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a  b  s  t  r  a  c  t

In the  initial  stages,  human  prostate  cancer  (PC)  is  an  androgen-sensitive  disease,  which  can  be  pharmaco-
logically  controlled  by androgen  blockade.  This  therapy  often  induces  selection  of  androgen-independent
PC  cells  with  increased  invasiveness.  We  recently  demonstrated,  both  in  cells  and  mice,  that  a testos-
terone  metabolite  locally  synthetized  in prostate,  the  5"-androstane-3!,  17!-diol  (3!-Adiol),  inhibits  PC
cell  proliferation,  migration  and  invasion,  acting  as  an  anti-proliferative/anti-metastatic  agent.  3!-Adiol
is  unable  to  bind  androgen  receptor  (AR),  but  exerts  its protection  against  PC  by  specifically  interacting
with  estrogen  receptor  beta  (ER!).

Because  of  its potential  retro-conversion  to androgenic  steroids,  3!-Adiol  cannot  be  used  “in vivo”,
thus,  the  aims  of  this  study  were  to investigate  the  capability  of  four  ligands  of  ER!  (raloxifen,  tamoxifen,
genistein  and curcumin)  to  counteract  PC  progression  by  mimicking  the  3!-Adiol  activity.

Our  results  demonstrated  that raloxifen,  tamoxifen,  genistein  and  curcumin  decreased  DU145  and  PC3
cell  proliferation  in  a  dose-dependent  manner;  in  addition,  all four compounds  significantly  decreased
the  detachment  of  cells  seeded  on  laminin  or fibronectin.  Moreover,  raloxifen,  tamoxifen,  genistein  and
curcumin-treated  DU145  and  PC3  cells  showed  a  significant  decrease  in  cell  migration.  Notably,  all these
effects  were  reversed  by the  anti-estrogen,  ICI  182,780,  suggesting  that  their  actions  are  mediated  by  the
estrogenic  pathway,  via  the  ER!, the  only  isoform  present  in  these  PCs.

In conclusion,  these  data  demonstrate  that  by  selectively  activating  the  ER!,  raloxifen,  tamoxifen,
genistein  and  curcumin  inhibit  human  PC  cells  proliferation  and  migration  favoring  cell  adesion.  These
synthetic  and  natural  modulators  of  ER  action  may  exert a  potent  protective  activity  against  the  progres-
sion  of  PC  even  in its  androgen-independent  status.

© 2013 Elsevier Ltd. All rights reserved.

1. Introduction

Prostate cancer (PC) is the most frequent malignancy and the
second leading cause of cancer death in men  in Europe and North
America [1,2]. The androgen receptor (AR) plays critical roles in
PC development and progression [3,4]. Androgen deprivation ther-
apy (ADT), by reducing circulating androgens or by blocking their
interaction with AR, is a mainstay treatment for advanced PC.
However, the disease often progresses to androgen-independent
PC, which is lethal and incurable. Despite this, androgens are
essential for the regulation of prostate growth and functions, and
intra-prostatic metabolism of testosterone to estrogens has been
recently proposed to play a vital role in the regulation of prostate
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gland growth [5–7]. The identification and localization of estrogen
receptor ! (ER!) in the prostate gland [8] suggested that locally
produced testosterone metabolites with estrogenic activity may
serve to balance the androgenic action in this tissue. In physi-
ological conditions, estrogen signaling driven by ER! has been
shown to negatively regulate prostate gland growth [5,9–14]. In
males the aromatization of testosterone to estradiol is very low
in normal prostate, because of the poor expression of the enzyme
aromatase [15–17], but an alternative testosterone derived ER!
ligand highly produced in prostate cells is 5!-androstane-3!,17!-
Adiol (3!-Adiol) [9,12,14,18]. This endogenous estrogenic steroid
derives from the 5alpha-reduction of testosterone to DHT, which
is subsequently metabolized by prostatic 3! hydroxysteroid dehy-
drogenase [18] to 3!-Adiol. The local 3!-Adiol synthesis is very
high and provides large amounts of a specific endogenous ligand
for ER!.  We  previously reported that 3!-Adiol inhibits the migra-
tion of PC cell lines via ER! activation [19,20]. We  also found that
3!-Adiol inhibits PC cell proliferation and migration, increases cell
adhesion, and reduce invasiveness “in vitro”; moreover, “in vivo”
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administration of 3!-Adiol reduces growth of established tumors
and counteracts metastasis formation [19]. The complete removal
of androgens, which can be obtained using GnRH analog treat-
ments, would also remove 3!-Adiol, the agent that protects against
PC cell proliferation and metastasis formation. For this reason, the
classical androgen depletion therapy widely utilized to treat PC
should be re-evaluated. Therefore, the protection of 3!-Adiol will
be preserved using AR antagonists only. However, it is known that
3!-Adiol has no direct androgenic activity, because it is unable to
bind AR, nevertheless it could be a source of androgens because of
its potential retro-conversion to DHT [18,21–25]. This low level of
androgens production from 3beta-Adiol could limit its potential as
a candidate drug for human PC treatment. It is thus necessary to find
3beta-Adiol analogs that may  act as alternative ligands for ER!.  Sev-
eral selective ER modulators (SERMs) have been synthesized and
already approved for a wide variety of human diseases and many
natural compounds (the phytoestrogens) have been shown to exert
estrogenic activities. These ER! ligands, by mimicking the 3beta-
Adiol activity in PC, may  also prevent the development and/or be
useful to treat androgen-independent PC.

The benzotiophene raloxifene is a SERM that has been reported
to be a mixed estrogen agonist/antagonist [26,27]. Raloxifen is a
safe agent for use in breast cancer prevention and female and male
osteoporosis [28,29]. Raloxifen binds ER! with a lower affinity than
ER" [27,30,31], but with a selective ER! activation and a preva-
lent ER" antagonistic action; this might also explain some effects
of raloxifen on prostate cells [32]. Raloxifen induces apoptosis in
both androgen-dependent (e.g., LNCaP) and -independent cell lines
(e.g., PC3 and DU145; [27,30]), and caused growth inhibition of
human xenografted CWR22 and CWRSA9 PC cells [33]. However,
the signaling pathways involved in the control of prostate carcino-
genesis by raloxifen are still unclear.

Tamoxifen is another SERM, acting as ER antagonist in
mammary gland, thus widely used to treat breast cancer in pre-
menopausal women and gynaecomastia in men  [34,35]. On the
contrary, Tamoxifen acts as an ER agonist in bone where it induces
positive effects on bone density and has an estrogenic-agonistic
effect on endometrium [36–38].

Phytoestrogens or ‘dietary estrogens’, are a diverse group of
non-steroidal compounds naturally present in plants. Because of
their structural similarity with estradiol (17!-estradiol), they bind
ER acting as estrogens or antiestrogens [39]. Phytoestrogens are
divided in isoflavones, lignans and coumestrans. All compounds
are contained in plants or seeds.

The best known isoflavone is genistein (4′,5,7-
trihydroxyisoflavone), a major constituent of soybeans and
soy products, able to bind ER! [40]. Genistein is also known for its
ability to inhibit tyrosine kinases thereby affecting pleotropic cell
signaling pathways to regulate cell growth [41]. Epidemiological
evidence indicates that the incidence and mortality rates of PC
are considerably lower in high soy-use countries (e.g.: China),
compared to the Western countries [42]. The genistein serum con-
centration in Asian men  is on average higher than that in the US
population [43]. Several studies suggested that isoflavone intake
may  reduce PC risk [44–47], and genistein has been shown to exert
anticancer effects on PC [48,49], acting on multiple molecular
targets [49].

Curcumin (diferuloylmethane) is present in the spice turmeric
(Curcuma longa) belonging to the ginger (Zingiberaceae) family.
Among the several activities of curcumin [50], one is its ability
to modulate the estrogen-induced ER mediated transcription [51].
Curcumin may  have some anti-cancer properties related to its effect
on several targets including transcription factors, growth regula-
tors, adhesion molecules, apoptotic genes, angiogenesis regulators
and cellular signaling molecules. Curcumin may  have positive
effects on PC [52–55]. Curcumin (alone or in combination with

phenethyl isothiocyanate) also inhibits growth of PC3 prostate
tumor xenografts in nude mice [56].

Little is known about the role of ER! in mediating the anticancer
properties of these compounds in PC. In this report, we focused on
the effect of treatments with both synthetic and natural modula-
tors of ER activities on proliferation, adhesion and migration of two
androgen independent prostate cancer cell lines, DU145 and PC3.

2. Materials and methods

2.1. Reagents

Raloxifen and tamoxifen were kindly donated by Siena Biotech
(Siena, Italy). Genistein, curcumin, and ICI 182,780 were from
Sigma–Aldrich (Milan, Italy).

2.2. Cell culture

The cell lines DU145 and PC3 were originally obtained from
American Type Culture Collection (Rockville, MD). Cells were
routinely grown in RPMI 1640 medium (Biochrom KG, Berlin,
Germany), supplemented with 5% fetal bovine serum (FBS) that was
obtained from GIBCO BRL, Grand Island, NY), glutamine (2 mM),
penicillin (100 IU/mL), streptomycin (100 #g/mL) in a humidified
atmosphere of 5% CO2: 95% air at 37 ◦C.

2.3. Cell growth studies

DU145 and PC3 cells, plated in 10-mm dishes in RPMI medium
supplemented with 5% charcoal stripped-FBS (CS-FBS), were
treated for 48 h with graded doses of raloxifen, tamoxifen, genistein
or curcumin (0.01–1 #M).  Cells were then harvested and counted
using a haemocytometer. The results of three separate experiments
are presented as the mean ± SD. Each experimental group was  com-
posed of 8 replicates.

2.4. Adhesion assay

48-well flat-bottomed plastic plates were coated with 20 #g/mL
laminin (Chemicon International) or 20 #g/mL fibronectin (Sigma).
DU145 and PC3 cells, pre-treated for 48 h with raloxifen, tamox-
ifen, genistein or curcumin (1 #M)  either alone or in combination
with ICI 182,780 (1 #M),  were collected and plated at 200.000 cells
per well. Cells were allowed to adhere for 3 h (DU145) or 30 min
(PC3) at 37 ◦C. At the end of the incubation, the cells were fixed
in methanol, then stained with Diffquik (Biomap, Italy) and mea-
sured by absorption at 595 nm with Wallac Victor 14290 Multilabel
Counter (Perkin-Elmer).

2.5. Microchemotaxis assay

Briefly, cell migration assay was performed using a 48 well-
Boyden chamber (Neuroprobe, Inc) containing 8 #M polycarbonate
filters (Nucleopore, Concorezzo, Milan, Italy). Filters were coated
on one side with 50 #g/mL laminin, rinsed once with PBS, and then
placed in contact with the lower chamber containing RPMI 1640
medium. DU145 and PC3 cells, pre-treated for 48 h with raloxifen,
tamoxifen, genistein or curcumin (1 #M)  either alone or in com-
bination with ICI 182,780 (1 #M),  were collected and then added
in aliquots (75,000 cells/50 #L) to the top of each chamber and
allowed to migrate through coated filters for 4 h. At the end of
the incubation, the migrated cells attached on the lower mem-
brane surfaces were fixed, stained with Diffquik (Biomap, Italy) and
counted in standard optical microscopy.

The results of three separate experiments of migration are pre-
sented as the mean ± SD. Each experimental group consisted of 12
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samples. The results are expressed as a percentage of migrated cells
vs. control cells.

2.6. Statistical analysis

Statistical analysis, when necessary, was performed by one-way
ANOVA followed by Dunnett’s multiple comparison tests. The sig-
nificance is presented as *p < 0.05 and **p < 0.01.

3. Results

3.1. Regulation of PC cell growth by raloxifen, tamoxifen,
genistein and curcumin

In the initial set of experiments, we have measured the effects
of increasing concentrations of raloxifen, tamoxifen, genistein or
curcumin (0.01–1 #M)  on AR-negative PC cell proliferation. We
performed the treatments in RPMI medium supplemented with 5%
charcoal stripped-FBS (CS-FBS). 48 h after treatment, numbers of
viable cells were determined in relation to untreated cells. Growth
inhibition analysis revealed that proliferation of DU145 and PC3
cells was significantly reduced after 48 h of treatment with 0.1 #M
of tamoxifen (decreased to 52.20% for DU145 and 58% for PC3).
Maximum growth inhibition was observed using 1 #M tamoxifen,
down to 50% for DU145 and 45% for PC3 (Fig. 1 panels A and B).
Whereas, DU145 cells did not respond to the treatment with 0.1 #M
of raloxifen, DU145 growth was significantly inhibited at the max-
imum dose of this SERM (1 #M;  Fig. 1 panels A and B). On the other
hand, treatment with graded doses of raloxifen was able to signifi-
cantly inhibit growth of PC3 cells already at 0.1 #M (71% for 0.1 #M
treatment and 54% for 1 #M treatment respectively) (Fig. 1 panels
A and B).

Very similar data were obtained after 48 h treatment with
graded doses of genistein and curcumin (Fig. 1 panels C and D).

Indeed, genistein was  able to significantly reduce the number of
DU145 cells with a reduction of about 75% for 0.1 #M and 55% for
1 #M respectively. Genistein significantly decreased PC3 cells pro-
liferation only at the maximal concentration tested (1 #M;  Fig. 1
panels C and D). Curcumin showed a trend comparable to that of
genistein on DU145 cells, with a percentage of inhibition of cell
proliferation that was  55% for the doses 0.1–1 #M.

Even in the case of PC3 cells, we  observed antiproliferative
effects only at the maximum dose of genistein and curcumin (1 mM;
decreased to 62% for genistein and 48% for curcumin respectively)
(Fig. 1 panels C and D).

3.2. Raloxifen, tamoxifen, genistein and curcumin regulation of
DU145 and PC3 cell adhesion

Next, we analyzed the effects of raloxifen, tamoxifen, genistein
or curcumin on cell adhesion on laminin or fibronectin matrix sub-
strates, to mimic  different extracellular adhesion conditions. To
this aim, we  pre-treated for 48 h DU145 and PC3 cells with ralox-
ifen, tamoxifen, genistein or curcumin (1#M)  either alone or in
combination with ICI 182,780 (1 #M);  cells were then seeded on
laminin or fibronectin coated plates and the adherent vs. floating
cell ratios were evaluated 3 h (DU145) 30 min  (PC3) after plating.
The results obtained demonstrated that all four compounds signif-
icantly increased the capability of DU145 and PC3 cells to adhere to
both laminin-coated and fibronectin–coated plates (Figs. 2 and 3).
The effects of raloxifen and tamoxifen on the adhesion properties
of DU145 and PC3 cells were analyzed in the presence or absence
of the pure ER antagonist ICI 182,780 (Fig. 2, panels A–D). The pro-
adhesive effects of raloxifen and tamoxifen on DU145 and PC3 cells
were completely counteracted by ICI 182,780 (Fig. 2, panels A–D).

The effects of genistein and curcumin on the adhesion proper-
ties of DU145 and PC3 cells were then, analyzed in the presence
or absence of the pure ER antagonist ICI 182,780 (Fig. 3, panels
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Fig. 1. Raloxifen, tamoxifen, genistein and curcumin regulation of DU145 and PC3 cell growth. Cell proliferation assays on DU145 (panels A and C) and PC3 (panels B and
D)  cells incubated for 48 h with graded doses (0.01–1 #M) of raloxifen, tamoxifen, genistein or curcumin. Value (cell number) are expressed as the percentage of treated
vs.  vehicle-treated samples. The results of three separate experiments are presented as the mean ± SD. Each experimental group was composed of 12 replicates. Statistical
analysis was  performed by one-way ANOVA followed by Dunnett’s multiple comparison tests; *p < 0.05 vs. vehicle.
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Fig. 2. Effect of raloxifen, tamoxifen, and ICI 182,780 on DU145 and PC3 cell adhesion. Adhesion assays were done using DU145 and PC3 cell lines treated or not with raloxifen
(1  #M),  tamoxifen (1 #M) and ICI 182,780 (1 #M).  Laminin-coated (panels A and C) and Fibronectin–coated (panels B and D) plates were used for assays. Data represent
percentage change in the number of adherent cells relative to control cells at 3 h (DU145) and 30 min  (PC3) after plating. Each experimental group was composed of 8
replicates. Statistical analysis was  performed by one-way ANOVA followed by Dunnett’s multiple comparison tests. *p < 0.05 was  considered statistically significant.

A–D). Also the pro-adhesive effects genistein and curcumin on
DU145 and PC3 cells were completely counteracted by ICI 182,780
(Fig. 2, panels A–D). Very similar data have been obtained using an
ER! selective antagonist (ER" agonist), R,R′-THC, at doses of 1 #M;
in fact also R,R′-THC significantly counteracted the pro-adhesive
properties of genistein and curcumin on DU145 and PC3 cells esti-
mated using the adhesion assay (data not shown).

Therefore, considering that the only ER isoform expressed in
DU145 and PC3 cells is ER! [19,20], we concluded that the pro-
adhesive ability of the four ligands is mediated by this receptor.

3.3. Effects of raloxifen, tamoxifen, genistein and curcumin on
DU145 and PC3 cell migration

Given that detachment from extracellular matrix is required for
cell migration, we tested if the pro-adhesive effects of the four
ligands could be correlated with reduced migratory properties of
DU145 and PC3 cells using a haptotaxis assay previously described
[19,20]. Haptotaxis was evaluated in a Boyden’s chamber using
laminin coated membranes, because preliminary experiments had
indicated that PC3 cells fail to migrate in the absence of a specific
substrate (not shown). DU145 and PC3 cells pre-treated for 48 h
with raloxifen, tamoxifen, genistein or curcumin (1 #M)  were char-
acterized by a strong decrease of cell migration on laminin when
compared to untreated cells (Fig. 4, panels A–D). In particular, 48 h
pre-treatment with raloxifen and tamoxifen inhibited the migra-
tory ability of DU145 and PC3 cells respectively of 30% and 25%
(Fig. 4, panels A and B). In the same manner, the exposure to 1 mM

genistein and curcumin reduced the migratory activity of DU145
cells by 43% and 25%, respectively; for PC3 cells the reduction was
about 40% (Fig. 4, panels C and D). The inhibitory effect of the four
ligands on the motility of DU145 and PC3 cells was  totally abolished
by the presence of the ER antagonist ICI 182,780 (1 #M)  (Fig. 4,
panels A–D).

In addition, given that these cells only express ER!,  these find-
ings indicate that the anti-migratory properties exerted by these
four ligands are mediated by ER!.

4. Discussion

Human PC usually develops as an androgen-sensitive disease,
which can be pharmacologically controlled by androgen blockade.
However, this therapy often induces the selection of androgen-
independent PC cells with increased invasiveness. Androgens are
essential for the regulation of prostate growth and functions, and
intra-prostatic metabolism of testosterone to estrogens play a vital
role in the regulation of prostate gland growth [5–7]. The identifi-
cation and localization of ER! in prostate gland [8] suggested that
locally produced estrogenic testosterone metabolites may  serve to
balance the androgenic effects in this tissue. In physiological condi-
tions, ER!-mediated estrogen signaling has been shown to inhibit
prostate gland growth [5,9–14].

Recently, we found that dihydrotestosterone inhibits PC cell
proliferation and migration through its conversion to 3!-Adiol,
which is unable to bind AR, but interacts specifically with ER!
[19,20]. 3!-Adiol activities are mediated by ER! and cannot be
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Fig. 3. Effect of genistein, curcumin, and ICI 182,780 on DU145 and PC3 cell adhesion. Adhesion assays were done using DU145 and PC3 cell lines treated or not with genistein,
curcumin, and ICI 182,780 (1 #M).  Laminin-coated (panels A and C) and Fibronectin-coated (panels B and, D) plates were used for assays. Data represent percentage change
in  the number of adherent cells relative to control cells at 3 h (DU145) and 30 min  (PC3) after plating. Each experimental group was composed of 12 replicates. Statistical
analysis  was  performed by one-way ANOVA followed by Dunnett’s multiple comparison tests. *p < 0.05 was considered statistically significant.

reproduced by the physiological estrogen, 17!-estradiol, suggest-
ing the existence of different pathways activated by the two  ER!
ligands in PC cells [19]. The anticancer activity of 3!-Adiol has
also been tested in mice in which we have topically injected PC
cells into the prostate and evaluate the spreading of these cells in
seminal vesicles. We  found that 3!-Adiol almost completely coun-
teracted the invasiveness of PC cells to surrounding tissues, proving
its efficacy against PC cell migration and metastatization [19].

The potential therapeutic use of 3!-Adiol might be limited. In
fact, while 3!-Adiol has no direct androgenic activity, it could be a
source of androgens by its retro-conversion to DHT [18,21–25]. It is
thus necessary to find new and alternative ligands for ER!,  either
synthetic or natural, that could prevent the development of, and/or
are useful in treating, androgen-independent PC.

It is known that the administration of estrogen-like substances
or phytoestrogens, because of structural similarity with estradiol
(17!-estradiol), reduced “in vitro” proliferation of prostate can-
cer cell lines, and the development of prostate cancer in animals
models, by activating ER! [57–59].

Thus, in the present study we analyzed the potential treat-
ments with both synthetic (raloxifen and tamoxifen) and natural
(genistein and curcumin) modulators of ER activities for the sup-
pression of the tumoral activities of the androgen-independent PC
cells DU145 and PC3, specifically proliferation, migration, invasive-
ness. In growth course experiments, raloxifen and tamoxifen were
able to significantly inhibit proliferation of DU145 and PC3 cells

with a percentage of inhibition of about 50% at a dose of 1 #M.
To our knowledge, this is the first evidence showing that tamox-
ifen shows anti-proliferative activity on PC cell lines. Our results on
the anti-proliferative effects of raloxifen are in agreement with the
recent study of Rossi and co-worker that demonstrated that ralox-
ifen is able to inhibit the cell cycle and to induce cell death in PC
cell lines [60].

With regard to genistein and curcumin, several stud-
ies suggested that phytoestrogen intake may  reduce PC risk
[44–47,53–55], and genistein and curcumin has been shown to
exert anticancer effects on PC [48,49,61], acting on multiple molec-
ular targets [49].

In our study we showed that the treatment with raloxifen,
tamoxifen, genistein and curcumin significantly increased the
capability of DU145 and PC3 cells to adhere to both laminin-coated
and fibronectin–coated plates. The effects of all these selective
modulators of ER activities on the adhesion properties of DU145
and PC3 cells were analyzed in the presence or absence of the
pure ER antagonist ICI 182,780. The pro-adhesive effects of ralox-
ifen, tamoxifen, genistein and curcumin on DU145 and PC3 cells
were completely counteracted by ICI 182,780. Therefore, consider-
ing that the only ER isoform expressed in DU145 and PC3 cells is
ER! [19,20], we  concluded that the pro-adhesive ability of the four
ligands is mediated by this receptor.

Given that detachment from extracellular matrix is required
for cell migration, we  tested if the pro-adhesive effects of the
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Fig. 4. Effects of raloxifen, tamoxifen, genistein, curcumin and ICI 182.780 on cell migration. DU145 (panels A and C) and PC3 (panels B and D) cells were treated with
raloxifen, tamoxifen, genistein, curcumin and ICI 182,780 (1 #M)  for 48 h; cells were then detached, and transferred to Boyden’s Chamber. The results of three separate
experiments are presented as the mean ± SD. Each experimental group was of 12 samples. Statistical analysis was performed by one-way ANOVA followed by Dunnett’s
multiple comparison tests. The results are expressed as a percentage of migrated cells vs. control cells (vehicle). *p < 0.05 was considered statistically significant.

four ligands could be correlated with reduced migratory proper-
ties of DU145 and PC3 cells using a haptotaxis assay previously
described [19,20]. DU145 and PC3 cells pre-treated for 48 h with
raloxifen, tamoxifen, genistein or curcumin (1 #M)  were charac-
terized by a strong decrease of cell migration on laminin when
compared to untreated cells. The inhibitory effect of the four lig-
ands on the motility of DU145 and PC3 cells was totally abolished
by the presence of the ER antagonist ICI 182,780 (1 #M).  These
findings indicate that in addition to the pro-adhesive effects dis-
cussed above, the anti-migratory properties exerted by these four
ligands are also mediated by ER!.  In fact, this is the only ER iso-
form present in the cells we selected for this study. Furthermore,
the observation that ICI 182,780 blocks specifically the action of
genistein and curcumin on PC cells, strongly suggests that, in spite
of their wide-spread effects [41,51], the two natural compounds
can directly interact with ER!,  and this receptor may  have a dom-
inant role as some sort of point of convergence in the many paths
regulating growth, adhesion and migration.

Our data are in line with other studies showing that genistein
and curcumin were able to inhibit migration of human PC cell lines
[62–64]. However, while the previous studies associated the effects
exerted by genistein seemed to be an inhibition of the activation
of Focal Adhesion Kinase (FAK) and mitogen-activated kinase
(MAPK) p38-heat shock protein 27 that mediates detachment and
cellular migration respectively [64], we clearly showed that the
protective effects of phytoestrogens on PC cells are mediated by
ER! activation.

These effects of genistein were also confirmed in an “in vivo”
mouse model orthotopically implanted with human PC cells [63].
Feeding mice dietary genistein before implantation led to blood
concentrations similar to those measured in genistein-consuming

men. Moreover, genistein decreased metastases by 96% [63]. Also
curcumin exhibits a suppressive effect on PC cell invasion, tumor
growth, and metastasis via down-regulating action of matriptase,
a membrane-anchored serine protease with oncogenic roles in
tumor formation and invasion.

In conclusion, our data demonstrate that raloxifen, tamoxifen,
genistein and curcumin inhibit human PC cells proliferation and
migration favoring cell adesion. Therefore, these modulators of ER
activities are effective agents against human PC progression, since
the estrogenic effect of these compounds may  be protective against
PC invasion and metastasis.

Conflict of interest

No potential conflicts of interest were disclosed.

Acknowledgments

Regione Lombardia; Universita’ degli Studi di Milano; Fon-
dazione Cariplo (2008–2307).

The authors wish to thank Mrs. Giovanna Miccichè for her valu-
able technical assistance.

References

[1] Ferlay J, Autier P, Boniol M,  Heanue M,  Colombet M,  Boyle P. Estimates of the
cancer incidence and mortality in Europe in 2006. Ann Oncol 2007;18:581–92.

[2] Jemal A, Siegel R, Ward E, Murray T, Xu J, Thun MJ.  Cancer statistics, 2007. CA
Cancer J Clin 2007;57:43–66.

[3] Heinlein CA, Chang C. Androgen receptor in prostate cancer. Endocr Rev
2004;25:276–308.

http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0005
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0010
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0015
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0015
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0015
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0015
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0015
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0015
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0015
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0015
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0015
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0015
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0015
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0015
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0015
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0015


M. Piccolella et al. / Pharmacological Research 79 (2014) 13– 20 19

[4] Rahman M,  Miyamoto H, Chang C. Androgen receptor coregulators in
prostate cancer: mechanisms and clinical implications. Clin Cancer Res
2004;10:2208–19.

[5] Carruba G. Estrogen and prostate cancer: an eclipsed truth in an androgen-
dominated scenario. J Cell Biochem 2007;102:899–911.

[6] Muthusamy S, Andersson S, Kim HJ, Butler R, Waage L, Bergerheim U, et al.
Estrogen receptor beta and 17beta-hydroxysteroid dehydrogenase type 6, a
growth regulatory pathway that is lost in prostate cancer. Proc Natl Acad Sci
USA 2011;108:20090–4.

[7] Warner M,  Gustafsson JA. The role of estrogen receptor beta (ERbeta) in malig-
nant diseases – a new potential target for antiproliferative drugs in prevention
and  treatment of cancer. Biochem Biophys Res Commun 2010;396:63–6.

[8] Kuiper GG, Enmark E, Pelto-Huikko M,  Nilsson S, Gustafsson JA. Cloning of a
novel receptor expressed in rat prostate and ovary. Proc Natl Acad Sci USA
1996;93:5925–30.

[9] Oliveira OL, Koff WJ,  Muraro F, Santos EB, Gomes Soares DF, Trindade VM.
Steroid 5-alpha reductase type 2 activity in biopsies from malignant and normal
prostatic tissues. Clin Chim Acta 2008;391:36–40.

[10] Pettersson H, Holmberg L, Axelson M,  Norlin M.  CYP7B1-mediated metabolism
of  dehydroepiandrosterone and 5alpha-androstane-3beta, 17beta-diol –
potential role(s) for estrogen signaling. FEBS J 2008;275:1778–89.

[11] Prins GS, Korach KS. The role of estrogens and estrogen receptors in normal
prostate growth and disease. Steroids 2008;73:233–44.

[12] Weihua Z, Lathe R, Warner M,  Gustafsson JA. An endocrine pathway in the
prostate, ERbeta, AR, 5alpha-androstane-3beta, 17beta-diol, and CYP7B1, reg-
ulates prostate growth. Proc Natl Acad Sci USA 2002;99:13589–94.

[13] Weihua Z, Makela S, Andersson LC, Salmi S, Saji S, Webster JI, et al. A role for
estrogen receptor beta in the regulation of growth of the ventral prostate. Proc
Natl Acad Sci USA 2001;98:6330–5.

[14] Weihua Z, Warner M,  Gustafsson JA. Estrogen receptor beta in the prostate. Mol
Cell Endocrinol 2002;193:1–5.

[15] Negri-Cesi P, Colciago A, Poletti A, Motta M.  5alpha-reductase isozymes and
aromatase are differentially expressed and active in the androgen-independent
human prostate cancer cell lines DU145 and PC3. Prostate 1999;41:224–32.

[16] Negri-Cesi P, Poletti A, Colciago A, Magni P, Martini P, Motta M. Presence of
5alpha-reductase isozymes and aromatase in human prostate cancer cells and
in  benign prostate hyperplastic tissue. Prostate 1998;34:283–91.

[17] Poletti Aand Martini L. Androgen-activating enzymes in the central nervous
system. J Steroid Biochem Mol  Biol 1999;69:117–22.

[18] Steckelbroeck S, Jin Y, Gopishetty S, Oyesanmi B, Penning TM. Human
cytosolic 3alpha-hydroxysteroid dehydrogenases of the aldo-keto reductase
superfamily display significant 3beta-hydroxysteroid dehydrogenase activ-
ity: implications for steroid hormone metabolism and action. J Biol Chem
2004;279:10784–95.

[19] Dondi D, Piccolella M,  Biserni A, Della Torre S, Ramachandran B, Locatelli A,
et al. Estrogen receptor beta and the progression of prostate cancer: role of 5
alpha-androstane-3 beta, 17 beta-diol. Endocr-Relat Cancer 2010;17:731–42.

[20] Guerini V, Sau D, Scaccianoce E, Rusmini P, Ciana P, Maggi A, et al. The androgen
derivative 5alpha-androstane-3beta, 17beta-diol inhibits prostate cancer cell
migration through activation of the estrogen receptor beta subtype. Cancer Res
2005;65:5445–53.

[21] Bauman DR, Steckelbroeck S, Peehl DM,  Penning TM.  Transcript profiling of the
androgen signal in normal prostate, benign prostatic hyperplasia, and prostate
cancer. Endocrinology 2006;147:5806–16.

[22] Becker H, Grabosch E, Hoffmann C, Voigt KD. Metabolism and mode of
action of androgens in target tissues of male rats. 3. Metabolism of 5 alpha-
androstane-3,17-dione, of 5 alpha-androstane-3 beta, 17 beta-diol and of 5
alpha-androstane-3 beta, 17 beta-diol in target organs and peripheral tissues.
Acta Endocrinol (Copenh) 1973;73:407–16.

[23] Foster BA, Cunha GR. Efficacy of various natural and synthetic androgens to
induce ductal branching morphogenesis in the developing anterior rat prostate.
Endocrinology 1999;140:318–28.

[24] Horst HJ, Dennis M,  Kaufmann J, Voigt KD. In vivo uptake and metabolism
of  3-h-5alpha-androstane-3alpha, 17beta-diol and of 3-h-5alpha-androstane-
3beta, 17beta-diol by human prostatic hypertrophy. Acta Endocrinol (Copenh)
1975;79:394–402.

[25] Krieg M, Horst HJ, Sterba ML.  Binding and metabolism of 5alpha-androstane-
3alpha, 17 beta-diol and of 5alpha-androstane-3beta, 17 beta-diol in the
prostate, seminal vesicles and plasma of male rats: studies in vivo and in vitro.
J  Endocrinol 1975;64:529–38.

[26] Diez-Perez A. Selective estrogen receptor modulators (SERMS). Arq Bras
Endocrinol Metabol 2006;50:720–34.

[27] Kim HT, Kim BC, Kim IY, Mamura M,  Seong DH, Jang JJ, et al. Raloxifene, a
mixed estrogen agonist/antagonist, induces apoptosis through cleavage of BAD
in  TSU-PR1 human cancer cells. J Biol Chem 2002;277:32510–5.

[28] Smith MR. Selective estrogen receptor modulators to prevent treatment-
related osteoporosis. Rev Urol 2005;7(Suppl 3):S30–5.

[29] Smith MR.  Treatment-related osteoporosis in men  with prostate cancer. Clin
Cancer Res 2006;12:6315s–9s.

[30] Kim IY, Kim BC, Seong DH, Lee DK, Seo JM,  Hong YJ, et al. Raloxifene, a mixed
estrogen agonist/antagonist, induces apoptosis in androgen-independent
human prostate cancer cell lines. Cancer Res 2002;62:5365–9.

[31] Zeng Y, Yokohira M,  Saoo K, Takeuchi H, Chen Y, Yamakawa K, et al. Inhibi-
tion  of prostate carcinogenesis in probasin/SV40 T antigen transgenic rats by
raloxifene, an antiestrogen with anti-androgen action, but not nimesulide, a
selective cyclooxygenase-2 inhibitor. Carcinogenesis 2005;26:1109–16.

[32] Kim IY, Seong DH, Kim BC, Lee DK, Remaley AT, Leach F, et al. Raloxifene, a selec-
tive estrogen receptor modulator, induces apoptosis in androgen-responsive
human prostate cancer cell line LNCaP through an androgen-independent path-
way. Cancer Res 2002;62:3649–53.

[33] Shazer RL, Jain A, Galkin AV, Cinman N, Nguyen KN, Natale RB, et al. Raloxifene,
an  oestrogen-receptor-beta-targeted therapy, inhibits androgen-independent
prostate cancer growth: results from preclinical studies and a pilot phase II
clinical trial. BJU Int 2006;97:691–7.

[34] Rivera-Guevara C, Camacho J. Tamoxifen and its new derivatives in cancer
research. Recent Pat Anticancer Drug Discov 2011;6:237–45.

[35] Ryssel H, Germann G, Kollensperger E, Riedel K. Plastic surgery for the treat-
ment of gynaecomastia following hormone therapy in prostate carcinoma.
Urologe A 2008;47:467–71.

[36] Marttunen MB,  Hietanen P, Titinen A, Roth HJ, Viinikka L, Ylikorkala O.
Effects of tamoxifen and toremifene on urinary excretion of pyridinoline and
deoxypyridinoline and bone density in postmenopausal patients with breast
cancer. Calcif Tissue Int 1999;65:365–8.

[37] O’Regan RM,  Cisneros A, England GM,  MacGregor JI, Muenzner HD, Assikis VJ,
et  al. Effects of the antiestrogens tamoxifen, toremifene, and ICI 182,780 on
endometrial cancer growth. J Natl Cancer Inst 1998;90:1552–8.

[38] Shapiro CL, Recht A. Side effects of adjuvant treatment of breast cancer. N Engl
J  Med  2001;344:1997–2008.

[39] Yildiz MF,  Kumru S, Godekmerdan A, Kutlu S. Effects of raloxifene, hormone
therapy, and soy isoflavone on serum high-sensitive C-reactive protein in post-
menopausal women. Int J Gynaecol Obstet 2005;90:128–33.

[40] Kuiper GG, Carlsson B, Grandien K, Enmark E, Haggblad J, Nilsson S, et al. Com-
parison of the ligand binding specificity and transcript tissue distribution of
estrogen receptors alpha and beta. Endocrinology 1997;138:863–70.

[41] Hershberger PA, Stabile LP, Kanterewicz B, Rothstein ME,  Gubish CT, Land S,
et  al. Estrogen receptor beta (ERbeta) subtype-specific ligands increase tran-
scription, p44/p42 mitogen activated protein kinase (MAPK) activation and
growth in human non-small cell lung cancer cells. J Steroid Biochem Mol  Biol
2009;116:102–9.

[42] McCracken M, Olsen M,  Chen Jr MS,  Jemal A, Thun M,  Cokkinides V, et al. Can-
cer incidence, mortality, and associated risk factors among Asian Americans
of  Chinese, Filipino, Vietnamese, Korean, and Japanese ethnicities. CA Cancer J
Clin 2007;57:190–205.

[43] Akaza H, Miyanaga N, Takashima N, Naito S, Hirao Y, Tsukamoto T, et al. Com-
parisons of percent equol producers between prostate cancer patients and
controls: case-controlled studies of isoflavones in Japanese, Korean and Amer-
ican residents. Jpn J Clin Oncol 2004;34:86–9.

[44] Kurahashi N, Iwasaki M,  Sasazuki S, Otani T, Inoue M,  Tsugane S. Soy product
and isoflavone consumption in relation to prostate cancer in Japanese men.
Cancer Epidemiol Biomarkers Prev 2007;16:538–45.

[45] Nagata Y, Sonoda T, Mori M, Miyanaga N, Okumura K, Goto K, et al. Dietary
isoflavones may protect against prostate cancer in Japanese men. J Nutr
2007;137:1974–9.

[46] Ozasa K, Nakao M,  Watanabe Y, Hayashi K, Miki T, Mikami K, et al. Serum
phytoestrogens and prostate cancer risk in a nested case-control study among
Japanese men. Cancer Sci 2004;95:65–71.

[47] Yan L, Spitznagel EL. Soy consumption and prostate cancer risk in men: a revisit
of  a meta-analysis. Am J Clin Nutr 2009;89:1155–63.

[48] de Souza PL, Russell PJ, Kearsley JH, Howes LG. Clinical pharmacology of
isoflavones and its relevance for potential prevention of prostate cancer. Nutr
Rev 2010;68:542–55.

[49] Pavese JM,  Farmer RL, Bergan RC. Inhibition of cancer cell invasion and metas-
tasis by genistein. Cancer Metastasis Rev 2010;29:465–82.

[50] Liu D, Chen Z. The effect of curcumin on breast cancer cells. Journal of Breast
Cancer 2013;16:133–7.

[51] Shao ZM,  Shen ZZ, Liu CH, Sartippour MR,  Go VL, Heber D, et al. Curcumin exerts
multiple suppressive effects on human breast carcinoma cells. Int J Cancer
2002;98:234–40.

[52] Aggarwal BB, Sung B. Pharmacological basis for the role of curcumin in
chronic diseases: an age-old spice with modern targets. Trends Pharmacol Sci
2009;30:85–94.

[53] Hong JH, Ahn KS, Bae E, Jeon SS, Choi HY. The effects of curcumin on the inva-
siveness of prostate cancer in vitro and in vivo. Prostate Cancer Prostatic Dis
2006;9:147–52.

[54] Khor TO, Keum YS, Lin W,  Kim JH, Hu R, Shen G, et al. Combined inhibitory
effects of curcumin and phenethyl isothiocyanate on the growth of human PC-3
prostate xenografts in immunodeficient mice. Cancer Res 2006;66:613–21.

[55] Nonn L, Duong D, Peehl DM. Chemopreventive anti-inflammatory activities of
curcumin and other phytochemicals mediated by MAP  kinase phosphatase-5
in prostate cells. Carcinogenesis 2007;28:1188–96.

[56] Dehm SM, Tindall DJ. Molecular regulation of androgen action in prostate can-
cer. J Cell Biochem 2006;99:333–44.

[57] Jarred RA, McPherson SJ, Bianco JJ, Couse JF, Korach KS, Risbridger GP. Prostate
phenotypes in estrogen-modulated transgenic mice. Trends Endocrinol Metab
2002;13:163–8.

[58] McPherson SJ, Ellem SJ, Simpson ER, Patchev V, Fritzemeier KH,  Risbridger
GP. Essential role for estrogen receptor beta in stromal-epithelial regulation
of  prostatic hyperplasia. Endocrinology 2007;148:566–74.

[59] Mentor-Marcel R, Lamartiniere CA, Eltoum IE, Greenberg NM,  Elgavish A.
Genistein in the diet reduces the incidence of poorly differentiated pros-
tatic adenocarcinoma in transgenic mice (TRAMP). Cancer Res 2001;61:
6777–82.

http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0020
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0025
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0030
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0035
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0040
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0045
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0050
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0055
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0060
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0065
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0070
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0070
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0070
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0070
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0070
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0070
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0070
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0070
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0070
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0070
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0070
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0070
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0070
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0070
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0070
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0070
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0070
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0070
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0075
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0080
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0085
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0085
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0085
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0085
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0085
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0085
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0085
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0085
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0085
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0085
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0085
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0085
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0085
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0085
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0085
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0085
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0085
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0085
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0085
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0090
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0095
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0100
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0105
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0110
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0115
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0120
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0125
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0130
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0130
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0130
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0130
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0130
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0130
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0130
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0130
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0130
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0130
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0130
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0130
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0130
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0130
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0135
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0140
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0140
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0140
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0140
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0140
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0140
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0140
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0140
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0140
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0140
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0140
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0140
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0140
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0140
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0140
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0140
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0140
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0145
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0145
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0145
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0145
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0145
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0145
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0145
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0145
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0145
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0145
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0145
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0145
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0145
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0145
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0145
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0150
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0155
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0160
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0165
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0170
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0175
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0180
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0185
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0190
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0190
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0190
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0190
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0190
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0190
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0190
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0190
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0190
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0190
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0190
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0190
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0190
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0190
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0190
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0190
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0190
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0190
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0190
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0195
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0200
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0205
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0210
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0215
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0220
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0225
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0230
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0235
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0240
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0245
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0250
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0250
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0250
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0250
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0250
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0250
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0250
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0250
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0250
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0250
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0250
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0250
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0250
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0250
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0250
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0250
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0250
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0250
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0250
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0255
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0260
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0265
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0270
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0275
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0280
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0280
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0280
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0280
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0280
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0280
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0280
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0280
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0280
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0280
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0280
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0280
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0280
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0280
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0280
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0280
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0280
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0280
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0280
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0285
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0290
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0295


20 M. Piccolella et al. / Pharmacological Research 79 (2014) 13– 20

[60] Rossi V, Bellastella G, De Rosa C, Abbondanza C, Visconti D, Maione L, et al.
Raloxifene induces cell death and inhibits proliferation through multiple
signaling pathways in prostate cancer cells expressing different levels of estro-
gen receptor alpha and beta. J Cell Physiol 2011;226:1334–9.

[61] Aggarwal BB. Prostate cancer and curcumin – add spice to your life. Cancer Biol
Ther 2008;7:1438–42.

[62] Cheng TS, Chen WC,  Lin YY, Tsai CH, Liao CI, Shyu HY, et al. Curcumin-
targeting pericellular serine protease matriptase role in suppression of prostate
cancer cell invasion, tumor growth, and metastasis. Cancer Prev Res (Phila)
2013;6:495–505.

[63] Lakshman M,  Xu L, Ananthanarayanan V, Cooper J, Takimoto CH, Helenowski
I,  et al. Dietary genistein inhibits metastasis of human prostate cancer in mice.
Cancer Research 2008;68:2024–32.

[64] Xu L, Bergan RC. Genistein inhibits matrix metalloproteinase type 2 acti-
vation and prostate cancer cell invasion by blocking the transforming
growth factor beta-mediated activation of mitogen-activated protein kinase-
activated protein kinase 2-27-kDa heat shock protein pathway. Mol Pharmacol
2006;70:869–77.

http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0300
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0305
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0305
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0305
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0305
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0305
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0305
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0305
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0305
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0305
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0305
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0305
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0305
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0305
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0305
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0305
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0305
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0305
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0305
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0310
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0315
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320
http://refhub.elsevier.com/S1043-6618(13)00170-9/sbref0320

	Modulators of estrogen receptor inhibit proliferation and migration of prostate cancer cells
	1 Introduction
	2 Materials and methods
	2.1 Reagents
	2.2 Cell culture
	2.3 Cell growth studies
	2.4 Adhesion assay
	2.5 Microchemotaxis assay
	2.6 Statistical analysis

	3 Results
	3.1 Regulation of PC cell growth by raloxifen, tamoxifen, genistein and curcumin
	3.2 Raloxifen, tamoxifen, genistein and curcumin regulation of DU145 and PC3 cell adhesion
	3.3 Effects of raloxifen, tamoxifen, genistein and curcumin on DU145 and PC3 cell migration

	4 Discussion
	Conflict of interest
	Acknowledgments
	References


