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HIGHLIGHTS

e Orexins (OX) contribute to palatable feeding in organisms with caloric needs.

e We explored OX involvement in sucrose/saccharin binge-drinking in non-deprived mice.

e OXR1 antagonism blunted sucrose/saccharin binge consumption in a DID procedure.

® Four episodes of sucrose/saccharin binge drinking reduced OX mRNA expression in the LH.
® OX might be engaged during the initial stages of binge-eating disorders.
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The orexin (OX) system has been implicated in food-reinforced behavior, food-seeking and food overcon-
sumption. Recent evidence suggests that OX signaling might influence consumption of palatable foods
with high reinforcing value depending upon the caloric status of the animal. The present study evaluates
from a pharmacological and a molecular approach the contribution of OX to excessive binge-like con-
sumption of highly preferred palatable substances (sucrose and saccharin) in ad libitum-fed C57BL/6] mice.
The main findings of this study are: (1) intraperitoneal (ip) injection of SB-334867 (10, 20 or 30 mg/kg),
a selective OXR1 antagonist, significantly decreased binge-like consumption of sucrose (10%, w/v) and
saccharin (0.15%, w/v) during the test day in a Drinking in the Dark procedure in ad libitum-fed ani-
mals, without evidence of any significant alteration of locomotor activity. (2) Four repetitive, 2-h daily
episodes of sucrose and saccharin (but not water) binge-like drinking significantly dampened OX mRNA
expression in the LH. Present findings show for the first time a role for OXR1 signaling in binge-like con-
sumption of palatable substances in animals under no caloric needs. Targeting OXR1 could represent a
novel pharmacological approach to treat binge-eating episodes.

© 2014 Elsevier B.V. All rights reserved.
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1. Introduction

In 1998, two groups independently identified a new class of
hypothalamic neuropeptides cleaved from the protein, prepro-
orexin [1,2]. These peptides, called orexin-A (OX-A) and orexin-B
(OX-B) (also denoted as hypocretin 1 and hypocretin 2), are
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produced by a very small population of neurons in the hypothal-
amus which send widespread projections to brain regions [3-9].
Their actions are mediated by two individual membrane receptors,
orexin type 1 and type 2 receptors (OXR1 and OXR2, respectively);
while orexin A (OX-A) acts on both OXR1 and OXR2, orexin B (OX-B)
acts only on OXR2 [9].

The OX peptides have been involved in a variety of
regulatory physiological functions including arousal [7-10], sleep-
wakefulness [11,12] or homeostatic aspects of feeding. Regarding
OX contribution to food intake, OX knockout mice exhibit a
hypophagic phenotype compared to aged-matched littermates
[13]; central administration of OX-A stimulates regular chow
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consumption [1], while pretreatment with the OXR1 antagonist SB-
334867 (SB) block this effect [14,15]; central infusion of the OXR1
antagonist SB blunts by itself food consumption [16] and fasting up-
regulates prepro-orexin mRNA [1]. Subsequent reports conducted
in animals under no caloric needs have extended previous find-
ings pointing to a specific role for OXR signaling in food reward.
Thus, central administration of OX-A increases the consumption of
highly palatable food [17] and systemic administration of the OXR1
antagonist SB reduces palatable food intake [18].

It has been recently reported that OXR1 signaling is addition-
ally involved in food-reinforced and food-seeking behaviors. A
significant reduction in variable ratio and progressive ratio (PR)
responding for standard pellets has been observed in response
to OXR1 antagonism in C57BL/6] mice and the same effect was
reported in OX knockdown mice as well [19]. Moreover, stud-
ies aimed at comparing food seeking behaviors in ad libitum vs
food-restricted animals support the idea that OX signaling might
influence consumption of palatable foods with high reinforcing
value. Thus, while central administration of the OXR1 antagonist
SB did not alter responding for a sucrose solution in ad libitum-fed
animals [20], it was able to reduce FR responding for high-fat food
and sucrose [20-23] and PR responding for chocolate [24] in food-
restricted rats. In the same direction, infusion of the OX antagonist
SB equally decreased active lever responding and the number of
saccharin reinforcers earned in ad libitum-fed and food-restricted
rats [22].

A few studies have suggested the contribution of the OX sys-
tem to food overconsumption [25] depending on the caloric status
of the animal [26]. Thus, Piccoli et al. [27] demonstrated that
the selective OX1R antagonist GSK1059865 was unable to inhibit
highly palatable food consumption in animals under not restricted
access to food, while it reduced binge-eating under mild stress and
restricted-food access conditions, which might be indicative of a
role for OXR1 signaling in compulsive eating behaviors, rather than
hedonic eating [26,27]. However, the lack of effect of Almorex-
ant in hedonic feeding in stressed animals suggests that periods
of food restriction might be critical for the engagement of the
OX system in promoting overeating of highly palatable substances
[28].

The present study further evaluates, from a pharmacological and
molecular approach, the contribution of OX to excessive binge-like
consumption of highly preferred palatable substances in animals
under no caloric needs. To that end, we first evaluate here, in ad
libitum-fed animals, the effect of systemic administration of the
OXR1 antagonist SB in binge-like drinking of sucrose (a caloric
and natural hedonic substance) and saccharin (an artificial sweet-
ener whose reinforcing property is due to its hedonic sweet taste
as it lacks calories) in a Drinking in the Dark (DID) procedure.
This mouse model of excessive binge-like drinking was originally
developed by Rhodes et al. [29,30] to generate high levels of vol-
untary ethanol consumption over a short period of time (2-4h)
[31]. Interestingly, the DID procedure also triggers binge-like drink-
ing of both caloric and non-caloric palatable substances, such as
sucrose or saccharin [32-34] in ad libitum-fed animals. Thus, there
is evidence that over a period of 2 or 4h, in a DID procedure,
mice consume, as average, more than 50% of the total amount they
consume over 24 h [34,35], under a 2-bottle unlimited access pro-
cedure [32,34,36].

Molecular studies have added support to the role of OX on
reward. Thus, it has been shown a reduction of OX mRNA in the
LH following chronic treatment with morphine [37], cocaine [38]
or ethanol [39] in rats. The second objective in this study is aimed
at evaluating whether repetitive episodes of binge-like drinking
of palatable, caloric (sucrose) and non-caloric (sucrose) substances
have an impact on OX mRNA expression in the lateral hypothala-
mus (LH).

2. Material and methods
2.1. Animals and housing

Male adult C57BL/6] mice (Charles River Laboratories, Spain S.A.)
were 8 weeks old and weighed 20-25g on arrival. Animals were
housed individually in polycarbonate cages with stainless steel
wire mesh lids and sawdust covering the floor. Mice were allowed
to acclimate to the housing environment for 1 week before any
experimental procedures. The animal house was kept at approxi-
mately 21 £2°Cina 12:12 h light/dark schedule (lights on 8 am-8
pm). Animals had ad libitum access to chow and water. Behav-
ioral procedures were approved by the Bioethical Animal Care
Committee at the University of Almeria, Spain. They were in agree-
ment with the animal care guidelines established by the Spanish
Royal Decree 1025/2005 for reducing animal pain and discom-
fort.

2.1.1. Drugs

The OXR1 antagonist SB-334867 (SB; 1-(2-methylbenzoxazol-
6-yl)-3-[1,5]naphthyridin-4-yl urea hydrochloride; Tocris, Bristol,
UK) was suspended in 1.5% dimethyl sulfoxide (DMSO), 20% 2-
hydroxypropyl-bcyclodextrin (HBC) and sterile water; 10, 20 or
30 mg/kg were given in a volume of 10 ml/kg (ip) 30 min prior to the
test session [40]. Vehicle was delivered at the same volume as the
SB solution. The OXR1 receptor antagonist SB-334867 is >1000-fold
selective for OXR1 over OXR2 [41]. The selected doses of SB have
been reported to attenuate reward seeking [42,43], operant self-
administration of saccharin [20], reward-feeding behavior [44] and
operant responding for food reinforcement [19].

2.2. Experiment 1: effects of ip SB-334867 (10, 20, 30 mg/kg) on
sucrose and saccharin binge-like drinking

Experiment 1 was conducted to determine whether OX
signaling modulates binge-like consumption of caloric (sucrose)
and non-caloric (saccharin) palatable substances in ad libitum-fed
mice as measured in a standard 4-day Drinking in the Dark pro-
cedure [29-31,36]. Mice (n=40) were first trained and tested for
binge-like 0.15% (w/v) saccharin drinking. One week later, in which
animals remained in their home cage with water and food ad libitum
and did not receive any experimental manipulation, the same group
of animals were trained and tested for binge-like 10% (w/v) sucrose
drinking. DID was performed as follows: on days 1-3, beginning 3 h
into the dark cycle, all home-cage water bottles were replaced with
a single bottle of 0.15% (w/v) saccharin or 10% (w/v) sucrose which
were weighed and placed on cages for 2 h. During the DID training
(days 1-3), mice were habituated to intraperitoneal (ip) injection.
To that end, they were injected daily with the appropriate volume
(10 ml/kg) of vehicle 30 min prior to sucrose or saccharin presenta-
tion. On day 4 (test-day), animals were assigned to groups equated
for fluid consumption during the training and given an intraperi-
toneal (ip) injection of SB (10, 20 or 30 mg/kg) or vehicle 30 min
prior to sucrose or saccharin presentation. On the test day, bottle
access was extended to 4 h.

An empty cage for each shelf was used for the placement of
dummy bottles to measure lost fluid which was subtracted off
the total consumption as a control for fluid spillage. Water con-
sumption and body weight measures were recorded daily. On the
test day, sucrose and saccharin intake was measured as ml/kg/4 h.
Food was available ad libitum during the study and measured
on the 4-h test period as g/kg/4h. Total calories ingested over
the same test period were included in the statistical analyses as
well.
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2.3. Experiment 2: effects of ip SB-334867 (30 mg/kg) on
locomotor activity

Because reduced fluid and food consumption might be the result
of SB-elicited altered locomotor activity, and the role of OX in sleep
and arousal, a separate set of C57BL/6] mice (n=32) were evalu-
ated for locomotor activity in response to the highest dose of SB
employed in the previous study (30 mg/kg). Open-field locomotor
activity-monitoring chambers of 40 x 40 cm? equipped with pho-
tobeams (Versamax Animal Locomotor Activity, Madrid, SP) were
employed. The locomotor activity test consisted of two phases.
In the study, all mice were transported to the locomotor testing
room in their home cages to habituate for 30 min before the begin-
ning of the test. On phase I, days 1-3, animals were habituated
to ip injections by administering them with a solution of vehicle
(10 ml/kg) and then placed into the activity chamber for 30 min
where motor behavior was recorded. Averaged locomotor activity
data during the habituation stage were calculated for each ani-
mal that served as individual baseline. During phase II, day 4, all
animals received a single ip injection of the OXR1 antagonist SB
(30 mg/kg) and then placed into the activity chamber and their
locomotor activity recorded for 30 min. The floor of the locomotor
activity chamber was carefully cleaned with water after each mouse
was tested. Behavioral measures recorded included total distance
traveled and total movement time. Locomotor activity data during
the test day (day 4) were obtained from baseline individual scores
by subtracting activity data in the test-day minus activity baseline
data (Test — baseline).

2.4. Experiment 3: effect of four repetitive episodes of binge-like
drinking of caloric (sucrose) and non-caloric (saccharin) palatable
substances on OX mRNA expression in the lateral hypothalamus
(LH)

The present experiment was carried out to evaluate the impact
of four, 2-h daily episodes of sucrose or saccharin binge-drinking on
OX mRNA expression in the LH. For this purpose, three new groups
of animals (n=6) had access to saccharin, sucrose or water in a DID
procedure, as previously described. On the test day, 30 min after
consumption, mice were sacrificed and brains extracted. Brain dis-
sections were collected as follow: brains were placed in a matrix,
and coronal sections were made between approximately —0.88
and —1.76 mm from Bregma (Franklin and Paxinos, 2007). Brain
sections were placed on a glass slide, and the LH was removed and
collected under a microscope by using the fornix and third ventri-
cle as landmarks. Collected tissue was stored in 200 .l of RNAlater
(Sigma-Aldrich Co., St Louis, MO) until processed. Total RNA was
purified using TRI reagent (Sigma) following the manufacturer’s
instructions. One microgram of RNA was retrotranscribed using
RevertAid Reverse Transcriptase (Fermentas, Thermo Scientific)
according to the manufacturer’s recommendations. Quantitative
real-time PCR (qPCR) was performed in an Applied Biosystems
7300 real-time PCR system using a mix containing 2.5ng of
cDNA, 5 M of each primer and PyroTaqEvaGreener Master mix
(Cultek). The PCR conditions were: 1 cycle, 95°C for 15 min;
40 cycles, 95°C for 15s, 60°C for 30s and 72°C for 40s. Each
independent sample was assayed in duplicate and normalized
using the extensively used 2-44C¢ method in qPCR assays. Thus,
fold change was calculated according to the differences in C;
values between the orexin and the housekeeping GAPDH genes
within the same sample, and between each sample and a reference
sample in the water condition. The sequences of the primers
were as follows: OX: 5-GACCACTGCACTGAAGAGATCATC-3' and
5-GCCCAGGGAACCTTTGTAG-3'. GAPDH: 5-TTCACCTGGCAC-
TGCACAA-3’ and 5'-CCACCATCCGGGTTCCTATAA-3'.
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Fig. 1. Consumption (ml/kg/4 h) of 0.15% saccharin (A) or 10% sucrose (B) during the
test day in the DID procedure following an intraperitoneal (ip) injection of SB (0, 10,
20 or 30 mg/kg) 30 min before access to saccharin or sucrose. The ANOVAs conducted
revealed significant differences in both saccharin and sucrose binge-like consump-
tion in OX-treated mice relative to VEH-treated mice. All values are means + S.E.M.
*p<0.05 and **p<0.01.

2.5. Data analysis

All data in this report are presented as means+ S.E.M. Inde-
pendent one-way analyses of variance (ANOVAs) were used to
analyze saccharin, sucrose and food intake, locomotor activity data
and OX mRNA data. Outlier data were first identified by employ-
ing the Grubbs’ test (standard alpha=0.05) and then eliminated
from the statistics. When significant interactions emerged, post hoc
Newman-Keuls test (NK) were carried out. The accepted level of
significance for all tests was *p <0.05 and **p<0.01.

3. Results

3.1. Experiment 1: effects of ip SB-334867 (10, 20 and 30 mg/kg)
on sucrose and saccharin binge-like drinking in ad libitum mice

Fig. 1 shows data representing 4-h voluntary binge-like con-
sumption of 0.15% (w/v) saccharin (Fig. 1A) and 10% (w/v) sucrose
(Fig. 1B) during the test-day of the DID procedure. Independent
one-way ANOVAs performed on fluid consumption data revealed
that 10, 20 and 30 mg/kg doses of SB significantly reduced saccha-
rin [F(3,40)=29.56; p<0.01] and sucrose [F(3,40)=87.12; p<0.01]
binge-like consumption. Additional NK analysis revealed that ani-
mals treated with the OXR1 antagonist SB (10, 20 or 30 mg/kg)
consumed significantly less saccharin and sucrose than did animals
treated with vehicle. Additionally, NK tests showed that animals
treated with 20 and 30 mg/kg of SB significantly reduced sucrose
consumption relative to animals treated with 10 mg/kg of dose.

Total calories from both sucrose (calories from chow +sucrose)
and saccharin (calories from chow) were analyzed (see Table 1).
Independent one-way ANOVAs performed on each set of data
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Table 1
Total calories consumed (kcal/g/4 h) while drinking sucrose or saccharin during the
test day after administration of the OXR1 antagonist SB (10, 20 and 30 mg/kg) or
vehicle.

Sucrose group (kcal/g) Saccharin group (kcal/g)

VEH 3.47 £ 0.20 2.74 + 0.42

SB (10 mg) 2.24 +0.14" 0.20 + 0.09"
SB (20 mg) 1.11 £ 0.28 1.24 + 049"
SB (30 mg) 0.97 +0.19” 0.64 + 0.39”

All values are means + S.E.M.
" p<0.01.

revealed that total calories ingested while drinking sucrose [F(3,
40)=33.38; p<0.01] and saccharin [F(3, 39)=8.95; p<0.01] were
significantly reduced by SB. NK post hoc independent analysis per-
formed on calorie data obtained in each study revealed that in both
cases, animals treated with SB consumed significantly fewer calo-
ries than did animals treated with vehicle and groups treated with
20 and 30 mg/kg of SB significantly reduced calories consumed rel-
ative to the 10 mg/kg-dose group.

3.2. Experiment 2: effects of ip SB-334867 (30 mg/kg) on
locomotor activity

Independent one-way ANOVAs conducted on each set of
locomotor activity data (changes in locomotor activity from base-
line) revealed that administration of the OXR1 antagonist SB
did not significantly alter total distance traveled (mean+S.E.M.
vehicle: —1334.24 +£494.31; SB (30mg): —2968.90 + 670.28; [F(1,
12)=3.85; p>0.05]) or movement time (mean+S.E.M. vehicle:
—122.12+43.61; SB (30mg): —250.26 +£58.63; [F(1, 12)=3.07;
p>0.05]) during the 30-min test day.

3.3. Experiment 3.3: effect of binge-like drinking of caloric
(sucrose) and non-caloric (saccharin) substances on OX
expression in the lateral hypothalamus (LH)

The ANOVA conducted on mRNA data revealed that four repet-
itive 2-h daily episodes of sucrose and saccharin binge-drinking,
but not water (see Table 2 for consumption data), significantly
decreased OX mRNA expression in the LH [F(2, 3)=19,540; p < 0.05]
(Fig. 2).

4. Discussion

Two main observations emerged in the study: (1) systemic
administration of SB, a selective OXR1 antagonist, significantly
decreased binge-like consumption of sucrose and saccharin in a
DID procedure, in ad libitum-fed animals, without evidence of any
significant alteration of locomotor activity. (2) Four repetitive, 2-h
daily episodes of sucrose and saccharin (but not water), binge-like
drinking significantly dampened OX mRNA expression in the LH.

Because the highest dose of SB employed in the consumption
studies did not significantly alter locomotor activity exhibited on an

Table 2
Consumption data (ml/kg/2 h) of water, 0.15% saccharin or 10% sucrose during the
DID procedure associated to the mRNA study.

Water Sucrose Saccharin

consumption consumption consumption

(ml/kg/2 h) (ml/kg/2 h) (ml/kg/2 h)
Day 1 34.40 + 0.64 72.42 +8.78 67.70 + 6.86
Day 2 2342 £ 3.50 117.72 + 10.46 94.41 + 15.24
Day 3 22.14 + 0.87 125.80 + 4.16 77.88 + 6.87
Day 4 2112 +£2.29 103.74 + 8.07 86.69 + 3.64

All values are means + S.E.M.
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Fig.2. OX mRNA expression in the LH after four repetitive 2-h episodes of binge-like
consumption of water, 0.15% saccharin or 10% sucrose. All values are means + S.E.M.
*p<0.05 and **p<0.01.

open arena, it is unlikely that the effect on binge-like consumption
was due to drug-induced altered motor behavior. Our conclusion is
consistent with previous studies which have reported non-altered
locomotor activity in both rats [18,45] and mice [19,40] following
administration of the same doses of SB that we have employed
here. Furthermore, present data are in agreement with previous
findings, showing that peripheral administration of 20-30 mg/kg
of SB had no effect on inactive lever presses in sucrose [20] and
cocaine [24] nor onresponding during a cue-induced reinstatement
test for saccharin [22].

An important issue to consider regarding the observed general-
ized reduction of fluid consumption is that drug treatment might
have caused aversion, malaise and/or visceral distress, leading to
unspecific effects on fluid and food intake. While this possibility
cannot be completely discarded, the observation that icv admin-
istration of SB does not elicit unspecific malaise or sickness at
doses effectively reducing conditioned fluid consumption of palat-
able substance [46] supports our conclusion thatreduced binge-like
drinking following OXR1 blockade are unlikely the result of gener-
alized malaise.

The observation that SB blunted saccharin binge-like drinking (a
non-caloric substance) in ad libitum-fed animals extends the con-
clusions of a recent report showing a significant decrease in active
lever responding and the number of saccharin reinforces earned,
both in food-restricted and non-restricted animals, pointing to a
role for OX in hedonic aspects of food-seeking [22]. Noteworthy,
studies aimed at testing the role of OX in hedonic eating have
been conducted in food-restricted animals exposed to highly palat-
able, caloric substances [28,47]. Because our studies employed ad
libitum-fed animals, present data provide evidence for the first time
that OXR1 modulates excessive binge-like consumption of non-
caloric substances, which support a role for OX acting on OXR1 in
regulating non-homeostatic, hedonic aspects of overconsumption.

On the other hand, our finding that OX is engaged in sucrose
binge-like drinking in animals under non-caloric restriction con-
trasts with recent reports indicating that the OX system might
be differentially engaged by caloric vs non-caloric hedonic food
rewards, depending on the deprivation state during consump-
tion [22]. Thus, SB reduces FR responding for high-fat food and
sucrose [4,20,21,23] and PR responding for chocolate [24] only in
food-restricted animals. In the same direction, Piccoli et al. [27]
demonstrated that the selective OX1R antagonist GSK1059865 is
unable to inhibit highly palatable food consumption in animals
under not restricted access to food, while it reduced binge-eating
under mild stress and restricted food access conditions [26,27].
These findings, together with the lack of effect of Almorexant in
hedonic feeding in stressed animals, have led to the hypothesis that
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periods of food restriction might be critical for the engagement of
the OX system in promoting overeating of highly palatable caloric
substances [28].

The reason why OXR1 antagonism in the present study
significantly reduced sucrose binge-drinking in animals under non-
caloric restriction remains unclear but several possibilities are
discussed. First, with present experimental design where the same
animals were employed for the saccharin and the sucrose study,
we cannot completely rule out the influence of saccharin expe-
rience on sucrose drinking. It is possible that exposure to the
very sweet, but non-caloric saccharin, alters the hedonic aspects
in sucrose. If so, animals might be comparing the final reward to
previous experience with both rewards. In this regard, if saccha-
rin consumption interferes with the hedonic aspects of sucrose,
then, having no previous experience with saccharin consumption
should trigger different rates of sucrose drinking to that achieved
in our study. Arguing against this idea, previous behavioral studies
where sucrose drinking is tested in a binge-like drinking procedure
in the absence of previous experience with saccharin report very
similar levels of sucrose intake to that achieved in our study [32].
On the other hand, it is not unusual in the literature to find a set
of tastants (saccharin, sucrose, ethanol or quinine) tested on the
same group of animals, either on operant, binge-like drinking or
two-bottle choice, drinking tests [34,48-50].

Second, our data are in agreement with previous literature
showing a key role for OXR1 signaling in modulating homeo-
static aspects of food intake [51]. Thus, the observation that
sucrose intake and total calories ingested (fluids+chow) (both
in the saccharin and sucrose studies) were significantly reduced
after SB administration is in accordance with previous phar-
macological observation that acute systemic treatment with SB
dose-dependently blocks the hyperphagic and behavioral effects
of orexin-A in rats [15,17] and, when given alone at high doses
(30 mg/kg), significantly inhibits food intake of both normal chow
[52] and palatable food [18]. Moreover, 14-day treatment with SB
reduces cumulative food intake and body weight gain in ob/ob
mice [52] and OX knockout mice exhibit a hypophagic phenotype
[13]. Because our study employs systemic administration of the
OXR1 antagonist and given the complexity and extended physi-
ological actions of the OX system, it will be not surprising that
SB antagonized OXR1 at several anatomical brain sites modulat-
ing independent physiological functions, such as homeostatic and
hedonic aspects of food intake. If this is the case, the impact of
OXR1 antagonism on sucrose and saccharin binge-drinking would
be caloric- and hedonic-driven, respectively. Additional pharma-
cological site-directed studies are needed to further explore this
hypothesis.

Third, although DID is not a caloric-restricted procedure, it is
worth to mention that it allows limited access (2-4 h/day) to highly
preferred substances, at that circadian time point when caloric
needs are higher [53]. There is the possibility that at 3 h into the
dark (when palatable substances are offered in the DID test), the
energy status of animals is negatively balanced which might paral-
lel that physiological status during mild food restriction. If so, our
finding showing reduced sucrose binge-drinking due to SB admin-
istration will be perfectly predicted by the hypothesis holding that
the OX system might be differentially engaged by caloric vs non-
caloric hedonic food rewards depending on the deprivation state
during consumption [22]. Additional studies specifically manipu-
lating the energy status during a DID test are needed to further
understand the role of OXR1 signaling in binge-like consumption.

The second relevant observation in the present study show that
four 2-h daily repetitive episodes of sucrose and saccharin binge-
like drinking, but not water, reduced OX mRNA expression in the
LH, which further supports the engagement of OX in overconsump-
tion of highly palatable substances during DID. Furudono et al. [25]

showed a significant increase in OX mRNA after saccharin overcon-
sumption and then a gradual diminution to a basal level. Consistent
with our present data, these results suggest that overconsumption
and binge-like consumption of a reward, including natural caloric
(sucrose) and artificial non-caloric (saccharin) sweet substances,
triggers activity of the OX system, leading to a short-term adap-
tive, compensatory reduction of OX synthesis. There is the exciting
idea that the adaptive reduction in OX synthesis might work as a
protective neurochemical mechanism which prevents from over-
consumption escalade; moreover, it is tempting to propose that the
inability to properly blunt OX activity in response to binge-like eat-
ing episodes might turn organisms vulnerable to the development
of binge-eating disorders.

An “episode of binge eating” is defined as eating in a discrete
period of time (usually less than 2 h) an amount of food that is def-
initely larger than most individuals would eat in a similar period
of time under similar circumstances [54]. Prolonged binge eating,
also defined as food addiction [55], is a compulsive behavior charac-
terized by food overconsumption without caloric need rather than
craving for a specific nutrient, is a key feature of bulimia nervosa or
binge-eating disorder and has been observed in obese patients as
described by the DSM-V [54-56]. Given the existence of behavioral
and neurobiological similarities in drug addiction and binge eating
(food addiction) [55,57,58], and because DID has been proposed
as a valuable experimental tool modeling pre-dependent, impul-
sive transitional states to alcohol dependence [59], it is tempting
to speculate that DID might successfully model the initial states of
binge-eating disorders. In this regard, first, given the proposal that
transition to drug dependence involves sensitization of the stress
system in the brain [60]; second, the role of OX in arousal and stress
[61]; and third, the idea that the same neural systems involved in
drug dependence are recruited during the initial pre-dependence
states, there is the exciting idea that OX activity is engaged in a
positive loop in vulnerable organisms where binge-eating recruit
OX activity and increased OX activity further triggers binge-eating
episodes and the development of a binge-eating disorder over time.

In light of the available data showing the importance of OX
signaling in food-reward behaviors and food overconsumption,
our present findings further support the engagement of OXR1
signaling in hedonic eating and extend the current knowledge indi-
cating a role for OXR1 signaling in binge consumption of palatable
substances in organisms under no caloric needs. Current medica-
tion (Topiramate) employed to reduce episodes of binge eating in
clinical studies has been associated with a variety of side effects
[62,63] and new pharmacological strategies are needed. Moreover,
our findings suggest that targeting OXR1 could represent a novel
pharmacological approach to control binge-eating episodes in vul-
nerable organisms failing to reduce OX activity with repetitive
binge-eating episodes.

Acknowledgment

This work was supported by Ministerio de Economia y Compet-
itividad (Spain), grant PSI2012-31696 and grant CTS1350, FEDER
UALMO05-23-006.

References

[1] Sakurai T, Amemiya A, Ishii M, Matsuzaki I, Chemelli RM, Tanaka H, Williams
SC, Richardson JA, Kozlowski GP, Wilson S, Arch JR, Buckingham RE, Haynes AC,
Carr SA, Annan RS, McNulty DE, Liu WS, Terrett JA, Elshourbagy NA, Bergsma
DJ, Yanagisawa M. Orexins and orexin receptors: a family of hypothalamic neu-
ropeptides and G protein-coupled receptors that regulate feeding behavior. Cell
1998;92:573-85.

de Lecea L, Kilduff TS, Peyron C, Gao X, Foye PE, Danielson PE, Fukuhara C,
Battenberg EL, Gautvik VT, Bartlett II FS, Frankel WN, van den Pol AN, Bloom
FE, Gautvik KM, Sutcliffe JG. The hypocretins: hypothalamus-specific peptides
with neuroexcitatory activity. Proc Natl Acad Sci 1998;95:322-7.

2


http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0005
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0010

98 M. Alcaraz-Iborra et al. / Behavioural Brain Research 272 (2014) 93-99

[3] Bayer L, Eggermann E, Serafin M, Saint-Mleux B, Machard D, Jones B, Muh-
lethaler M. Orexins (hypocretins) directly excite tuberomammillary neurons.
Eur ] Neurosci 2001;14:1571-5.

[4] Cason AM, Smith R], Tahsili-Hahadan P, Moorman DE, Sartor GC, Aston-Jones
G. Role of orexin/hypocretin in reward-seeking and addiction: implications for
obesity. Physiol Behav 2010;100:419-28.

[5] Nambu T, Sakurai T, Mizukami K, Hosoya Y, Yanagisawa M, Goto M. Distribution
of orexin neurons in the adult rat brain. Brain Res 1999;827:243-60.

[6] Peyron C, Tighe DK, van den Pol AN, de Lecea L, Heller HC, Sutcliffe ]G, Kilduff TS.
Neurons containing hypocretin (orexin) project to multiple neuronal systems.
J Neurosci 1998;18:9996-10015.

[7] Sutcliffe JG, de Lecea L. The hypocretins: setting the arousal threshold. Nat Rev
Neurosci 2002;3:339-49.

[8] Zheng H, Patterson LM, Berthoud HR. Orexin signaling in the ventral tegmen-
tal area is required for high-fat appetite induced by opioid stimulation of the
nucleus accumbens. ] Neurosci 2007;27:11075-82.

[9] Xu TR, Yang Y, Ward R, Gao L, Liu Y. Orexin receptors: multi-functional thera-
peutic targets for sleeping disorders, eating disorders, drug addiction, cancers
and other physiological disorders. Cell Signal 2013;25:2413-23.

[10] Taheri S, Hafizi S. The orexins/hypocretins: hypothalamic peptides linked to
sleep and appetite. Psychol Med 2002;32:955-8.

[11] Chemelli RM, Willie JT, Sinton CM, Elmquist JK, Scammell T, Lee C, Richardson
JA, Williams SC, Xiong Y, Kisanuki Y, Fitch TE, Nakazato M, Hammer RE, Saper
CB, Yanagisawa M. Narcolepsy in orexin knockout mice: molecular genetics of
sleep regulation. Cell 1999;98:437-51.

[12] Lin L, Faraco J, Li R, Kadotani H, Rogers W, Lin X, Qiu X, de Jong PJ, Nishino S,
Mignot E. The sleep disorder canine narcolepsy is caused by a mutation in the
hypocretin (orexin) receptor 2 gene. Cell 1999;98:365-76.

[13] HaraJ, Beuckmann CT, Nambu T, Willie JT, Chemelli RM, Sinton CM, Sugiyama
F, Yagami K, Goto K, Yanagisawa M. Genetic ablation of orexin neurons
in mice results in narcolepsy, hypophagia, and obesity. Neuron 2001;30:
345-54.

[14] Haynes AC, Jackson B, Chapman H, Tadayyon M, Johns A, Porter RA, Arch JR. A
selective orexin-1 receptor antagonist reduces food consumption in male and
female rats. Regul Pept 2000;96:45-51.

[15] Rodgers R], Halford JC, Nunes de Souza RL, Canto de Souza AL, Piper DC, Arch
JR, Upton N, Porter RA, Blundell JE. SB-334867, a selective orexin-1 receptor
antagonist, enhances behavioral satiety and blocks the hyperphagic effect of
orexin-A in rats. Eur | Neurosci 2001;13:1444-52.

[16] Ida T, Nakahara K, Katayama T, Murakami N, Nakazato M. Effect of lateral
cerebroventricular injection of the appetite-stimulating neuropeptide, orexin
and neuropeptide Y, on the various behavioral activities of rats. Brain Res
1999;13:526-9.

[17] Rodgers R], Halford JC, Nunes de Souza RL, Canto de Souza AL, Piper DC, Arch JR,
Blundell JE. Dose-response effects of orexin-A on food intake and the behavioral
satiety sequence in rats. Requl Pept 2000;22:71-84.

[18] Ishii Y, Blundell JE, Halford JC, Upton N, Porter R, Johns A, Rodgers RJ. Satiety
enhancement by selective orexin-1 receptor antagonist SB-334867: influ-
ence of test context and profile comparison with CCK8-S. Behav Brain Res
2005;160:11-24.

[19] Sharf R, Guarnieri DJ, Taylor JR, DiLeone RJ. Orexin mediates morphine place
preference, but not morphine-induced hyperactivity or sensitization. Brain Res
2010;4:24-32.

[20] Cason AM, Aston-Jones G. Role of orexin/hypocretin in conditioned sucrose-
seeking. Psychopharmacology (Berl) 2013;226:155-65.

[21] Nair SG, Golden SA, Shaham Y. Differential effects of the hypocretin 1 receptor
antagonist SB-334867 on high-fat food self-administration and reinstatement
of food seeking in rats. Br ] Pharmacol 2008;154:406-16.

[22] Cason AM, Aston-Jones G. Attenuation of saccharin-seeking in rats
by orexin/hypocretin receptor 1 antagonist. Psychopharmacology
2013;228:499-507.

[23] Kay K, Parise EM, Lilly N, Williams DL. Hindbrain orexin 1 receptors influence
palatable food intake, operant responding for food, and food-conditioned place
preference in rats. Psychopharmacology 2014;231:419-27.

[24] Borgland SL, Chang SJ, Bowers MS, Thompson JL, Vittoz N, Floresco SB, Chou J,
Chen BT, Bonci A. Orexin A/hypocretin-1 selectively promotes motivation for
positive reinforcers. ] Neurosci 2009;29:11215-25.

[25] Furudono Y, Ando C, Yamamoto C, Kobashi M, Yamamoto T. Involvement of
specific orexigenic neuropeptides in sweetener-induced overconsumption in
rats. Beh Brain Res 2006;15:241-8.

[26] Pich EM, Melotto S. Orexin 1 receptor antagonist in compulsive behavior and
anxiety: possible therapeutic use. Front Neurosci 2014;8:1-6.

[27] Piccoli L, Di Bonaventura MVM, Cifani C, Costantini V], Massagrande M, Monta-
nari D, Martinelli P, Antolini M, Ciccocioppo R, Massi M, Merlo-Pich E, Di Fabio
R, Corsi M. Role of orexin-1 receptor mechanisms on compulsive food con-
sumption in a model of binge eating in female rats. Neuropsychopharmacology
2012;37:1999-2011.

[28] Pankevich DE, Teegarden SL, Hedin AD, Jensen CL, Bale TL. Caloric restriction
experience reprograms stress and orexigenic pathways and promotes binge
eating. ] Neurosci 2010;30:16399-407.

[29] Rhodes ]S, Best K, Belknap JK, Finn DA, Crabbe JC. Evaluation of a simple
model of ethanol drinking to intoxication in C57BL/6] mice. Physiol Behav
2005;84:53-63.

[30] Rhodes ]S, Ford MM, Yu CH, Brown LL, Finn DA, Garland T, Crabbe JC. Mouse
inbred strain differences in ethanol drinking to intoxication. Genes Brain Behav
2007;6:1-18.

[31] Thiele TE, Navarro M. “Drinking in the dark” (DID) procedures: a model of binge-
like ethanol drinking in non-dependent mice. Alcohol 2013:1-7.

[32] KaursS, Li], Stenzel-Poore MP, Ryabinin AE. Corticotropin releasing factor acting
on corticotropin-releasing factor receptor type 1 is critical for binge alcohol
drinking in mice. Alcohol Clin Exp Res 2012;36(2):369-76.

[33] Lowery EG, Spanos M, Navarro M, Lyons AM, Hodge CW, Thiele TE. CRF-1
antagonist and CRF-2 agonist decrease binge-like ethanol drinking in C57BL/6]
mice independent of the HPA axis. Neuropsychopharmacology 2010;35:
1241-52.

[34] Navarro M, Lerma-Cabrera JM, Carvajal F, Lowery EG, Cubero I, Thiele TE.
Assessment of voluntary ethanol consumption and the effects of a melanocortin
(MC) receptor agonist on ethanol intake in mutant C57BL/6] mice lacking the
MC-4 receptor. Alcohol Clin Exp Res 2011;35:1058-66.

[35] Lowery EG, Sparrow AM, Breese GR, Knapp D], Thiele TE. The CRF-1 receptor
antagonist, CP-154,526, attenuates stress-induced increases in ethanol con-
sumption by BALB/c] mice. Alcohol Clin Exp Res 2008;32:240-8.

[36] Sparta DR, Sparrow AM, Lowery EG, Fee JR, Knapp D], Thiele TE. Blockade of
the corticotropin releasing factor type 1 receptor attenuates elevated ethanol
drinking associated with drinking in the dark procedures. Alcohol Clin Exp Res
2008;32:259-65.

[37] Zhou Y, Bendor J, Hofmann L, Randesi M, Ho A, Kreek M]. Mu opioid recep-
tor and orexin/hypocretin mRNA levels in the lateral hypothalamus and
striatum are enhanced by morphine withdrawal. ] Endocrinol 2006;191:
137-45.

[38] Zhou Y, Cui CL, Schlussman SD, Choi JC, Ho A, Han JS, Kreek M]J. Effects of
cocaine place conditioning, chronic escalating-dose “binge” pattern cocaine
administration and acute withdrawal on orexin/hypocretin and preprodynor-
phin gene expressions in lateral hypothalamus of Fischer and Sprague-Dawley
rats. Neuroscience 2008;153:1225-34.

[39] Morganstern I, Chang GQ, Barson JR, Ye Z, Karatayev O, Leibowitz SF. Differen-
tial effects of acute and chronic ethanol exposure on orexin expression in the
perifornical lateral hypothalamus. Alcohol Clin Exp Res 2010;34:886-96.

[40] Voorhees CM, Cunningham CL. Involvement of the orexin/hypocretin sys-
tem in ethanol conditioned place preference. Psychopharmacology (Berl)
2011;214:805-18.

[41] Smart D, Sabido-David C, Brough S, Jewitt F, Johns A, Porter RA, Jerman ]C.
SB-334867-A: the first selective orexin-1 receptor antagonist. Br ] Pharmacol
2001;132:1179-82.

[42] Harris GC, Wimmer M, Aston-Jones G. A role for lateral hypothalamic orexin
neurons in reward seeking. Nature 2005;437:556-9.

[43] Lawrence AJ, Cowen MS, Yang HJ, Chen F, Oldfield B. The orexin system regu-
lates alcohol-seeking in rats. Br ] Pharmacol 2006;148:752-9.

[44] Choi DL, Davis JF, Fitzgerald ME, Benoit SC. The role of orexin-A in food moti-
vation, reward-based feeding behavior and food-induced neuronal activation
in rats. Neuroscience 2010;167:11-20.

[45] Richards JK, Simms JA, Steensland P, Taha SA, Borgland SL, Bonci A, Bartlett
SE. Inhibition of orexin-1/hypocretin-1 receptors inhibits yohimbine-induced
reinstatement of ethanol and sucrose seeking in Long-Evan rats. Psychophar-
macology (Berl) 2008;199:109-17.

[46] Mediavilla C, Cabello V, Risco S. SB-334867-A, a selective orexin-1 receptor
antagonist, enhances taste aversion learning and blocks taste preference learn-
ing in rats. Pharmacol Biochem Behav 2011;98:385-91.

[47] Funabashi T, Hagiwara H, Mogi K, Mitsushima D, Shinohara K, Kimura F. Sex
differences in the responses of orexin neurons in the lateral hypothalamic area
and feeding behavior to fasting. Neurosci Lett 2009;29:31-4.

[48] Navarro M, Cubero I, Ko L, Thiele TE. Deletion of agouti-related protein blunts
ethanol self-administration and binge-like drinking in mice. Genes Brain Behav
2009;8:450-8.

[49] Blednov YA, Walker D, Martinez M, Harris RD. Reduced alcohol consumption
in mice lacking preprodynorphin. Alcohol 2006;40:73-86.

[50] Crabbe ]JC, Spence SE, Brown LL, Metten P. Alcohol preference drinking
in a mouse line selectively bred for high drinking in the dark. Alcohol
2011;45:427-40.

[51] Parker JA, Bloom SR. Hypothalamic neuropeptides and the regulation of
appetite. Neuroharmacology 2012;63:18-30.

[52] Haynes AC, Chapman H, Taylor C, Moore GB, Cawthorne MA, Tadayyon M,
ClaphamJC, Arch JR. Anorectic, thermogenic and anti-obesity activity of a selec-
tive orexin-1 receptor antagonist in ob/ob mice. Regul Pept 2002;15:153-9.

[53] Lyons AM, Lowery EG, Spart DR, Thiele TE. Effects of food availability and
administration of orexigenic and anorectic agents on elevated ethanol drink-
ing associated with drinking in the dark procedures. Alcohol Clin Exp Res
2008;32:1962-8.

[54] American Psychiatric Association (2013). Diagnostic and Statistic Manual of
Mental Disorders, V. American Psychiatric Association: Washington, DC.

[55] Volkow ND, Wise RA. How can drug addiction help us understand obesity? Nat
Neurosci 2005;8:555-60.

[56] Pedram P, Wadden D, Amini P, Gulliver W, Randell E, Cahill F, Vasdev S,
Goodridge A, Carter JC, Zhai G, Ji Y, Sun G. Food addiction: its prevalence
and significant association with obesity in the general population. PLoS ONE
2013;8(9):e74832.

[57] Colantuoni C, Rada P, McCarthy ], Patten C, Avena NM, Chadeayne A, Hoebel BG.
Evidence that intermittent, excessive sugar intake causes endogenous opioid
dependence. Obes Res 2002;10:478-88.

[58] Avena NM, Bocarsly ME, Hoebel BG. Animal models of sugar and fat bingeing:
relationship to food addiction and increased body weight. Methods Mol Biol
2012;829:351-65.


http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0015
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0020
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0025
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0030
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0035
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0035
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0035
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0035
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0035
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0035
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0035
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0035
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0035
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0035
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0035
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0035
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0035
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0035
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0035
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0035
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0035
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0040
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0045
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0050
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0050
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0050
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0050
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0050
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0050
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0050
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0050
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0050
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0050
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0050
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0050
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0050
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0050
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0050
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0050
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0050
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0050
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0055
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0060
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0065
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0070
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0075
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0080
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0085
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0090
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0095
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0100
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0100
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0100
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0100
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0100
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0100
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0100
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0100
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0100
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0100
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0100
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0100
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0100
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0100
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0100
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0100
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0105
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0110
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0110
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0110
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0110
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0110
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0110
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0110
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0110
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0110
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0110
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0110
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0110
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0110
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0110
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0110
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0110
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0110
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0110
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0115
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0120
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0125
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0130
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0135
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0140
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0145
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0150
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0155
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0160
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0165
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0170
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0175
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0180
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0185
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0190
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0195
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0200
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0205
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0210
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0215
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0220
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0225
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0230
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0235
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0240
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0245
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0245
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0245
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0245
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0245
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0245
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0245
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0245
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0245
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0245
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0245
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0245
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0245
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0245
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0245
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0245
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0245
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0245
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0245
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0250
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0255
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0255
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0255
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0255
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0255
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0255
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0255
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0255
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0255
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0255
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0255
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0255
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0255
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0255
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0255
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0260
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0265
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0275
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0275
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0275
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0275
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0275
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0275
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0275
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0275
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0275
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0275
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0275
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0275
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0275
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0275
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0275
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0275
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0275
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0280
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0285
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0290

M. Alcaraz-Iborra et al. / Behavioural Brain Research 272 (2014) 93-99 99

[59] Sprow GM, Thiele TE. The neurobiology of binge-like ethanol drinking: evidence [62] McElroy SL, Hudson JI, Capece JA, Beyers K, Fisher AC, Rosenthal NR. Topiramate

from rodent models. Physiol Behav 2012;106(3):325-31. for the treatment of binge eating disorder associated with obesity: a placebo-
[60] Koob GF, Volkow ND. Neurocircuitry of addiction. Neuropsychopharmacology controlled study. Biol Psychiatry 2007;61:1039-48.

2010;35:217-38. [63] McElroy SL, Guerdjikova Al, Martens B, Keck Jr PE, Pope HG, Hudson JI. Role
[61] Johnson PL, Molosh A, Fitz SD, Truitt WA, Shekhar A. Orexin, stress and anxi- of antiepileptic drugs in the management of eating disorders. CNS Drugs

ety/panic states. Prog Brain Res 2012;198:133-61. 2009;23:139-56.


http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0295
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0295
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0295
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0295
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0295
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0295
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0295
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0295
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0295
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0295
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0295
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0295
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0295
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0295
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0295
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0295
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0295
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0295
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0295
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0300
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0300
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0300
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0300
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0300
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0300
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0300
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0300
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0300
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0300
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0300
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0305
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0310
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315
http://refhub.elsevier.com/S0166-4328(14)00432-X/sbref0315

	Binge-like consumption of caloric and non-caloric palatable substances in ad libitum-fed C57BL/6J mice: Pharmacological an...
	1 Introduction
	2 Material and methods
	2.1 Animals and housing
	2.1.1 Drugs

	2.2 Experiment 1: effects of ip SB-334867 (10, 20, 30mg/kg) on sucrose and saccharin binge-like drinking
	2.3 Experiment 2: effects of ip SB-334867 (30mg/kg) on locomotor activity
	2.4 Experiment 3: effect of four repetitive episodes of binge-like drinking of caloric (sucrose) and non-caloric (sacchari...
	2.5 Data analysis

	3 Results
	3.1 Experiment 1: effects of ip SB-334867 (10, 20 and 30mg/kg) on sucrose and saccharin binge-like drinking in ad libitum ...
	3.2 Experiment 2: effects of ip SB-334867 (30mg/kg) on locomotor activity
	3.3 Experiment 3.3: effect of binge-like drinking of caloric (sucrose) and non-caloric (saccharin) substances on OX expres...

	4 Discussion
	Acknowledgment
	References


