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Resumen

Antecedentes: El uso de inhibidores de la enzima convertidora de angiotensina es eficaz para
retardar la progresion de retinopatia diabética; se desconoce si su empleo se asocia con un
mejor desenlace visual en pacientes con edema macular diabético.

Material y métodos: Estudio observacional, comparativo, longitudinal y retrospectivo. Se eva-
luaron pacientes con edema macular diabético tratados mediante fotocoagulacion, y con
hipertension arterial sistémica tratados con inhibidores de la enzima convertidora de angio-
tensina (grupo 1), y no hipertensos (grupo 2). La variable dependiente fue la proporcion de
mejoria visual, definida operativamente como la ganancia de una o mas lineas de vision,
3 semanas después de la fotocoagulacion; la variable independiente fue la presencia o ausen-
cia del tratamiento con inhibidores de la enzima convertidora de angiotensina. Se comparo la
proporcion de ojos con mejoria visual entre grupos mediante x2.

Resultados: Treinta y tres ojos (51.6%) se asignaron al grupo 1y 31 (48.4%) al 2; el promedio
de agudeza visual mejoro a las 3 semanas, con respecto al basal (p=0.002). La proporcion de
ojos con mejoria visual no difirid entre los pacientes tratados con inhibidores de la enzima
convertidora de angiotensina (45.5%) y aquellos que no los recibian (51.6%, p=0.4).

* Autora para correspondencia: Servicio de Oftalmologia, Hospital Juarez de México, Av. Instituto Politécnico Nacional 5160 Magdalena de
las Salinas, C.P. 06770, Gustavo A. Madero, México, D.F. Tel.: +52 55 5747 7624.
Correo electrénico: vlimag@eninfinitum.com (V. Lima-Gomez).
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270 S.A. Somilleda-Ventura et al.
Conclusiones: La proporcion de ojos con mejoria visual entre los pacientes tratados con inhi-
bidores de la enzima convertidora de angiotensina y quienes no lo usaban no tuvo diferencia
significativa. No se sustenta inhibir la angiotensina Il como terapia adjunta a la fotocoagulacion
focal, para mejorar el desenlace en pacientes con edema macular diabético.
© 2015 Academia Mexicana de Cirugia A.C. Publicado por Masson Doyma México S.A. Este es un
articulo Open Access bajo la CC BY-NC-ND licencia (http://creativecommons.org/licencias/by-
nc-nd/4.0/).

KEYWORDS Association between visual improvement after photocoagulation and the use

Diabetic macular of angiotensin converting enzyme inhibitors in diabetic macular oedema

oedema;

Focal Abstract

photocoagulation; Background: Angiotensin converting enzyme inhibitors are effective in delaying the progression
Angiotensin of diabetic retinopathy. It is unknown if their use is associated with a better visual outcome in
converting enzyme patients with diabetic macular oedema.

inhibitors; Material and methods: A non-experimental, comparative, longitudinal and retrospective study

Visual improvement;
Diabetic retinopathy

Antecedentes

was performed on patients with diabetic macular oedema treated by focal photocoagulation,
and with systemic arterial hypertension treated with angiotensin converting enzyme inhibitors
(Group 1), and without hypertension (Group 2). The dependent variable was the proportion
with visual improvement, operatively defined as the gain of one or more lines of vision three
weeks after photocoagulation. The independent variable was the use of angiotensin conver-
ting enzyme inhibitors. The proportion of eyes with visual improvement after treatment was
compared between groups using the Chi squared (x?) test.

Results: A total of 33 eyes (51.6%) were assigned to group 1, and 31 (48.2%), to group 2. The
mean of visual acuity improved after three weeks, compared with baseline (p=0.002).
The proportion of eyes with visual improvement did not differ between patients treated with
angiotensin converting enzyme inhibitors (45.5%) and those that did not use them (51.6%,
p=0.4).

Conclusions: There was no statistical difference in the proportion of eyes with visual impro-
vement between patients treated with angiotensin converting enzyme inhibitors and in those
where they were not used. There is no support for the inhibition of angiotensin Il in addition to
photocoagulation for improving the outcome in patients with diabetic macular oedema.

© 2015 Academia Mexicana de Cirugia A.C. Published by Masson Doyma México S.A. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

que contribuyen a formar el engrosamiento, como inflama-
cién, factores de permeabilidad vascular y angiotensina Il

El edema macular es la principal causa de pérdida visual en
pacientes con cualquier grado de retinopatia diabética, y el
edema macular se caracteriza por el engrosamiento de la
macula debido a la acumulacion de liquido en el tejido reti-
niano, que separa los fotorreceptores, por lo que disminuye
la vision'.

La pérdida de las células de soporte en los capilares de
la retina (pericitos) forma microaneurismas y permite la
filtracion de liquido y elementos inflamatorios que produ-
cen edema macular’“. La fuga capilar puede surgir de una
lesion localizada (edema focal), o de una red capilar extensa
danada (edema difuso).

El tratamiento estandar para el edema macular con fil-
tracion localizada es la fotocoagulacion focal, que cierra los
sitios de fuga capilar y promueve la resorcion del liquido
extravasado; este tratamiento reduce la incidencia de pér-
dida visual moderada (3 lineas de vision) del 33 al 13%°.

Aunque la fotocoagulacion logra la involucion del edema,
en pocas ocasiones consigue mejorar la vision®’. Esta
ausencia de mejoria podria asociarse con otros elementos

(Ang 11)8.

El factor de crecimiento endotelial vascular, también
conocido como factor de permeabilidad vascular, permite
el transporte transcitotico del liquido hacia la retina a tra-
vés de unas estructuras de la pared endotelial, conocidas
como caveolas. El liquido que fuga por las caveolas puede
retirarse mediante la enzima ATPasa del epitelio pigmenta-
rio; este mecanismo es insuficiente en los 0jos con edema
macular, por el aumento de la concentracion retiniana del
factor de crecimiento endotelial vascular, que favorece la
persistencia del engrosamiento de la macula.

Otro componente en la formacion del edema macu-
lar diabético es el sistema renina-angiotensina-aldosterona,
que también existe en la retina’; la Ang Il es una hor-
mona reguladora del balance de liquido y sodio, asi como
del crecimiento celular'?, que ejerce su efecto mediante
2 receptores principales: AT1 y AT2. Los receptores AT1
median la vasoconstriccion, la liberacion de vasopresina y
aldosterona, la fibrosis, el crecimiento y la migracion celu-
lar. Los AT2 conllevan reacciones contrarreguladoras como
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vasodilatacion, liberacion de 6xido nitrico e inhibicion de la
proliferacion y el crecimiento''.

La sintesis de Ang Il en la retina se realiza por la accion
de la enzima convertidora de angiotensina, que se produce
en el endotelio capilar y en el epitelio pigmentario reti-
niano; el receptor tipo 1 de Ang Il se localiza en el mismo
sitio que el del factor de crecimiento endotelial vascular'?.

Se ha reportado que los inhibidores de la enzima con-
vertidora de angiotensina son mas eficaces para disminuir la
incidencia y la progresion de la retinopatia diabética, y para
favorecer su regresion en diabéticos tipo 2'3; no se ha des-
crito el efecto que tendria bloquear la Ang Il en un evento
de corto plazo, como la resolucion del engrosamiento des-
pués de la fotocoagulacion focal, en ojos con edema macular
diabético.

La Ang Il aumenta la expresion de factor de crecimiento
endotelial vascular, por lo que su bloqueo farmacoldgico
tedricamente permitiria acelerar la resolucion del engrosa-
miento macular, al reducir la filtracion capilar dependiente
de las caveolas; este mecanismo podria facilitar la resolu-
cion del edema y ayudar a mejorar la funcion visual después
de la fotocoagulacion focal.

Se desarrolld un estudio para comparar la proporcion de
ojos con mejoria visual después de la fotocoagulacion, entre
pacientes ya tratados con inhibidores de la enzima conver-
tidora de angiotensina y los pacientes que no los recibian,
con la finalidad de identificar si bloquear la Ang Il podria ser
eficaz para mejorar el desenlace funcional en diabéticos con
edema macular.

Material y métodos

Se realizd un estudio observacional, comparativo, longi-
tudinal y retrospectivo, en pacientes con edema macular
diabético de tipo focal.

La poblacion objetivo fueron los pacientes diabéticos con
edema macular, que acudieron al Servicio de Oftalmologia,
del Hospital Juarez de México, de la Secretaria de Salud en
la Ciudad de México y su area metropolitana; la poblacion
accesible fueron los pacientes tratados en un hospital gene-
ral entre el 26 de marzo de 2008 y el 3 de diciembre de 2013.
El estudio se desarroll6 del 20 de abril al 20 de mayo de 2015,
y fue autorizado por las Comisiones de Investigacion y Etica,
y de Investigacion de la institucion donde se realizé.

Se incluyeron pacientes de cualquier género, y de edad
adulta, con diagnostico de edema macular clinicamente
significativo, que hubieran sido tratados mediante fotocoa-
gulacion focal por un mismo especialista en retina, y que
ademas tuvieran hipertension arterial sistémica tratada con
inhibidores de la enzima convertidora de angiotensina o sin
hipertension arterial, que contaran con registro de agudeza
visual mejor corregida bajo refraccion subjetiva, medida en
equivalente decimal y con un mapa rapido macular de tomo-
grafia de coherencia oOptica, el dia de la fotocoagulacion y
3 semanas después.

Se excluyeron los pacientes con cualquier otro trata-
miento antihipertensivo, o con opacidad de cristalino, asi
como otras enfermedades oculares que disminuyeran la
vision.

Se eliminaron los pacientes que no asistieron a las visitas
de seguimiento y aquellos con datos incompletos.

La variable dependiente fue la mejoria de la agudeza
visual, definida operativamente como la ganancia de una o
mas lineas de vision después de la fotocoagulacion; la varia-
ble independiente fue el uso de inhibidores de la enzima
convertidora de angiotensina. Ambas variables cualitativas
nominales se calificaron como presente o ausente.

Se definieron como variables secundarias el grosor del
punto central, grosor del campo central y volumen macu-
lar, y se midieron por tomografia de coherencia dptica con
el equipo Stratus OCT (Carl Zeiss, Meditec, Dublin, CA, EE.
UU.). Se identificaron los promedios de cambio a las 3 sema-
nas posteriores a la fotocoagulacion focal mediante t de
Student para muestras pareadas.

Se compard la proporcion de ojos con mejoria visual entre
los pacientes que tenian el tratamiento con inhibidores de la
enzima convertidora de angiotensina y quienes no lo tenian,
mediante 2.

Se considero significativa a una p<0.05; la informacion
se almaceno y analizo con el programa SPSS IBM version 22,
para Windows.

Resultados

Se evaluaron 64 ojos de 53 pacientes, con edad entre 25y 80
anos (promedio 61, DE +£9.7); 35 correspondieron a pacien-
tes del sexo masculino (54.7%). El tiempo de evolucion de
la diabetes tuvo un recorrido de uno a 30 afos (promedio
14.4, DE £ 6.9), 17 ojos eran de pacientes tratados con insu-
lina (26.6%) y 48 de pacientes tratados con hipoglucemiantes
orales o dieta. Treinta y tres ojos correspondian a pacientes
que padecian hipertension arterial sistémica (44.6%).

El grado de retinopatia diabética fue no proliferativa leve
en 10 ojos (15.6%), no proliferativa moderada en 35 (54.7%),
no proliferativa severa en 3 (4.7%), y proliferativa en 16
(25%); en 45 ojos el edema macular era monofocal (70.3%).

Antes de la fotocoagulacion, la agudeza visual tuvo un
recorrido de 0.13 a 1.00, el grosor del campo central de 146
a 287 um, el grosor del punto central de 122 a 260 um, y el
volumen macular de 6.24 a 8.76 mm?3. Tres semanas después
de la fotocoagulacion, la agudeza visual tuvo un recorrido de
0.10 a 1.00, el grosor del campo central de 131 a 313 um,
el grosor del punto central de 112 a 307 um y el volumen
macular de 6.35 a 8.87 mm?>. La comparacion de las variables
medidas el dia de la aplicacion del laser macular selectivo
y 3 semanas después se muestra en la tabla 1.

Del total de la muestra, 33 ojos eran de pacientes
tratados con inhibidores de la enzima convertidora de angio-
tensina (51.6%), los cuales se asignaron al grupo 1, y los 31
restantes (48.4%) al grupo 2. La comparacion de las variables
entre grupos se muestra en la tabla 2; no existieron dife-
rencias en las variables previas al tratamiento entre ambos
grupos.

La proporcion de ojos con mejoria visual en pacientes que
recibian tratamiento con inhibidores de la enzima conver-
tidora de angiotensina (45.5%) no difirid significativamente
de la encontrada en los pacientes que no recibieron este
tratamiento (51.6%, p=0.40) (tabla 3).

Discusion

La proporcion de ojos con edema macular que presento
mejoria visual 3 semanas después de la fotocoagulacion
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Tabla 1 Comparacion de agudeza visual y variables anatomicas el dia de tratamiento y 3 semanas después
Variables Fotocoagulacion focal® p

Dia de tratamiento

Tres semanas después

Agudeza visual 0.5+ 0.3 0.6 = 0.3 0.002
GPC 172.8 + 30.4 178.3 + 37.2 0.04
GCC 206.9 + 29.8 210.2 £+ 32.2 0.10
Volumen macular 7.6 +0.6 7.5+ 0.6 0.03
GCC: grosor del campo central; GPC: grosor del punto central.

@ Promedio 4 DE.

“ t de Student para muestras pareadas.
Tabla 2 Comparacion de agudeza visual y variables anatéomicas entre grupos
Variables Tratamiento con IECA? p

Si No

AVMC 0.5+0.3 0.6 +0.3 0.70°
GPC 169 + 33.2 176.8 + 27.1 0.16"
GCC 201.8 &+ 32 212.3 + 26.6 0.31°
Volumen macular 7.6 £ 0.7 7.6 £ 0.6 0.88
AVMC <20/40 18 (54.5%) 15 (48.4%) 0.40"
Engrosamiento central 9 (27.3%) 12 (38.7%) 0.24"
AVMC a las 3 semanas 0.6 + 0.3 0.6 + 0.2 0.26'
GPC a las 3 semanas 181.2 + 47.8 175.2 + 21.3 0.96'
GCC a las 3 semanas 210 + 39.7 210.5 + 22.2 0.52°
Volumen macular a las 3 semanas 7.5 £ 0.6 7.5+ 0.6 0.91
AVMC: agudeza visual mejor corregida; GCC: grosor del campo central; GPC: grosor del punto central.

a8 Promedio + DE.

* t de Student para muestras independientes.

X2

Tabla 3 Comparacion de mejoria visual entre grupos
Tratamiento con IECA Mejoria visual Sin mejoria visual p
Si 15 (45.5%) 18 (54.5%) 0.40
No 16 (51.6%) 15 (48.4%)
IECA: inhibidor de la enzima convertidora de angiotensina.

N

X"

focal, fue semejante entre los pacientes que recibian tra-
tamiento con inhibidores de la enzima convertidora de
angiotensina y los que no lo recibian.

Se esperaba que la proporcion de ojos con mejoria visual
después de la fotocoagulacion fuera mayor en pacientes
tratados con inhibidores de la enzima convertidora de angio-
tensina, por el efecto benéfico que estos farmacos han
tenido sobre la incidencia y progresion de la retinopatia
diabética'.

En 2007, Cha y Kim' reportaron que pequefias dosis de
inhibidores de la enzima convertidora de angiotensina no
mostraban efectos benéficos, para retardar la progresion de
retinopatia diabética no proliferativa severa.

Mauer et al.'® describieron en 2009 una reduccion de 2
0 mas estadios en la incidencia de progresion de retinopa-
tia diabética mediante el uso de un inhibidor de la enzima
convertidora de angiotensina y un bloqueador de recepto-
res 1 de Ang Il, independientemente de los cambios en la

presion sanguinea. Estos resultados coinciden con los encon-
trados por Harindhanavudhi et al."” quienes reportaron en
2011 que 62 de los pacientes tratados con enalapril y losar-
tan (27.8%) tuvieron una reduccion significativa del 65 y
70% en la incidencia de progresion de retinopatia diabética,
respectivamente.

Hogeboom van Buggenum et al.'® encontraron en 2002
que los ojos de pacientes tratados con inhibidores de la
enzima convertidora de angiotensina tenian menores con-
centraciones de factor de crecimiento endotelial vascular
en el vitreo, comparados con los de los pacientes que
no tenian este tratamiento. Reducir la concentracion ocu-
lar del factor de crecimiento endotelial vascular con sus
farmacos antagonistas es el principio del tratamiento intra-
vitreo en pacientes con edema macular; el efecto de la
Ang Il era tedricamente un elemento que podria haber
favorecido la involucion del engrosamiento y la mejoria
visual.



Edema macular diabético y angiotensina

pocumento aescargaao de nup.//WWW.EISEVIET.eS €l £9/Ub/ZU10b. LOpIla para uso personal, se pronioe la transmision ae esie aocumento por cuaiquier meaio o rormato.

273

La proporcion de mejoria visual no cambio entre los
pacientes que utilizaban tratamiento con inhibidores de la
enzima convertidora de angiotensina y los que no, 3 semanas
después de la fotocoagulacion; esto podria deberse a que la
intervencion sobre la Ang Il tuviera un efecto menor a corto
plazo. Los estudios que evallan la progresion en la retinopa-
tia diabética tienen mediciones a largo plazo, ya que no se
espera un cambio en el grado de retinopatia en un periodo
corto.

Otro factor que pudiera haber intervenido es que el blo-
quear la Ang Il inhibiera funciones protectoras, como las
reguladas por el receptor tipo 2 de Ang ll; se ha identifi-
cado que la fotocoagulacion aumenta la expresion génica de
los receptores tipo 2 de Ang II'?, que facilitan el retiro del
liquido intrarretiniano. El bloqueo completo de la produc-
cion de Ang Il evitaria los efectos benéficos de la activacion
de los receptores tipo 2, y los asociados con la produccion
de Ang 1-7'%,

La enzima convertidora de angiotensina 2 transforma la
Ang | en Ang 1-9 y también convierte la Ang Il en angiotensina
1-7; esta Ultima, que también puede generarse a partir de la
Ang 1-9, tiene una accion antiproliferativa y vasodilatadora,
capaz de contrarrestar los efectos mediados por el receptor
1 de Ang Il (Burrell et al.?° 2004). La expresion de Ang 1-
7 disminuye conforme progresa la diabetes; Verma et al.
demostraron en 2012' que la inyeccion de Ang 1-7 recom-
binante confiere un efecto protector contra la incidencia de
retinopatia diabética en roedores.

Se ha descrito que los inhibidores de la enzima con-
vertidora de angiotensina y los antagonistas de receptores
de angiotensina (ARA 1l) no atraviesan la barrera hema-
torretiniana, debido a su peso molecular’’, pero en el
edema macular clinicamente significativo el dano en esta
estructura permite la salida de moléculas mas grandes
(lipoproteinas)??, lo que permitiria a esos farmacos alcanzar
el tejido retiniano; ademas, el efecto esperado se llevaria
a cabo en las células endoteliales”, por lo cual no seria
indispensable que cruzaran la barrera hematorretiniana.

La participacion del sistema renina-angiotensina en la
fisiopatologia del edema macular diabético ya esta docu-
mentada, pero no se ha establecido aun el sitio sobre el
cual debe intervenirse para obtener una mejoria funcio-
nal con un tratamiento adjunto. Ademas de la informacion
bioquimica disponible, los resultados de este estudio no sus-
tentan el uso de inhibidores de la enzima convertidora de
angiotensina para aumentar la incidencia de mejoria visual
después de la fotocoagulacion en edema macular diabético;
por lo que se requiere evaluar prospectivamente el uso de
antagonistas del receptor 1 de Ang Il, para determinar si
su empleo como terapia adjunta después de la fotocoagula-
cion aumenta la incidencia de mejoria visual en pacientes
diabéticos con edema macular.

Conclusiones

La proporcion de ojos con mejoria visual no difirid significa-
tivamente entre los pacientes tratados con inhibidores de la
enzima convertidora de angiotensina y los pacientes que no
los usaban. No se cuenta con evidencia que apoye el bloqueo
de la produccion de Ang Il como terapia adjunta después de
la fotocoagulacion focal, en edema macular diabético.

Conflicto de intereses

Los autores manifiestan no tener conflictos de intereses.

Bibliografia

1. Nentwich MM, Ulbig MW. Diabetic retinopathy-ocular
complications of diabetes mellitus. World J Diabetes.
2015;6:489-99.

2. Wilkinson-Berka JL, Rana |, Armani R, Agrotis A. Reactive oxygen
species, Nox and angiotensin Il in angiogenesis: Implications for
retinopathy. Clin Sci. 2013;124:597-615.

3. Wilkinson-Berka JL. Angiotensin and diabetic retinopathy. Int J
Biochem Cell Biol. 2006;38:752-65.

4. De Benedetto U, Querques G, Lattanzio R, Borrelli E, Triolo G,
Maestranzi G, et al. Macular dysfunction is common in both type
1 and type 2 diabetic patients without macular edema. Retina.
2014;34:2171-7.

5. O’Day R, Barthelmes D, Zhu M, Wong TY, McAllister IL, Arnold
JJ, et al. Baseline central macular thickness predicts the need
for retreatment with intravitreal triamcinolone plus laser pho-
tocoagulation for diabetic macular edema. Clin Ophthalmol.
2013;7:1565-70.

6. Zhang X, Zeng H, Bao S, Wang N, Gillies MC. Diabetic macular
edema: New concepts in patho-physiology and treatment. Cell
Biosci. 2014;4:27.

7. Ford JA, Lois N, Royle P, Clar C, Shyangdan D, Waugh N. Current
treatments in diabetic macular oedema: Systematic review and
meta-analysis. BMJ Open. 2013;3:1-58.

8. Sjolie AK, Dodson P, Hobbs R. Does renin-angiotensin system
blockade have a role in preventing diabetic retinopathy? A cli-
nical review. Int J Clin Pract. 2011;65:148-53.

9. Fletcher EL, Phipps JA, Ward MM, Vessey KA, Wilkinson-Berka
JL. The renin-angiotensin system in retinal health and disease:
Its influence on neurons, glia and the vasculature. Prog Retin
Eye Res. 2010;29:284-311.

10. Marin Garcia PJ, Marin-Castano ME. Angiotensin Il-related
hypertension and eye diseases. World J Cardiol. 2014;6:968-84.

11. Marchesi C, Paradis P, Schiffrin EL. Role of the renin-
angiotensin system in vascular inflammation. Trends Pharmacol
Sci. 2008;29:367-74.

12. Wilkinson-Berka JL, Agrotis A, Deliyanti D. The retinal renin-
angiotensin system: Roles of angiotensin Il and aldosterone.
Peptides. 2012;36:142-50.

13. Kim JH, Kim JH, Yu YS, Cho CS, Kim KW. Blockade of angiotensin
Il attenuates VEGF-mediated blood-retinal barrier breakdown in
diabetic retinopathy. J Cereb Blood Flow Metab. 2009;29:621-8.

14. Verma A, Shan Z, Lei B, Yuan L, Liu X, Nakagawa T, et al. ACE2
and Ang-(1-7) confer protection against development of diabe-
tic retinopathy. Mol Ther. 2012;20:28-36.

15. Cha YJ, Kim SJ. The therapeutic effects of angiotensin-
converting enzyme inhibitors in severe non-proliferative
diabetic retinopathy. Korean J Ophthalmol. 2007;21:28-32.

16. Mauer M, Zinman B, Gardiner R, Suissa S, Sinaiko A, Strand T,
et al. Renal and retinal effects of enalapril and losartan in type
1 diabetes. N Engl J Med. 2009;361:40-51.

17. Harindhanavudhi T, Mauer M, Klein R, Zinman B, Sinaiko A,
Caramori ML, et al. Benefits of renin-angiotensin blockade on
retinopathy in type 1 diabetes vary with glycemic control. Dia-
betes Care. 2011;34:1838-42.

18. Hogeboom van Buggenum IM, Polak BC, Reichert-Thoen JW, de
Vries-Knoppert WA, van Hinsbergh VW, Tangelder GJ. Angio-
tensin converting enzyme inhibiting therapy is associated with
lower vitreous vascular endothelial growth factor concen-
trations in patients with proliferative diabetic retinopathy.
Diabetologia. 2002;45:203-9.


http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0120
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0125
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0130
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0135
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0140
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0145
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0150
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0155
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0160
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0165
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0170
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0175
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0180
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0185
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0190
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0195
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0200
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0205

pocumento aescargado ae nip.//wWww.elsevier.es el £9/Uo/£U16. Lopla para uso personal, Se pronioe la transmision de este aocumento por cuaiquier medio o rormato.

274

S.A. Somilleda-Ventura et al.

19.

20.

21.

Wilson AS, Hobbs BG, Shen WY, Speed TP, Schmidt U, Begley
CG, et al. Argon laser photocoagulation-induced modification
of gene expression in the retina. Invest Ophthalmol Vis Sci.
2003;44:1426-34.

Burrell LM, Johnston Cl, Tikellis C, Cooper ME. ACE2, a new regu-
lator of the renin-angiotensin system. Trends Endocrinol Metab.
2004;15:166-9.

Wright AD, Dodson PM. Diabetic retinopathy and blockade of
the renin-angiotensin system: New data from the DIRECT study
programme. Eye. 2010;24:1-6.

22. Villarroel M, Garcia-Ramirez M, Corraliza L, Hernandez C,

Simo R. Effects of high glucose concentration on the barrier
function and the expression of tight junction proteins in
human retinal pigment epithelial cells. Exp Eye Res. 2009;89:
913-20.

23. Miller AG, Tan G, Binger KJ, Pickering RJ, Thomas MC, Nagaraj

RH, et al. Candesartan attenuates diabetic retinal vascu-
lar pathology by restoring glyoxalase-l function. Diabetes.
2010;59:3208-15.


http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0210
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0215
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0220
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0225
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230
http://refhub.elsevier.com/S0009-7411(15)00232-7/sbref0230

