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HIGHLIGHTS

® Combinations of specific micronutrients improved active avoidance learning.
e Combinations of micronutrients increased IL-10 expression in the aged hippocampus.
e Combination of micronutrients rejuvenated mtDNA content in the hippocampus.

ARTICLE INFO ABSTRACT

Article history: It is widely believed that diet can influence the onset and severity of cognitive aging, but the optimal com-

Received 19 September 2016 bination of micronutrients and molecular and cellular mechanisms remain elusive. The purpose of this

f\ece“’e‘é ';I;e‘”sedbfor%?g October 2016 study was to compare the effects of eight distinct diets, consisting of various concentrations of selected

ceepte ovember micronutrients, on learning and memory as well as markers of neuronal plasticity, and metabolic and
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neuro-immune status of the aged hippocampus. Eighteen-month-old male and female C57BL/6] mice

were fed the diets for 16 weeks, followed by learning and memory trials on the active avoidance task.

f:grr/grrfgls" Number of immature neurons were measured by immunohistochemical detection of doublecortin (DCX*)
Memory in the granule layer of the dentate gyrus. Amount of mitochondrial DNA (mtDNA) and gene expression of
Active avoidance molecular markers of mitochondrial biogenesis (Ppargcla, Sirt1, Tfam), and neuroinflammation (IL-10,
Aging Alox15, Ptgs2, IL-1f3, IL-6 and Tnf) were assessed by quantitative real time polymerase chain reaction
Diet (qRT-PCR) of hippocampal samples. Tissue levels of selected micronutrients and a number of metabo-
Hippocampus lites were measured by liquid chromatography-mass spectrometry. The diet supplemented with RRR
d-alpha tocopheryl acetate, citicholine, 5-methyltetrahydrofolic acid, quercetin and the n-3 fatty acid
phosphatidylserine-docosahexaenoic acid, improved performance on the active avoidance learning and
memory task compared to all the other less-complex diets. This diet also increased IL-10 expression and
attenuated the age-related change in mtDNA content in the hippocampus without affecting metabolite
levels. Results suggest cognitive benefits of wholesome diets are partially mediated through combined

antioxidant and anti-inflammatory activities of optimized mixtures of micronutrients.
Published by Elsevier B.V.

1. Introduction
The life expectancy of elderly individuals continues to climb
- worldwi living longer not always mean living healthier
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61821, USA. [1]. One of the most devastating aspects of aging is the inevitable

E-mail address: jrhodes@illinois.edu (J.S. Rhodes). decline in cognitive functioning [2,3]. Certain brain regions which
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are critical for forming new memories, such as the hippocampus,
are vulnerable to structural decline with age [4,5]. The mechanisms
that cause retraction of synapses and loss of cellular components in
the hippocampus and other brain areas due to aging are not com-
pletely understood, but likely involve a host of features, including
increased oxidative stress, altered mitochondrial function [6], per-
turbed lipid metabolism [7] and intensified inflammatory events
[8]. Due to the ubiquitous nature of natural aging and steadily
increasing aging population, there is a pressing need for design-
ing novel strategies that can mitigate the adverse effects of natural
aging on cognition.

Accumulating recent evidence suggests that manipulating spe-
cific micronutrients in the diet can slow the progression of cognitive
aging [9-11]. Among the long-chain polyunsaturated fatty acids,
docosahexaenoic acid (DHA), an omega-3 polyunsaturated fatty
acid, is highly concentrated in cell membranes of the retina and
brain [12,13], and its effect on brain function in disease and normal
aging has been extensively studied [14-20]. However, results are
conflicting [21]. Inconclusive neuroprotective effects of DHA may
in part be due to its molecular instability, as DHA is highly suscep-
tible to oxidation because of the multiple double bonds along the
fatty acid tails. Therefore, we wanted to investigate whether its sup-
plementation with antioxidants could support a role in enhanced
learning and memory function or if it is solely able to have cellular
beneficial effects as some animal and clinical studies have claimed
[22-25]. Phosphatidylserine enriched with docosahexaenoic acid
(PS-DHA) is one of the major phospholipid forms of DHA in brain
[26,27].In clinical studies, PS-DHA has been shown to improve cog-
nitive function in both healthy adults and elderly [28,29], hence we
wished to study PS-DHA herein.

Flavonoids are among the largest polyphenolic compounds and
have been found to have neuroprotective effects during aging in
humans and in rodent models [30,31]. Flavonoids have consistently
being shown to provide cellular antioxidant benefits and enhance
vascular health via their metabolic derivatives [32-35]. In their
own right, flavonoids have been shown to ameliorate, to a degree,
age-related decline in measures of learning, memory and neuronal
signal transduction in a rat model [36]. Here we selected quercetin,
a type of flavonoid, because it has been found to have modula-
tory effects on various fronts such as mitochondrial biogenesis
[37,38] and inflammation [39-41]. Moreover, these modulatory
effects extend to maintenance of cognitive function, as demon-
strated in animal models of Alzheimer’s disease [42], diabetes [43],
cerebral ischemia [44], hypoxia [45] and stress [40,46]. For these
reasons we were interested in assessing quercetin effects alone or
in combination with other micronutrients, especially with DHA,
as it may buffer DHA’s oxidative metabolism following absorption
which may enhance cellular function.

The active form of vitamin B9, 5-methyltetrahydrofolate, is con-
sidered a healthier alternative than supplementation with folic acid
because of the more direct effect it has on cells [47,48]. Folic acid
needs to be converted to 5-methyltetrahydrofolate in the digestive
system before it can be used [49]. Hence this compound presented
a logical choice as a dietary supplement for aged mice.

Citicoline serves as a choline donor in the biosynthesis of acetyl-
choline neurotransmitter and neuronal membrane phospholipids
such as phosphatidylcholine. It has been suggested to have a mild
neuroprotective effects in cerebral ischemia by activating gene
modulators of metabolism, resistance to oxidative stress, and in
genome maintenance [50], and as a way to enhance choline syn-
thesis in Alzheimer’s disease [51]. However, in a seizure model,
citicoline was reported to exacerbate neuronal death and microglial
activation [52]. We were interested in including it here as a
micronutrient that could be potentiated in combination with other
micronutrients.

d-alpha-tocopherol is the most biologically active form of vita-
min E, and its natural form consists of one isomer [53], which
has been hypothesized to assimilate better than synthetic ver-
sions [54,55]. Besides being known as a lipid-soluble phenolic
cellular antioxidant, d-alpha-tocopherol was demonstrated to have
immunomodulatory effect by stimulating cAMP signaling in cell
culture [56], and to facilitate recovery from age associated changes
in immune function [57-61]. Here we use it as a supplement in
its most active biological form to investigate its contribution to
enhanced cognitive functioning during normal aging in combina-
tion with other micronutrients.

Although published research has suggested that the previously
mentioned naturally occurring compounds have neuroprotective
effects that can delay cognitive aging, few studies, to our knowl-
edge, have combined micronutrients to determine whether a
combination has greater effects than each one alone. It seems rea-
sonable to assume that combinations could be better than single
micronutrients given the complexity in which the molecules and
their target organs interact. One of the reasons we know less about
combinations relative to single micronutrients is that combining
multiple micronutrients may hinder the ability to evaluate the con-
tribution of each individual micronutrient. However, the advantage
favoring the combination of micronutrients rests in that it could
produce larger, more robust and more repeatable effects on brain
function. Moreover, because people do not consume single nutri-
ents, but rather a group of nutrients in combination within foods,
the concurrent assessment of dietary patterns can offer valuable
information regarding associations between diet and improvement
in cognitive function. This second aspect is relevant to public health
concerns due to increasing divergence in dietary patterns and qual-
ity among older individuals in our modern society [62].

Accordingly, the goal of this study was first, to identify combina-
tions of micronutrients capable of improving learning and memory
in an aged population of mice; and second, to measure the effects of
chronic exposure to the diets on a number of biomarkers of brain
function and putative targets of the dietary manipulations: hip-
pocampal neurogenesis, expression of immune regulatory genes,
amount of mitochondrial DNA, and expression of genes involved in
metabolism of mitochondria in hippocampal sections.

2. Material and methods
2.1. Animals

A total of 200 C57BL/6] mice (100 males and 100 females) were
used; 160 of these (equal by sex) arrived at our facility at 4 months
of age from The Jackson Laboratory (Bar Harbor, ME) and were aged
in house to 18 months. 40 additional mice arrived at our facility at
2 months of age, 2 weeks prior to behavioral testing, to serve as
young adult controls. All mice were housed individually in cages
that contained plastic toys for environmental enrichment (ball, PVC
tubing, paper towel, and a plastic hut). Mice had ad libitum access
to water and food, and were maintained in a controlled ambient
environment (temperature at 23 °C, relative humidity of 45%), on a
12-h light/dark cycle. Animals were treated in compliance with the
Guide for the Care and Use of Laboratory Animals and in accordance
with a protocol approved by the Institutional Animal Care and Use
Committee at the University of Illinois at Urbana-Champaign.

2.2. Diets

While mice were aging in house, they were fed ad libitum the
8604 Teklad 22/5 rodent diet (Envigo Teklad, Indianapolis, IN).
Young mice used for comparison were also fed this Teklad 8604
22/5 diet during acclimation and through behavioral testing. At the



Table 1
Micronutrient composition of the diets.

Nutrient 50% Vitamins Control 150% Vitamins 3-way Combo Quercetin (0.051 g/kg) Quercetin (0.102 g/kg) PS-DHA 5-way Combo
Casein 140 140 140 140 140 140 140 140
L-Cysteine 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
Corn Starch 465.69 465.69 465.69 465.69 465.69 465.69 465.69 465.69
Maltodextrin 155 155 155 155 155 155 155 155
Sucrose? 118.69 116.78 114.73 113.83 116.63 116.57 116.09 113.09
Soybean Oil 40 40 40 40 40 40 40 40
Cellulose 50 50 50 50 50 50 50 50
TBHQ, antioxidant 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008
Choline Bitartrate® 1.25 2.5 3.75 25 25 2.5

CDP-Choline (Citicholine)” 5.382 5.382
Niacin 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Calcium Pantothenate 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016
Pyridoxine HCI* 0.0035 0.007 0.0105 0.007 0.007 0.007 0.007 0.007
Thiamin HCI 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006
Riboflavin 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006
Folic Acid? 0.001 0.002 0.003 0.002 0.002 0.002
5-methyltetrahydrofolic acid” 0.0023 0.0023
Biotin 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002
Vitamin B12 (0.1% in mannitol)? 0.013 0.026 0.039 0.026 0.026 0.026 0.026 0.026
Vitamin E dL-alpha tocopheryl acetate (1000 IU/g)? 0.0375 0.075 0.112 0.075 0.075 0.075

d-alpha tocopheryl acetate® 0.094 0.094
Vitamin A Palmitate (500,000 1U/g) 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008
Vitamin D3, cholecalciferol (50,000 IU/g)? 0.01 0.02 0.03 0.02 0.02 0.02 0.02 0.02
Vitamin K1, phylloquinone 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008
Magnesium Oxide? 0.425 0.85 1.275 0.85 0.85 0.85 0.85 0.85
Ferric Citrate 0.2121 0.2121 0.2121 0.2121 0.2121 0.2121 0.2121 0.2121
Zinc Carbonate? 0.028 0.056 0.084 0.056 0.056 0.056 0.056 0.056
Magnanous Carbonate?® 0.011 0.022 0.033 0.022 0.022 0.022 0.022 0.022
Cupric Carbonate 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109 0.0109
Potassium lodate 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004
Sodium Selenate (0.1% Sucrose)? 0.18 0.36 0.54 0.36 0.36 0.36 0.36 0.36
Chromium Potassium Sulfate, dodecahydrate 0.0096 0.0096 0.0096 0.0096 0.0096 0.0096 0.0096 0.0096
Lithium Chloride 0.0006 0.0006 0.0006 0.0006 0.0006 0.0006 0.0006 0.0006
Boric Acid 0.0028 0.0028 0.0028 0.0028 0.0028 0.0028 0.0028 0.0028
Sodium Fluoride 0.0022 0.0022 0.0022 0.0022 0.0022 0.0022 0.0022 0.0022
Nickel Carbonate Hydroxyde, tetrahydrate 0.0011 0.0011 0.0011 0.0011 0.0011 0.0011 0.0011 0.0011
Ammonium Meta-Vanadate 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002
Calcium Carbonate 12.50 12.50 12.50 12.50 12.50 12.50 12.50 12.50
Potassium Phosphate, monobasic 8.75 8.75 8.75 8.75 8.75 8.75 8.75 8.75
Potassium Citrate, monohydrate 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Sodium Chloride 2.59 2.59 2.59 2.59 2.59 2.59 2.59 2.59
Potassium Sulfate 1.63 1.63 1.63 1.63 1.63 1.63 1.63 1.63
Quercetin Dihydrate® 0.051 0.102 0.102
PS-DHA! 0.586 0.586

2 Concentration was manipulated between diets.
b

Compound added to 3-way Combo and 8-way Combo diets only.
¢ Compound present in Quercetin at 0.051 g/kg or 0.102 g/kg and 5-way Combo diets only.

4 Compound added to PS-DHA and 5-way Combo diets only.
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Table 2
Macronutrient composition of the diets.

Experimental Diet* Facility Diet”

Macronutrient % by weight % Kcal % by weight % Kcal

Protein 124 13.8 243 32.0
Carbohydrate 68.3 76.0 40.2 54.0
Fat 4.1 103 4.1 14.0

All diets are formulated by Teklad Harlan Laboratories.

2 Based on AIN-93M unless modified as specified in Table 1.

b Fixed Teklad 8604 22/5 diet for laboratory rodents used for young mice in this
study.

start of the chronic dietary experiment, the 18 month-old mice
were fed one of eight different diets (10 males and 10 females
per diet group; see Table 1). All of the diets were modified using
AIN-93M (Harlan Envigo Teklad, Indianapolis, IN) as the base as
recommended for maintenance of aged mice [63]. The first diet
which hereafter we will refer to as “50% Vitamins” was 50% defi-
cient in vitamins and minerals (Mg, Zn, Mn, Se, vitamin D, vitamin
E, choline, folic acid, vitamin B6 and vitamin B12). The second diet
which will hereafter be referred to as “Control” was plain AIN-93M.
The third diet will be referred to as “150% Vitamins”, and was 150%
of standard levels of vitamins and minerals. The fourth diet will
be referred to as “3-way Combo” and included citicholine, d-alpha
tocopheryl acetate and 5-methyltetrahydrofolate. Diets 5 and Diet
6 were supplemented with 0.051 g/kg and 0.102 g/kg concentra-
tions of quercetin, respectively, and will hereafter be referred to as
“Quercetin (0.051 g/kg)” and “Quercetin (0.102 g/kg)". Diet 7 was
supplemented with 0.586 g/Kg phosphatidylserine-DHA (PS-DHA),
and will be referred to as “PS-DHA”. Diet 8 used the 3-way Combo
as the base but also included 0.586 mg/kg PS-DHA and 0.102 mg/kg
quercetin added, and therefore will hereafter be referred to as the
“5-way Combo”. These compounds were selected for their reported
benefits to neuronal health in mice [64-73]. All experimental diets
were manufactured by Envigo Teklad (Indianapolis IN), provided
in pelleted form, colored per specific diet, and stored in sealed
bags at 4°C prior to use. All experimental diets were formulated
for isocaloric content and equal macronutrient (protein, carbohy-
drate and fat) percentage by weight. The macronutrient contents
of the background experimental AIN-93M diet and the standard
Teklad 8604 22/5 diet are outlined in Table 2.

2.3. Experimental design

The experiment proceeded in two separate cohorts (80 aged
mice and 20 young mice per cohort, with aged mice randomized
to all 8 diets in each cohort). Body weights were recorded weekly
and food intake monitored three times per week. After the aged
mice received 16 weeks of chronic dietary supplementation, both
aged and young mice were tested on the active avoidance behav-
ioral task over a 5-day period. All behavior testing was carried out
during the dark phase of the light/dark cycle. Animals were eutha-
nized by transcardial perfusion 24 h after the last active avoidance
trial.

2.4. Active avoidance test

The GEMINI avoidance system (San Diego Instruments, San
Diego, CA) was used which consists of a rectangular avoidance
box divided into two chambers of equal size (24 x 20 x 17 cm) by a
stainless steel wall with an open door at the base for access to the
adjacent compartment. The GEMINI software controlled a cue light,
shock grid, and recorded movement of the mouse via eight infrared
photo-beams in each chamber. On the first day, before starting the
trials, each animal was placed in the left chamber, facing away from
the door, and allowed to acclimate to the chamber for 2 min in the

absence of a stimulus. Each subsequent trial began with the pre-
sentation of a cue light (15 W) in the opposite side of the chamber
from where the mouse was currently residing which lasted for a
duration of 5s. After 55, an electric current is passed through the
stainless steel bars of the side of the chamber opposite of the lit
chamber for a total of 5s. If the mouse was present on that side,
it would receive a mild foot shock (0.40 mA). An active avoidance
response was recorded if the mouse moved across into the cham-
ber where the cue light was presented within the 5s to avoid the
electric shock. If the animal moved across chambers during the 5
electric shock period, the trial is recorded as escape. If the mouse
remained in the same chamber for the entire duration of the elec-
tric shock, the trial was counted as no response. For 5 consecutive
days, each animal was given 50 trials with a fixed interval of 20's
between trials, in which there was no cue light or electric shock
present. The total number of active avoidances per day was used as
the response variable for statistical analysis.

2.5. Tissue collection

Mice received 100 mg/kg sodium pentobarbital ip, and then
were perfused transcardially with a 0.85% saline solution (Thermo
Scientific, Waltham, MA). Brains were removed and split along the
midline. The left hemisphere was placed in 4% paraformaldehyde
for overnight fixation followed by a storage in 30% Sucrose at 4°C
until sectioning for immunohistochemistry. The right hemisphere
was placed on an aluminum platform on wet ice and dissected the
following way. First the hemisphere was blocked using arazor blade
at the caudal and rostral ends. The cerebellum and most of the
midbrain and frontal cortex were discarded. The middle section
containing the entire hippocampus and surrounding regions was
snap frozen in liquid nitrogen and stored at —80 °C until section-
ing. The middle section was then reduced by slicing from the rostral
end, 4 coronal sections each 50 wm in thickness using a cryostat at
—20°C. A small punch (1 mm in diameter) was taken of the dor-
sal hippocampus from the remaining section in the cryostat. These
pieces were then frozen at —80 °C for ultrahigh performance liquid
chromatography and mass spectrometry quantification of selected
nutrients (described in 2.9.3. Total protein and total lipid detection).
The remaining section, approximately 30 mg, containing some dor-
sal and most of the ventral hippocampus, was processed for RNA
extraction and qRT-PCR.

2.6. qRT-PCR

2.6.1. Expression of neuroimmune and mitochondria biogenesis
genes (MRNA)

Brain sections (~30 mg) containing the hippocampus (see 2.4)
were thawed in 1% 3-mercaptoethanol/lysis buffer (v/v%) (Qia-
gen, Valencia, CA) and homogenized at room temperature using
an RNase-free disposable pellet pestle (Fisher Scientific, Waltham,
MA). Extraction and isolation of RNA was performed with the
Alll’rep® DNA/RNA/miRNA Kit (Qiagen, Valencia, CA), then quan-
tified with the Qubit 2.0 fluorometer (Life Technologies, Carlsbad,
CA). Purity of the newly isolated RNA was determined by mea-
suring the ratio of absorbances at 260 nm and 280 nm (260/280)
and at 230nm (260/230) with the NanoDrop 2000 spectropho-
tometer (Thermo Scientific, Waltham, MA). The average RNA yield
was 400 ng/pl per sample with a 260:280 purity ratio of 2.0 or
higher. Quality and integrity of RNA was confirmed by 28S5/18S
rRNA analysis with the Agilent 2100 Bioanalyzer (Santa Clara,
CA). Only RNA samples with RNA integrity number (RIN) > 8 were
used for cDNA synthesis. Conversion of RNA into cDNA was com-
pleted using the iScript™ cDNA synthesis kit (Bio-rad, Hercules,
CA) and the following cycling conditions: 5 min at 25°C, 30 min at
42°C and 5min at 85°C. After reverse transcription, cDNA sam-
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ples were stored at 4°C for 48 h before two-step quantitative
real-time polymerase chain reaction (qQRT-PCR) to determine the
amount of specific mRNA transcript present in each hippocampal
sample. Samples were analyzed for expression levels of neuroin-
flammatory genes such as IL-1f3, IL-6, TNFa, IL-10, Alox15 and
Ptgs2; and the mitochondrial biogenesis genes such as Ppargcla,
Sirtuil and Tfam (see Table 3). Endogenous control genes were:
Importin 8 (Ipo8) (MmuCID0042052), Peptidylprolyl isomerase A
(Ppia) (@MmCED0041303) and Hypoxanthine guanine phophori-
bosyl transferase (Hprt) (qMmuCID0005679). Control genes were
selected by preliminary analyses for their analogous expression
in samples across all treatment groups and were prepared with
each sample in triplicate in a 20 L reaction. All primers were
PrimePCR™ SYBR Green Assays from Bio-Rad (Hercules, CA). The
amount of specific mRNA present was determined by utilizing
SYBR® Green dye chemistry using a CFX Connect™ Real-Time PCR
instrument (Bio-Rad, Hercules, CA), and used the following cycle
conditions: 30 sat 95 °C(polymerase activation), 5 sat 98 °C(denat-
uration), 30's at 60 °C followed by 40 cycles of 95 °C for 5 and 60°C
for 1 min (melt-curve analysis at 2-5 s/step). The amplification effi-
ciency was equal across all wells for a given gene. For statistical
analysis and comparison between groups, the cycle threshold was

transformed and normalized to the reference genes using the stan-
dard formula: 2(CtReferenceGene—CtSampleGene)_

2.6.2. Mitochondrial DNA copy number

To quantify concentration of mitochondrial DNA (mtDNA) as
a marker for number of mitochondria, total DNA was extracted
and isolated from the same hippocampal sample used for RNA iso-
lation with the AllPrep® DNA/RNA/miRNA Kit (Qiagen, Valencia,
CA). DNA concentration was measured using the Qubit 2.0 fluo-
rometer (Life Technologies, Carlsbad, CA). Purity from phenol and
guanidine contamination was determined spectrophotometrically,
by the 260/280 and the 260/230 nm absorbance ratios, with the
NanoDrop 2000 (Thermo Scientific, Waltham, MA). Only DNA with
a2260/280 or 260/230 ratios of 1.8 or above were used. qRT-PCR was
performed using 1 ng of DNA as the template; and the mitochon-
drially encoded cytochrome b (mt-Cytb) (MmuCED0001514) was
used to determine relative expression of mitochondrial gene. The
nuclear reference genes 3-Actin (Actb) (QMmuCED0027505) and
Pepridylprolyl isomerase A (Ppia) (MmuCED0041303) were used
as endogenous references genes. The relative mtDNA to nuclear
DNA copy number ratio mt-Cytb: geomean(Actb:Ppia) was calcu-
lated and analyzed using the same method as for gene expression
of nuclear genes.

2.7. Immunohistochemistry

Right brain hemispheres were sectioned into 40 wm-thick coro-
nal sections using a cryostat set at —20°C. Sections were kept in
tissue cryoprotectant in 24-well plates and stored at —20°C. A 1-
in-6 series of sections throughout the entire rostro-caudal extent
of the dentate gyrus were stained with DCX-DAB to estimate total
numbers of immature neurons in the granule cell layer of the den-
tate gyrus at the time of euthanasia. Free floating sections were
washed in phosphate-buffering solution (PBS) and then treated
with 0.6% hydrogen peroxide in PBS for 20 min. Sections were then
blocked with a solution of 0.02% Triton-X and 6% normal don-
key serum (NDS) in PBS (PBS-X) for 1h, followed by incubation
in primary antibody, a goat anti-DCX (sc-8066; Santa Cruz Biotech-
nology, Santa Cruz, CA) at a dilution of 1:1000 in PBS-X mixed with
3% (NDS) for 48 h at 4 °C. Sections were then washed in a mixture of
PBS-X and 3% NDS, then incubated in secondary antibody against
goat made in donkey (sc-2042; Santa Cruz Biotechnology, Santa
Cruz, CA) at 1:200 dilution in PBS-X for 90 min at room tempera-
ture. After a wash in PBS-X without NDS sections were then treated

Table 3

Quantitative real-time PCR primer reference.

101

Gene Classification Assay identification®
IL-1/3 Pro-inflammatory gqMmCED0005641
IL-6 Pro-inflammatory gqMmCED0005613
Tnf Pro-inflammatory gqMmCEDO0004141
Ptgs2 Pro-inflammatory gqMmCEDO004 7314
IL-10 anti-inflammatory qMmCED0015452
Alox-5 anti-inflammatory gqMmCED0022324
Ppargcla mitochondrial biogenesis qMmucCI D0006032
Sirt1 mitochondrial biogenesis qMmuCID0015511
Tfam mitochondrial biogenesis gqMmuCED0027505
mt-Cytb mitochondrial Cytochrome b qMmuCED0001514

2 Bio-Rad PrimePCR™ SYBR Green gene expression assay identification number.

with the ABC system (Vector Laboratories, Burlingame, CA) for 1h,
followed by a wash in a PBS-X without NDS wash buffer. Sections
were then stained using a diaminobenzidine kit (Sigma, St. Louis,
MO).

2.8. Image analysis

The entire unilateral granule layer of the dentate gyrus rep-
resented in the 1-in-6 series was photographed using a Zeiss
brightfield light microscope (Zeiss, Thornwood, NY), with depth
of field sufficient to capture all the cells within the section via a
high performance axiocam 702 mono high-performance sCMOS
microscope camera (Zeiss) interfaced to computer, under 20x (total
200x) magnification. The granule cell layer was outlined using
Image] and the total number of DCX+ cells counted within the
section by an investigator blind to the experimental conditions.
Following published methods in our lab [74], the fraction of cells
predicted to cross the boundary of the section on one side was
removed to produce unbiased estimates.

2.9. Bioanalytical measurements

2.9.1. Reagents

Purified water, chloroform, and methanol (HPLC grade) and
concentrated sulfuric acid (analytical grade) were purchased from
Fisher Scientific (Pittsburgh, PA). Sodium dodecyl sulfate (SDS) was
obtained from Sigma-Aldrich.

2.9.2. Sequential total lipid and protein extraction

Tissue punches, 1mm in diameter and 2-4 mm long, were
taken from the frozen brain samples. The punches were weighed
after drying in a lyophilizer (CentriVap Cold Traps, Labconco, MO)
under vacuum. Lipids from dried punches were extracted via a 2:1
chloroform-methanol mixture. Then, the vials were sonicated in
ice for 2 min using an ultrasonic bath sonicator (8891 Ultrasonic
Cleaner, Cole-Parmer, Vernon Hills, IL). The lipid extraction solution
was taken out of the tube for total lipid analysis and the remaining
tissue kept at 4 °C for the subsequent total protein measurement.
Tissues were visually completely dissolved after addition of a 2%
SDS-water solution and sonication on ice for 20 min. The samples
were then incubated in an oven (Lab Companion ON-1E, JEIO TECH,
Billerica, MA) for 1 h at 70°C for follow-up total protein measure-
ments.

2.9.3. Total protein and total lipid detection

For total lipid analysis, the lipid extraction solution was dried
with nitrogen gas, dissolved in concentrated sulfuric acid with
vortexing, and incubated in the oven for 20 min at 100°C. After
incubation, samples were cooled at room temperature (23-25°C).
Lipid color reagent from a Total Lipid Reagent Set (BQ 045CR, Gen-
Way Biotech, San Diego, CA) was added to the samples according to
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the manufacturer’s instructions and mixed with the sample by vor-
texing. The reaction was carried out for 15 min in a cold water bath;
next, 100 L of each sample were moved into a 96-well microplate.
Total lipid content was determined using UV light absorbance at
530nm measured with an EPOCH microplate spectrophotometer
(BioTek Instruments, Winooski, VT).

For total protein analysis, the 2% SDS-treated samples were
supplemented with bicinchoninic acid using a Micro BCA TM Pro-
tein Assay Kit (23235, Thermo Scientific, Rockford, IL) according to
manufacturer’s instructions and mixed by vortexing. Samples were
incubated for 1 hat 60°C. A 100 p.L aliquot was moved to a 96-well
microplate. The sample’s UV absorbance at 562 nm was measured
using the EPOCH microplate spectrophotometer.

For total lipid and protein analysis, external standard calibration
curves were used to calculate the lipid and protein concentrations
in the tissue extracts according to instructions for the analytical kits
and the spectrophotometer. Oleic acid and bovine serum albumin
(BSA) were used as standards in the total lipid and total protein
measurements, respectively.

2.9.4. Elemental analysis

Half of the cerebellum (weighing ~50mg) was digested by
high purity acid combinations in perfluoroalkoxy alkane (PFA) ves-
sels using a Multiwave 3000 Microwave digester (Perkin Elmer,
Waltham, MA) equipped with high pressure (60 bar). Digested sam-
ples were diluted to around 80 ppb level for each targeted element,
and then loaded into a nebulizer and spray chamber via the sam-
ple introduction system of an inductively coupled plasma (ICP)
mass spectrometry (MS) instrument (SCIEX ELAN DRCe ICP-MS,
PerkinElmer, Norwalk, CT) for analysis. Mg, Mn, Se and Zn ion sig-
nals were monitored. Internal standards were added at a constant
rate with the sample solution via the third channel of the on-board
peristaltic pump to compensate for matrix effects. Target signal
intensity was first normalized by internal standard signal intensity.
Normalized values were plotted on a related external calibration
curve. The concentration of elements are presented in relation to
wet weights of tissues.

2.9.5. Metabolite and micronutrient analysis

Individual hippocampal samples (1mm in diameter and
2-4mm long) were punched from frozen mouse brain tissues
using a pre-chilled (—20°C) puncher and placed in Eppendorf
tubes and stored on dry ice. The length of each tissue punch was
measured to calculate sample volumes. Various metabolites were
extracted using a multistep extraction procedure as per the fol-
lowing: a 200 pL ethanol solution (200 proof/absolute alcohol)
containing 25 mg/L antioxidant butylated hydroxytoluene (BHT)
was first added into a tube containing the frozen tissue. Tissue was
manually stirred/homogenized with 10-15 strokes of a pestle, incu-
bated for 15 min on ice, and centrifuged at 21 000x g (14 000 rpm)
using an Eppendorf 5810R refrigerated benchtop centrifuge (Haup-
pauge, NY) at 4 °C for 10 min. Supernatant from the first extraction
was collected; 100 p.L of water containing 25 mg/L BHT was added
to the pellet with sample agitation. A 15 min incubation period was
followed by 10 min centrifugation at 21 000 x g. Supernatant from
the second extraction was collected and combined with the super-
natant from the first extraction. The last step of analyte extraction
from the remaining pellet resembled the first step except that only
50 L of ethanol containing 25 mg/L of BHT was added. All three
supernatants were combined, centrifuged and stored on ice as a
final sample extract. The extract was twice diluted with liquid chro-
matography (LC) mobile phase A (see below) with the addition of
200 ppb of 4-aminobutyric-2,2-d2 acid used as internal standard;
5 L of the diluted sample extract was used in the LC-MS analysis
described below. Unless otherwise indicated, each procedure was
performed either on ice or at 4°C.

Multiple reaction monitoring (MRM) assay was performed for
detection of a-tocopherol (a-TCP), y-aminobutyric acid (GABA), 3-
alanine (p-Ala), tyrosine (Tyr), glutamate (Glu), aspartate (Asp),
vitamin C, dehydroascorbic acid, DHA, serine (Ser), and acetyl-
choline (Ach), with one quantifier and two qualifier fragment ions
detected (Supplemental Table 1). MRM quantitative metabolite
analysis was successful applied to brain tissue by us and others
[75,76].

The MS analysis was done using an ultrahigh performance liquid
chromatography (UHPLC)-atmospheric pressure chemical ioniza-
tion (APCI) triple quadrupole MS system (EVOQ Elite™ Triple
Quadrupole Mass Spectrometer equipped with the Advance™
UHPLC module, Bruker Daltonics, Billerica, MA). A 3 wm Acclaim
Mixed-Mode HILIC-1 150 x 4.6 mm internal diameter column
(Thermo Fisher Scientific, Waltham, MA) was used for LC analyte
separation. Mobile phase A was composed of 50 mM ammonium
acetate (pH 4) and acetonitrile (5/95 v/v). Mobile phase B was com-
posed of acetonitrile, water and 50 mM ammonium acetate (pH 4)
at aratio of 50/40/10v/v. The flow rate was set to 600 p.L/min. The
LC conditions were as follows: 0-3.30min 95% A; 3.31-5.15min
100% B; 5.16-8.00 min 95% A.

The analysis was performed using both positive and negative
ionization polarity. The parameters used for the mass spectrome-
ter were as follows: (+) spray current 15.0 wA; (—) spray current
15.0 pA; cone temperature 250 °C; cone gas flow 10 aU (arbitrary
units); heated probe temperature 450°C; probe gas flow 15 aU;
nebulizing gas flow 60 aU; collision gas pressure 1.5 mTorr (Argon);
0.7 unitresolution for both Q1 and Q3 quadrupoles. Exhaust gas was
turned on to continuously clean the APCI source internal space from
excess solvent vapor and eliminate the recirculation of nebulized
gases so as to reduce chemical noise and keep the system cleaner.

The stock solutions of glutamate, aspartate and GABA were
prepared in water, whereas others were prepared in ethanol in
the presence of BHT; solutions were diluted with mobile phase A
(described above), creating a set of samples with concentrations
of the analyte standards ranging from low ppb to low ppm. Stan-
dard solutions as well as biological sample extracts were analyzed
with LC-MS in sequence with a 5 L injection. Absolute concen-
trations of the metabolites and micronutrients were determined
based on the external calibration curves obtained using standard
compounds. The 4-aminobutyric-2,2-d2 acid internal standard was
used for monitoring the overall performance of the system. For each
sample, two technical replicates were acquired and averaged.

The data were processed using Bruker software (Bruker MS
Workstation, version 8.1.2, for the EVOQ™). Data were first
normalized to tissue volume. To reduce the influence of batch
effects, likely related to sample collection and duration of storage
differences between different cohorts, the resulting data were nor-
malized to means of the aged male group fed the control dietin each
cohort. The data sets were sorted into groups based on the sex, age
and treatment, and processed using statistical methods described
below.

2.10. Statistical analyses

Data were analyzed using SAS software version 9.2. In all anal-
yses, P<0.05 was considered statistically significant. Body weight
and food intake were analyzed using repeated measures ANOVA
with week as the within subjects and diet as the between sub-
ject variables. These data were also analyzed by multiple linear
regression including sex and interactions between sex and the
other factors in the model. The number of DCX+ cells, qRT-PCR
gene expression, and mass spectrometry molecular analysis were
analyzed by 3-way ANOVA with age (adult or aged), diet, and
sex as factors. The total number of active avoidances per day,
were analyzed using repeated measures ANOVA with day as the
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within-subjects factor and sex, age, and diet as between-subjects
factors. Additional analyses were conducted including only aged
subjects. To determine which diets or micronutrients were driv-
ing the dietary effects among the aged subjects, separate analyses
were conducted comparing each diet to the Control. Further, an
additional three separate analyses were conducted collapsing the
diets that contained similar micronutrients. For these analyses, the
Control diet was compared to 1) the diets that contained quercetin,
i.e., Quercetin (0.051 g/kg) and Quercetin (0.102 g/kg), 2) the diets
that contained PS-DHA, i.e., PS-DHA and 5-way Combo, and 3) the
diets containing the triad of citicholine, metafolin, and RRR alpha
tocopherol (3-way Combo and 5-way Combo). Two subjects were
removed from these analyses because they displayed abnormal
behavior, i.e., either they continued to make no responses by the
end of the trial, or the data were corrupted. Data were power trans-
formed to improve homogeneity of variance and reduce skewness.
The following variables were transformed: number of active avoid-
ances per day were raised to the power of 4, concentration of beta
alanine and aspartate were raised to the power of 0.5, tyrosine and
glutamine were log transformed. For vitamin C and acetylcholine,
one very high outlier was removed. For manganese and zinc, 2 out-
liers were deleted and then remaining data were log transformed.
For selenium, 2 high values were deleted and then remaining data
raised to power of 0.5.

3. Results
3.1. Food intake and body weight

Average food consumption collapsed across the 16 weeks was
similar for the different diets (Fig. 1A). Females ate approximately
8 g more food than males per week after correcting for differences
in body mass (Fq 145 =14.9, P=0.0002). As expected, average body
mass increased by approximately 2g from week 1 to week 16
(F1,134=33.2 P<0.0001), and males were approximately 9¢g heav-
ier than females (F; 133 =214.6, P <0.0001), but no differences were
detected between the dietary treatments (Fig. 1B). No other main
effects or interactions were significant.

3.2. Active avoidance

All the mice learned the task as indicated by significant
increases in number of active avoidances across the 5 days (Fig. 2,
F4776 =1073.9, P<0.0001). The young mice learned faster and out-
performed the aged mice as indicated by significant effect of age
(F1,1890=48.9, P<0.0001), and significant age by day interaction
(F4776 =12.0,P<0.0001). Among only the aged mice, we observed a
significant effect of day (F,g 555 =472.9, P<0.0001) and interaction
between treatment and day (F»g 555 = 1.5, P =0.044). No main effect
of treatment was detected. Separate analyses comparing each diet
with the Control indicated that aged mice fed the 5-way Combo
learned faster than mice fed the other diets (Fig. 2D). This was indi-
cated by a significant main effect of treatment for the analysis that
included only the Control diet and the 5-way Combo (F; 34=5.0,
P=0.03) and marginally non-significant interaction between day
and treatment (F4136=2.1, P=0.08). Although the aged mice fed
5-way Combo were slower to learn than the young mice, they even-
tually reached young-levels of performance by days 4 and 5, a feat
accomplished by none of the other aged groups. No other main
effects or interactions were detected for any of the other single
diet comparisons (Fig. 2).

The analyses that collapsed diets based on presence of spe-
cific micronutrients identified a significant effect of quercetin on
improving learning in the aged mice. This was indicated by a
main effect of day (F4 530 =466.0, P<0.0001), quercetin (F; 145 =5.5,

P=0.02) and interaction between quercetin and day (F45g0=3.7,
P=0.006), with the quercetin animals showing steeper learning
than others. No other diets with isolated micronutrients were sig-
nificantly different from the Control diet.

3.3. Gene expression

No significant differences were found in levels of gene expres-
sion of the mitochondrial enzymes between ages or diets (Fig. 3A).
However, aged mice displayed approximately 26% increased con-
centration of mt-Cytb, indicator of total number of mitochondria
as compared to young mice (F; 51 =4.8, P=0.03; Fig. 3B). Posthoc
analysis indicated that this effect was driven mainly by elevated
mt-Cytb in aged mice fed the Control diet as aged mice fed the Con-
trol diet differed significantly from young mice (P=0.026) whereas
aged mice fed the 5-way Combo did not differ from young mice.
As expected, the aged mice displayed significantly elevated lev-
els of pro-inflammatory cytokines, IL13 (F;50=22.3 P<0.0001),
IL6 (Fq 50 =42.8, P<0.0001) and TNFa as compared to young mice
(F1,50=18.8, P<0.0001; see Fig. 3C). Diet had no influence on the
pro-inflammatory cytokines. However, the 5-way Combo signifi-
cantly increased the anti-inflammatory cytokine, IL10, relative to
the young mice. This was indicated by significant treatment effect
in the 1-way ANOVA (F, 39 =3.3, P=0.049) and significant posthoc
pair-wise comparison between the 5-way Combo and the young
control (P=0.01). No other pair-wise differences were significant.

3.4. Adult hippocampal neurogenesis

As expected aged mice displayed nearly 2 orders of magni-
tude fewer dcx+ cells as compared to young mice (F; g3 =12,705.7,
P<0.0001), and female aged mice displayed approximately 29%
greater numbers of dcx cells than males (F;57=11.2, P=0.0015;
see Fig. 4A). No effect of dietary treatment was detected.

3.5. Hippocampal metabolites

No effect of diet was observed for any of the metabolites
(see Table 4). Alpha tocopherol was 2.8 fold higher in aged mice
than in young mice (F; 1990=212.7, P<0.0001), and 20% higher in
females thanin males (F; 1990 =30.6,P <0.00011). Levels of 3-alanine
decreased in old relative to young males but this age difference
was not observed in females. This was indicated by a significant
interaction between sex and age (Fq 139 =5.2, P=0.02). Main effects
of age and sex were not significant. Posthoc analyses indicated
that in males, (3-alanine decreased with age by approximately 20%
(P=0.02), whereas in females it remained constant. Levels of mag-
nesium decreased in old relative to young females, but this age
difference was not observed in males. This was indicated by a sig-
nificant interaction between sex and age (F; 99 =6.5, P=0.01). The
main effects of age and sex were not significant. Posthoc analy-
ses indicated that in females, magnesium decreased with age by
approximately 26% (P=0.01), whereas in males it remained con-
stant. Lipid content increased in old relative to young males, but this
age difference was not observed in females. This was indicated by
a significant interaction between sex and age (Fj g9 =6.0, P=0.02).
Age was also significant (F; g9 =6.1, P=0.02), but not sex. Posthoc
analyses indicated that in males, lipid content increased with age
by approximately 28% (P =0.0008), whereas in females it remained
constant.

4. Discussion

The major finding of the study is the combination of natu-
rally occurring micronutrients a-tocopherol, citicholine, 5-MTHF,



Table 4
Hippocampal metabolites.
Diet Sex. n «-TCP" . n GABA n B-Ala‘ n Tyr n Glut n Asp n Vit C n Oxi-Vit C n DHA n Ser n Ach n Mg*© n Mn? n Se? n Zn? n protein n lipid"
Young male 28 041+004 28 120+009 28 1.18+0.19 28 1.16£0.12 28 1.18+0.14 28 076+0.17 28 090+£006 18 1.10+0.07 18 091+022 18 0.83+001 18 0.78+0.11 18 1782+86 17 2124113 18 0.10+0.03 18 630+0.75 18 41.0+0.78 18 68.24+431
female 20 051+040 20 1.14+007 20 091+0.13 20 100+£007 20 1.05+£013 20 098+£021 20 077+£0.05 11 090+£0.07 11 0514012 11 090+0.14 11 1.04+023 11 2636+360 11 1734052 11 0.15+£004 11 671+£0.68 11 4154234 11 7984643
50% male 9 099+008 9 1.00+005 9 1.00+0.14 9 1.00+0.08 9 1.00+£012 9 1.00+£029 5 1.00+£0.06 5 1.00+£0.09 5 1.00+022 5 1.00+£022 5 1.00+£028 5 19454211 5 124+072 5 0.11+004 5 8.63+2.51 5 405+275 5 8394852
Vitamins female 7 1.14+006 7 089+002 7 1.09+021 7 085+008 7 099+0.15 7 089+035 3 078+0.11 3 095+0.12 3 085+0.14 3 0.99+0.18 3 0.93+0.09 3 168.7+99 3 1.00+£038 3  0.13+006 3 566+046 3  482+3.18 3  99.2+417.18
Control male 10 1.15+£009 10 1.12+097 10 1.17+020 10 1.20+0.16 10 1.07+022 10 094+038 4 0.88+0.04 5 123+0.18 5 1.00+£021 5 1.05+027 5 1.02+028 5 2320+310 5 1.84+1.16 5 0.15+£042 5 6.45+037 5 38.6+476 5 853+11.94
female 9 1.51+015 9 1.13+£009 9 089+0.13 9 096+0.11 9 0.89+0.12 9 1.12+025 4 081+£0.08 4 1.09+£0.19 4 1.09+024 4 073+036 3 065+0.12 4 1948+209 4 1.02+026 4 0.04+£004 4 570+035 4 415+227 4 84.2+8.16
150% male 10 122+013 10 1.05+007 10 063+012 10 1.02+0.11 10 1.01+0.16 10 088+023 5 0.84+0.08 5 112+£006 5 043+023 5 097+022 5 058+0.15 5 19844226 5 220+163 5 0.13+0.08 3 6.45+245 5 4424394 5 96.9+13.29
Vitamins female 8 154014 8 1.03£009 8 085+027 8 0.83+0.09 8 081+0.18 8 1.00£033 3 0.64+£004 3 0.89+£0.10 3 030+£0.18 3 1.04+0.14 3 095+0.04 3 253.8+46.7 3 081+£024 3 0.15£0.01 3 6.21+0.08 3 39.6+3.87 3 80.7 £22.05
3-way male 10 1234010 10 121+008 10 0.59+0.13 10 127+019 10 089+0.12 10 1.10+£0.12 5 083+006 5 1.12+£011 5 057+035 5 1.08+£0.17 5 063+0.11 5 1609472 4 1.69+094 5 012+007 5 529+059 5 4124285 5 84.2+412.66
Combo female 9 156+015 9 1.16+015 9 096+0.10 9 098+0.08 9 1.03+014 9 136+033 5 070+£005 5 1.03+£0.11 5 035+032 5 1.14+027 5 063+£0.14 5 18894195 5 263+124 4 012+001 5 726+131 5 395+247 5 7354750
Quercetin male 10 1.13+011 10 1.10£0.07 10 0.94+0.15 10 128+0.15 10 0944009 10 1.04+£029 5 087+013 5 121+£011 5 068+031 5 120+£026 5 0.69+0.19 5 18414198 5 2.63+216 5 0.14+007 5 9824350 5 4304250 5 948+15.00
(0.051g/kg) female 9 1304011 9 093+007 9 093+013 9 088+006 9 081+014 9 074+£020 5 074+0.05 5 097+010 5 084+035 5 1.00+£024 5 0914023 5 19394217 5 141+£079 5 0.08+004 5 553+041 5 3914220 5 70.9+4.86
Quercetin male 10 129+0.12 10 1.23+0.14 10 096+022 10 120+0.14 10 1.12+0.18 10 0.76+£026 5 086+0.05 5 096+0.10 5 0.74+026 5 0.85+028 5 079+030 5 21124372 5 084+026 5 0.10+004 5 6.95+0.79 5 40.0£1.50 5 86.2+528
(0.102 g/kg) female 8 135+0.10 8 1.11+011 8 098+020 8 091+0.10 8 0.89+0.11 8 1.14+036 5 0.72+0.08 5 1.03+£0.19 5 0.74+028 5 1.01+023 5 0.89+023 5 17044503 5 253+£165 5 0.11+£004 5 573+038 5 384+175 5 84.2+534
PS-DHA male 10 1.07+004 10 1.09+009 10 067+017 10 1.10+020 10 0.76+0.12 10 067+0.15 5 091+0.14 5 099+0.10 5 096+020 5 075+020 5 071+0.10 5 197.8+£558 5 058+0.14 5 0.11+£005 5 6.03+038 5 409+152 5 90.1+7.61
female 9 136+0.12 9 1.10£006 9 094+012 9 0.89+0.12 9 0.83+0.16 9 1.09+036 5 0.77+0.06 5 0.10+£0.11 5 077+026 5 125+032 5 066+0.17 5 186.6+266 5 0.68+0.08 5 0.10+£004 5 6.28+047 5 4424129 5 83.2+6.17
5-way Combo  male 9 1.16£0.05 9 1.16+0.14 9 0.69+0.15 9 110+015 9 076+0.18 9 067+0.13 4 082+003 4 083+0.10 4 1.02+031 4 095+0.18 4 1.02+£038 4 23494203 4 1.09£041 3 010+005 4 616027 4 41.9+202 4 8324748
Combo female 9 142+011 9 1.12+009 9 1.10+020 9 1.04£021 9 099+021 9 162+043 5 070+003 5 090+003 5 063+036 5 1.20£025 5 074+014 5 221.9£539 5 062+007 5 0.11+004 5 6.66+0.73 5 39.0+189 5 7274673

All units are pg/pL unless indicated.
a Expressed in parts per million (ppm).
b Significantly higher content in aged mice (in all diets) than in young mice (p <0.0001).
¢ Significantly higher content in female mice than male mice across all groups (p <0.0001).
d Significantly higher content in young male mice than aged male mice (p<0.02).
¢ Significantly higher content in young female mice than in aged female mice (#p <0.01).
f Significantly lower content in young male mice than aged male mice in all dietary groups (s < 0.0008).
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Fig. 1. Food intake and body weight. A) Average weekly food intake is shown for all 8 diets over the course of the study, collapsed across sex. B) Body weight is shown at
the beginning and end of the study for each of 8 diets collapsed across sex. No differences between diets were detected. Mice gained a few grams during the study. Standard
error bars shown (n=19 or 20 per diet group). *indicates significant difference by paired t-test (p <0.05).

quercetin and the n-3 fatty acid containing PS-DHA reliably reju-
venates cognitive performance in mice. This was established in
two separate cohorts, in a large number of aged mice, in both
males and females. Administering these micronutrients alone or
in simpler diets was not sufficient-the cocktail was the key.
Results highlighted the importance of including the flavonoid
quercetin in the combination, as diets containing quercetin col-
lapsed together also outperformed the Control diet. Quercetin, a
dietary flavonoid ubiquitously present in vegetables, fruits, tea and
wine, has been suggested to be a strong antioxidant [9,77,78] and
an anti-inflammatory agent in the hippocampus and other brain
areas [79].

The efficacy of combining quercetin with other antioxidants
or neuroprotective compounds within a diet has been demon-
strated in previous studies. The ingestion of a cluster compounds
of similar properties can result in improved glycosylation which
hastens absorption kinetics rates via transporters in the small
intestine [80,81]. Previous studies demonstrated that the simulta-
neous ingestion of quercetin with vitamin C, folate, and additional
flavonoids improves absorption rates and bioavailability compared
to single flavonoids such as isoquercetin, which have a higher
absorption rate [82,83]. Therefore, it is possible that the addition
of the vitamins and minerals, combined with the other micronutri-
ents in the 5-way Combo, increased the bioavailability of quercetin,
which facilitated learning. However, this hypothesis would need to

be confirmed by direct serological analysis of the nutrient metabo-
lites.

Tissue concentrations of selected micronutrients were mea-
sured to provide evidence as to whether the different diets affected
bioavailability or absorption of micronutrients that could explain
the pro-cognitive effects. However, the results revealed no specific
effects of diets and only a few mild sex differences on concentra-
tion of metabolites in the brain section containing the hippocampus
and surrounding regions (Table 4). It is not clear why we were
not able to detect increased concentrations of a-tocopherol, vita-
min C, DHA, and other selected vitamins and minerals even though
these were added to some of the diets. It could be that most of the
absorption, accumulation, and/or metabolism of the studied enti-
ties occurred in other tissues, or the brain region we analyzed was
actively maintaining a set level of the compounds. Alternatively,
it could be that the pro-cognitive effects were secondary and not
related to the accumulation of the specific micronutrient, but rather
more closely related to derivatives, metabolites, or physiological
events that may occur in other tissues. Nevertheless, we did observe
some interesting age and sex differences in the metabolites that
deserve some attention. The most relevant findings from this anal-
ysis were an age-related increase in lipid content in male mice only,
and the lower content of a-tocopherol in the hippocampus of aged
mice, which was more pronounced in males. It is widely thought
that a-tocopherol acts as an antioxidant in the brain during lipid
metabolism [58,71,84]. Adequate absorption and bioavailability of
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Fig. 2. Cognitive performance on the active avoidance task. Average number of active avoidances out of 50 trials per day plotted across days for each of the 8 diets. A-D)
Graphs are separated to facilitate comparisons of 1 or 2 treatment groups at a time to the aged Control diet and young mice. Standard error bars shown (n=19 or 20 per diet
group). Only the 5-way Combo (panel D, the diet with the most micronutrients) displayed significantly improved performance over the aged Control. *indicates significant
main effect of the 5-way Combo diet and interaction between the 5-way Combo diet and day compared to the aged Control (p <0.05).

a-tocopherol in old age is important to prevent the build-up of spe-
cific lipid derivatives associated with mild cognitive impairments
[85,86]. Although females did not show differences a-tocopherol
content in the brain across age in our measurements, results for
males suggest that effects of age on oxidative status during lipid
metabolism may partly influence cognitive function, as old mice,
regardless of which diet they received, learned at a slower rate
than young mice in the active avoidance task. This assertion needs
to be confirmed with a comprehensive analysis of fatty acids in the
hippocampus and other brain regions supporting cognitive func-
tion to determine which subtype(s) are associated with age-related
cognitive dysfunction.

The learning performance data presented here clearly show the
importance of “background” nutrient insufficiencies on the impact
of putative neuroprotective candidate compounds (compare the 5-
way Combo performance to all the other diets). Our data strongly
suggest that a dietary intervention that tests specific neuroprotec-
tive compounds while ignoring nutrient status changes (especially
micronutrients) associated with aging is not enough. This observa-
tion might help explain some inconsistencies in the literature on
the pro-cognitive effects of DHA supplementation [87,88]. Both the
animal and clinical studies have attributed pro-cognitive effects of
DHA to antioxidant, anti-inflammatory and anti-apoptosis proper-
ties, by virtue of its capacity to support neuronal cell membrane
structure, enhancing fluidity and influencing important metabolic
signaling events that maintain neuronal health [89-92]. Recent
clinical studies investigating the long-term effects of DHA on cog-
nitive function in healthy aged adults have found mixed results
and have suggested that factors such heredity and environment
complicate the story. A study in England found no effects of a
6-month dietary supplementation with n-3 PUFAs, alone or in com-
bination with other micronutrients, on the cognitive performance

of elderly humans [93]; whereas a 12-month DHA-enriched meal
regime improved cognitive function and mental health in Japanese
octogenarians [94]. Part of the inconsistent results could come from
the fact that the compounds are taken in the background of other
micro- and macronutrients in the diet, which may work synergis-
tically.

A possible mechanism responsible for the pro-cognitive effects
of the 5-way Combo at the cellular level may be enhanced pro-
tection of DHA from oxidation by dietary antioxidants such as
a-tocopherol and quercetin. This can translate into more efficient
production of DHA-derived metabolites, which are important key
cellular protective factors against oxidative stress [95]. In aged
rodents, high incorporation of n-3 fatty acids (mainly DHA) can
lead to phospholipid hydroperoxide accumulations by oxidative
reactions at any 6 double bonds in their long polyunsaturated fatty
acid tail when exposed to cellular reactive oxygen species [96]; and
this oxidation can be cytotoxic and genotoxic [97]. Quercetin, and
like other flavonoids of similar structure, may localize to the lipid
membrane and provide redox protection to key fatty acids [98,99].
Recent data demonstrated cell membrane co-localization of both
a-tocopherol and lutein, ((a plant-derived) carotenoid with some
chemical structure similarities as quercetin), with free DHA in brain
regions controlling cognition (e.g., the prefrontal cortex, cerebel-
lum and striatum) of Rhesus Macaque [100]. Once co-localized in
the cell membrane, quercetin can enhance its oxidative actions by
increasing its lipophilicity, from its absorbed moderate hydrophilic
flavonoid glycoside form to its hydrophobic form via esterifica-
tion with membrane-bound fatty acids in situ [101-103]. A recent
in vitro experiment demonstrated that esters of quercetin-3-O-
glucoside (Q3G) display significantly higher inhibition of Cu?*-
and peroxyl radical-induced low-density lipoprotein (LDL) oxida-
tion in comparison to Q3G alone [104]. Taken together, these data
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Fig. 3. Mitochondrial biogenesis and neuro-immune gene expression. A section of the brain containing the hippocampus and surrounding regions was analyzed and compared
between aged mice fed the Control diet, the 5-way Combo, and young mice. Results are expressed as proportion of average expression levels in the young control group (Young-
Ctrl Diet). A) Relative mRNA expression of mitochondrial biogenesis genes. No group differences were detected. B) Relative copy number of mitochondrial cytochrome b DNA
(mt-Cytb), as indicator of number of mitochondria. Aged mice fed the Control diet displayed higher levels than young mice. C) mRNA expression of neuro-immune cytokines.
Expression of proinflammatory cytokines IL-1f3, IL-6 and TNFa were significantly elevated in aged relative to young mice, but no effect of diet was detected. Expression of
the anti-inflammatory cytokine IL-10 expression was higher in mice fed the 5-way Combo compared to young control mice. No other differences were detected. Standard
error bars shown (n=19 or 20 per diet group). *indicates significant difference relative to the young control group (p <0.05).

support co-supplementation of antioxidants such as a-tocopherol,
quercetin or other flavonoids to augment the benefits of n-3 fatty
acids, such as DHA, in food matrices. The outcome can be expected
to enhance cellular protection against damage from reactive oxy-
gen species (ROS) and the maintenance of neuronal health [78,105],
which can translate into improved cognitive function in aged
mouse models.

Mitochondrial ROS are key culprits of age-associated cognitive
impairment, and a reduction of mitochondrial ROS could improve
cognition by maintaining mitochondrial health and mitochondrial
biogenesis processes [106-108]. Accordingly, we measured the
effects of the 5-way Combo on the expression of three markers
of mitochondrial biogenesis: a) peroxisome proliferator-activated
receptor-gamma, co-activator 1, alpha (Ppargcla), a transcrip-
tional co-activator required for mitochondrial biogenesis [109],
b) sirtuin 1 (Sirt1), a mammalian transcriptional co-activator, an

important regulator of energy homeostasis in response to nutri-
ent availability [110], and c¢) mitochondrial transcription factor A
(TFAM), essential for mtDNA transcription and a key regulator of
mtDNA copy numbers in mammals [111]. However, we found no
effects of diet or age on the expression of any of the three genes of
mitochondrial biogenesis, but there was an age-related increase in
mtDNA content that was reduced by the 5-way Combo. The analysis
of mtDNA content and its association with age has yielded con-
flicting results, such as a decrease of mtDNA content in aged mice
[112], or anincrease with age in mice [113-115] and senescent rats
[114]. Furthermore, alongitudinal comparative study in various tis-
sues in 24 month-old C57BL/6 mice found no significant increase
in mtDNA content [115]. A possible explanation for the discrep-
ancies could be the differential methodology used as well as the
different regions of the brain measured [112]. Despite these differ-
ences, the literature agrees that an increase in mtDNA content is
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Combo.

probably a compensatory mechanism for defective mitochondria
bearing mutated mtDNA during the aging process [112,114,115].
Taken together, although our data suggest that the dietary impact
on mtDNA content in the hippocampus did not involve mitochon-
drial biogenesis, the age-related increase in mtDNA may be due
to oxidative stresses during a life span, and the combination of
antioxidant compounds (i.e., a-tocopherol, DHA and quercetin) in
the 5-way Combo contributed to diminishing this aging effect on
mtDNA quantity.

We also investigated the neuro-immune status of the hip-
pocampus following dietary supplementation because chronic
low-grade inflammation is known to contribute to cognitive aging
[74,116,117], and PS-DHA, a-tocopherol, quercetin, and folate, in
addition to vitamins C, B6, and B12 in our diets, were hypoth-
esized to impact immune signaling. Our data confirm a profile
of low-grade neuro-inflammation in the aged relative to young
mice in parallel with cognitive impairment [118-121], but the diet
which significantly enhanced cognitive performance in our study,
the 5-way Combo, had little impact on the neuro-immune mark-
ers. The only difference we observed was increased hippocampal
expression of IL-10 in aged mice that received the micronutri-
ent combination (5-way Combo) compared to levels in young
control mice, and not observed in aged mice fed the Control
diet. Our findings are consistent with observations from a recent
study suggesting that flavonoid-rich food can directly induce the
expression of IL-10 [122]. An intervention with flavonoid-rich
dark chocolate in middle-aged men experiencing acute psychoso-

cial stress, raised expression of IL-10 in peripheral circulation;
and the level of this expression correlated with the content of
the flavonoid epicatechin in the dark chocolate [122]. IL-10 is
an anti-inflammatory cytokine that represses the expression of
pro-inflammatory cytokines by activating the IL-10 receptor on
microphages [123] and on non-macrophage cells [124], eventually
triggering intracellular transcription factors that suppress genes
that induce inflammatory cytokines [125]. Specific mechanisms by
which flavonoids directly influence the expression of IL-10 have
recently been elucidated by experiments that used flavocoxoid,
a medical food product made from plant-derived flavonoids, in
the treatment of a mouse model of experimental autoimmune
encephalomyelitis. These mechanisms include the promotion of
the inflammatory resolving macrophage phenotype M2, reduc-
tion of the expression of the immune-reactive MHCII/costimulatory
molecules, and the inhibition of the differentiation of the encephal-
itogenic Th1/Th17 cells[126]. All of these mechanisms demonstrate
the inflammation-resolving influence of flavonoids on cellular
immune processes. Our data suggest that similar mechanisms may
be partially at play in our model, with the caveat that these mecha-
nisms were observed for the diseased condition, whereas our study
used a normal, healthy aging mouse model. Exploration of these
mechanisms in the aged hippocampus after dietary interventions,
presents an opportunity for future investigation.

In addition to quercetin, PS-DHA may have contributed to the
increased IL-10 expression in the 5-way Combo. Experiments in
A6-desaturase (D6D) KO mice, which lack the rate-limiting enzyme
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that initiates the metabolism of the dietary essential n-6 and n-3
PUFAs, have demonstrated induced expression of IL-10 by immune
mononuclear cells concomitant to a decrease in IL-6, IL-13 and
IFNv, when fed a diet supplemented only with menhaden fish oil,
which is rich in EPA/DHA fatty acids [127]. DHA can also pro-
tect cells from inflammation by enhancing the function of M2
macrophages and inducing the generation of regulatory T cells, as
shown in adult mice [128]. Taken together, we suggest combin-
ing quercetin and PS-DHA increased the anti-inflammatory actions
of IL-10 in the hippocampus, which contributed to the enhanced
learning and memory that we observed in the aged mice.

The pro-cognitive effects of the combination in the 5-way
Combo was not accompanied by increased numbers of immature
neurons, markers of adult hippocampal neurogenesis, in the aged
mice. We had hypothesized that micronutrient combination might
increase neurogenesis via anti-oxidant and anti-inflammatory pro-
cesses [129-131], but such was not the case. Taken together, our
results suggest the combination (5-way Combo) enhances cogni-
tive performance via mechanisms, which differ (in at least some
aspects) from those affected by exercise, specifically not involving
increased hippocampal neurogenesis [132,133].

In summary, we discovered an enriched diet that includes mul-
tiple micronutrients is effective at improving cognitive function in
an aged mouse model. Collectively results from our studies sug-
gest that a diet that includes a combination of neuroprotective
compounds can be significantly more beneficial than a single-
compound dietary supplementation, to cognitive function in aged
mice. These effects could be the result of synergistic actions on
cellular mechanisms that promote neuroimmune protection, and
reduce effects of aging on mtDNA content, as shown in the hip-
pocampus. The combined micronutrients likely also improved the
absorption, bioavailability and actions of neuroprotective com-
pounds in the brain. At least some of these added micronutrients
could simply have filled gaps due to age, and thus made the body
better able to respond to beneficial stimuli. Even though cognitive
performance was improved by a wholesome dietary intervention
in late adulthood, it was not completely rejuvenated. It is possible
that we have not yet identified all of the nutrient gaps existing due
to aging in this model, since we tried to design these interventions
around some known or suspected insufficiencies in older humans.
It is also possible that a multi-nutrient dietary regimen, if applied
earlier in life (perhaps around middle age) could be more effective
at retarding age-related effects on cellular function by promoting
neuroimmune protection and improving energetic status in the
aged hippocampus. This hypothesis warrants investigation. Iden-
tification of specific molecular mechanisms responsive to dietary
interventions is challenging, but a growing literature suggests that
it will be at least part of a future strategy for cognition enhance-
ment and/or as neuroprotective therapy during brain pathologies
and normal aging.

Acknowledgements

We wish to thank the Center for Nutrition, Learning and Memory
and Abbott Nutrition for funding and the UIUC Microanalysis labo-
ratory (http://scs.illinois.edu/microanalysis/) with assistance with
the elemental analysis.

Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at http://dx.doi.org/10.1016/j.bbr.2016.11.019.

References

[1] L.C. McGuire, E.S. Ford, U.A. Ajani, Cognitive functioning as a predictor of
functional disability in later life, Am. J. Geriatr. Psychiatry 14 (1) (2006)
36-42.

[2] C.A. Erickson, C.A. Barnes, The neurobiology of memory changes in normal
aging, Exp. Gerontol. 38 (1-2) (2003) 61-69.

[3] S.L. Leal, M.A. Yassa, Neurocognitive aging and the hippocampus across
species, Trends Neurosci. 38 (12) (2015) 800-812.

[4] E.S. Rosenzweig, C.A. Barnes, Impact of aging on hippocampal function:
plasticity, network dynamics, and cognition, Prog. Neurobiol. 69 (3) (2003)
143-179.

[5] G. Neves, S.F. Cooke, T.V. Bliss, Synaptic plasticity, memory and the
hippocampus: a neural network approach to causality, Nat. Rev. Neurosci. 9
(1) (2008) 65-75.

[6] R.H. Swerdlow, Brain aging, Alzheimer’s disease, and mitochondria,
Biochim. Biophys. Acta 1812 (12) (2011) 1630-1639.

[7] H. Zhao, Q. Li, Z. Zhang, X. Pei, ]. Wang, Y. Li, Long-term ginsenoside
consumption prevents memory loss in aged SAMP8 mice by decreasing
oxidative stress and up-regulating the plasticity-related proteins in
hippocampus, Brain Res. 1256 (2009) 111-122.

[8] C.Szabo, O. Kelemen, S. Keri, Low-grade inflammation disrupts structural
plasticity in the human brain, Neuroscience 275 (2014) 81-88.

[9] B. Alles, C. Samieri, C. Feart, M.A. Jutand, D. Laurin, P. Barberger-Gateau,
Dietary patterns: a novel approach to examine the link between nutrition
and cognitive function in older individuals, Nutr. Res. Rev. 25 (2) (2012)
207-222.

[10] M. Ferry, A.-M. Roussel, Micronutrient status and cognitive decline in
ageing, Eur. Geriatr. Med. 2 (1) (2011) 15-21.

[11] L.M. Willis, B. Shukitt-Hale, J.A. Joseph, Modulation of cognition and
behavior in aged animals: role for antioxidant- and essential fatty acid-rich
plant foods, Am. J. Clin. Nutr. 89 (5) (2009) 1602S-1606S.

[12] P.S. Sastry, Lipids of nervous tissue: composition and metabolism, Prog.
Lipid Res. 24 (2) (1985) 69-176.

[13] N.M. Giusto, S.J. Pasquare, G.A. Salvador, P.I. Castagnet, M.E. Roque, M.G.
Ilincheta de Boschero, Lipid metabolism in vertebrate retinal rod outer
segments, Prog. Lipid Res. 39 (4) (2000) 315-391.

[14] A.lkemoto, M. Ohishi, Y. Sato, N. Hata, Y. Misawa, Y. Fujii, H. Okuyama,
Reversibility of n-3 fatty acid deficiency-induced alterations of learning
behavior in the rat: level of n-6 fatty acids as another critical factor, J. Lipid
Res. 42 (10) (2001) 1655-1663.

[15] H. Frances, C. Monier, .M. Bourre, Effects of dietary alpha-linolenic acid
deficiency on neuromuscular and cognitive functions in mice, Life Sci. 57
(21)(1995) 1935-1947.

[16] S. Reisbick, M. Neuringer, Omega-3 fatty acid deficiency and behavior: a
critical review and future directions for research, in: S. Yehuda, D.I.
Mostofsky (Eds.), Handbook of Essential Fatty Acid Biology: Biochemistry,
Physiology and Behavioral Neurobiology, Humana Press, Totowa, NJ, 1997,
pp. 397-426.

[17] T. Moriguchi, N. Salem ]r., Recovery of brain docosahexaenoate leads to
recovery of spatial task performance, ]. Neurochem. 7 (2) (2003) 297-309.

[18] P. Willatts, J.S. Forsyth, M.K. DiModugno, S. Varma, M. Colvin, Influence of
long-chain polyunsaturated fatty acids on infant cognitive function, Lipids
33(10)(1998) 973-980.

[19] S. Gamoh, M. Hashimoto, S. Hossain, S. Masumura, Chronic administration
of docosahexaenoic acid improves the performance of radial arm maze task
in aged rats, Clin. Exp. Pharmacol. Physiol. 28 (4) (2001) 266-270.

[20] A.Hichami, F. Datiche, S. Ullah, F. Lienard, J.M. Chardigny, M. Cattarelli, N.A.
Khan, Olfactory discrimination ability and brain expression of c-fos, Gir and
Glut1 mRNA are altered in n-3 fatty acid-depleted rats, Behav. Brain Res.
184 (1) (2007) 1-10.

[21] J.C. McCann, B.N. Ames, Is docosahexaenoic acid, an n-3 long-chain
polyunsaturated fatty acid, required for development of normal brain
function? An overview of evidence from cognitive and behavioral tests in
humans and animals, Am. ]. Clin. Nutr. 82 (2) (2005) 281-295.

[22] C.C. Chiu, K.P. Su, T.C. Cheng, H.C. Liu, CJ. Chang, M.E. Dewey, R. Stewart, S.Y.
Huang, The effects of omega-3 fatty acids monotherapy in Alzheimer’s
disease and mild cognitive impairment: a preliminary randomized
double-blind placebo-controlled study, Prog. Neuropsychopharmacol. Biol.
Psychiatry. 32 (6) (2008) 1538-1544.

[23] J. Gao, X. Wang, H. Sun, Y. Cao, S. Liang, H. Wang, Y. Wang, F. Yang, F. Zhang,
L. Wu, Neuroprotective effects of docosahexaenoic acid on hippocampal cell
death and learning and memory impairments in a valproic acid-induced rat
autism model, Int. J. Dev. Neurosci. 49 (2016) 67-78.

[24] M. Hashimoto, M. Katakura, Y. Tanabe, A. Al Mamun, T. Inoue, S. Hossain, M.
Arita, O. Shido, n-3 fatty acids effectively improve the reference
memory-related learning ability associated with increased brain
docosahexaenoic acid-derived docosanoids in aged rats, Biochim. Biophys.
Acta 1851 (2) (2015) 203-209.

[25] S.Huang, Y. Dai, Z. Zhang, W. Hao, H. Chen, Docosahexaenoic acid intake
ameliorates ketamine-induced impairment of spatial cognition and learning
ability in ICR mice, Neurosci. Lett. 580 (2014) 125-129.

[26] P.A. Leventis, S. Grinstein, The distribution and function of
phosphatidylserine in cellular membranes, Ann. Rev. Biophys. 39 (2010)
407-427.


http://scs.illinois.edu/microanalysis/
http://scs.illinois.edu/microanalysis/
http://scs.illinois.edu/microanalysis/
http://scs.illinois.edu/microanalysis/
http://scs.illinois.edu/microanalysis/
http://scs.illinois.edu/microanalysis/
http://dx.doi.org/10.1016/j.bbr.2016.11.019
http://dx.doi.org/10.1016/j.bbr.2016.11.019
http://dx.doi.org/10.1016/j.bbr.2016.11.019
http://dx.doi.org/10.1016/j.bbr.2016.11.019
http://dx.doi.org/10.1016/j.bbr.2016.11.019
http://dx.doi.org/10.1016/j.bbr.2016.11.019
http://dx.doi.org/10.1016/j.bbr.2016.11.019
http://dx.doi.org/10.1016/j.bbr.2016.11.019
http://dx.doi.org/10.1016/j.bbr.2016.11.019
http://dx.doi.org/10.1016/j.bbr.2016.11.019
http://dx.doi.org/10.1016/j.bbr.2016.11.019
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0005
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0010
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0015
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0015
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0015
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0015
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0015
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0015
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0015
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0015
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0015
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0015
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0015
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0015
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0015
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0015
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0015
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0015
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0015
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0015
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0015
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0020
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0025
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0030
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0030
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0030
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0030
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0030
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0030
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0030
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0030
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0030
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0030
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0030
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0030
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0030
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0030
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0030
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0030
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0030
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0035
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0040
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0045
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0050
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0055
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0060
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0060
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0060
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0060
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0060
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0060
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0060
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0060
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0060
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0060
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0060
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0060
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0060
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0060
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0060
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0060
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0060
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0060
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0065
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0070
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0075
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0080
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0085
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0090
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0095
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0100
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0105
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0110
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0115
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0120
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0125
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0130

110 S.D. Perez et al. / Behavioural Brain Research 320 (2017) 97-112

[27] R. Mozzi, S. Buratta, G. Goracci, Metabolism and functions of
phosphatidylserine in mammalian brain, Neurochem. Res. 28 (2) (2003)
195-214.

[28] Y. Richter, Y. Herzog, T. Cohen, Y. Steinhart, The effect of
phosphatidylserine-containing omega-3 fatty acids on memory abilities in
subjects with subjective memory complaints: a pilot study, Clin. Interv.
Aging 5(2010) 313-316.

[29] V. Vakhapova, T. Cohen, Y. Richter, Y. Herzog, Y. Kam, A.D. Korczyn,
Phosphatidylserine containing omega-3 Fatty acids may improve memory
abilities in nondemented elderly individuals with memory complaints:
results from an open-label extension study, Dement. Geriatr. Cogn. Disord.
38 (1-2)(2014) 39-45.

[30] R.L. Galli, D.F. Bielinski, A. Szprengiel, B. Shukitt-Hale, J.A. Joseph, Blueberry
supplemented diet reverses age-related decline in hippocampal HSP70
neuroprotection, Neurobiol. Aging 27 (2) (2006) 344-350.

[31] J. Bensalem, L. Servant, S. Alfos, D. Gaudout, S. Laye, V. Pallet, P. Lafenetre,
Dietary polyphenol supplementation prevents alterations of spatial
navigation in middle-aged mice, Front. Behav. Neurosci. 10 (2016) 9.

[32] C.Rendeiro, J.S. Rhodes, J.P. Spencer, The mechanisms of action of flavonoids
in the brain: direct versus indirect effects, Neurochem. Int. 89 (2015)
126-139.

[33] C. Rendeiro, J.D. Guerreiro, C.M. Williams, ].P. Spencer, Flavonoids as
modulators of memory and learning: molecular interactions resulting in
behavioural effects, Proc. Nutr. Soc. 71 (2) (2012) 246-262.

[34] ].P. Spencer, D. Vauzour, C. Rendeiro, Flavonoids and cognition: the
molecular mechanisms underlying their behavioural effects, Arch. Biochem.
Biophys. 492 (1-2) (2009) 1-9.

[35] D. Vauzour, K. Vafeiadou, A. Rodriguez-Mateos, C. Rendeiro, J.P. Spencer, The
neuroprotective potential of flavonoids: a multiplicity of effects, Genes Nutr.
3(3-4)(2008) 115-126.

[36] B. Shukitt-Hale, R.L. Galli, V. Meterko, A. Carey, D.F. Bielinski, T. McGhie, J.A.
Joseph, Dietary supplementation with fruit polyphenolics ameliorates
age-related deficits in behavior and neuronal markers of inflammation and
oxidative stress, Age (Dordr.) 27 (1) (2005) 49-57.

[37] R.A. Casuso, E.J. Martinez-Lopez, F. Hita-Contreras, D. Camiletti-Moiron, R.
Martinez-Romero, A. Canuelo, A. Martinez-Amat, The combination of oral
quercetin supplementation and exercise prevents brain mitochondrial
biogenesis, Genes Nutr. 9 (5) (2014) 420.

[38] J.M. Davis, E.A. Murphy, M.D. Carmichael, B. Davis, Quercetin increases brain
and muscle mitochondrial biogenesis and exercise tolerance, American
journal of physiology, Regul. Integr. Comp. Physiol. 296 (4) (2009)
R1071-R1077.

[39] A.-W. Boots, L.C. Wilms, E.L. Swennen, J.C. Kleinjans, A. Bast, G.R. Haenen,

In vitro and ex vivo anti-inflammatory activity of quercetin in healthy
volunteers, Nutrition 24 (7-8) (2008) 703-710.

[40] P.Rinwa, A. Kumar, Quercetin along with piperine prevents cognitive
dysfunction, oxidative stress and neuro-inflammation associated with
mouse model of chronic unpredictable stress, Arch. Pharmacal Res. (2013)
1-10.

[41] Z]. Zhang, L.C. Cheang, M.W. Wang, S.M. Lee, Quercetin exerts a
neuroprotective effect through inhibition of the iNOS/NO system and
pro-inflammation gene expression in PC12 cells and in zebrafish, Int. . Mol.
Med. 27 (2) (2011) 195-203.

[42] A.M. Sabogal-Guaqueta, J.I. Munoz-Manco, J.R. Ramirez-Pineda, M.
Lamprea-Rodriguez, E. Osorio, G.P. Cardona-Gomez, The flavonoid quercetin
ameliorates Alzheimer’s disease pathology and protects cognitive and
emotional function in aged triple transgenic Alzheimer’s disease model
mice, Neuropharmacology 93 (2015) 134-145.

[43] P.Bhutada, Y. Mundhada, K. Bansod, C. Bhutada, S. Tawari, P. Dixit, D.

Mundhada, Ameliorative effect of quercetin on memory dysfunction in

streptozotocin-induced diabetic rats, Neurobiol. Learn. Mem. 94 (3) (2010)

293-302.

F. Pu, K. Mishima, K. Irie, K. Motohashi, Y. Tanaka, K. Orito, T. Egawa, Y.

Kitamura, N. Egashira, K. Iwasaki, M. Fujiwara, Neuroprotective effects of

quercetin and rutin on spatial memory impairment in an 8-arm radial maze

task and neuronal death induced by repeated cerebral ischemia in rats, J.

Pharmacol. Sci. 104 (4) (2007) 329-334.

[45] P.Liu, D. Zou, L. Yi, M. Chen, Y. Gao, R. Zhou, Q. Zhang, Y. Zhou, J. Zhu, K.
Chen, M. Mi, Quercetin ameliorates hypobaric hypoxia-induced memory
impairment through mitochondrial and neuron function adaptation via the
PGC-1alpha pathway, Restor. Neurol. Neurosci. 33 (2) (2015) 143-157.

[46] W. Tongjaroenbuangam, N. Ruksee, P. Chantiratikul, N. Pakdeenarong, W.
Kongbuntad, P. Govitrapong, Neuroprotective effects of quercetin, rutin and
okra (Abelmoschus esculentus Linn.) in dexamethasone-treated mice,
Neurochem. Int. 59 (5) (2011) 677-685.

[47] F. Scaglione, G. Panzavolta, Folate, folic acid and 5-methyltetrahydrofolate
are not the same thing, Xenobiotica 44 (5) (2014) 480-488.

[48] AJ. Wright, MJ. King, C.A. Wolfe, H.J. Powers, P.M. Finglas, Comparison of
(6S)-5-methyltetrahydrofolic acid v. folic acid as the reference folate in
longer-term human dietary intervention studies assessing the relative
bioavailability of natural food folates: comparative changes in folate status
following a 16-week placebo-controlled study in healthy adults, Br. J. Nutr.
103 (5) (2010) 724-729.

[49] 1. Patanwala, M J. King, D.A. Barrett, J. Rose, R. Jackson, M. Hudson, M. Philo,
J.R. Dainty, AJ. Wright, P.M. Finglas, D.E. Jones, Folic acid handling by the

[44

human gut: implications for food fortification and supplementation, Am. J.
Clin. Nutr. 100 (2) (2014) 593-599.

[50] O.Hurtado, M. Hernandez-Jiménez, ].G. Zarruk, M.I. Cuartero, I. Ballesteros,
G. Camarero, A. Moraga, .M. Pradillo, M.A. Moro, I. Lizasoain, Citicoline
(CDP-choline) increases Sirtuin1 expression concomitant to neuroprotection
in experimental stroke, J. Neurochem. 126 (6) (2013) 819-826.

[51] R. Cacabelos, X.A. Alvarez, A. Franco-Maside, L. Fernandez-Novoa, J.
Caamano, Effect of CDP-choline on cognition and immune function in
Alzheimer’s disease and multi-infarct dementia, Ann. N. Y. Acad. Sci. 695
(1993) 321-323.

[52] J.H. Kim, D.W. Lee, B.Y. Choi, M. Sohn, S.H. Lee, H.C. Choi, H.K. Song, S.W. Suh,
Cytidine 5'-diphosphocholine (CDP-choline) adversely effects on
pilocarpine seizure-induced hippocampal neuronal death, Brain Res. 1595
(2015) 156-165.

[53] G.W. Burton, M.G. Traber, R.V. Acuff, D.N. Walters, H. Kayden, L. Hughes, K.U.
Ingold, Human plasma and tissue alpha-tocopherol concentrations in
response to supplementation with deuterated natural and synthetic vitamin
E, Am. J. Clin. Nutr. 67 (4) (1998) 669-684.

[54] M.G. Traber, A. Elsner, R. Brigelius-Flohé, Synthetic as compared with natural
vitamin E is preferentially excreted as a-CEHC in human urine: studies using
deuterated a-tocopheryl acetates, FEBS Lett. 437 (1-2) (1998) 145-148.

[55] M. Kuchan, S. Jensen, E. Johnson, J. Lieblein-Boff, The naturally occurring
a-tocopherol stereoisomer RRR-a-tocopherol is predominant in the human
infant brain, Br. ]. Nutr. 116 (1) (2016) 126-131.

[56] S. Salinthone, A.R. Kerns, V. Tsang, D.W. Carr, alpha-Tocopherol (vitamin E)
stimulates cyclic AMP production in human peripheral mononuclear cells
and alters immune function, Mol. Immunol. 53 (3) (2013) 173-178.

[57] D. Wu, S.N. Meydani, Age-associated changes in immune function: impact of
vitamin E intervention and the underlying mechanisms, Endocr. Metab.
Immune Disord. Drug Targets 14 (4) (2014) 283-289.

[58] B.M. Berg, ].P. Godbout, J. Chen, K.W. Kelley, R.W. Johnson, alpha-Tocopherol
and selenium facilitate recovery from lipopolysaccharide-induced sickness
in aged mice, J. Nutr. 135 (5) (2005) 1157-1163.

[59] A.Molano, S.N. Meydani, Vitamin E, signalosomes and gene expression in T
cells, Mol. Aspects Med. 33 (1) (2012) 55-62.

[60] L. Capuron, A. Moranis, N. Combe, F. Cousson-Gelie, D. Fuchs, V. De
Smedt-Peyrusse, P. Barberger-Gateau, S. Laye, Vitamin E status and quality
of life in the elderly: influence of inflammatory processes, Br. J. Nutr. 102
(10) (2009) 1390-1394.

[61] M.G. Marko, T. Ahmed, S.C. Bunnell, D. Wu, H. Chung, B.T. Huber, S.N.
Meydani, Age-associated decline in effective immune synapse formation of
CD4(+) T cells is reversed by vitamin E supplementation, J. Immunol. 178 (3)
(2007) 1443-1449.

[62] S.S. Kishiyama, MJ. Leahy, T.A. Zitzelberger, R. Guariglia, D.P. Zajdel, J.F.
Calvert Jr., J.A. Kaye, B.S. Oken, Patterns of dietary supplement usage in
demographically diverse older people, Altern. Ther. Health Med. 11 (3)
(2005) 48-53.

[63] P.G. Reeves, F.H. Nielsen, G.C. Fahey Jr., AIN-93 purified diets for laboratory
rodents: final report of the American Institute of Nutrition ad hoc writing
committee on the reformulation of the AIN-76A rodent diet, J. Nutr. 23 (11)
(1993) 1939-1951.

[64] Z. Chen, B.C. Schwahn, Q. Wu, X. He, R. Rozen, Postnatal cerebellar defects in
mice deficient in methylenetetrahydrofolate reductase, Int. J. Dev. Neurosci.
23 (5) (2005) 465-474.

[65] L.G. Costa, L. Tait, R. de Laat, K. Dao, G. Giordano, C. Pellacani, T.B. Cole, C.E.
Furlong, Modulation of paraoxonase 2 (PON2) in mouse brain by the
polyphenol quercetin: a mechanism of neuroprotection? Neurochem. Res.
38(9)(2013) 1809-1818.

[66] S.Halder, R. Kar, AK. Mehta, S.K. Bhattacharya, P.K. Mediratta, B.D. Banerjee,
Quercetin modulates the effects of chromium exposure on learning,
memory and antioxidant enzyme activity in F1 generation mice, Biol. Trace
Elem. Res. 171 (2015) 391-398.

[67] S.M. Innis, S. de La Presa Owens, Dietary fatty acid composition in pregnancy
alters neurite membrane fatty acids and dopamine in newborn rat brain, J.
Nutr. 131 (1) (2001) 118-122.

[68] K.R. Lobato, C.C. Cardoso, R.W. Binfare, J. Budni, C.L. Wagner, P.S. Brocardo,
L.F. de Souza, C. Brocardo, S. Flesch, A.E. Freitas, A.L. Dafre, A.L. Rodrigues,
alpha-Tocopherol administration produces an antidepressant-like effect in
predictive animal models of depression, Behav. Brain Res. 209 (2) (2010)
249-259.

[69] M.A. McDaniel, S.F. Maier, G.O. Einstein, Brain-specific nutrients: a memory
cure? Nutrition 19 (11-12) (2003) 957-975.

[70] A.H. Mosharrof, V.D. Petkov, Effects of citicholine and of the combination
citicholine + piracetam on the memory (experiments on mice), Acta Physiol.
Pharmacol. Bulg. 16 (1) (1990) 25-31.

[71] M. Shichiri, Y. Yoshida, N. Ishida, Y. Hagihara, H. Iwahashi, H. Tamai, E. Niki,
alpha-Tocopherol suppresses lipid peroxidation and behavioral and
cognitive impairments in the Ts65Dn mouse model of Down syndrome, Free
Radic. Biol. Med. 50 (12) (2011) 1801-1811.

[72] J. Vadnal, S. Houston, S. Bhatta, E. Freeman, ]. McDonough, Transcriptional
signatures mediated by acetylation overlap with early-stage Alzheimer’s
disease, Exp. Brain Res. 221 (3) (2012) 287-297.

[73] V. Vakhapova, T. Cohen, Y. Richter, Y. Herzog, A.D. Korczyn,
Phosphatidylserine containing omega-3 fatty acids may improve memory
abilities in non-demented elderly with memory complaints: a double-blind


http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0135
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0140
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0145
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0150
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0155
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0160
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0165
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0170
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0175
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0180
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0185
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0190
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0195
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0200
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0205
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0210
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0215
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0220
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0225
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0230
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0235
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0240
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0245
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0250
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0255
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0260
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0265
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0270
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0275
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0280
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0285
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0290
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0295
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0300
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0305
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0310
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0315
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0320
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0325
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0330
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0335
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0340
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0345
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0350
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0355
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0360
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365

S.D. Perez et al. / Behavioural Brain Research 320 (2017) 97-112 111

placebo-controlled trial, Dement. Geriatr. Cogn. Disord. 29 (5) (2010)
467-474.

[74] R.A. Kohman, T.K. Bhattacharya, C. Kilby, P. Bucko, ].S. Rhodes, Effects of
minocycline on spatial learning, hippocampal neurogenesis and microglia in
aged and adult mice, Behav. Brain Res. 242 (2013) 17-24.

[75] B.He, K. Bi, Y. Jia, ]. Wang, C. Lv, R. Liu, L. Zhao, H. Xu, X. Chen, Q. Li, Rapid
analysis of neurotransmitters in rat brain using ultra-fast liquid
chromatography and tandem mass spectrometry: application to a
comparative study in normal and insomnic rats, J. Mass Spectrom. 48 (8)
(2013) 969-978.

[76] B.D. Pence, T.E. Gibbons, T.K. Bhattacharya, H. Mach, J.M. Ossyra, G. Petr, S.A.
Martin, L. Wang, S.S. Rubakhin, J.V. Sweedler, R.H. McCusker, KW. Kelley, J.S.
Rhodes, R.W. Johnson, J.A. Woods, Effects of exercise and dietary
epigallocatechin gallate and beta-alanine on skeletal muscle in aged mice,
Applied physiology, nutrition, and metabolism, Appl. Physiol. Nutr. Metab.
41(2)(2016) 181-190.

[77] M. Kanter, C. Unsal, C. Aktas, M. Erboga, Neuroprotective effect of quercetin
against oxidative damage and neuronal apoptosis caused by cadmium in
hippocampus, Toxicol. Ind. Health 32 (3) (2016) 541-550.

[78] A.W. Boots, G.R. Haenen, A. Bast, Health effects of quercetin: from
antioxidant to nutraceutical, Eur. J. Pharmacol. 585 (2-3) (2008) 325-337.

[79] P.Rinwa, A. Kumar, Quercetin suppress microglial neuroinflammatory
response and induce antidepressent-like effect in olfactory bulbectomized
rats, Neuroscience 255 (2013) 86-98.

[80] S. Wolffram, M. Block, P. Ader, Quercetin-3-glucoside is transported by the
glucose carrier SGLT1 across the brush border membrane of rat small
intestine, J. Nutr. 132 (4) (2002) 630-635.

[81] J. Thomas, M.L. Garg, D.W. Smith, Dietary supplementation with resveratrol
and/or docosahexaenoic acid alters hippocampal gene expression in adult
C57Bl/6 mice, ]. Nutr. Biochem. 24 (10) (2013) 1735-1740.

[82] M. Harwood, B. Danielewska-Nikiel, J.F. Borzelleca, G.W. Flamm, G.M.
Williams, T.C. Lines, A critical review of the data related to the safety of
quercetin and lack of evidence of in vivo toxicity, including lack of
genotoxic/carcinogenic properties, Food Chem. Toxicol. 45 (11) (2007)
2179-2205.

[83] C. Manach, G. Williamson, C. Morand, A. Scalbert, C. Remesy, Bioavailability
and bioefficacy of polyphenols in humans. I. Review of 97 bioavailability
studies, Am. ]. Clin. Nutr. 81 (Suppl. (1)) (2005) 230S-242S.

[84] G. Williamson, C. Manach, Bioavailability and bioefficacy of polyphenols in
humans. II. Review of 93 intervention studies, Am. J. Clin. Nutr. 81 (Suppl.
(1)) (2005) 243S-255S.

[85] T.Horn, K. Reddy Kakularam, M. Anton, C. Richter, P. Reddanna, H. Kuhn,
Functional characterization of genetic enzyme variations in human
lipoxygenases, Redox Biol. 1 (2013) 566-577.

[86] I. Carrie, M. Smirnova, M. Clement, ].D. De, H. Frances, ].M. Bourre,
Docosahexaenoic acid-rich phospholipid supplementation: effect on
behavior, learning ability, and retinal function in control and n-3
polyunsaturated fatty acid deficient old mice, Nutr. Neurosci. 5 (1) (2002)
43-52.

[87] H.M. Su, Mechanisms of n-3 fatty acid-mediated development and
maintenance of learning memory performance, J. Nutr. Biochem. 21 (5)
(2010) 364-373.

[88] M. Firlag, M. Kamaszewski, K. Gaca, D. Adamek, B. Balasinska, The
neuroprotective effect of long-term n-3 polyunsaturated fatty acids
supplementation in the cerebral cortex and hippocampus of aging rats, Folia
Neuropathol. 51 (3) (2013) 235-242.

[89] R.H. Yang, J. Lin, X.H. Hou, R. Cao, F. Yu, H.Q. Liu, A.L. Ji, X.N. Xu, L. Zhang, F.
Wang, Effect of docosahexaenoic acid on hippocampal neurons in
high-glucose condition: involvement of PI3K/AKT/nuclear
factor-kappaB-mediated inflammatory pathways, Neuroscience 274 (2014)
218-228.

[90] D.Jia, LJ. Heng, R.H. Yang, G.D. Gao, Fish oil improves learning impairments
of diabetic rats by blocking PI3K/AKT/nuclear factor-kappaB-mediated
inflammatory pathways, Neuroscience 258 (2014) 228-237.

[91] R. Alvarez-Nolting, E. Arnal, J.M. Barcia, M. Miranda, F.J. Romero, Protection
by DHA of early hippocampal changes in diabetes: possible role of CREB and
NF-kappaB, Neurochem. Res. 37 (1) (2012) 105-115.

[92] M. Ajami, S. Eghtesadi, ].M. Razaz, N. Kalantari, R. Habibey, M.A.
Nilforoushzadeh, M. Zarrindast, H. Pazoki-Toroudi, Expression of Bcl-2 and
Bax after hippocampal ischemia in DHA + EPA treated rats, Neurol. Sci. 32 (5)
(2011) 811-818.

[93] P.A.]Jackson, J.S. Forster, J.G. Bell, J.R. Dick, I. Younger, D.O. Kennedy, DHA
supplementation alone or in combination with other nutrients does not
modulate cerebral hemodynamics or cognitive function in healthy older
adults, Nutrients 8 (2) (2016) 86.

[94] M. Hashimoto, S. Kato, Y. Tanabe, M. Katakura, A.A. Mamun, M. Ohno, S.
Hossain, K. Onoda, S. Yamaguchi, O. Shido, Beneficial effects of dietary
docosahexaenoic acid intervention on cognitive function and mental health
of the oldest elderly in Japanese care facilities and nursing homes, Geriatr.
Gerontol. Int. (2016) 1-8.

[95] C.N. Serhan, Pro-resolving lipid mediators are leads for resolution
physiology, Nature 510 (7503) (2014) 92-101.

[96] J.H. Song, K. Fujimoto, T. Miyazawa, Polyunsaturated (n-3) fatty acids
susceptible to peroxidation are increased in plasma and tissue lipids of rats
fed docosahexaenoic acid-containing oils, J. Nutr. 130 (12) (2000)
3028-3033.

[97] J. Kanner, Dietary advanced lipid oxidation endproducts are risk factors to
human health, Mol. Nutr. Food Res. 51 (9) (2007) 1094-1101.

[98] A.C.Santos, S.A. Uyemura, ].L. Lopes, ].N. Bazon, F.E. Mingatto, C. Curti, Effect
of naturally occurring flavonoids on lipid peroxidation and membrane
permeability transition in mitochondria, Free Radic. Biol. Med. 24 (9) (1998)
1455-1461.

[99] L. Movileanu, I. Neagoe, M.L. Flonta, Interaction of the antioxidant flavonoid
quercetin with planar lipid bilayers, Int. J. Pharm. 205 (1-2) (2000) 135-146.

[100] M. Kuchan, E. Mohn, N. Matthan, C. Moulton, J. Erdman, M. Neuringer, E.
Johnson, Lutein, alpha-tocopherol and DHA co-localize in cell membranes of
brain regions controlling cognition in Rhesus macaque, FASEB J. 30 (1)
(2016), Abstract 689.2.

[101] E.L. Courts, G. Williamson, The Occurrence, Fate and biological activities of
C-glycosyl flavonoids in the human diet, Crit. Rev. Food Sci. Nutr. 55 (10)
(2015) 1352-1367.

[102] S. Kumar, AK. Pandey, Chemistry and biological activities of flavonoids: an
overview, Sci. World J. 2013 (2013) 162750.

[103] C.Xing, ]. Guan, Y. Li, J. Li, Effect of a room-temperature ionic liquid on the
structure and properties of electrospun poly(vinylidene fluoride)
nanofibers, ACS Appl. Mater. Interfaces 6 (6) (2014) 4447-4457.

[104] S.N. Warnakulasuriya, Ziaullah, H.P. Rupasinghe, Long chain fatty acid
acylated derivatives of quercetin-3-o-glucoside as antioxidants to prevent
lipid oxidation, Biomolecules 4 (4) (2014) 980-993.

[105] M.R. de Oliveira, S.M. Nabavi, N. Braidy, W.N. Setzer, T. Ahmed, S.F. Nabavi,
Quercetin and the mitochondria: a mechanistic view, Biotechnol. Adv. 34
(2016) 532-549.

[106] L. Chen, R. Na, Q. Ran, Enhanced defense against mitochondrial hydrogen
peroxide attenuates age-associated cognition decline, Neurobiol. Aging 35
(11) (2014) 2552-2561.

[107] M. Perluigi, F. Di Domenico, A. Giorgi, M.E. Schinina, R. Coccia, C. Cini, F.
Bellia, M.T. Cambria, C. Cornelius, D.A. Butterfield, V. Calabrese, Redox
proteomics in aging rat brain: involvement of mitochondrial reduced
glutathione status and mitochondrial protein oxidation in the aging process,
J. Neurosci. Res. 88 (16) (2010) 3498-3507.

[108] W. Droge, H.M. Schipper, Oxidative stress and aberrant signaling in aging
and cognitive decline, Aging Cell 6 (3) (2007) 361-370.

[109] M. Uldry, W. Yang, J. St-Pierre, ]. Lin, P. Seale, B.M. Spiegelman,
Complementary action of the PGC-1 coactivators in mitochondrial
biogenesis and brown fat differentiation, Cell Metab. 3 (5) (2006) 333-341.

[110] S.Rahman, R. Islam, Mammalian Sirt1: insights on its biological functions,
Cell Commun. Signal. 9 (2011) 11.

[111] M.L Ekstrand, M. Falkenberg, A. Rantanen, C.B. Park, M. Gaspari, K. Hultenby,
P. Rustin, C.M. Gustafsson, N.G. Larsson, Mitochondrial transcription factor A
regulates mtDNA copy number in mammals, Hum. Mol. Genet. 13 (9) (2004)
935-944.

[112] N. Kazachkova, M. Raposo, R. Montiel, T. Cymbron, C. Bettencourt, A.
Silva-Fernandes, S. Silva, P. Maciel, M. Lima, Patterns of mitochondrial DNA
damage in blood and brain tissues of a transgenic mouse model of
Machado-Joseph disease, Neurodegener. Dis. 11 (4) (2013) 206-214.

[113] J.G. Dai, J.X. Min, Y.B. Xiao, X. Lei, W.H. Shen, H. Wei, The absence of
mitochondrial DNA diversity among common laboratory inbred mouse
strains, J. Exp. Biol. 208 (Pt. 23) (2005) 4445-4450.

[114] M.N. Gadaleta, G. Rainaldi, A.M. Lezza, F. Milella, F. Fracasso, P. Cantatore,
Mitochondrial DNA copy number and mitochondrial DNA deletion in adult
and senescent rats, Mutat. Res. 275 (3-6) (1992) 181-193.

[115] M. Masuyama, R. lida, H. Takatsuka, T. Yasuda, T. Matsuki, Quantitative
change in mitochondrial DNA content in various mouse tissues during
aging, Biochim. Biophys. Acta 1723 (1-3) (2005) 302-308.

[116] V.F. Labrousse, A. Nadjar, C. Joffre, L. Costes, A. Aubert, S. Gregoire, L.
Bretillon, S. Laye, Short-term long chain omega3 diet protects from
neuroinflammatory processes and memory impairment in aged mice, PLoS
One 7 (5) (2012) e36861.

[117] I Kadish, O. Thibault, E.M. Blalock, K.C. Chen, ].C. Gant, N.M. Porter, P.W.
Landfield, Hippocampal and cognitive aging across the lifespan: a
bioenergetic shift precedes and increased cholesterol trafficking parallels
memory impairment, J. Neurosci. 29 (6) (2009) 1805-1816.

[118] J.P. Godbout, R.W. Johnson, Interleukin-6 in the aging brain, J.
Neuroimmunol. 147 (1-2) (2004) 141-144.

[119] C. Gemma, P.C. Bickford, Interleukin-1beta and caspase-1: players in the
regulation of age-related cognitive dysfunction, Rev. Neurosci. 18 (2) (2007)
137-148.

[120] A. Moranis, ].C. Delpech, V. De Smedt-Peyrusse, A. Aubert, P. Guesnet, M.
Lavialle, C. Joffre, S. Laye, Long term adequate n-3 polyunsaturated fatty acid
diet protects from depressive-like behavior but not from working memory
disruption and brain cytokine expression in aged mice, Brain Behav. Immun.
26 (5)(2012) 721-731.

[121] M.A. Lynch, Age-related impairment in long-term potentiation in
hippocampus: a role for the cytokine, interleukin-1 beta? Prog. Neurobiol.
56 (5)(1998) 571-589.

[122] U. Kuebler, A. Arpagaus, R.E. Meister, R. von Kanel, S. Huber, U. Ehlert, P.H.
Wirtz, Dark chocolate attenuates intracellular pro-inflammatory reactivity
to acute psychosocial stress in men: a randomized controlled trial, Brain
Behav. Immun. 57 (2016) 200-208.

[123] L.M. Williams, G. Ricchetti, U. Sarma, T. Smallie, B.M. Foxwell, Interleukin-10
suppression of myeloid cell activation? A continuing puzzle, Immunology
113 (3) (2004) 281-292.


http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0365
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0370
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0375
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0380
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0385
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0390
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0395
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0400
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0405
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0410
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0415
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0420
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0425
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0430
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0435
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0440
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0445
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0450
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0455
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0460
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0465
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0470
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0475
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0475
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0475
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0475
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0475
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0475
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0475
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0475
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0475
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0475
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0475
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0475
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0475
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0475
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0475
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0475
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0475
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0480
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0485
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0490
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0495
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0500
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0505
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0510
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0510
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0510
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0510
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0510
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0510
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0510
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0510
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0510
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0510
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0510
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0510
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0510
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0510
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0510
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0510
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0510
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0510
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0515
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0520
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0525
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0530
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0535
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0540
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0545
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0550
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0550
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0550
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0550
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0550
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0550
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0550
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0550
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0550
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0550
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0550
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0550
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0550
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0550
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0550
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0550
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0550
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0555
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0560
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0565
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0570
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0575
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0580
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0585
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0590
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0590
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0590
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0590
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0590
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0590
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0590
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0590
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0590
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0590
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0590
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0590
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0590
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0590
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0590
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0590
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0590
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0590
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0590
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0595
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0600
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0605
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0610
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0615

112 S.D. Perez et al. / Behavioural Brain Research 320 (2017) 97-112

[124] K. Yamaoka, T. Otsuka, H. Niiro, H. Nakashima, Y. Tanaka, S. Nagano, E.
Ogami, Y. Niho, N. Hamasaki, K. [zuhara, Selective DNA-binding activity of
interleukin-10-stimulated STAT molecules in human monocytes, J.
Interferon Cytokine Res. 19 (6) (1999) 679-685.

[125] PJ. Murray, Understanding and exploiting the endogenous
interleukin-10/STAT3-mediated anti-inflammatory response, Curr. Opin.
Pharmacol. 6 (4) (2006) 379-386.

[126] W. Kong, K.M. Hooper, D. Ganea, The natural dual cyclooxygenase and
5-lipoxygenase inhibitor flavocoxid is protective in EAE through effects on
Th1/Th17 differentiation and macrophage/microglia activation, Brain Behav.
Immun. 53 (2016) 59-71.

[127] J.M. Monk, D.M. Liddle, D.J. Cohen, D.H. Tsang, L.M. Hillyer, S.A. Abdelmagid,
M.T. Nakamura, K.A. Power, D.W. Ma, L.E. Robinson, The delta 6 desaturase
knock out mouse reveals that immunomodulatory effects of essential n-6
and n-3 polyunsaturated fatty acids are both independent of and dependent
upon conversion, J. Nutr. Biochem. 32 (2016) 29-38.

[128] S.C. Han, D.H. Koo, N.J. Kang, W.]. Yoon, G.J. Kang, H.K. Kang, E.S. Yoo,
Docosahexaenoic acid alleviates atopic dermatitis by generating tregs and
IL-10/TGF-beta-modified macrophages via a TGF-beta-dependent
mechanism, ]. Invest. Dermatol. 135 (6) (2015) 1556-1564.

[129] H. Tokuda, M. Kontani, H. Kawashima, Y. Kiso, H. Shibata, N. Osumi,
Differential effect of arachidonic acid and docosahexaenoic acid on
age-related decreases in hippocampal neurogenesis, Neurosci. Res. 88
(2014) 58-66.

[130] S.C. Dyall, GJ. Michael, A.T. Michael-Titus, Omega-3 fatty acids reverse
age-related decreases in nuclear receptors and increase neurogenesis in old
rats, J. Neurosci. Res. 88 (10) (2010) 2091-2102.

[131] R.A. Kohman, ].S. Rhodes, Neurogenesis, inflammation and behavior, Brain
Behav. Immun. 27 (1) (2013) 22-32.

[132] PJ. Clark, R.A. Kohman, D.S. Miller, T.K. Bhattacharya, W.]. Brzezinska, J.S.
Rhodes, Genetic influences on exercise-induced adult hippocampal
neurogenesis across 12 divergent mouse strains, Genes Brain Behav. 10 (3)
(2011) 345-353.

[133] H.van Praag, G. Kempermann, F.H. Gage, Running increases cell
proliferation and neurogenesis in the adult mouse dentate gyrus, Nat.
Neurosci. 2 (3) (1999) 266-270.


http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0620
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0625
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0625
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0625
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0625
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0625
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0625
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0625
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0625
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0625
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0625
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0625
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0625
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0625
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0625
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0625
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0625
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0625
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0625
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0625
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0630
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0635
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0640
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0645
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0650
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0655
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0655
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0655
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0655
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0655
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0655
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0655
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0655
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0655
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0655
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0655
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0655
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0655
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0655
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0655
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0655
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0655
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0660
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665
http://refhub.elsevier.com/S0166-4328(16)30632-5/sbref0665

	A unique combination of micronutrients rejuvenates cognitive performance in aged mice
	1 Introduction
	2 Material and methods
	2.1 Animals
	2.2 Diets
	2.3 Experimental design
	2.4 Active avoidance test
	2.5 Tissue collection
	2.6 qRT-PCR
	2.6.1 Expression of neuroimmune and mitochondria biogenesis genes (mRNA)
	2.6.2 Mitochondrial DNA copy number

	2.7 Immunohistochemistry
	2.8 Image analysis
	2.9 Bioanalytical measurements
	2.9.1 Reagents
	2.9.2 Sequential total lipid and protein extraction
	2.9.3 Total protein and total lipid detection
	2.9.4 Elemental analysis
	2.9.5 Metabolite and micronutrient analysis

	2.10 Statistical analyses

	3 Results
	3.1 Food intake and body weight
	3.2 Active avoidance
	3.3 Gene expression
	3.4 Adult hippocampal neurogenesis
	3.5 Hippocampal metabolites

	4 Discussion
	Acknowledgements
	Appendix A Supplementary data
	References


