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RESUMEN

La reabsorcién tubular de calcio es uno de los principales factores que determinan la con-
centracién sérica de calcio y su excrecién urinaria. El tibulo contorneado distal y conector
es donde se produce la regulacién fina de la calciuria. A ese nivel se encuentra el canal epite-
lial de Ca (TRPVS5), que es el paso limitante en el transporte transcelular de Ca. La presencia
dinamica del canal TRPV5 en la superficie de la célula tubular estd mediada por un pro-
ceso de reciclado endosémico. Distintos factores intrarrenales intervienen en la fijacién del
canal de calcio en la membrana aplical, entre ellos la hormona antienvejecimiento klotho
y la calicreina tisular (CT). Ambas proteinas son sintetizadas en el tibulo distal y secreta-
das en el fluido tubular. La calicreina tisular estimula la reabsorcién activa de calcio por via
del receptor de bradiquinina tipo 2 que compromete la activacién del of TRPVS por via de
la protein cinasa C. Los ratones deficientes en CT muestran hipercalciuria de origen renal
comparable a la pérdida de calcio que se observa en los ratones knockout para el TRPVS.
Existe un polimorfismo con pérdida de funcién del gen de la CT humana denominado R53H
(alelo H) que produce una gran disminucién de la actividad enzimatica. La presencia del
alelo H, por lo menos en la poblacién japonesa, parece ser frecuente (24%). Estos individuos
tiene una tendencia a excrecién mas alta de calcio y sodio en orina que se manifiesta mas
durante la infusién de furosemida. En el futuro habra que estudiar si la manipulacién del
sistema calicreina-quinina renal permite corregir la hipercalciuria idiopatica con farmacos

diferentes a los diuréticos tiazidicos.
© 2016 Sociedad Espaiiola de Nefrologia. Publicado por Elsevier Espaiia, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/
by-nc-nd/4.0/).

Is the renal kallikrein-kinin system a factor that modulates calciuria?

ABSTRACT

Renal tubular calcium reabsorption is one of the principal factors that determine serum
calcium concentration and calcium excretion. Calcium excretion is regulated by the distal
convoluted tubule and connecting tubule, where the epithelial calcium channel TRPVS5 can
be found, which limits the rate of transcellular calcium transport. The dynamic presence of
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the TRPVS channel on the surface of the tubular cell is mediated by an endosomal recycling
process. Different intrarenal factors are involved in calcium channel fixation in the apical
membrane, including the anti-ageing hormone klotho and tissue kallikrein (TK). Both pro-
teins are synthesised in the distal tubule and secreted in the tubular fluid. TK stimulates
active calcium reabsorption through the bradykinin receptor B2 that compromises TRPV5
activation through the protein kinase C pathway. TK-deficient mice show hypercalciuria
of renal origin comparable to that seen in TRPV5 knockout mice. There is a polymorphism
with loss of function of the human TK gene R53H (allele H) that causes a marked decrease in
enzymatic activity. The presence of the allele H seems to be common at least in the Japanese
population (24%). These individuals have a tendency to greater calcium and sodium excre-
tion in urine that is more evident during furosemide infusion. Future studies should analyse
if manipulating the renal kallikrein-kinin system can correct idiopathic hypercalciuria with

drugs other than thiazide diuretics.
© 2016 Sociedad Espafiola de Nefrologia. Published by Elsevier Espafia, S.L.U. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/

by-nc-nd/4.0/).

Introduccién

La reabsorcién tubular de calcio es uno de los principales fac-
tores que determinan la concentracién sérica de calcio y su
excrecién urinaria. La mayor parte del Ca filtrado (60-70%)
es reabsorbido en el tibulo proximal, primariamente por un
mecanismo paracelular que no es sensible de una forma rele-
vante a las hormonas reguladoras del Ca. Otro 20-25% del Ca
filtrado es reabsorbido en la rama gruesa ascendente de Henle
primariamente por via paracelular, e involucra las claudinas
16,19y 14. El tibulo contorneado distal y conector es donde se
produce la regulacién fina de la calciuria, y donde se reabsorbe
una fraccién significativa (10-15%) de la carga filtrada de Ca. En
este segmento tubular el Ca se reabsorbe por un mecanismo
transcelular, entrando a través de canales de Ca presentes en
la membrana apical. Bajo condiciones normales, la reabsor-
cién tubular de Ca estd estrechamente regulada. Factores no
hormonales, como el volumen del LEC, el estado 4cido/base y
las concentraciones plasmaticas de magnesio y Ca ejercen una
influencia sobre el manejo del Ca en el tibulo renal' . Facto-
res hormonales extrarrenales, como la hormona paratiroidea
y la 1,25-dihidroxivitamina D, también regulan la reabsorcién
tubular de Ca*. En contraste, relativamente poco se conoce
sobre la posible contribucién de factores intrarrenales en la
regulacién del transporte tubular renal de Ca.

Canal epitelial de calcio TRPV5 y su regulacion
por factores tubulares

Recientemente se ha descubierto la base molecular del
transporte activo transcelular de Ca en el nefron distal.
Este proceso involucra el influjo apical de Ca a través del
canal epitelial de Ca (TRPVS), que es el paso limitante en el
transporte transcelular de Ca°. Consistente con ello, la falta
de canal TRPVS lleva a una disminucién en la reclamacién
tubular distal de Ca y la produccién de hipercalciuria de
origen renal®. Varias hormonas calciotrépicas, conocidas por
alterar la reabsorcién renal de Ca, afectan la expresién del
TRPVS. Otras estimulan el trafico del canal TRPV5 hacia la

membrana plasmadtica, mientras que cierto nimero de iones
y proteinas asociadas controlan la actividad del canal a nivel
de la membrana plasmatica’. La presencia dindmica del canal
TRPVS en la superficie de la célula tubular es mediada por un
proceso de reciclado endosémico que permite internalizar el
canal para hacerlo reaparecer nuevamente a nivel de la mem-
brana plasmadtica. Una de las proteinas sintetizadas por el
tibulo distal es la hormona antienvejecimiento klotho. Klotho
es una proteina transmembrana de un solo paso, expresada
principalmente en los rifiones y en el plexo coroideo. El klotho
de membrana funciona como un correceptor obligado del
factor de crecimiento fibroblastico 23 (FGF-23) en el rinén y la
glandula paratiroidea. El dominio extracelular de klotho esta
compuesto de 2 repeticiones internas, KL1 y KL2, que pueden
ser clivadas y liberadas hacia la sangre y hacia la luz tubular y
actuar como hormonas. Klotho up regula el TRPV5 tanto desde
dentro como desde fuera de la célula tubular. La accién intra-
celular del klotho es probable que sea debida a un aumento
de trafico de proteinas del canal hacia la membrana apical,
mientras que su accién extracelular seria debida a la inhibi-
cién de la endocitosis de las caveolas donde se encuentran los
canales de Ca. Ambos efectos comprometen la actividad de
sialidaza del klotho, modificando el estado de glucosilacion
del canal de Ca 'y, por lo tanto, atrapando el canal a nivel de la
superficie celular®. Consistente con la influencia positiva del
klotho sobre la reabsorcién de Ca mediada por el TRPV5 es que
los ratones a los cuales les falta el gen klotho tienen pérdida
urinaria de Ca, hiperparatiroidismo e hipervitaminosis D°.
Otra de las proteinas que son sintetizadas en el tibulo
distal y secretadas en el fluido tubular es la calicreina tisular
(CT)1%'2. La CT es una serino-proteasa comprometida en
la generacién de quininas en muchos érganos, incluido el
rindén'3. Las quininas generadas en el tibulo colector a través
dela CT inhibe la reabsorcién de CINa, a través de la activacién
de los receptores B2 de la bradiquinina localizados a lo largo de
las células epiteliales del tibulo colector. Estas quininas son
inmediatamente inactivadas por 2 enzimas rinén-especificas
(quininasas), la exopeptidasa carboxipeptidasa Y-like (CPY),
y la endopeptidasa neutra (NEP)'* (fig. 1). Por otro lado, la CT,
a través de su actividad catalitica, actiia directamente sobre
el canal epitelial de sodio (ENaC) con el objeto de modular su
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Figura 1 - Modelo esquematico que muestra como la
calicreina tisular participa de la regulacién del canal
epitelial de calcio TRPV5 en el tibulo contorneado distal
tardio.

La calicreina tisular producida por el tibulo conector es
liberada dentro del fluido urinario. Alli actua sobre el
quininogeno (QN) filtrado o segregado localmente y
produce finalmente bradiquinina (BK). La BK actiia sobre su
receptor B2 (BKRB,) activando la via de fosfolipasa
C/diacilglicerol/proteincinasa C (PLC/DAG/PKC) induciendo
la localizacion del canal de calcio TRPVS5 a nivel de la
membrana apical y favorece la reabsorcién de calcio
tubular. La BK es degradada por la endopeptidasa neutra
(NEP) y la quininasa CYP renal.

Ca+

actividad, sin ser critica para la regulacién renal de la homeos-
tasis del sodio. Los ratones deficientes en CT exhiben una
absorcién neta transepitelial del K* en el tabulo cortical colec-
tor debido a que se produce una activacién anormal de H*, K*-
ATPasa tipo colénica en las células intercalares y una reducida
secrecién de K* por las células principales, secundaria a una
disminucién de la actividad del ENaC. Por lo tanto, la CT es un
factor caliurético que provee una proteccién rapida e indepen-
diente de la aldosterona contra la hipercalemia, luego de una
carga dietaria de K'°. La deficiencia parcial de CT en humanos
impide una adecuada adaptacién a una carga de potasio’®.
Recientemente se ha demostrado que los ratones deficientes
en CT muestran hipercalciuria de origen renal'’ comparable
al leak de Ca que se observa en los ratones knockout para el
TRPVS. La distribucién de la CT se superpone principalmente
con aquella del canal TRPVS en el nefrdn distal, y la expresién
del gen de calicreina se ve incrementada en las dietas bajas
en Ca. Recientemente se ha demostrado que la CT estimula la
reabsorcién activa de Ca por via del receptor de bradiquinina
tipo 2 que compromete la activacién del TRPV5 por via de la

protein cinasa C'®. Esto indica que la calicreina podria ser un
modulador fisiolégico de la reabsorcién tubular de Ca.

Manipulaciones farmacolégicas del sistema
calicreina-quinina renal

La secrecién de calicreinas renales por las células del tibulo
colector puede ser incrementada por los bloqueadores de
canales de potasio ATP dependientes (KATP). Asi, la adminis-
tracién oral de glibenclamida (un bloqueante de los canales
KATP) o de un bloqueante de los canales KATP rifidén-selectivo,
el U18177, induce natriuresis y un incremento en secrecién de
calicreinas que suprimen la elevacién de la presién sistélica en
ratas Sprague Dawley que recibieron CINa al 8% en su dieta.
Estos efectos se ven anulados con la coadministracién de un
antagonista del receptor B2 de bradiquinina (B2BK), FR17365,
que indica que el bloqueo de los canales KATP induce la diu-
resis y natriuresis por la liberacién de calicreinas renales™.

La ebelactona B y la poststatina son inhibidores de la quini-
nasa renal CPY. Cuando estos farmacos se usan en un modelo
de hipertensién inducida por sal-DOCA, previenen el des-
arrollo de hipertensién sal dependiente’. Un inhibidor de la
NEP, BP102, también suprime la elevacién de la presién arte-
rial sistélica, pero su efecto es méas débil con respecto a la
ebelactona B. Curiosamente, las ratas SHR jévenes genética-
mente hipertensas que presentan hipercalciuria tienen una
capacidad atenuada para secretar calicreinas renales en com-
paracién con las ratas normotensas WKY??. Hasta el momento
no hay estudios que hayan manipulado el sistema calicreina-
quinina renal con los firmacos anteriormente mencionados
para ver si modifican la calciuria en animales.

Deficiencia de calicreina tisular en humanos y
su efecto sobre la calciuria

Existe un polimorfismo con pérdida de funcién del gen de la
CT humana denominado R53H (alelo H) que produce una gran
disminucién de la actividad enzimatica. En un estudio cru-
zado en individuos jévenes blancos varones, 30 de los sujetos
eran homocigotos para el R53H y 10 eran heterocigotos para
el mismo gen. Fueron asignados al azar a periodos de 7 dias
de dieta baja en Ca (10 mmol/dia) asociado con una dieta baja
en Na/alta en K o una dieta alta-Na/baja-K para modular la
sintesis de CT?!. Al séptimo dia de cada dieta, los partici-
pantes fueron estudiados antes y durante la infusién de 2 h
de furosemida, que funcionalmente excluye la rama gruesa
ascendente de Henle e incrementa la oferta de Ca a los seg-
mentos tubulares distales. La actividad de calicreina urinaria
fue un 50-60% mas baja en los participantes con R53H que en
aquellos sin el R53R. La adaptacién de la excrecién urinaria
de Ca a las dietas contrastantes en Na/K no fue afectada en
los participantes portadores de R53H. En contraste, los par-
ticipantes R53H luego de la infusién de furosemida tuvieron
significativamente concentraciones de Ca ionizado sérico més
bajas que los participantes R53R (p<0,0001) y una tendencia
no significativa a mayores excreciones urinarias de Ca que los
participantes R53R. Estos efectos fueron mas marcados con
dietas bajo-Na/alto-K.
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Otro estudio reciente analizé polimorfismos de la CT en
voluntarios japoneses y examind la asociacién entre el alelo
H en la regién del promotor, que como ya dijimos ha mos-
trado producir una disminucién de la actividad del promotor,
y la actividad de la calicreina urinaria?’. Fueron analizados
para el promotor y las regiones codificantes del gen de la
calicreina tisular 90 y 73 voluntarios, respectivamente. La pre-
sencia del alelo H en la poblacién japonesa fue frecuente, del
24%. Se encontré un polimorfismo sinénimo y 3 no sinénimos
en las regiones codificantes. Estudiaron los pardmetros fisio-
légicos en sujetos tratados mediante una dieta ad libitum. La
actividad de calicreina urinaria no estuvo disminuida signifi-
cativamente en los sujetos con el alelo H comparados con los
individuos sin el alelo H, a pesar de que estuvo baja en 2 homo-
cigotos para el alelo H. Sin embargo, la excrecién urinaria de
Ca y Na fueron mayores en los sujetos con el alelo H aquellos
sin ese alelo.

De estos estudios se deduce que el polimorfismo con
pérdida de funcién del gen de la CT humana (alelo H) es rela-
tivamente frecuente. Estos individuos tiene una tendencia a
excreciéon mas alta de Ca y Na en orina y a que el defecto se
manifieste mas durante la infusién de furosemida, que altera
la reabsorcién de Ca en esa porcién tubular, exagerando los
defectos de reabsorcién en el tibulo distal.

Colofén

En el futuro habrd que estudiar si el sistema calicreina-
quinina renal esta alterado en animales con hipercalciuria y
en humanos con hipercalciuria idiopatica. Este sistema podria
ser modificado por bloqueantes de los canales KATP rinén-
selectivos que aumentan la secrecién de calicreina tisular
renal o a través del aumento de la quininas urinarias por inhi-
bidores de la quininasa renal CPY, como la ebelactona B y la
posestatina. De esta manera se podria tratar la litiasis renal
recurrente producida por hipercalciuria idiopéatica por farma-
cos diferentes a los diuréticos tiazidicos.

Conflicto de intereses

Los autores declaran no tener ningin conflicto de intereses.

BIBLIOGRAFIA

1. Houillier P, Normand M, Froissart M, Blanchard A, Jungers P,
Paillard M. Calciuric response to an acute acid load in healthy
subjects and hypercalciuric calcium stone formers. Kidney
Int. 1996;50:987-97.

2. Rouse D, Suki WN. Renal control of extracellular calcium.
Kidney Int. 1990;38:700-8.

3. Blanchard A, Jeunemaitre X, Coudol P, Dechaux M, Froissart
M, May A, et al. Paracellin-1 is critical for magnesium and
calcium reabsorption in the human thick ascending limb of
Henle. Kidney Int. 2001;59:2206-15.

4. Kurokawa K. The kidney and calcium homeostasis. Kidney Int
Suppl. 1994;44:597-105.

5. Hoenderop JG, Nilius B, Bindels RJ. Molecular mechanism of
active Ca2+ reabsorption in the distal nephron. Annu Rev
Physiol. 2002;64:529-49.

6. Hoenderop JG, van Leeuwen JP, van der Eerden BC, Kersten FF,
van der Kemp AW, Merillat AM, et al. Renal Ca2+ wasting,
hyperabsorption, and reduced bone thickness in mice lacking
TRPVS. J Clin Invest. 2003;112:1906-14.

7. Topala CN, Bindels RJ, Hoenderop JG. Regulation of the
epithelial calcium channel TRPVS by extracellular factors.
Curr Opin Nephrol Hypertens. 2007;16:319-24.

8. Wolf MT, An SW, Nie M, Bal MS, Huang CL. Klotho
up-regulates renal calcium channel transient receptor
potential vanilloid 5 (TRPV5) by intra- and extracellular
N-glycosylation-dependent mechanisms. J Biol Chem.
2014;289:35849-57.

9. Alexander RT, Woundenberg-Vrenken TE, Buuman J, DijKman
H, van der Eerden BC, van Leeuwen JP, et al. Klotho prenents
renal calcium loss. L Am Soc Nephrol. 2009;20:2371-9.

10. Figueroa CD, Maclver AG, Mackenzie JC, Bhoola KD.
Localisation of immunoreactive kininogen and tissue
kallikrein in the human nephron. Histochemistry.
1988;89:437-42.

11. Omata K, Carretero OA, Scicli AG, Jackson BA. Localization of
active and inactive kallikrein (kininogenase activity) in the
microdissected rabbit nephron. Kidney Int. 1982;22:

602-7.

12. Marchetti J, Imbert-Teboul M, Alhenc-Gelas F, Allegrini J,
Menard ], Morel F. Kallikrein along the rabbit microdissected
nephron: A micromethod for its measurement. Effect of
adrenalectomy and DOCA treatment. Pflugers Arch.
1984;401:27-33.

13. Meneton P, Bloch-Faure M, Hagege AA, Ruetten H, Huang W,
Bergaya S, et al. Cardiovascular abnormalities with normal
blood pressure in tissue kallikrein-deficient mice. Proc Natl
Acad Sci U S A. 2001;98:2634-9.

14. Katori M, Majima M. Renal (tissue) kallikrein-kinin system in
the kidney and novel potential drugs for salt-sensitive
hypertension. Prog Drug Res. 2014;69, 59- 10.

15. Chambrey R, Picard N. Role of tissue kallikrein in regulation of
tubule function. Curr Opin Nephrol Hypertens. 2011;20,
523-8.

16. Monteiro JS, Blanchard A, Curis E, Chambrey R, Jeunemaitre
X, Azizi M. Partial genetic deficiency in tissue kallikrein
impairs adaptation to high potassium intake in humans.
Kidney Int. 2013;84, 1271- 7.

17. Picard N, van Abel M, Campone C, Seiler M, Bloch-Faure M,
Hoenderop JG, et al. Tissue kallikrein-deficient mice display a
defect in renal tubular calcium absorption. ] Am Soc Nephrol.
2005;16:3602-10.

18. Gkika D, Topala CN, Chang Q, Picard N, Thébault S, Houillier P,
et al. Tissue kallikrein stimulates Ca(2+) reabsorption via
PKC-dependent plasma membrane accumulation of TRPVS.
EMBO ]. 2006;25:4707-16.

19. Katori M, Majima M. Renal (tissue) kallikrein-kinin system in
the kidney and novel potential drugs for salt-sensitive
hypertension. Prog Drug Res. 2014;69:59-1009.

20. Yamanaka M, Hayashi I, Fujita T, Cha SH, Endou H,
Higashihar M, et al. Potassium-induced increase in renal
kallikrein secretion is attenuated in dissected renal
connecting tubules of young spontaneously hypertensive
rats. Int Immunopharmacol. 2002;2:1957-64.

21. Blanchard A, Azizi M, Peyrard S, Stern N, Alhenc-Gelas F,
Houillier P, et al. Partial human genetic deficiency in tissue
kallikrein activity and renal calcium handling. Clin ] Am Soc
Nephrol. 2007;2:320-5.

22. Fujita T, Yasuda S, Kamata M, Kamata Y, Kumagai Y, Majima
M. A common polymorphism in the tissue kallikrein gene is
associated with increased urinary excretions of calcium and
sodium in Japanese volunteers. ] Hum Genet. 2013;58:

758-61.


http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0115
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0120
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0125
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0130
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0130
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0130
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0130
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0130
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0130
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0130
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0130
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0130
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0130
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0130
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0130
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0130
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0130
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0130
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0130
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0130
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0130
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0130
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0135
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0140
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0145
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0150
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0155
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0160
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0165
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0170
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0175
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0180
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0185
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0190
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0195
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0200
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0205
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0210
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0215
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220
http://refhub.elsevier.com/S0211-6995(16)30059-5/sbref0220

	¿Es el sistema calicreína/quinina renal un factor modulador de la calciuria?
	Introducción
	Canal epitelial de calcio TRPV5 y su regulación por factores tubulares
	Manipulaciones farmacológicas del sistema calicreína-quinina renal
	Deficiencia de calicreína tisular en humanos y su efecto sobre la calciuria
	Colofón
	Conflicto de intereses
	Bibliografía


