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a  b  s  t  r  a  c  t

We  have  previously  shown  that  1�,25(OH)2-Vitamin  D3 [1�,25(OH)2D3] and  its  less  calcemic  analog
TX  527  inhibit  the  proliferation  of  endothelial  cells  transformed  by the  viral  G protein-coupled  receptor
associated  to Kaposi  sarcoma  (vGPCR)  and  this  could  be partially  explained  by  the  inhibition  of  the  NF-�B
pathway.  In  this  work,  we further  explored  the  mechanism  of  action  of both  vitamin  D  compounds  in
Kaposi  sarcoma.  We  investigated  whether  the cell  cycle  arrest  and  subsequent  apoptosis  of endothelial
cells  (SVEC)  and  SVEC  transformed  by  vGPCR  (SVEC-vGPCR)  elicited  by 1�,25(OH)2D3 and  TX  527  were
mediated  by  the  vitamin  D receptor  (VDR).  Cell  cycle  analysis  of  SVEC  and  SVEC-vGPCR  treated  with
1�,25(OH)2D3 (10  nM, 48 h) revealed  that  1�,25(OH)2D3 increased  the  percentage  of  cells  in the  G0/G1
phase and  diminished  the  percentage  of cells  in the  S  phase  of  the cell  cycle.  Moreover,  the  number  of
cells  in  the  S  phase  was higher  in SVEC-vGPCR  than  in  SVEC  due  to  vGPCR  expression.  TX  527  exerted
similar  effects  on growth  arrest  in  SVEC-vGPCR  cells.  The  cell  cycle  changes  were  suppressed  when  the
aposi sarcoma expression  of  the  VDR was  blocked  by  a stable  transfection  of  shRNA  against  VDR.  Annexin  V-PI  staining
demonstrated  apoptosis  in both  SVEC  and  SVEC-vGPCR  after  1�,25(OH)2D3 and  TX  527  treatment  (10  nM,
24  h).  Cleavage  of  caspase-3  detected  by  Western  blot  analysis  was  increased  to a  greater  extent  in  SVEC
than  in  SVEC-vGPCR  cells,  and  this  effect  was  also blocked  in VDR  knockdown  cells.  Altogether,  these
results  suggest  that  1�,25(OH)2D3 and  TX  527  inhibit  the  proliferation  of SVEC  and  SVEC-vGPCR  and
induce  apoptosis  by a mechanism  that involves  the VDR.
©  2013  Elsevier  Ltd. All  rights  reserved.
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1. Introduction
The Kaposi’s sarcoma-associated herpes virus G protein-
coupled receptor (vGPCR) is a key molecule in the pathogenesis
of Kaposi sarcoma. Persistent expression and activity of vGPCR is
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equired for tumor maintenance [1]. At the molecular level, the
ngiogenic and paracrine transforming effect of vGPCR involves the
ctivation of multiple mitogen activated protein kinases and small
TPases of the Rho family whose activities converge in the nucleus

o control transcription factors such as hypoxia-inducible factor
a, AP-1, and NF-kB, thereby promoting the expression and secre-
ion of growth factors such VEGF and proinflammatory cytokines
uch as IL-6, IL-8/CXCL8, and MIP-1/CCL3 [2–6]. Therefore, con-
rolling vGPCR signaling pathway is important for the treatment
f Kaposi’s sarcoma. 1�,25-dihydroxyvitamin D3 [1�,25(OH)2D3],
he hormonally active form of vitamin D, in addition to its classical
ffects maintaining calcium homeostasis, exerts anti-proliferative,
ro-apoptotic, and pro-differentiating actions on various malig-
ant cells [7,8]. Most of its activity is mediated by the vitamin

 receptor (VDR) [7,9]. Because of its calcemic effects, the use of
�,25(OH)2D3 for therapeutic purposes is limited. The analog TX
27 [19-nor-14,20-bisepi-23-yne-1,25(OH)2D3] has been shown
o possess markedly diminished in vivo calcemic effects in com-
ination with enhanced antiproliferative and prodifferentiating
apacities on normal and malignant cell types when compared with
�,25(OH)2D3 [10,11]. In addition, TX 527 has enhanced immune
egulatory capacities when compared to the parental compound
hich makes TX 527 a suitable candidate to treat hyperprolifer-

tive and inflammatory disorders [12]. For instance, TX 527 has
meliorated disease symptoms in a chemically induced model of
nflammatory bowel disease in the absence of side effects [13]. We
ave previously demonstrated that 1�,25(OH)2D3 and its less cal-
emic analog TX 527 have antiproliferative effects on endothelial
ells transformed by vGPCR in vitro and in vivo by a mechanism
hat depends on VDR expression [14]. Furthermore, down reg-
lation of the NF�B  pathway by 1�,25(OH)2D3 in vGPCR cells
as found to be part of the mechanism of inhibition [15]. In

ddition, TX 527 similarly to 1�,25(OH)2D3 inhibited the NF�B
athway and controlled the expression of inflammatory genes and
he proliferation of endothelial cells transformed by vGPCR in a
DR-dependent manner [16]. In this work, we further explored

he mechanism of action of both vitamin D compounds studying
hether they induce cell cycle arrest and subsequent apopto-

is of endothelial cells and transformed by vGPCR through the
DR.

. Materials and methods

.1. Cell lines and transfections

SV-40 immortalized murine endothelial cells stably expressing
GPCR full-length (SVEC- vGPCR), or empty vector pCEFL (SVEC)
s a control, were used as experimental model of Kaposi sar-
oma [14,17] and were cultured as reported before [17]. Stable
VEC-vGPCR endothelial cells targeted with small hairpin RNA
gainst mouse vitamin D receptor (vGPCR-shVDR) or control shRNA
vGPCR-shCtrl) were obtained by transduction of lentiviral particles
nd cultured according to previous work [14].

.2. Cell cycle analysis

Cell cycle distribution was analyzed by flow cytometry. The cells
ere incubated with 1�,25(OH)2D3 and TX 527 (10 nM,  48 h) or

ehicle (0.01% ethanol, ctrl). Cells were trypsinized, washed, and
xed. Cells were then stained with propidium iodide following the

rotocol as described earlier [16]. Stained cells were analyzed in

 FACS Calibur flow cytometer (Becton Dickinson; NJ, USA). The
rogram used for the acquisition and analysis of the samples was
he CellQuest Pro.
stry & Molecular Biology 144 (2014) 197–200

2.3. Annexin V-PI

Apoptosis was  measured using annexin V kit (Annexin V-FITC
Apoptosis Detection Kit, Pharmingen, San Diego, CA) according to
the manufacturer’s instructions. Briefly, cells were collected after
treatment, washed twice with PBS and incubated with 5 �l of FITC-
conjugated annexin V and PI for 15 min. Finally, cells were analyzed
by flow cytometry (FACScan, BD FACSCalibur).

2.4. Western blot analysis

Western blot analyses were performed as reported before
[15]. Antibodies used include monoclonal anti-VDR (1:1,500),
from Affinity Bioreagents (Golden, CO, USA); rabbit anti-cleaved
caspase-3 (1:500), from Cell Signalling Technology, Danvers, MA,
USA; and tubulin (1:2000) from Santa Cruz Biotechnology (Santa
Cruz, CA, USA) combined with anti-rat (1:5000), rabbit (1:10,000)
and anti-mouse (1:5000) horseradish peroxidase-conjugated sec-
ondary antibodies respectively (Santa Cruz Biotechnology).

2.5. Statistical analysis

Data are shown as mean ±SD. Results were analyzed by the
two-tailed t-test to evaluate differences between control (vehicle)
and treated conditions (1�,25(OH)2D3, TX 527). A p-value<0.01 (**)
and <0.05 (*) were considered highly statistically significant and
statistically significant, respectively.

3. Results and discussion

In most cell types, the antiproliferative effect of 1�,25(OH)2D3
results in an accumulation of cells in the G0/G1 phase of the cell
cycle. 1�,25(OH)2D3 inhibits the growth of many malignant cells
by inducing cell cycle arrest and stimulating apoptosis [7]. In this
work, cell cycle analysis of SVEC and cells transformed by vGPCR
(SVEC-vGPCR) treated with 1�,25(OH)2D3 (10 nM,  48 h) revealed
that 1�,25(OH)2D3 induced a statistically significant increase in the
percentage of cells in the G0/G1 phase and a reduced percentage
of cells in the S phase of the cell cycle (Fig. 1A and B). Moreover,
the number of cells in the S phase, when comparing under basal
conditions, was higher in SVEC-vGPCR than in SVEC probably due
to vGPCR expression (4.4%, p < 0.05) (Fig. 1B). As shown in Fig. 1C,
in SVEC-vGPCR, TX 527 (10 nM,  48 h) induced cell cycle arrest in
G0/G1 phase comparable to 1�,25(OH)2D3. When VDR expression
was blocked in stable SVEC-vGPCR cells targeted with small hairpin
RNA against mouse VDR (vGPCR-shVDR), the effect of both vitamin
D compounds on the cell cycle was  suppressed.

Next, we used Annexin V-PI to identify changes in the plasma
membrane with externalization of membrane phospholipid phos-
phatidylserine (PS), one of earliest feature of cells undergoing
apoptosis. As shown in Fig. 2, both, 1�,25(OH)2D3 and TX 527, at
10 nM for 24 h treatment increased the amount of Annexin positive
cells in both SVEC (Fig. 2A and C) and SVEC-vGPCR (Fig. 2B and D)
and these effects were blocked when the VDR was knocked down.
It has been reported that 1�, 25(OH)2D3 can induce apoptosis in
cancer cells by caspase-3 dependent and independent mechanisms
[18–21]. Therefore, we  investigated whether 1�, 25(OH)2D3 and
TX 527 induced apoptosis by activation of caspase-3 through the
participation of VDR. VDR knock-down (vGPCR-shVDR) or con-
trol (vGPCR-shCtrl) cells were cultured and treated as shown in

Fig. 3. Cleavage caspase-3 fragment of 17–19 kDa (indicator of
caspase-3 activation) detected by Western blot analysis increased
significantly in both, SVEC and SVEC-vGPCR. Furthermore, cleav-
age caspase-3 was found to be more increased in SVEC than in
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Fig. 1. Cell cycle arrest induced by 1�,25(OH)2D3 and TX 527 is VDR-dependent. SVEC and SVEC-vGPCR (vGPCR) (A and B) and VDR knockdown (vGPCR-shVDR) or control
vGPCR  cells (vGPCR-shCtrl) (C) were plated and incubated in serum-free DMEM for 24 h. After overnight growth, cells were treated with 10 nM of 1�,25(OH)2D3 (1,25D) or
TX  527 (C) or vehicle (ctrl) in 2% DMEM for 48 h. Cells were then stained with propidium iodide and their distribution in the cell cycle was analyzed by flow cytometry of
DNA  content. Representative cell cycle cytometry (A) and percentage of each phase of the cell cycle, shown in bar graphs, were statistically analyzed by Student’s-t test (B
and  C). Data represents mean ±SD of two independent experiments done in triplicate. Significant differences between cell cycle distribution of control and treated cells are
indicated, *p < 0.05, **p  < 0.01. G0/G1 = cells in G0/G1 cell cycle phases; S = cells in S cell cycle phase; G2/M = cells in G2/M cell cycle phases.

Fig. 2. Increased binding of Annexin V in both SVEC and SVEC-vGPCR cells after 1�,25(OH)2D3 and TX 527 treatment and reversal of these effects in VDR knock down cells.
Stable  SVEC and SVEC-vGPCR cells targeted with small hairpin RNA against mouse VDR (sh) or control shRNA were cultured and treated with 1�,25(OH)2D3 or TX 527 (10 nM,
24  h) or vehicle (0.01% ethanol, ctrl). Annexin V assay (Annexin V-FITC Apoptosis Detection Kit; Pharmingen, San Diego, CA) was performed according to the manufacturer’s
instructions and analyzed by FACScan (BD FACSCalibur). Data represents mean ±SD of two  independent experiments done in triplicate. Significant differences between
control and stimulated cells were analyzed by Student’s-t test and indicated, *p < 0.05, **p < 0.01.

Fig. 3. Apoptosis induced by 1�,25(OH)2D3 and TX 527 is caspase- 3-dependent. Stable SVEC and SVEC-vGPCR (vGPCR) cells targeted with small hairpin RNA against mouse
VDR  (SVEC-shVDR and vGPCR-shVDR) or control shRNA (SVEC-shCtrl and vGPCR-shCtrl) respectively were treated with vehicle (lane 1), 1�,25(OH)2D3 (lane 2) or TX 527
(lane  3) at a concentration of 10 nM for 24 h. Total proteins from cell lysates were subject to Western blot analysis with anti-VDR, cleaved caspase-3 and tubulin antibodies.
A  representative Western blot from 3 independent experiments and its quantification is shown, *p < 0.05.
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VEC-vGPCR cells, and this effect was suppressed when the VDR
as knocked down.

. Conclusions

Taken together, these results demonstrated that 1�,25(OH)2D3
nd its less calcemic analog TX 527 inhibited the proliferation
f endothelial cells and cells transformed by the viral G protein-
oupled receptor by inducing cell cycle arrest and by stimulating
poptosis in a caspase-3 dependent mechanism. Moreover these
ffects were mediated by the VDR.

cknowledgements

This work was  supported by grants from Agencia Nacional de
romoción Científica y Tecnológica (ANPCyT), Consejo Nacional
e Investigaciones Científicas y Técnicas (CONICET), and Universi-
ad Nacional del Sur (UNS), Argentina. Fund for Scientific Research
FWO G.0587.09 and G.0859.11) and the Catholic University of Leu-
en (GOA 2009/10) are also acknowledged.

eferences

[1] D. Martin, J.S. Gutkind, Human tumor-associated viruses and new insights into
the  molecular mechanisms of cancer, Oncogene 27 (2009) S31–S42.

[2] D. Martin, R. Galisteo, Y. Ji, S. Montaner, J.S. Gutkind, An NF(B gene expres-
sion signature contributes to Kaposi’s sarcoma virus vGPCR-induced direct and
paracrine neoplasia, Oncogene 27 (2008) 1844–1852.

[3] S. Montaner, A. Sodhi, S. Pece, E.A. Mesri, J.S. Gutkind, The Kaposi’s sarcoma-
associated herpesvirus G protein-coupled receptor promotes endothelial cell
survival through the activation of Akt/protein kinase B, Cancer Res. 61 (2001)
2641–2648.

[4] S. Montaner, A. Sodhi, J.M. Servitja, A.K. Ramsdell, A. Barac, E.T. Sawai, J.S.
Gutkind, The small GTPase Rac1 links the Kaposi sarcoma associated her-
pesvirus vGPCR to cytokine secretion and paracrine neoplasia, Blood 104 (2004)
2903–2911.

[5] A. Sodhi, S. Montaner, H. Miyazaki, J.S. Gutkind, MAPK and Akt act cooperatively
but independently on hypoxia inducible factor-1alpha in rasV12 upregulation
of  VEGF, Biochem. Biophys. Res. Commun. 287 (2001) 292–300.
[6] A. Sodhi, S. Montaner, V. Patel, M.  Zohar, C. Bais, E.A. Mesri, J.S. Gutkind,
The  Kaposi’s sarcoma-associated herpes virus G protein coupled receptor up-
regulates vascular endothelial growth factor expression and secretion through
mitogen-activated protein kinase and p38 pathways acting on hypoxia-
inducible factor 1alpha, Cancer Res. 60 (2000) 4873–4880.

[

stry & Molecular Biology 144 (2014) 197–200

[7] A.V. Krishnan, D. Feldman, Mechanisms of the anti-cancer and anti-
inflammatory actions of vitamin D, Annu. Rev. Pharmacol. Toxicol. 51 (2011)
311–336.

[8] T.M. Beer, A. Myrthue, Calcitriol in cancer treatment: from the lab to the clinic,
Mol.  Cancer Ther. 3 (2004) 373–381.

[9] M.R. Haussler, G.K. Whitfield, C.A. Haussler, J.C. Hsieh, P.D. Thompson, S.H.
Selznick, et al., The nuclear vitamin D receptor: biological and molecular regu-
latory properties revealed, J. Bone Miner. Res. 13 (1998) 325–349.

10] E. Van Etten, D.D. Branisteanu, A. Verstuyf, M.  Waer, R. Bouillon, C. Math-
ieu,  Analogs of 1,25-dihydroxyvitamin D3 as dose-reducing agents for classical
immunosuppressants, Transplantation 69 (2000) 1932–1942.

11] L. Verlinden, A. Verstuyf, M.  Van Camp, S. Marcelis, K. Sabbe, X.Y. Zhao, P.
De  Clerq, M.  Vandewalle, R. Boullion, Two novel 14- epi-analogues of 1,25-
dihydroxyvitamin D3 inhibit the growth of human breast cancer cells in vitro
and in vivo, Cancer Res. 60 (2000) 2673–2679.

12] F. Baeke, H. Korf, L. Overbergh, A. Verstuyf, L. Thorrez, L. Van Lommel, M.  Waer,
F.  Schuit, C. Gysemans, C. Mathieu, The vitamin D analog, TX 527, promotes
a  human CD4+ CD25 high CD127 low regulatory T cell profile and induces a
migratory signature specific for homing to sites of inflammation, J. Immunol.
186  (2011) 132–142.

13] L. Verlinden, C. Leyssens, I. Beullens, S. Marcelis, C. Mathieu, P. De Clercq,
A.  Verstuyf, The vitamin D analog TX527 ameliorates disease symptoms in a
chemically induced model of inflammatory bowel disease, J. Steroid Biochem.
Mol. Biol. 136 (2013) 107–111.

14] V. González Pardo, D. Martin, J.S. Gutkind, A. Verstuyf, R. Bouillon, A. Russo
de  Boland, R.L. Boland, 1alpha, 25-dihydroxyvitamin D3 and its TX527 analog
inhibit the growth of endothelial cells transformed by Kaposi sarcoma-
associated herpes virus G protein-coupled receptor in vitro and in vivo,
Endocrinology 151 (2010) 23–31.

15] V. Gonzalez Pardo, N. D’Elia, A. Verstuyf, R. Boland, A. Russo de Boland, NF(B
pathway is down-regulated by 1 �,25(OH)2- vitamin D3 in endothelial cells
transformed by Kaposi sarcoma-associated herpesvirus G protein coupled
receptor, Steroids 77 (2012) 1025–1032.

16] V. González-Pardo, A. Verstuyf, R. Boland, A. Russo de Boland, Vitamin D analog
TX 527 down-regulates the NF(B pathway and controls the proliferation of
endothelial cells transformed by Kaposi sarcoma herpesvirus, Br. J. Pharmacol.
(2013), http://dx.doi.org/10.1111/bph.12219.

17] S. Montaner, A. Sodhi, A. Molinolo, T.H. Bugge, E.T. Sawai, Y. He, Y. Li, P.E. Ray,
J.S.  Gutkind, Endothelial infection with KSHV genes in vivo reveals that vGPCR
initiates Kaposi’s sarcomagenesis and can promote the tumorigenic potential
of  viral latent genes, Cancer Cell 3 (2003) 23–26.

18] P.J. Malloy, Feldman, Inactivation of the human vitamin D receptor by caspase-
3,  Endocrinology 150 (2009) 679–686.

19] C.J. Narvaez, J. Welsh, Role of mitochondria and caspases in vitamin D-mediated
apoptosis of MCF-7 breast cancer cells, J. Biol. Chem. 276 (2001) 9101–9107.

20] L.V. Stewart, N.L. Weigel, Vitamin D and prostate cancer, Exp. Biol. Med. (May-

wood) 229 (2004) 277–284.

21] W.  Wang, C.H. Zhao, N. Zhang, J. Wang, Vitamin D analog EB1089 induces
apoptosis in a subpopulation of SGC-7901 gastric cancer cells through a
mitochondrial-dependent apoptotic pathway, Nutr. Cancer (2013) [Epub ahead
of print].

http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0005
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0010
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0015
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0020
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0025
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0030
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0035
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0040
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0045
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0050
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0055
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0060
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0065
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0070
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0075
dx.doi.org/10.1111/bph.12219
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0085
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0090
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0090
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0090
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0090
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0090
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0090
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0090
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0090
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0090
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0090
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0090
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0090
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0090
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0090
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0090
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0090
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0090
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0090
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0090
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0095
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0100
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0100
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0100
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0100
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0100
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0100
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0100
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0100
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0100
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0100
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0100
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0100
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0100
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0100
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0100
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0100
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0100
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0100
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0100
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105
http://refhub.elsevier.com/S0960-0760(13)00269-0/sbref0105

	Cell cycle arrest and apoptosis induced by 1α,25(OH)2D3 and TX 527 in Kaposi sarcoma is VDR dependent
	1 Introduction
	2 Materials and methods
	2.1 Cell lines and transfections
	2.2 Cell cycle analysis
	2.3 Annexin V-PI
	2.4 Western blot analysis
	2.5 Statistical analysis

	3 Results and discussion
	4 Conclusions
	Acknowledgements
	References


