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KEYWORDS Abstract

Interleukin-1pB; Background: Interleukin-13 (IL-1B) increases necrotic neuronal cell death in the CA1 area after
Status epilepticus; induced status epilepticus (SE) in developing rats. However, it remains uncertain whether IL-
Dentate gyrus; 1B has a similar effect on the hippocampal dentate gyrus (DG). In this study, we analysed the
Hippocampus; effects of IL-1B on 14-day-old Wistar rats experiencing DG neuronal death induced by SE.
Neuronal cell death; Methods: SE was induced with lithium-pilocarpine. Six hours after SE onset, a group of pups
Developing rat was injected with IL-18 (at 0, 0.3, 3, 30, or 300ng/pL) in the right ventricle; another group

was injected with IL-18 receptor (IL-1R1) antagonist (IL-1Ra, at 30ng/uL) of IL-1RI antagonist
(IL-1Ra) alone, and an additional group with 30 ng/uL of IL-1Ra plus 3 ng/pL of IL-1B3. Twenty-
four hours after SE onset, neuronal cell death in the dentate gyrus of the dorsal hippocampus
was assessed using haematoxylin—eosin staining. Dead cells showed eosinophilic cytoplasm and
condensed and fragmented nuclei.
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Introduction

Results: We observed an increased number of eosinophilic cells in the hippocampal DG ipsilat-
eral to the site of injection of 3ng/uL and 300ng/plL of IL-1B in comparison with the vehicle
group. A similar effect was observed in the hippocampal DG contralateral to the site of injection
of 3ng/pL of IL-1B. Administration of both of IL-13 and IL-1Ra failed to prevent an increase in
the number of eosinophilic cells.

Conclusion: Our data suggest that IL-1B increases apoptotic neuronal cell death caused by SE
in the hippocampal GD, which is a mechanism independent of IL-1RI activation.

© 2016 Sociedad Espanola de Neurologia. Published by Elsevier Espana, 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/).

La interleucina-13 aumenta la muerte neuronal en el giro dentado del hipocampo
asociada al estado epiléptico en la rata en desarrollo

Resumen

Introduccion: La interleucina 18 (IL-18) aumenta la muerte neuronal necrética debido al
estado epiléptico (EE) en el area CA1 del hipocampo de ratas en desarrollo; sin embargo, se
desconoce si ejerce un efecto similar en el giro dentado (GD) hipocampal. El objetivo de esta
investigacion fue analizar el efecto de IL-1B en la muerte neuronal inducida por el EE en el GD
de ratas Wistar de 14 dias de edad.

Métodos: ELEE se indujo con el modelo de litio-pilocarpina. Seis horas después del inicio del EE,
la IL-1B se inyecto intracerebroventricularmente (0, 0,3, 3, 30 o0 300 ng/ul); grupos adicionales
se inyectaron con el antagonista natural del receptor tipo i (IL-1RI) de IL-1B (IL-1Ra, 30ng/ul)
en ausencia o presencia de IL-1B (3 ng/ul). La muerte neuronal se evalu6 en la capa granular
del GD 24 h después del EE mediante la tincion de hematoxilina-eosina. Las células muertas se
caracterizaron por presentar citosol eosinofilico y nlcleos condensados y fragmentados.
Resultados: Se observo un incremento en el nimero de células eosinofilicas en el GD ipsilateral
a la inyeccion de 3 y 300ng/ul de IL-18 en comparacion con el grupo vehiculo; en el GD con-
tralateral se observo un efecto similar Unicamente con 3ng/ul de IL-18. La coadministracion
de IL-18 con el IL-1Ra no evito el aumento en el nimero de células eosinofilicas.

Conclusion: La IL-18 aumenta la muerte neuronal con morfologia apoptotica provocada por el
EE en el GD del hipocampo, mecanismo independiente de la activacion del receptor IL-1RI.

© 2016 Sociedad Espaiiola de Neurologia. Publicado por Elsevier Espana, 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/).

widely used in developing rats since it reproduces motor
manifestations of SE and causes neuronal damage in several

According to the World Health Organization, approximately
50 million people around the world now have epilepsy, with a
proportion estimated at 4 to 10 per 1000 people.' The Inter-
national League Against Epilepsy (ILAE) and the International
Bureau for Epilepsy (IBE) define the condition as ‘‘a disor-
der of the brain characterised by an enduring predisposition
to generate epileptic seizures and by the neurobiological,
cognitive, psychological, and social consequences of this
condition’’.? Status epilepticus (SE) is a condition resulting
either from the failure of the mechanisms responsible for
terminating seizures or from the triggering of mechanisms
that cause abnormally prolonged seizures. Depending on
the type and duration of the seizure, the long-term conse-
quences of SE include neuronal death, neuronal damage, and
the alteration of neural networks.® Epidemiological studies
have revealed high incidence of SE in children,*® making
this population particularly vulnerable to this type of epilep-
tic activity and its consequences.

Status epilepticus can be studied experimentally through
the use of animal models. The lithium-pilocarpine model is

brain regions,” "% with one of the most susceptible being
the hippocampus (CA1 pyramidal layer and granular layer of
the dentate gyrus).”'%"" The hippocampus plays an impor-
tant role in cognition and memory, and is characterised by
a trisynaptic circuit which begins in the entorhinal cortex
via the perforating pathway, with projections connecting to
the granule cells of the dentate gyrus; these cells in turn
project axons towards the CA3 pyramidal neurons, which
in turn project to the CA1 area via the Schaffer collateral
pathway.?

Current evidence suggests that neuroinflammation plays
a major role in the pathophysiology of epilepsy and SE.'3'*
People with epilepsy have been found to have high plasma
concentrations of the proinflammatory cytokine interleukin
1B (IL-1B); analysis of surgically resected brain tissue has
also identified cells displaying immunoreactivity to this
cytokine. '8 Higher IL-1B concentration and gene expres-
sion have also been found in developing rats shortly after
SE induction.” %2 Experimental data have also shown IL-
18 to have a pro-epileptic effect?®?°; it has recently
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been demonstrated that this cytokine reduces the currents
induced by y-aminobutyric acid (GABA), the brain’s main
inhibitory neurotransmitter, in specimens from patients with
temporal lobe epilepsy.?® Medel-Matus et al.?”’ observed
that exogenous application of IL-1B increased SE-induced
neuronal death in hippocampal area CA1; this effect was
mediated by interleukin 1 receptor, type | (IL-1R1). However,
it is unknown whether this cytokine has the same effect on
other hippocampal areas, such as the dentate gyrus. The
aim of our study was to evaluate the effect of intracere-
bral administration of different concentrations of IL-18 on
the neuronal death observed in the dentate gyrus following
SE, in addition to assessing the role of IL-1R1 in this effect
through the administration of its natural antagonist (IL-1Ra).

Material and methods
Experimental subjects

The study included male and female Wistar rats of post-
natal age 14 days (P14) when seizures were induced
(body weight: 25-30¢g), raised in the vivarium of the Brain
Research Centre at Universidad Veracruzana. Both male
and female rats were used, since no sexual dimorphisms
have been detected in results for rats at that age and
under the experimental conditions used. The parents of
the rats used were procured from the company Rismart
S.A. de C.V. (Mexico). During the mating period (5 days),
the animals (one adult male and 2 adult females) were
housed in transparent acrylic cages (20 x 30 x 50cm). The
female adult rats were housed individually in transpar-
ent acrylic cages (15 x 24 x 37cm) during pregnancy and
lactation. The day of birth was considered postnatal day
zero (P0). Litter size was standardised to 8 pups per lit-
ter to prevent differences in body weight. The animals
were kept with their mothers at ambient temperature and
humidity levels, with 12:12 light—dark cycles starting at
8:00 am and free access to food and water. All experiments
observed domestic and international ethical standards, in
accordance with the regulations in force (official Mexi-
can guidelines NOM-062-Z00-1999 on the use and care of
experimental animals) and the National Research Council
guide for the care and use of laboratory animals (2011 ver-
sion).

Induction of status epilepticus with
lithium-pilocarpine

Rats were injected with lithium chloride (3 mEq/kg, i.p.)
on day P13; 20 hours later, on day P14, SE was induced
with pilocarpine chlorhydrate (100 mg/kg, s.c.). Behavioural
involvement of SE was monitored according to the scale pro-
posed by Haas et al.?%; only animals displaying this behaviour
were included in the study.

Stereotactic surgery

Six hours after pilocarpine clorhydrate administration, rats
were anaesthetised with isoflurane (1.5%-2%), then placed

in a sterotactic frame adapted for neonatal rats. The skull
was exposed and a 2.4mm bit was used to drill a hole
—4.0mm posterior to bregma and —1.6 mm lateral to mid-
line, targeting the right lateral ventricle. A 16 mm, 25G
(0.5mm) needle (Nipro) was inserted 3.5mm below the
level of the skull to administer unilateral microinjections
of the corresponding substances using a microinfusion pump
(Pump 11 Elite, Harvard Apparatus, USA) with flow set at
0.2 pL/min. After the injection was administered, the hole
was covered with surgical bone wax (Ethicon Ltd.) and
the skin was sutured. The rats were rehydrated with glu-
cose solution (DX-5 solution, PiSA Agropecuaria; 5% glucose,
1mL, s.c.) and the wound was covered with a saturated
picric acid solution to prevent maternal cannibalism.?” At
all times, temperature was regulated using a temperature
control system (model 41-90-8D, FHC); rat body temper-
ature was monitored with a rectal thermometer, which
was part of the same system. The entire procedure was
performed in aseptic conditions; surgical equipment was
treated with dry sterilisation (Germinator 500, Stoelting)
prior to each procedure. When the rats had fully recovered,
they were placed in the cages with their mothers. When the
experiments were complete, histological study with haema-
toxylin and eosin staining was used to locate the injection
site.

Administration of IL-18 and IL-1R1a

We produced a concentration-response curve for IL-1B to
assess its effect on SE-induced neuronal death in develop-
ing rats. Six hours after the administration of pilocarpine
clorhydrate, intracerebroventricular (i.c.v.) injections of
IL-18 (recombinant rat, R&D Systems, #501-RL-010/CF)
were administered at 4 different concentrations (0.3, 3,
30, and 300ng in 1pL pyrogen-free saline solution as a
vehicle).?” Each animal received only one of these 4 concen-
trations. The control group was injected with the vehicle
only. In order to evaluate the role of IL-1R1a in neuronal
death, additional groups were created and administered
30ng of IL-1Ra (recombinant rat, R&D Systems, #1545-
RA-025/CF) either alone or in combination with 3ng of
IL-1B.

Preparation of tissues for histological study

Twenty-four hours after SE onset, rats were anaesthetised
with an overdose of pentobarbital sodium (i.p.) and received
transcardiac perfusions of saline solution (NaCl 0.9%) and
4% paraformaldehyde in a 0.1 M phosphate buffer (pH 7.4).
Brains were left in situ at 4°C overnight and subsequently
extracted and post-fixed in the same solution for 2 hours.
The brains were dehydrated in a graded ethanol series (70%,
80%, 95%, and 100%) and xylene, and placed in paraffin
blocks. Subsequently, 10 wum coronal sections were obtained
at the level of the dorsal hippocampus in order to carry
out haematoxylin and eosin staining for the identification of
dead cells in the dentate gyrus. Sections were also obtained
at the level of the lateral ventricles in order to identify the
injection site.
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Haematoxylin and eosin staining

Neuronal damage in the dentate gyrus was evaluated by
optical microscope using a modified version of haematoxylin
and eosin staining.” Dead cells were identified as those dis-
playing shrinking or eosinophilia (pink-coloured cytoplasm),
and whose nuclei displayed blue/purple colour (stained
by haematoxylin), chromatin fragmentation (karyorrhexis,
apoptotic morphology), or markedly pyknotic nuclei without
fragmentation (necrotic morphology). '

The brain sections were deparaffinised using xylene and
hydrated with a graded ethanol series (100%, 95%, and
70%). The sections were then placed for 10 minutes in
Harris haematoxylin (Sigma—Aldrich Co.), washed in reg-
ular water, and placed in acid alcohol 70%. After several
cycles of rinsing with distilled water followed by incu-
bation in ammonium hydroxide 0.3%, the brain sections
were counterstained in eosin in an acidified ethanol solu-
tion (eosin 0.01%; Sigma—Aldrich Co.) for one minute.
The sections were finally dehydrated with ethanol and
xylene and mounted in a non-aqueous medium (Permount,
Fisher Scientific) for subsequent analysis with a Leica opti-
cal microscope. Dead cells were counted in the granular
layer of the dentate gyrus of the dorsal hippocampus
ipsilateral and contralateral to the injection site; counts
were performed in 4 sections per individual to obtain a
mean number of acidophilic cells. The same stain was
used to verify the trajectory of the needle used in i.c.v.
injections.

Statistical analysis

The results were analysed using one-way analysis of vari-
ance for independent groups with a post hoc Tukey test to
identify differences between treatments. Statistical analy-
sis was performed with the SigmaStat software, version 3.5.
Results are expressed as the mean =+ standard error of the
mean (SEM). Graphs were generated using GraphPad Prism
version 5.0.

Results

All the rats in the study displayed generalised seizures and
SE. Histological analysis revealed eosinophilic cells in the
hippocampal dentate gyrus exhibiting highly condensed and
fragmented nuclei, principally in the internal granular layer
(Fig. 1).

The analysis of variance showed significant differences
between groups in the number of dead cells in the den-
tate gyrus ipsilateral to cytokine administration (F4, 251 =5.8,
P=.002). The results showed that the administration of IL-
18 at 3 (73.2+£11.3) and 300ng/pL (69 +9.8) significantly
increased (P=.003 and .007, respectively) the number of
dead cells in the dentate gyrus ipsilateral to the injec-
tion site following SE, compared to the vehicle group
(16.2+£3.2). IL-1B at 0.3 and 30ng/plL did not affect neu-
ronal death in the ipsilateral dentate gyrus following SE
(Fig. 2). Statistical analysis also revealed significant dif-
ferences between groups in the number of dead cells
in the hippocampus contralateral to the administration

site (Fp, 251=4.078, P=.011); however, only the 3ng/plL
preparation increased the number of dead cells observed
after SE (66.9+9.91; P=.006), compared to the vehicle
(24.7 +3.6) (Fig. 2).

Analysis of variance found significant differences
between groups in the effect of the IL-1B receptor
antagonist on the increase caused by the cytokine in
the number of eosinophilic cells in the dentate gyrus,
both ipsilateral (F3, 20 =7.62, P=.001) and contralateral
(F3,201=10.352, P=.001) to the injection site. However,
the administration of IL-1Ra in combination with IL-18
did not prevent the increased neuronal death caused
by the cytokine alone (P=.585). In fact, this combina-
tion was associated with a higher number of eosinophilic
cells in the ipsilateral (77.8+7.9; P=.002) and con-
tralateral dentate gyrus (80.3+6.5, P<.001), compared
to the vehicle group. IL-R1a alone also promoted an
increase in the number of eosinophilic cells in the
ipsi- (60.5+9.2, P=.044) and contralateral hemispheres
(61.5+8.1, P=.011), in comparison to the vehicle group
(Fig. 3).

Discussion

Our results show that i.c.v. administration of IL-1B increases
apoptotic neuronal death in the hippocampal dentate gyrus
after SE, and that this is not mediated by IL-1R1, as its
natural antagonist does not prevent this effect.

It has been widely reported that SE induced by the
lithium-pilocarpine model causes neuronal death in the
developing hippocampus.”~"" In 14-day-old rats, SE causes
necrotic neuronal death in the CA1 area and apoptotic
neuronal death in the internal granular layer of the den-
tate gyrus.'® Our findings are in line with previous studies,
showing apoptotic cell death in the granular layer of the
hippocampal dentate gyrus following SE, with or without
the presence of IL-1B. In a study into the effect of i.c.v.
administration of IL-1B on SE-induced neuronal death in the
hippocampus of rats aged P14, Medel-Matus et al.?’” found
that administration of the cytokine at a concentration of
3ng/pL was associated to increased neuronal death in the
CA1 area in both hippocampi following SE. Our results show
that i.c.v. administration of IL-1B also increases cell death
in another hippocampal region, the dentate gyrus. How-
ever, we observed a varying response in the hippocampi
ipsi- and contralateral to the injection site: neuronal death
increased in the dentate gyrus ipsilateral to the injection
site with IL-1B at 3 and 300 ng/uL, whereas this effect was
only observed with a concentration of 3ng/ulL in the con-
tralateral hippocampus. The difference observed between
hemispheres may be explained by a dilution effect, since
the quantity of IL-1B ultimately reaching the contralat-
eral hemisphere through the ventricular system following
injection may have been insufficient to promote cell
death.

Attempting to identify the mechanism by which IL-13
increases SE-induced neuronal death, we administered it
in combination with the natural antagonist of its recep-
tor; however, the antagonist did not prevent the effect,
for which reason we consider that activation of the type
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Ipsilateral DG

"<

Vehicle

Figure 1

Contralateral DG

Photomicrographs depicting the dentate gyrus regions ipsilateral (left panel) and contralateral (right panel) to the

injection site in one animal treated with the vehicle and another treated with IL-1B at 3 ng concentration. Arrows indicate some of
the cells exhibiting eosinophilic cytosol and chromatin fragmentation. Boxes indicate the areas shown in high-magnification images.
Note that eosinophilic cells display fragmentation of the nucleus, suggesting apoptotic cell death (arrowheads). Scale bars: 50 um

(low and medium magnification) and 10 wm (high magnification).

1 receptor can be ruled out. The previous report by
Medel-Matus et al.”” found that IL-1B increased necrotic
neuronal death in the CA1 area through the activation
of the IL-1R1 receptor. The results of the present study
show that while IL-18 does promote increased neuronal
death in the hippocampus following SE, the mechanism
involved may depend on the brain region affected. IL-
18 may increase neuronal death in the dentate gyrus
through an indirect mechanism, either by causing other

Ipsilateral DG
100 -
o *
c 801 T
2
2 60+
Q
£ 40+
o
c
g -,-
41}
0
0 0.3 3 30 300
IL-1B (ng/ul)

cytokines to be synthesised and released””*° or by promot-
ing changes to cerebral blood flow?'-*?; these factors could
lead to increased cell death. A recent report found that
IL-18 concentrations >25ng/mL (pathophysiological con-
centrations) are associated to a decrease of up to 30%
in GABA,-receptor-mediated neurotransmission in the tis-
sues of patients with temporal lobe epilepsy, suggesting
that the cytokine reduces inhibitory neurotransmission.?
IL-18 has also been observed to decrease the activity

Contralateral DG
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Figure 2 Concentration—response curve for the effect of IL-18 on status epilepticus-induced neuronal cell death in the hip-
pocampal dentate gyrus (DG) ipsilateral (left panel) and contralateral (right panel) to the injection site. Bars represent mean &+ SEM
number of eosinophilic cells in the vehicle group and for the different concentrations of IL-18 (n=6 per group). "P<.05 vs vehicle

group.
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Effect of natural antagonist of IL-13 receptor (IL-1Ra) injected alone and in combination with IL-18 on the number of

eosinophilic cells detected in the hippocampal dentate gyrus (DG) following SE. The left panel shows data for the hippocampus
ipsilateral to the cytokine injection site; the right panel shows data for the contralateral hippocampus. Bars show mean + SEM
number of eosinophilic cells in the vehicle group (veh), the 3ng IL-18 group, the IL-1B +IL-1Ra (3 and 30ng, respectively) group,
and the IL-1Ra (30ng) group (n=6 per group). ‘P <.05 vs vehicle group.

and to promote the endocytosis of glial glutamate trans-
porters in the spinal cord.®* Both decreased GABAergic
transmission and increased glutamatergic transmission could
promote the SE-induced neuronal death observed in our
study.

The dentate gyrus is the main pathway for information
entering the hippocampus through the perforating pathway;
cells in layers Il and Ill of the entorhinal cortex project
axons to the dentate gyrus, and granule neurons project
axons towards the dendrites of the pyramidal neurons in
the CA3 region."” The dentate gyrus of the hippocampus is
one of the best characterised neurogenic regions. The sub-
granular layer contains granule neuron precursor cells which
are integrated into hippocampal circuits and show simi-
lar physiological properties to mature granule neurons,**
which migrate to the granular layer and project axons to the
hilus and the CA3 area.*>* Structural anomalies, including
aberrant dendrite and mossy fibre development, have been
observed in new cells during the development of epilepsy in
animals.*” In granule cells, this leads to excitatory synapses
with neighbouring cells, which can cause an eliptogenic
focus.?® The development of abnormal circuits by granule
cells is characteristic of temporal lobe epilepsy both in
animals and in humans; the presence of these circuits con-
tributes to dentate gyrus hyperexcitability.>**' A previous
study showed that dentate gyrus cells that died due to SE in
developing rats expressed markers of immature neurons.'®
The fact that IL-1B increases neuronal death in the granular
layer suggests that a greater number of immature neurons
may be dying due to SE. This would affect the function-
ing of the hippocampus, as there would be fewer viable
cells for the generation of normal hippocampal circuits.
However, it may also promote neurogenesis as a compen-
satory mechanism to recover the lost cells. Should this be
the case, we cannot rule out the possibility of the new neu-
rons establishing aberrant circuits, increasing hippocampal
excitability and therefore promoting epileptic seizures or
convulsions. Interestingly, selective inhibition of the inter-
leukin converting enzyme (with selective inhibitor VX-765)
delays kindling in rats; this effect is associated to the block-

ade of IL-1B production by astrocytes in the rat brain.?
These results suggest that IL-18 may promote ictogenesis or
epileptogenesis, which in the case of SE may be associated
to alterations to dentate gyrus function due to a process of
neuronal damage or death.

Our study shows that i.c.v. administration of IL-18
increases SE-induced apoptotic neuronal death in the gran-
ular layer of the hippocampal dentate gyrus of 14-day-old
rats. These results are evidence of the importance of identi-
fying an anti-inflammatory treatment to reduce IL-1p levels
in the central nervous system with a view to preventing
SE-induced neuronal death in the hippocampus.

Conflicts of interest

The authors have no conflicts of interest to declare.

Acknowledgements

The authors would like to thank the Mexican National Coun-
cil for Science and Technology for the basic research grant
awarded to MLLM (CB-2008-106402) and for the research
assistant grant awarded to ATP in partnership with Univer-
sidad Veracruzana (staff number 44250).

References

1. Organizacion Mundial de la Salud. Epilepsia Nota Descriptiva No.
999 [updated Feb 2016; accessed 11 Mar 2016]. Available from:
http://www.who.int/mediacentre/factsheets/fs999/es/

2. Fisher RS, van Emde Boas W, Blume W, Elger C, Genton P,
Lee P, et al. Epileptic seizures and epilepsy: definitions pro-
posed by the International League Against Epilepsy (ILAE) and
the International Bureau for Epilepsy (IBE). Epilepsia. 2005;46:
470-2.


http://www.who.int/mediacentre/factsheets/fs999/es/
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0215

IL-1 and neuronal death in the hippocampal dentate gyrus

593

3.

20.

21.

Trinka E, Cock H, Hesdorffer D, Rossetti AO, Scheffer IE, Shinnar
S, et al. A definition and classification of status epilepticus—
-report of the ILAE Task Force on Classification of Status
Epilepticus. Epilepsia. 2015;56:1515—-23.

. Delorenzo RJ, Pellock JM, Towne AR, Boggs JG. Epidemiology

of status epilepticus. J Clin Neurophysiol Clin. 1995;12:316—25.

. DelLorenzo RJ, Hauser WA, Towne AR, Boggs JG, Pellock JM, Pen-

berthy L, et al. A prospective, population-based epidemiologic
study of status epilepticus in Richmond, Virginia. Neurology.
1996;46:1029—35.

. Hauser W. The prevalence and incidence of convulsive disorders

in children. Epilepsia. 1994;35:1—6.

. Sankar R, Shin DH, Liu H, Mazarati A, Pereira de Vasconcelos

A, Wasterlain CG. Patterns of status epilepticus-induced neu-
ronal injury during development and long-term consequences.
J Neurosci. 1998;18:8382—93.

. Kubova H, Druga R, Lukasiuk K, Suchomelova L, Haugvicova R,

Jirmanova |, et al. Status epilepticus causes necrotic damage
in the mediodorsal nucleus of the thalamus in immature rats. J
Neurosci. 2001;21:3593—9.

. Nairismagi J, Pitkdanen A, Kettunen MI, Kauppinen RA, Kubova

H. Status epilepticus in 12-day-old rats leads to temporal lobe
neurodegeneration and volume reduction: a histologic and MRI
study. Epilepsia. 2006;47:479—88.

. Lopez-Meraz ML, Wasterlain CG, Rocha LL, Allen S, Niquet

J. Vulnerability of postnatal hippocampal neurons to seizures
varies regionally with their maturational stage. Neurobiol Dis.
2010;37:394—402.

. Niquet J, Auvin S, Archie M, Seo DW, Allen S, Sankar R, et al.

Status epilepticus triggers caspase-3 activation and necrosis in
the immature rat brain. Epilepsia. 2007;48:1203—6.

. Witter MP, Amaral DG. Hippocampal formation. In: Paxinos

G, editor. The rat nervous system, vol. 3. Elsevier; 2004. p.
635—704.

. Auvin S, Shin D, Mazarati A, Sankar R. Inflammation induced

by LPS enhances epileptogenes in immature rat and may be
partially reversed by IL1RA. Epilepsia. 2010;51:34—8.

. Vezzani A, Aronica E, Mazarati A, Pittman QJ. Epilepsy and brain

inflammation. Exp Neurol. 2013;244:11—-21.

. Lehtimaki KA, Keranen T, Palmio J, Makinen R, Hurme M,

Honkaniemi J, et al. Increased plasma levels of cytokines after
seizures in localization-related epilepsy. Acta Neurol Scand.
2007;116:226—30.

. YuN, DiQ, HuY, Zhang YF, Su LY, Liu XH, et al. A meta-analysis of

pro-inflammatory cytokines in the plasma of epileptic patients
with recent seizure. Neurosci Lett. 2012;514:110-5.

. Quirico-Santos T, Meira ID, Gomes AC, Pereira VC, Pinto M,

Monteiro M, et al. Resection of the epileptogenic lesion abol-
ishes seizures and reduces inflammatory cytokines of patients
with temporal lobe epilepsy. J Neuroinmunol. 2013;254:
125-30.

. Ravizza T, Gagliardi B, Noé F, Boer K, Aronica E, Vezzani

A. Innate and adaptive immunity during epileptogenesis and
spontaneous seizures: evidence from experimental models
and human temporal lobe epilepsy. Neurobiol Dis. 2008;29:
142—60.

. Rizzi M, Perego C, Aliprandi M, Richichi C, Ravizza T, Colella

D, et al. Glia activation and cytokine increase in rat hippocam-
pus by kainic acid-induced status epilepticus during postnatal
development. Neurobiol Dis. 2003;14:494—503.

Ravizza T, Rizzi M, Perego C, Richichi C, Veliskova J, Moshé
SL, et al. Inflammatory response and glia activation in devel-
oping rat hippocampus after status epilepticus. Epilepsia.
2005;46:113—7.

Jarvela JT, Lopez-Picon FR, Plysjuk A, Ruohonen S, Holopainen
IE. Temporal profiles of age-dependent changes in cytokine
mRNA expression and glial cell activation after status epilep-

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

ticus in postnatal rat hippocampus. J Neuroinflammation.
2011;8:29.

Alvarez-Croda DM, Santiago-Garcia J, Medel-Matus JS, Martinez-
Quiroz J, Puig-Lagunes AA, Beltran-Parrazal L, et al.
Hippocampal distribution of IL-1beta and IL-1RIl following
lithium-pilocarpine-induced status epilepticus in the developing
rat. An Acad Bras Cienc. 2016;88:653—63.

Vezzani A, Conti M, de Luigi A, Ravizza T, Moneta D, March-
esi F, et al. Interleukin-1beta immunoreactivity and microglia
are enhanced in the rat hippocampus by focal kainate appli-
cation: functional evidence for enhancement of electrographic
seizures. J Neurosci. 1999;19:5054—65.

Marchi N, Fan Q, Ghosh C, Fazio V, Bertolini F, Betto G, et al.
Antagonism of peripheral inflammation reduces the severity of
status epilepticus. Neurobiol Dis. 2009;33:171—-81.

Noe FM, Polascheck N, Frigerio F, Bankstahl M, Ravizza T, Mar-
chini S, et al. Pharmacological blockade of IL-13/IL-1 receptor
type 1 axis during epileptogenesis provides neuroprotection
in two rat models of temporal lobe epilepsy. Neurobiol Dis.
2013;59:183-93.

Roseti C, van Vliet EA, Cifelli P, Ruffolo G, Baaven JC,
Di Castro MA, et al. GABAA currents are decreased by IL-
1B in epileptogenic tissue of patients with temporal lobe
epilepsy: implications for ictogenesis. Neurobiol Dis. 2015;82:
311-20.

Medel-Matus JS, Alvarez-Croda DM, Martinez-Quiroz J, Beltran-
Parrazal L, Morgado-Valle C, Lopez-Meraz ML. IL-1B increases
necrotic neuronal cell death in the developing rat hippocampus
after status epilepticus by activating type | IL-1 receptor (IL-
1RI). Int J Dev Neurosci. 2014;38:232—40.

Haas KZ, Sperber EF, Moshé SL. Kindling in developing animals:
expression of severe seizures and enhanced development of
bilateral foci. Brain Res Dev Brain Res. 1990;56:275—80.
Benveniste EN. Cytokines: influence on glial cell gene expression
and function. Chem Immunol. 1992;52:106—53.

Merrill JE, Benveniste EN. Cytokines in inflammatory brain
lesions: helpful and harmful. Trends Neurosci. 1996;19:
331-8.

Monroy M, Kuluz JW, He D, Dietrich WD, Schleien CL. Role
of nitric oxide in the cerebrovascular and thermoregulatory
response to interleukin-1b. Am J Physiol Heart Circ Physiol.
2001;280:H1448—-53.

Maher CO, Anderson RE, Martin HS, McClelland RL, Meyer
FB. Interleukin-1beta and adverse effects on cerebral blood
flow during long-term global hypoperfusion. J Neurosurg.
2003;99:907—12.

Yan X, Yadav R, Gao M, Weng HR. Interleukin-1 beta
enhances endocytosis of glial glutamate transporters in the
spinal dorsal horn through activating protein kinase C. Glia.
2014;62:1093—109.

Laplagne DA, Esposito MS, Piatti VC, Morgenstern NA, Zhao
C, van Praag H. Functional convergence of neurons generated
in the developing and adult hippocampus. PLoS Biol. 2006;4:
409.

Kempermann G, Gast D, Kronenberg G, Yamaguchi M, Gage
FH. Early determination and long-term persistence of adult-
generated new neurons in the hippocampus of mice. Dev Biol.
2003;130:391-9.

Toni N, Laplagne DA, Zhao C, Lombardi G, Ribak CE, Gage
FH. Neurons born in the adult dentate gyrus form func-
tional synapses with target cells. Nature Neurosci. 2008;11:
901-7.

Hester MS1, Danzer SC2. Hippocampal granule cell pathology
in epilepsy — a possible structural basis for comorbidities of
epilepsy. Epilepsy Behav. 2014;38:105—16.

Sutula TP, Dudek FE. Unmasking recurrent excitation gener-
ated by mossy fiber sprouting in the epileptic dentate gyrus:


http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0220
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0225
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0230
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0235
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0240
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0245
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0250
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0255
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0260
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0265
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0270
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0275
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0280
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0285
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0290
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0295
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0300
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0305
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0310
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0315
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0320
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0325
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0330
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0335
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0340
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0345
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0350
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0350
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0350
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0350
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0350
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0350
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0350
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0350
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0350
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0350
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0350
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0350
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0350
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0350
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0350
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0350
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0355
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0355
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0355
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0355
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0355
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0355
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0355
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0355
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0355
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0355
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0355
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0355
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0355
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0355
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0355
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0355
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0355
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0355
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0355
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0360
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0365
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0370
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0375
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0380
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0385
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0390
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395

594 C. Rincon-Lopez et al.

an emergent property of a complex system. Prog Brain Res. 40. Represa A, Niquet J, Pollard H, Ben-Ari Y. Cell death, gliosis,

2007;163:541—63. and synaptic remodeling in the hippocampus of epileptic rats.
39. Okazaki MM, Evenson DA, Nadler JV. Hippocampal mossy fiber J Neurobiol. 1995;26:413—25.

sprouting and synapse formation after status epilepticus in rats: 41. Tauck DL, Nadler JV. Evidence of functional mossy fiber sprout-

visualization after retrograde transport of biocytin. J Comp ing in hipocampal formation of kainic acid-treated rats. J

Neurol. 1995;352:515—34. Neurosci. 1985;5:1016—22.


http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0395
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0400
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0405
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410
http://refhub.elsevier.com/S2173-5808(17)30141-4/sbref0410

	Interleukin-1β increases neuronal death in the hippocampal dentate gyrus associated with status epilepticus in the develop...
	Introduction
	Material and methods
	Experimental subjects
	Induction of status epilepticus with lithium-pilocarpine
	Stereotactic surgery
	Administration of IL-1β and IL-1R1a
	Preparation of tissues for histological study
	Haematoxylin and eosin staining
	Statistical analysis

	Results
	Discussion
	Conflicts of interest
	Acknowledgements
	References


