menos calci‘ca-
ciones. En el andlisis multivariante, la edad, la enfermedad
cardiovascular previa y el InsP6 urinario (o el consumo de len-
tejas) estaban independientemente  asociados a las CAA. Se
especula que el resultado especialmente bene“cioso de las
lentejas se debia a que, de los alimentos ricos en InsP6, era
el que mas frecuentemente consumian esos pacientes 2.

Papel del InsP6 en otras calci“caciones patol6gicas

El InsP6 ha demostrado su capacidad de inhibir la crista-
lizacion de oxalato célcico y fosfato calcico en orina, y su
ingesta y sus niveles “siolégicos se han correlacionado con
una menor incidencia y/o prevalencia de litiasis renal. Aunque
no vamos a revisarlo en profundidad, hay publicada abun-
dante bibliografia 45376, Diversos estudios experimentales en
ratas han demostrado el potente efecto protector del InsP6
tanto en las calci“‘caciones del tejido intrapapilar como en
la propia orina °’. En un estudio en pacientes con litiasis de
oxalato calcico con factores litogénicos activos, estos dismi-
nufan tras 15dias de una dieta rica en InsP6’¢. Un estudio que
evalué la asociacién entre factores dietéticos y riesgo de inci-
dencia de litiasis renal sintomatica en 96.245 mujeres durante
8anos demostr6 que una ingesta elevada de InsP6 reducia
la incidencia de litiasis renal 7. La concentracién salival de
InsP6 se ha correlacionado inversamente con la incidencia
de sialolitiasis ’%, y se ha demostrado su e“cacia en ensayos
clinicos en la prevencién de la formacién de sarro 7°.

Papel del InsP6 en la osteoporosis

El InsP6 podria tener un papel en la proteccion contra la
osteoporosis. En un estudio en 157 mujeres posmenopausi-

cas controladas con densitometria se vio que las 70 pacientes
gue tenian niveles bajos de InsP6 en orina (relacionado con
un consumo bajo en InsP6) tenian mayor pérdida de masa
6sea en la espina lumbar en 12meses que las que lo tenian
elevado °. En otro estudio se observé que las mujeres que con-
sumian alimentos ricos en InsP6 mas de 2 veces por semana
tenfan una densidad Osea por densitometria en calcéaneo,
columna lumbar y fémur mayor que las que lo hacian una
vez por semana o ninguna %!. Ademéas de su posible efecto
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protector por un mecanismo fisico-quimico (adsorcién en las
caras de los cristales de HAP), di“cultando su disolucion, el
InsP6 también podria presentar un efecto sobre las células
6seas. En un estudio con cultivos de osteoblastos MC3T3-
El se vio que el InsP6 inhibia la mineralizacion uniéndose
a los cristales en formacion a través de sus fosfatos carga-
dos negativamente y mediante la inhibicibn de la expresién
de osteopontina, pero sin embargo no afectaba a la expre-
sién de otros marcadores de diferenciacién osteoblastica como
fosfatasa alcalina, sialoproteina y osteocalcina. Estos datos
sugieren que el InsP6 puede regular la mineralizacion  “sio-
l6gica del hueso actuando directamente a nivel extracelular

y sirviendo de senal especi“‘ca a nivel celular para la regula-
cién de la expresion génica de osteopontina 2. En un estudio
in vitro sobre lineas celulares humanas (células mononu-

cleares circulantes de sangre periférica y células RAW 264.7
osteoclasto- like) se vio que el InsP6 tiene capacidad selectiva
de inhibir la osteoclastogénesis ©3. Podria por tanto haber dife-
rencias signi“‘cativas en cémo interacciona con el hueso el
InsP6 con respecto alos bisfosfonatos °C. Esposible que el InsP6
si sea sensible a ser metabolizado por fosfatasas y que eso
ofrezca una ventaja competitiva respecto a los bisfosfonatos,

evitando su permanencia excesivamente prolongada sobre el
hueso y suponiendo el justo equilibrio entre la inestabilidad

del pirofosfato vy la larga vida media biolégica de los bisfosfo-
natos.

Uso del InsP6 como tratamiento en humanos

Uso del InsP6 como suplemento nutricional

Existen productos que se comercializan desde hace anos
como suplementos nutricionales, complementos vitaminicos
o nutricéuticos, que contienen InsP6 en forma de “tina, que
es su sal célcica. Esun producto considerado como sustancia
segura, denominada generally recognisedas safe (GRAS) por la
FDA, y esta catalogada en Chemical Abstract

En Espana existen galletas enriquecidas con InsP6. Hay
varios productos en capsulas que contienen InsP6 junto a
vitamina A y cinc para la prevencién de litiasis célcicas.
Recientemente se ha comercializado un producto que con-
tiene InsP6 junto ametionina para acidi“car la orina y proteger
contra la litiasis fosfocdlcica, que se desarrolla con pH en orina
elevado. También se ha producido un colutorio para preven-
cion del sarro.

Uso de InsP6 intravenoso como farmaco para pacientes en
hemodialisis

Actualmente no hay ninguna medicacién aprobada para el tra-
tamiento de las CV. SNF472 es una formulacion intravenosa

de InsP6 que se esta desarrollando para 2 indicaciones: reduc-
cion de los episodios cardiovasculares en pacientes en dialisis
y para el tratamiento de la calci‘laxis. Si bien la ingesta de
InsP6 a través de la dieta puede dar lugar a niveles “siologi-

cOs que otorguen una proteccion natural basal, la presencia
de CV patologicas requiera una mayor exposicion a InsP6
para su tratamiento. Con este objetivo se esta desarrollando

el SNF472. Ya se han realizado 2 ensayos clinicos de fasei

en los que se ha demostrado su seguridad y tolerabilidad en
voluntarios sanos y en pacientes en hemodialisis a concen-
traciones supra“sioldgicas 8485 Dado que la administracion
de InsP6 puede provocar una hipocalcemia a dosis elevadas,
este efecto puede compensarse en pacientes en hemodiali-
sis mediante la administracion pre“itro del SNF472. Se han
realizado estudios de hemodialisis in vitro que con‘rman ese
dato y su escaso aclaramiento, permitiendo conseguir niveles
terapéuticos mediante dicha infusién pre“tro 8687,

Conclusién

En pacientes con ERC, el consumo de alimentos que contie-
nen fosfatos vegetales (legumbres, frutos secos, “bra ...) no
solo incrementa menos los niveles de fésforo en sangre que
los fosfatos de origen animal o inorganico, sino que ademas
pueden aportar elementos bene“ciosos para la salud, entre
los que destaca el aporte de “bra y de InsP6. Estudios experi-
mentales en animales y observacionales en humanos sugieren
que el InsP6 puede prevenir la litiasis, las CV y proteger de
la osteoporosis. Ademas, puede tener efectos antioxidantes y
anticancerigenos. Ya se utilizan actualmente con suplemen-
tos nutricionales para prevencion de litiasis. Los resultados
iniciales con el farmaco en desarrollo  SNF472 resultan muy
prometedores y apoyan la continuacién de la investigacién en
esta linea para conseguir el primer farmaco con indicacién en
la prevencion de las CV en pacientes en hemodidlisis y como
tratamiento de la calci“laxis.

Conceptos clave

€ En pacientes con enfermedad renal cronica (ERC), el
consumo de alimentos vegetales que contienen fosfatos
(legumbres, frutos secos...) incrementa menos los niveles
de fosforo en sangre que los fosfatos de origen animal o los
alimentos con aditivos de fosfato inorgéanico, porque princi-
palmente estan en forma de “tato (InsP6), menos absorbible
por el tracto gastrointestinal humano porque carecemos de
“tasas enddgenas.

€ Los alimentos que contienen fosfatos de origen vegetal ade-
mas pueden aportar elementos bene“ciosos para la salud,
entre los que destaca el aporte de “bra e InsP6.

€ Estudios experimentales en animales y observacionales en
humanos sugieren que el InsP6 puede prevenir la litiasis, las
calci“caciones vasculares (CV)y proteger de la osteoporosis.

€ Sera necesario realizar nuevos estudios prospectivos para
elucidar los posibles bene“cios y riesgos de una dieta rica
en InsP6 en pacientes con ERC.

€ Losresultados iniciales con el farmaco en desarrollo SNF472
resultan muy prometedores y favorecen que se siga investi-
gando para conseguir el primer farmaco con indicacion en
la prevencion de las CV en pacientes en hemodialisis o en
el tratamiento  de la calci“laxis.

Con’icto de intereses

JPes cofundador y CEOde Laboratorios Sani“t, empresa que
esta desarrollando el SNF472. JPy FG son coinventores de la
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patente W0O2010018278. El resto de autores declaran no tener
con”icto de intereses.

bibliografia

10.

11.

12.

13.

14.

15.

16.

. Reddy NR. Ocurrence, distribution,

. Uribarri  J.Phosphorus homeostasis

. Lou-Arnal

. Schlemmer U, Frolich W, Prieto RM, Grases F. Phytate in foods

and signi“‘cance for humans: Food sources, intake,
processing, bioavailability, protective role and analysis. Mol
Nutr Food Res. 2009;53 Suppl 2:5330...75.

content and dietary intake
of phytate. En: Reddy NR, Sathe SK, editores. Food Phytates.
Boca Raton, Londres, New York. Washington DC: CRCPress;
2002. p. 25...51.

. Prieto RM, Fiol M, Perello J,Estruch R, Ros E, Sanchis P, et al.

Effects of Mediterranean diets with low and high proportions
of phytate-rich foods on the urinary phytate excretion. Eur J
Nutr. 2010;49:321...6.

. Dellegrottaglie S, Sanz J,Rajagopalan S. Vascular calci“cation

in patients with chronic kidney disease. Blood Purif.
2006;24:56...62.

. Kalantar-Zadeh K, Gutekunst L, Mehrotra R, Kovesdy CP,Bross

R, Shinaberger CS, et al. Understanding sources of dietary
phosphorus in the treatment of patients with chronic kidney
disease. Clin JAm Soc Nephrol. 2010;5:519...30.

. Noori N, Sims JJKopple JD,Shah A, Colman S, Shinaberger

CS, et al. Organic and inorganic dietary phosphorus and its
management in chronic kidney disease. Iran JKidney Dis.
2010;4:89...100.

in normal health and in
chronic kidney disease patients with special emphasis on
dietary phosphorus intake. Semin Dial. 2007;20:295...301.
LM, Caverni-Munoz A, Arnaudas-Casanova L,
Vercet-Tormo A, Gimeno-Orna JA, Sanz-Paris A, et al. The
impact of processing meat and “sh products on phosphorus
intake in chronic kidney disease patients. Nefrologia.
2013;33:797...807.

. Barril-Cuadrado G, Puchulu MB, Sanchez-Tomero JA. Table

showing dietary phosphorus/protein  ratio for the Spanish
population. Usefulness in chronic kidney disease. Nefrologia.
2013;33:362...71.

Sullivan C, Sayre SS,Leon JB,Machekano R, Love TE, Porter D,
et al. Effect of food additives on hyperphosphatemia among
patients with end-stage renal disease: A randomized
controlled trial. JAMA. 2009;301:629...35.

Moe SM, Zidehsarai MP, Chambers MA, Jackman LA, Radcliffe
JS,Trevino LL, et al. Vegetarian compared with meat dietary
protein source and phosphorus homeostasis in chronic
kidney disease. Clin JAm Soc Nephrol. 2011;6:257...64.
Kalantar-Zadeh K, Tortorici AR, Chen JL,Kamgar M, Lau WL,
Moradi H, et al. Dietary restrictions in dialysis patients: Is
there anything left to eat? Semin Dial. 2015;28:159...68.
Alasalvar C, Bolling BW. Review of nut phytochemicals,
fat-soluble bioactives, antioxidant components and health
effects. Br JNutr. 2015;113 Suppl 2:S68...78.

Williams C, Ronco C, Kotanko P.Whole grains in the renal
diet,is it time to reevaluate their role? Blood Purif.
2013;36(3-4):210...4.

Fraser GE, Sabate J,Beeson WL, Strahan TM. A possible
protective effect of nut consumption on risk of coronary heart
disease. The Adventist Health Study. Arch Intern Med.
1992;152:1416...24.

Ellsworth JL,Kushi LH, Folsom AR. Frequent nut intake and
risk of death from coronary heart disease and all causes in
postmenopausal women: The lowa Womenes Health Study.
Nutr Metab Cardiovasc Dis. 2001;11:372...7.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Hu FB, Stampfer MJ, Manson JE,Rimm EB, Colditz GA, Rosner
BA, et al. Frequent nut consumption and risk of coronary
heart disease in women: Prospective cohort study. BMJ.
1998;317:1341...5.

Albert CM, Gaziano JM, Willett WC, Manson JE.Nut
consumption and decreased risk of sudden cardiac death in
the physicianse health study. Arch Intern Med.
2002;162:1382...7.

Krishnamurthy VM, Wei G, Baird BC, Murtaugh M, Chonchol
MB, Raphael KL, et al. High dietary “ber intake is associated
with decreased in"ammation and all-cause mortality in
patients with chronic kidney disease. Kidney Int.
2012;81:300...6.

Xu H, Huang X, Riserus U, Krishnamurthy VM,

Cederholm T, Arnlov J,et al. Dietary “ber, kidney function,
in"ammation, and mortality risk. Clin JAm Soc Nephrol.
2014;9:2104...10.

Khatri M, Moon YP, Scarmeas N, Gu Y, Gardener H, Cheung K,
et al. The association between a Mediterranean-style diet and
kidney function in the Northern Manhattan Study Cohort.
Clin JAm Soc Nephrol. 2014;9:1868...75.

Estruch R, Ros E, Salas-Salvado J,Covas MI, Corella D, Aros F,
et al. Primary prevention of cardiovascular disease with a
Mediterranean diet. N Engl JMed. 2013;368:1279...90.

Bossola M. Can outcomes be improved in dialysis patients by
optimizing trace mineral, micronutrient, and antioxidant
status? The impact of probiotics and a high-“ber diet. Semin
Dial. 2016;29:50...1.

Mellanby E. The rickets-producing and anti-calcifying
of phytate. JPhysiol. 1949;109(3-4):488...533.

Walker AR, Fox FW, Irving JT. Studies in human mineral
metabolism: 1. The effect of bread rich in phytate phosphorus
on the metabolism of certain mineral salts with special
reference to calcium. Biochem J.1948;42:452...62.

Grases F, Simonet BM, Perello J,Costa-Bauza A, Prieto RM.
Effect of phytate on element bioavailability in the second
generation of rats. JTrace Elem Med Biol. 2004;17:229...34.
Grases F, Simonet BM, Prieto RM, March JG.Dietary phytate
and mineral bioavailability. JTrace Elem Med Biol.
2001;15:221...8.

Lau EM, Woo J.Nutrition and osteoporosis. Curr Opin
Rheumatol. 1998;10:368...72.

Armah SM, Boy E, Chen D, Candal P, Reddy MB. Regular
consumption of a high-phytate diet reduces the inhibitory
effect of phytate on nonheme-iron absorption in women with
suboptimal iron stores. JNutr. 2015;145:1735...9.

Miller LV, Hambidge KM, Krebs NF. Zinc absorption is not
related to dietary phytate intake in infants and young
children based on modeling combined data from multiple
studies. JNutr. 2015;145:1763...9.

Lei XG, Porres JM. Phytase enzymology, applications,
biotechnology. Biotechnol Lett. 2003;25:1787...94.
Bohn L, Meyer AS, Rasmussen SK. Phytate impact on
environment and human nutrition. A challenge for molecular
breeding. JZhejiang Univ Sci B. 2008;9:165...91.

Grases F, Simonet BM, Prieto RM, March JG.Variation of
InsP(4),InsP(5) and InsP(6) levels in tissues and biological
"uids depending on dietary phytate. JNutr Biochem.
2001;12:595...601.

Grases F, Costa-Bauza A, Prieto RM. Intracellular and
extracellular myo-inositol hexakisphosphate (InsP6), from
rats to humans. Anticancer Res.2005;25:2593...7.

Grases F, Simonet BM, March JG,Prieto RM. Inositol
hexakisphosphate in urine: The relationship between oral
intake and urinary excretion. BJUInt. 2000;85:138...42.
Wilson MS, Bulley SJ,Pisani F, Irvine RF, Saiardi A. A novel
method for the puri“‘cation of inositol phosphates from
biological samples reveals that no phytate is present in
human plasma or urine. Open Biol. 2015;5:150014.

action

and


http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0440
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0445
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0450
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0455
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0460
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0465
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0470
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0475
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0480
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0485
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0490
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0495
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0500
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0505
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0510
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0515
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0520
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0525
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0530
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0535
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0540
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0545
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0550
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0555
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0560
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0565
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0570
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0575
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0575
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0575
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0575
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0575
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0575
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0575
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0575
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0575
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0575
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0575
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0575
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0575
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0575
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0575
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0575
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0580
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0585
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0590
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0595
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0600
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0605
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0610
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0615

nefrologia2017;37(1):20...28

27

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Irvine RF,Bulley SJ,Wilson MS, Saiardi A. There is no
econundrume of InsP6. Open Biol. 2015;5,
http://dx.doi.org/10.1098/rsob.150181

Irvine RF. Absence of detectable inositol hexakisphosphate
(phytate) in plasma. JChromatogr B Analyt Technol Biomed
Life Sci. 2014;960:253...4.

Perello J,Grases F. Phytate levels in biological "uids of
mammals. JChromatogr B Analyt Technol Biomed Life Sci.
2014;960:255...7.

Graf E, Eaton JW. Antioxidant
Radic Biol Med. 1990;8:61...9.
Graf E, Empson KL, Eaton JW. Phytic acid. A natural
antioxidant. JBiol Chem. 1987;262:11647...50.

Vucenik |, Shamsuddin AM. Protection against cancer by
dietary 1P6 and inositol. Nutr Cancer. 2006;55:109...25.
Foley RN. Clinical epidemiology of cardiovascular disease in
chronic kidney disease. JRen Care. 2010;36 Suppl 1:4...8.
Blacher J,Guerin AP, Pannier B, Marchais SJ,London GM.

functions of phytic acid. Free

Arterial calci“cations, arterial stiffness, and cardiovascular
risk in end-stage renal disease. Hypertension. 2001;38:
938...42.

Braun J,Oldendorf M, Moshage W, Heidler R, Zeitler E, Luft FC.
Electron beam computed tomography in the evaluation of
cardiac calci“cation in chronic dialysis patients. Am JKidney
Dis. 1996;27:394...401.

Rennenberg RJ,Kessels AG, Schurgers LJ,van Engelshoven JM,
de Leeuw PW, Kroon AA. Vascular calci“cations as a marker

of increased cardiovascular risk: A meta-analysis. Vasc Health
Risk Manag. 2009;5:185...97.

Nigwekar SU, Kroshinsky D, Nazarian RM, Goverman J,
Malhotra R, Jackson VA, et al. Calciphylaxis: Risk factors,
diagnosis, and treatment. Am JKidney Dis. 2015;66:133...46.
Brandenburg V, Adragao T, van Dam B, Evenepoel P, Frazao JM,
Ketteler M, et al. Blueprint for a European Calciphylaxis
Registry Initiative: The European Calciphylaxis Network
(EuCalNet). Clin Kidney J.2015;8:567...71.

Grases F, Sohnel O, Zelenkova M, Rodriguez A. Phytate effects
on biological hydroxyapatite development. Urolithiasis.
2015;43:571...2.

Liu WC, Yen JFLang CL, Yan MT, Lu KC. Bisphophonates in
CKD patients with low bone mineral density.
Scienti“cWorldJournal. 2013;2013:837573.

Kurozumi A, Okada Y, Nakano K, Tanaka Y. Vascular
calci“cation , pathological mechanism and clinical
application ,. Bisphosphonates for vascular calci“cation.

Clin Calcium. 2015;25:723...8.

Price PA, Faus SA, Williamson MK. Bisphosphonates
alendronate and ibandronate inhibit artery calci“‘cation at
doses comparable to those that inhibit bone resorption.
Arterioscler Thromb Vasc Biol. 2001;21:817...24.

Grases F, Sanchis P, Perello J,Isern B, Prieto RM,
Fernandez-Palomeque C, et al. Phytate reduces age-related
cardiovascular calci“cation. Front Biosci. 2008;13:7115...22.
Grases F, Isern B, Sanchis P, Perello J, Torres JJ,Costa-Bauza A.
Phytate acts as an inhibitor in formation of renal calculi.
Front Biosci. 2007;12:2580...7.

Grases F, Sanchis P, Perello J,Isern B, Prieto RM,
Fernandez-Palomeque C, et al. Phytate (myo-inositol
hexakisphosphate) inhibits cardiovascular calci“cations in
rats. Front Biosci. 2006;11:136...42.

Grases F, Perello J,Isern B, Prieto RM. Study of a myo-inositol
hexaphosphate-based cream to prevent dystrophic calcinosis
cutis. Br JDermatol. 2005;152:1022...5.

Grases F, Perello J,Prieto RM, Simonet BM, Torres JJDietary
myo-inositol hexaphosphate prevents dystrophic
calci“cations in soft tissues: A pilot study in Wistar rats. Life
Sci. 2004;75:11...9.

Grases F, Sanchis P, Perello J,Isern B, Prieto RM,
Fernandez-Palomeque C, et al. Effect of crystallization

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

inhibitors on vascular calci“cations induced by

vitamin D: A pilot study in Sprague-Dawley rats. Circ J.
2007;71:1152...6.

Ketteler M, Ferrer MD, Tur F,Isern B, Salcedo C, Joubert PH,
et al. Snf472 Inhibits Vitamin D Induced Cardiovascular
Calci“cation in Rats. Atlanta; ASNKW; 2013.

Perell6 J,Salcedo C, Neven E, Behets GJ,Joubert PH, DeHaese
PC, et al. Snf472 Inhibits Cardiovascular Calci“cation in
Uremic Rats. San Diego: ASNKW, 2015.

Fernandez-Palomeque C, Grau A, Perello J,Sanchis P, Isern B,
Prieto RM, et al. Relationship between urinary level of phytate
and valvular calci“cation in an elderly population: A
cross-sectional study. PLoS One. 2015;10:e0136560.

Sanchis P,Buades JM, Berga F, Mas M, Molina M, Inigo MV,

et al. Protective effect of myo-inositol hexaphosphate
(phytate) on abdominal aortic calci“cation in patients with
chronic kidney disease. JRen Nutr. 2016;26:226...36.

Grases F, Garcia-Ferragut L, Costa-Bauza A. Development of
calcium oxalate crystals on urothelium: Effect of free radicals.
Nephron. 1998;78:296...301.

Costa-Bauza A, Perello J,Isern B, Grases F. An experimental
study on residual lithiasis after shock wave lithotripsy. Urol
Res. 2005;33:51...6.

Grases F, Garcia-Gonzalez R, Torres JJLlobera A. Effects of
phytic acid on renal stone formation in rats. Scand JUrol
Nephrol. 1998;32:261...5.

Grases F, Rodriguez A, Costa-Bauza A. Ef‘cacy of mixtures of
magnesium, citrate and phytate as calcium oxalate
crystallization inhibitors in urine. JUrol. 2015;194:812...9.
Grases F, Costa-Bauza A, Isern B, Sanchis P, Perello J,Hierro F,
et al. Evolution of post-ESWL residual lithiasis depending on
the type of calculus and urine composition. Arch Esp Urol.
2009;62:473...82.

Grases F, Llobera A. Experimental model to study sedimentary
kidney stones. Micron. 1998;29:105...11.

Grases F, Costa-Bauza A, Bonarriba CR, Pieras EC, Fernandez
RA, Rodriguez A. On the origin of calcium oxalate
monohydrate papillary renal stones. Urolithiasis.
Suppl 1:33...9.

Pieras E, Costa-Bauza A, Ramis M, Grases F. Papillary and
nonpapillary calcium oxalate monohydrate renal calculi:
Comparative study of etiologic factors.

Scienti“cWorldJournal.  2006;6:2411...9.

Grases F, Costa-Bauza A. Phytate (IP6)is a powerful agent

for preventing calci“cations in biological "uids: Usefulness
in renal lithiasis treatment. Anticancer Res.1999;19:
3717...22.

Grases F, Costa-Bauza A, Prieto RM. Renal lithiasis and
nutrition.  Nutr J.2006;5:23.

Grases F, Perello J,Simonet BM, Prieto RM, Garcia-Raja A.
Study of potassium phytate effects on decreasing urinary
calcium in rats. Urol Int. 2004;72:237...43.

Conte A, Piza P, Garcia-Raja A, Grases F, Costa-Bauza A,
Prieto RM. Urinary lithogen risk test: Usefulness in the
evaluation of renal lithiasis treatment using crystallization
inhibitors  (citrate and phytate). Arch Esp Urol. 1999;52:
305...10.

Grases F, Saez-Torres C, Rodriguez A, Costa-Bauza A, Rodrigo
D, Frontera G, et al. Urinary phytate (myo-inositol
hexaphosphate) in healthy school children and risk of
nephrolithiasis. JRen Nutr. 2014;24:219...23.

Grases F, March JG,Prieto RM, Simonet BM, Costa-Bauza A,
Garcia-Raja A, et al. Urinary phytate in calcium oxalate stone
formers and healthy people,dietary  effects on phytate
excretion. Scand JUrol Nephrol. 2000;34:162...4.

Curhan GC, Willett WC, Knight EL, Stampfer MJ. Dietary
factors and the risk of incident kidney stones in younger
women: Nursese Health Study II. Arch Intern Med.
2004;164:885...91.

2015;43


dx.doi.org/10.1098/rsob.150181
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0625
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0630
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0635
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0640
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0645
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0650
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0655
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0660
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0665
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0670
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0675
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0680
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0685
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0690
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0695
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0700
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0705
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0710
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0715
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0720
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0725
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0730
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0735
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0740
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0745
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0750
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0755
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0760
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0765
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0770
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0770
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0770
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0770
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0770
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0770
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0770
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0770
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0770
http://refhub.elsevier.com/S0211-6995(16)30115-1/sbref0770

28

nefrologia2017;37(1):20...28

78.

79.

80.

81.

82.

83.

Grases F, Santiago C, Simonet BM, Costa-Bauza A.
Sialolithiasis mechanism of calculi formation and etiologic
factors. Clin Chim Acta. 2003;334:131...6.

Grases F, Perello J,Sanchis P, Isern B, Prieto RM, Costa-Bauza
A, et al. Anticalculus effect of a triclosan mouthwash
containing phytate: A double-blind, randomized, three-period
crossover trial. JPeriodontal Res.2009;44:616...21.
Lopez-Gonzalez AA, Grases F, Perello J,Tur F, Costa-Bauza A,
Monroy N, et al. Phytate levels and bone parameters: A
retrospective pilot clinical trial. Front Biosci (Elite Ed).
2010;2:1093...8.

Lopez-Gonzalez AA, Grases F, Monroy N, Mari B,
Vicente-Herrero MT, Tur F, et al. Protective effect of
myo-inositol  hexaphosphate (phytate) on bone mass loss in
postmenopausal women. Eur JNutr. 2013;52:717...26.
Addison WN, McKee MD. Inositol hexakisphosphate inhibits
mineralization of MC3T3-E1 osteoblast cultures. Bone.
2010;46:1100...7.

Arriero Mdel M, Ramis JM, Perello J,Monjo M. Inositol
hexakisphosphate inhibits osteoclastogenesis on RAW 264.7
cells and human primary osteoclasts. PLoS One.
2012;7:e43187.

84.

85.

86.

87.

Perell6 J,Salcedo C, Joubert PH, Canals AZ, Ferrer MD.
First-time-in-human phase 1 clinical trial in healthy

volunteers with SNF472, a novel inhibitor of vascular
calci“cation. Nephrol Dial Transplant. 2015;30
Suppl 3:iii592.

Perell6 P, Salcedo C, Joubert PH, Canals AZ, Ferrer MD. First
Experience with a Novel Inhibitor of Vascular Calci“cation
(SNF472)in Healthy Volunteers and ESRDPatients on
Hemodialysis. San Diego: ASNKW,; 2015.

Buades JM, Fernandez |, Gébmez D, Ferrer MD, Isern B, Salcedo
C, et al. Medicion de las concentraciones en plasma del
inhibidor de la cristalizacion de sales célcicas SNF472 durante
su infusién pre- y post-“ltro en un circuito de hemodidlisis in
vitro. SEN. 2013.

Perell6 J,Gémez M, Rodriguez NY, Salcedo C, Ferrer MD,
Buades JM, et al. In Vitro Dialysability of SNF472, a Novel
Inhibitor of Vascular Calci“cation, Using Conventional
Hemodialysis and Hemodia“ltration.  San Diego: ASNKW;
2015.



	Fosfatos de origen vegetal, fitato y calcificaciones patológicas en la enfermedad renal crónica
	Introducción


