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a  b  s  t  r  a  c  t

Copaíba  (Copaifera  sp.) is a tree  with  a wide  application  in  Brazilian  folk  medicine.  The  copaíba  leaf
extract  obtained  using  supercritical  CO2 might  be applied  to afford  neuroprotection  following  experi-
mental  stroke.  This  study  aimed  to obtain  leaf  extracts  of  Copaifera  sp. via supercritical  fluid  extraction,
assessing  the  global  yield  isotherms,  process  variables  through  the  kinetic  parameters  of  extraction,  as
well  as  antioxidant  activity  and  neuroprotective  effects.  Three  isotherms  (40 ◦C, 50 ◦C  and  60 ◦C)  were
studied  in  the  pressure  range  of  10–30  MPa.  The  overall  higher  mass  on  dry  basis  yield  (∼3.8%)  and  antiox-
idant  activity  (∼64%)  were  observed  at 20 MPa  and  60 ◦C. For  the  kinetic  study  of extraction,  the  extracts
upercritical fluid extraction
ntioxidant activity
inetics modeling
troke
erebral ischemia
europrotection

obtained  with  higher  and lower  antioxidant  activity  were  chosen,  and  the  models  of Martinez  et  al.,
Tan  and  Liou  and  Sovová  showed  good  and  similar  adjustments,  as  presented  values  of  residual  sum  of
squares  in  the order  10−2. The  results  of histological  and  immunohistochemical  analyzes  suggest  that  the
extract  obtained  at 60 ◦C  and  20 MPa has  anti-inflammatory  and  neuroprotective  effects  on  experimental
stroke  induced  by  microinjections  of endothelin-1  (ET-1)  into  the  rat  brain.

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

Stroke is a devastating neural disorders and a main cause of neu-
ological disability. Thrombolytic recombinant tissue plasminogen
ctivator (tPA) is available as a treatment, but only a few patients
ave a good response to tPA, which can be used about 3 h after
ymptom onset [1]. Stroke is caused by rupture or obstruction
ischemia) of blood vessels followed by a number of symptoms
ncluding numbness or weakness in the face, arm, or leg, espe-

ially on one side, confusion or trouble understanding other people,
rouble speaking, vision alterations and global mortality rate
bout 40% [2].

∗ Corresponding author. Tel.: +0055 91 84190195.
E-mail addresses: raulncj@ufpa.br, raulncj@gmail.com (R.N. Carvalho Junior),

ozaniel.oliveira@yahoo.com.br (M.S. Oliveira).

ttp://dx.doi.org/10.1016/j.supflu.2014.12.006
896-8446/© 2014 Elsevier B.V. All rights reserved.
Copaíba is a native tree from Latin America and West Africa [3]
and its most famous product is the oil resin taken directly from the
stem. In Brazilian folk medicine, this oil has curative potential for
many diseases.

It has been shown that the oil extracted from the trunk of certain
varieties of copaíba has anticancer activities in the case of pul-
monary metastasis of melanoma [4], mammary carcinoma [5,6],
antiparasitic activity against Chagas disease [7], anti-inflammatory
and neuroprotective after acute injury in the rat central nervous
system [8] and copaíba leaf extracts has protective effects against
colon carcinogenesis [9]. Diterpenes isolated from the oleoresin of
copaíba display significant antimicrobial activity [10] and psoriasis
patients showed improvements after topical and oral administra-

tion of oil resin [11].

In this work, extracts of Copaifera sp. leaves obtained by CO2
supercritical extraction were studied in terms of global yield
isotherms and kinetic parameters, as well as the antioxidant

dx.doi.org/10.1016/j.supflu.2014.12.006
http://www.sciencedirect.com/science/journal/08968446
http://www.elsevier.com/locate/supflu
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Nomenclature

kd desorption coefficient (s−1) from Tan and Liou
model [16]

bi and tmi temporal dimensions parameters (s) from
Martínez et al. [17]

Km the mass-related partition coefficient, (kg plant)
(kg solvent)−1 from Sovová model published in 2012
[19]

tcomb,f combined characteristic time of mass transfer from
Sovová model published in 2012 [19]
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tr the residence time from Sovová model published in
2012 [19]

ctivity and neuroprotective effects after experimental stroke
nduced by microinjections of endothelin-1 (ET-1) into the rat
rain. Hydrodistillation and Soxhlet extraction with ethanol were
lso observed for comparison purposes.

. Materials and methods

.1. Copaíba leaf samples

The copaíba leaves were purchased from the Ver-O-Peso market
Belém, Pará, Brazil). The humidity of the sample was  determined
y the method of distillation with xylol (Ecibra, PA—ACS, São Paulo,
razil) [12]. The leaves were comminuted in a knives mill (Tec-
al, model TE-631/3, Brazil) at 2251.5 rad/s for 10 s. The particle
ize analysis was performed using Tyler sieves (WS  Tyler, USA)
18 + 60 mesh. The samples used in the experiments were selected

n the range −24 + 48 mesh.

.2. Extraction procedures: Supercritical fluid extraction (SFE),
ydrodistillation and ethanol extraction

The experiments were performed in LASEFI (UNICAMP, Cam-
inas, Brazil) using a SFE unit built at the University of
amburg–Harburg (TUHH, Hamburg, Germany) which is operated
ccording to the methodology described by Zetzl et al. [13]. The
xtraction column of this equipment has a capacity of 10−4 m3.
9.8% Purity CO2 (White Martins Gases Industrial LTDA, Campinas,
razil) was used as solvent.

The global yield isotherms were determined using 0.019 kg of
ried and ground copaíba leaves, using a factorial design combin-

ng the temperatures of 40, 50 and 60 ◦C with pressures of 10, 15, 20,
5, 30 MPa. The CO2 flow rate was maintained at 8.33 × 10−5 kg/s.
he extraction was performed in two stages: static period (super-
ritical CO2 and copaiba leaves were in operation conditions closed
n extraction vessel) of 1800 s and a dynamic period (system was
pened and just CO2 and extract were exhaust continuously from
essel to collector flask) of 7200 s. The experiments were performed
n duplicate. The global yield were calculated by ratio of extract

ass and copaiba leaves mass on dry basis.
Overall extraction curves (OECs) were obtained at 60 ◦C/20 MPa

nd 60 ◦C/30 MPa  using 0.09329 kg of sample in each experiment.
he densities of the supercritical CO2 were calculated using Ter-
oDi software, developed by LASEFI (UNICAMP, Campinas, Brazil).
The hydrodistillation was performed in accordance with the

OAC 962.17 [14] with extraction time of 7200 s, ratio of boiling
ater and a sample of 10:1 (v/w).
In the Soxhlet extraction, ethanol (99%, Nuclear, São Paulo,
razil) was used as solvent in a ratio of 1:10 (copaíba

eaves:ethanol) and reflux for 7200 s. Then, ethanol was  evapo-
ated from extract in a rotary evaporator (Heidolph, model Laborota
al Fluids 98 (2015) 167–171

4001 Schwabach, Germany) under the control of vacuum (Hei-
dolph, model Rotavac/Rotavac control, Schwabach, Germany). This
extract was diluted with ethyl acetate and analyzed by thin layer
chromatography on a silica gel plate (Merck KGaA, Darmstadt,
Germany) as stationary phase and hexane (96%, Merck KGaA, Darm-
stadt, Germany) with ethyl acetate (99.5%, Merck KGaA, Darmstadt,
Germany) as mobile phase at a ratio of 7:3 (hexane: ethyl acetate).
For resolution of substances after elution, the plate was sprayed
with a solution of anisaldehyde (100 ml  glacial acetic acid, 2 ml  of
sulfuric acid and 1 ml  of anisaldehyde) and heated at 100 ◦C.

2.3. Antioxidant activity

The samples obtained in global yield isotherms were subjected
to determination of antioxidant activity according to the method
used by Leal et al. [15], in which the method of beta-carotene
and linolenic acid is modified to the characteristics of SFE extracts
obtained.

2.4. Modeling of the OECs

The OECs 60 ◦C/20 MPa  and 60 ◦C/30 MPa  were fitted to models
of Tan and Liou [16], Martínez et al. [17] and the model Papamichail
et al. [18] modified by Sovová in 2012 [19]. The adjusted parameters
were: the coefficient of desorption (kd) of Tan and Liou model [16],
bi and tmi of Martínez et al. model [17], the mass-related partition
coefficient (Km), the combined characteristic time of mass transfer
(tcomb,f) and is the residence time (tr) in Sovová model published in
2012 [19]. Residual sum of squares and standard error were used to
verify the qualities of mathematical fitting and parameters values.

2.5. Experimental model of focal ischemia

2.5.1. Animals and surgical procedures
Six male Wistar rats (Biotério Central, UFPA, Brazil) weighing

approximately 0.250 kg at time of surgery were used in this study.
The animals were socially housed in standard cage with food and
water provided ad libitum. All procedures were in accordance with
guidelines suggested by the Ethics Committee on Animal Research
of the Federal University of Pará (Brazil).

Animals were anesthetized via intraperitoneal injection of
ketamine (80 mg/kg) and xylazine (10 mg/kg) and held on a
stereotaxic frame. Stereotaxic measurements for craniotomy were
relative to bregma and with depth determined from skull surface.
ET-1 (E7764 Sigma-Aldrich, USA) was  diluted in sterile saline and
colanyl blue dye and injected into the motor cortex according to
the following coordinates: mesolateral: 2.3, anteroposterior: 1.2,
dorsoventral: 0.6 [8].

After surgery, animals were housed in standard cage with
food and water ad libitum for 24 h and deeply anesthetized with
ketamine (80 mg/kg) and xylazine (10 mg/kg) and then submitted
to intracardiac perfusion of 0.9% saline and 4% paraformaldehyde.

2.5.2. Microtomy and immunohistochemical analysis
Brains were cryoprotected in different concentrations of glyc-

erol solution with 30% sucrose and sectioned using a cryostat (Zeiss
HM505E) at 2 × 10−5 m thickness.

Inflammatory cells were immunolabed using MBS-1 antibody
(1:500, CNS Inflammation Group, UK) which detects epitopes
present in neutrophils [8].

2.5.3. Treatment with extract from Copaifera sp. leaves by SFE

(SFE-Cl)

The copaíba leaf extract was  obtained in the operating condi-
tions of SFE at 60 ◦C and 20 MPa. Copaíba leaf extract (18.5 mg/ml)
diluted in 5% ethanol was  intraperitoneally administered in the
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Fig. 3. Antioxidant activity of supercritical CO2 extracts of Copaifera sp.  leaves on
◦

eters of the models applied are presented. Despite similar rates
of RSS, the models have parameters with different approaches to
the mathematical representation of the phenomena about the SFE,

Table 1
Kinetic models parameters of supercritical CO2 copaíba leaves extracts, where Km is
ig. 1. Copaíba leaves supercritical CO2 extraction isotherms yield on dry basis vers
nd  ( ) 60 ◦C isotherms.

xperimental group in a single of 50 mg/kg soon after the ET-1 injec-
ion. The same dose was applied again 12 h later. Control group was
omposed of ischemic animals treated with 5% ethanol only or ani-
als with intracerebral injection with colanyl blue dye but without

T-1.

. Results and discussion

.1. SFE global yield isotherms, hydrodistillation and ethanol
xtraction

The global yield isotherms for supercritical CO2 + copaíba leaves
re illustrated in Fig. 1(a). As shown, the overall yield in 60 ◦C
sotherm increases at pressure between 10 and 25 MPa  and then
ndergoes reduction. In the range 20–30 MPa, the isotherms of 40
nd 50 ◦C showed similar behavior. It is observed that the solu-
ility suffers direct influences of temperature and pressure, which
re directly linked to the effects of vapor pressure of the solute and
he solvent density, thus, these variables directly affect the overall
erformance [20,21]. For pressures close to 14 MPa, the CO2 den-
ity effect and solute vapor pressure have same influence in the
xtraction, then in this region the phenomenon of retrograde con-
ensation occurs (Fig. 1(b)). However, for the pressure higher than
4 MPa, the effect of vapor pressure prevails.

By hydrodistillation was not possible to obtain volatile oil.
lready in Soxhlet extraction in ethanol, was obtained a yield of
3.6%, but the analysis in thin layer chromatography revealed the
resence of chlorophyll in the extract obtained (Fig. 2).

.2. Antioxidant activity of SFE extracts

In Fig. 3, it is observed that the extract obtained at 60 ◦C/20 MPa
howed higher antioxidant activity. In addition, each isotherm
howed higher antioxidant activity in samples submitted to 3600 s

n thermostatic bath. These results show that the obtained extracts
xhibit good antioxidant activity, indicating that the extract has a
utraceutical, cosmetic and medicinal potential [15].

ig. 2. Thin layer chromatography of copaíba leaves ethanolic extract with eluent
exane: ethyl acetate (7:3) and sprayed with anisaldehyde solution.
extraction temperature and time of oxidation inhibition: 40 C—1 h,
50 ◦C—1 h, 60 ◦C—1 h, 40 ◦C—2 h, 50 ◦C—2 h, 60 ◦C—2 h,
40 ◦C—3 h, 50 ◦C—3 h and 60 ◦C—3 h.

3.3. The extraction kinetics and mathematical modeling of the
OECs

The mathematical modeling of OECs is a tool for scale-up and
optimization studies [22]. The OECs obtained are presented in Fig. 4
The model of Martínez et al. [17] showed the lowest residual sum
of squares (RSS) for the experimental condition of 60 ◦C/20 MPa,
models of Tan and Liou [16] and Sovová [19] present approxi-
mate nominal values of RSS for this condition. For the condition of
60 ◦C/30 MPa  no significant difference of RSS for all models used in
this work. In Table 1, the nominal values of the adjustable param-
the mass-related partition coefficient, tcomb,f is the combined characteristic time of
mass transfer, tr is the residence time, kd is the coefficient of desorption, bi and tmi

are temporal dimensions parameters and RSS is the residual sum of squares.

Model Parameters—60 ◦C–20 MPa  Parameters—60 ◦C–30 MPa

[2,0]Sovová
[19]

Km = 0.14202 ± 0.0068 Km = 0.16999 ± 0.01031
tcomb,f/tr = 0.88 tcomb,f/tr = 0.59966
RSS = 0.08639 RSS = 0.0296

Tan and
Liou [16]

kd = 0.00016 ± 0.000007 s−1 Kd = 0.00041 ± 0.000019 s−1

RSS = 0.07605 RSS = 0.02275

Martínez
et  al. [17]

bi = 1.5042 ± 0.2406 s b = 2.3874 ± 0.4134 s
tmi = 23,595,306s tmi = −71,214 s
RSS = 0.03103 RSS = 0.01908
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ig. 4. Kinetic SFE data obtained in 60 ◦C–20 MPa  (a) and 60 ◦C–30 MPa  (b) and mat
 ) Tan and Liou [16].

ecause the logical model of Martínez et al. [17] has been devel-

ped to adjust the kinetic data obtained in SFE ginger oil rosin,
onsidering this oil as a pseudocomponent or a mixture of three
roups of compounds, covering temporal dimensions parameters

ig. 5. Decrease of tissue loss and polymorphonuclear cell infiltration in a model of foca
hemistry for MBS1 (A′–C′) in copaiba-treated animals. Ischemic animals treated with ste
esion  epicenter. Scale bar = 50 �m.  (For interpretation of the references to color in this fig
tical fitted models, ( ) experimental, ( ) Martínez et al. [17], ( ) Sovová [19],

bi and tmi, while the model Sovová [19] establishes criteria for

the selection of OECs in accordance with the kinetic profile, pat-
tern flow and equilibrium conditions, therefore, the copaíba leaf
OECs were satisfactorily adjusted according the selection criteria

l ischemia. Gross histopathology in Cresyl Violet staining (A–C) and immunohisto-
rile saline (B and B′). The arrows point to neutrophils. The blue staining indicate the
ure legend, the reader is referred to the web version of this article.)
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stablished by this model. Furthermore, the Sovová model [19]
hows parameters of mass transfer between liquid and solid phases
uch as mass-related partition coefficient (Km), the characteris-
ic time of the phenomenon of mass transfer (tcomb,f), as well as
esidence time (tr).

.4. Extracts from Copaíba leaves by SFE have anti-inflammatory
ffects on experimental cerebral ischemia in rats

The ET-1 injection into the rat motor cortex induced notable
issue loss after 24 h with intense inflammatory response domi-
ated by polymorphonuclear leukocytes (MBS1+) presence in the

schemic site (Fig. 5B and B′). In non-ischemic control group, tissue
oss and inflammatory response were negligible (Fig. 5A and A′).

The ischemic group treated with SFE-Cl had a remarkable
ecrease in inflammatory response and tissue loss (Fig. 5C). These
esults were confirmed by immunohistochemistry using an anti-
ody against neutrophil (Fig. 5C′).

As preclinical studies in rats, these results shows that copaiba
eaves, as well as, copaiba oil resin [8] and black sesame supercrit-
cal CO2 extracts [21] has neuroprotective effects.

. Conclusions

This study showed that application of the SFE technology is suc-
essful in obtaining copaíba leaf extract. The extract obtained in
he operating conditions of 60 ◦C/20 MPa  has high neuroprotective
ffect in a model of focal ischemia. So the global yield isotherms
nd kinetic study of the extraction form a basis for optimization of
btaining the extract and study the scaling process. Furthermore,
he observed antioxidant activities show that the extracts can be
tudied and applied to nutraceutical and cosmetic purposes. So,
t was observed that the Copaifera sp. is a promising candidate as
n anti-inflammatory and neuroprotective agent against ischemic
troke. Future efforts must go toward the development of a mar-
etable drug with potent effect in humans as observed in rats.

eferences

[1] M.A. Moskowitz, E.H. Lo, C. Iadecola, The science of stroke: mechanisms in
search of treatments, Neuron 68 (2010) 181–198.

[2] D. Lloyd-Jones, R. Adams, M.  Carnethon, G. De Simone, T.B. Ferguson, K. Flegal,
E.  Ford, K. Furie, A. Go, K. Greenlund, et al., American Heart Association Statis-
tics  Committee and Stroke Statistics Subcommittee, Heart disease and stroke
statistics—2009 update: a report from the American Heart Association Statis-
tics  Committee and Stroke Statistics Subcommittee, Circulation 119 (2009)
480–486.
[3] V.F. Veiga Junior, A.C. Pinto, O gênero Copaifera L., Química Nova 25 (2002)
273–286.

[4] S.R. Lima, V.F. Junior, H.B. Christo, A.C. Pinto, P.D. Fernandes, In vivo and in vitro
studies on the anticancer activity of Copaifera multijuga hayne and its fractions,
Phytotherapy Research 17 (2003) 1048–1053.

[

al Fluids 98 (2015) 167–171 171

[5] N.de M.  Gomes, C.de M. Rezende, S.P. Fontes, A.M. Hovell, R.G. Landgraf, M.E.
Matheus, A.da C. Pinto, P.D. Fernandes, Antineoplasic activity of Copaifera
multijuga oil and fractions against ascitic and solid Ehrlich tumor, J. Ethnophar-
macology 119 (2008) 179–184.

[6] A. Ohsaki, L.T. Yan, S. Ito, H. Edatsugi, D. Iwata, Y. Komoda, The isolation and
in  vivo potent antitumor activity of clerodane diterpenoid from the oleoresin of
the Brazilian medicinal plant, Copaifera langsdorfii Desfon, Bioorganic & Medic-
inal Chemistry Letters 4 (1994) 2889–2892.

[7] E. Izumi, T. Ueda-Nakamura, V.F. Veiga Jr., A.C. Pinto, C.V. Nakamura, Ter-
penes from Copaifera demonstrated in vivo antiparasitic and synergic activity,
J.  Medicinal Chemistry 55 (2012) 2994–3001.

[8] A.G. Santos, D.S. Santos, I.R. Santos, R.R. Lima, A. Pereira, L.S. de Moura, R.N.
Carvalho Jr., O. Lameira, W.  Gomes-Leal, Copaiba oil-resin treatment is neuro-
protective and reduces neutrophil recruitment and microglia activation after
motor cortex excitotoxic injury, Evidence-Based Complementary and Alterna-
tive Medicine, (2012) 1–9.

[9] J.M. Senedese, J.M. Alves, I.M. de, S. Lima, E.A.P. de Andrade, R.A. Furtado,
J.K. Bastos, D.C. Tavares, Chemopreventive effect of Copaifera langsdorffii
leaves hydroalcoholic extract on 1,2-dimethylhydrazine-induced DNA damage
and preneoplastic lesions in rat colon, BMC  Complementary and Alternative
Medicine 13 (2013) 1–8 (N◦ 3).

10] B.M. Tincusi, I.A. Jiménez, I.L. Bazzocchi, L.M. Moujir, Z.A. Mamani, J.P. Bar-
roso,  A.G. Ravelo, B.V. Hernández, Antimicrobial terpenoids from the oleoresin
of  the Peruvian medicinal plant Copaifera pauper, Planta Medica 68 (2002)
808–812.

11] F. Gelmini, G. Beretta, C. Anselmi, M.  Centini, P. Magni, M.  Ruscica, A. Caval-
chini, R.M. Facino, GC–MS profiling of the phytochemical constituents of the
oleoresin from Copaifera langsdorffii Desf. and a preliminary in vivo evaluation
of its antipsoriatic effect, International J. Pharmaceutics 440 (2013) 170–178.

12] B.M. Jacobs, Determination of Moisture, in: The chemical analysis of food and
food products, 3rd ed., Van Nostrand Reinhold, New York, 1973.

13] C. Zetzl, G. Brunner, M.A.A. Meireles, Standardized lowcost batch SFEs units for
university education and comparative research, in: Proceedings of the Sixth
International Symposium on Supercritical Fluids, Versailles, France, 2003, p.
577, 1.

14] Association of Official Analytical Chemists (AOAC), in: P. Cuniff (Ed.), Official
Methods of Analysis of AOAC International, 16th ed., third revision, AOAC Inter-
national, Gaithersburg, MD,  1997.

15] P.F. Leal, M.E.M. Braga, D.N. Sato, J.E. Carvalho, M.O.M. Marques, M.A.A. Meireles,
Functional properties of spice extracts obtained via supercritical fluid extrac-
tion, J. Agricultural and Food Chemistry 51 (2003) 2520–2525.

16] C. Tan, D. Liou, Modeling of desorption at supercritical conditions, American
Institute of Chemical Engineers J. 6 (1989) 1029–1031 (N 35).

17] J. Martínez, A.R. Monteiro, P.T.V. Rosa, M.O.M. Marques, M.A.A. Meireles,
Multicomponent model to describe extraction of ginger oleoresin with super-
critical carbon dioxide, Industrial and Engineering Chemical Research 42 (2003)
1057–1063 (N).

18] V. Papamichail, K. Louli, Magoulas, supercritical fluid extraction of celery seed
oil,  J. Supercritical Fluids 18 (2000) 213–226.

19] H. Sovová, Steps of supercritical fluid extraction of natural products and their
characteristic times, J. Supercritical Fluids 66 (2012) 73–79.

20] R.N. Carvalho Junior, L.S. Moura, P.T.V. Rosa, M.A.A. Meireles, Supercritical fluid
extraction from rosemary (Rosmarinus officinalis): kinetic data, extract’s global
yield, composition, and antioxidant activity, J. Supercritical Fluids 35 (2005)
197–204.

21] J.R.S. Botelho, N.G. Medeiros, A.M.C. Rodrigues, N.T. Machado, A.G. SANTOS, I.R.
SANTOS, W.G. Leal, R.N. Carvalho Jr., Black sesame (Sesamum indicum L.) seeds
extracts by CO2 supercritical fluid extraction: isotherms of global yield, kinetics
Fluids 93 (2014) 49–55.
22] M.M.R. de Melo, A.J.D. Silvestre, C.M. Silva, Supercritical fluid extraction of veg-

etable matrices: applications, trends and future perspectives of a convincing
green technology, J. Supercritical Fluids 92 (2014) 115–176.

http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0005
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0010
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0015
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0015
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0015
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0015
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0015
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0015
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0015
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0015
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0015
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0015
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0015
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0015
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0015
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0015
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0015
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0015
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0015
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0015
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0020
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0025
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0030
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0035
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0040
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0045
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0050
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0055
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0060
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0065
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0070
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0075
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0080
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0085
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0090
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0095
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0100
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0105
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110
http://refhub.elsevier.com/S0896-8446(14)00416-1/sbref0110

	Copaíba (Copaifera sp.) leaf extracts obtained by CO2 supercritical fluid extraction: Isotherms of global yield, kinetics ...
	1 Introduction
	2 Materials and methods
	2.1 Copaíba leaf samples
	2.2 Extraction procedures: Supercritical fluid extraction (SFE), hydrodistillation and ethanol extraction
	2.3 Antioxidant activity
	2.4 Modeling of the OECs
	2.5 Experimental model of focal ischemia
	2.5.1 Animals and surgical procedures
	2.5.2 Microtomy and immunohistochemical analysis
	2.5.3 Treatment with extract from Copaifera sp. leaves by SFE (SFE-Cl)


	3 Results and discussion
	3.1 SFE global yield isotherms, hydrodistillation and ethanol extraction
	3.2 Antioxidant activity of SFE extracts
	3.3 The extraction kinetics and mathematical modeling of the OECs
	3.4 Extracts from Copaíba leaves by SFE have anti-inflammatory effects on experimental cerebral ischemia in rats

	4 Conclusions
	References


