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Abstract

Background and objective: Infusion of Hibiscus sabdariffa (H. sabdariffa) is a very popular drink
in many parts of the world. Its phytochemical composition is associated to antioxidant, hypoten-
sive, and antiatherosclerotic effects. However, the molecular mechanisms involved in these
processes are not well known. The aim of this review was to report the scientific evidence
supporting that regular use of H. sabdariffa decreases oxidative stress, atherosclerosis, lipid
profile, and blood pressure.

Materials and methods: A search of recent publications was made in the following special-
ized electronic databases: Elsevier Journal, SciELO, FSTA, Science Direct, Springer Link, and
NCBI. Results of research conducted in clinical trials in humans and in animal models and cell
cultures were recorded. Keywords used included H. sabdariffa, oxidative stress, polyphenols,
hypertension, atherosclerosis, and lipid profile.

Results: Results of the different articles suggested a possible therapeutic effect of H. sab-
dariffa extracts on oxidative stress, lipid profile, hypertension, and atherosclerosis thanks to
its composition rich in phenolic compounds. Anthocyanins significantly decrease LDL oxida-
tion, inhibit adipogenesis by regulating adipogenic signaling pathways and transcription factors,
and modulate gene expression of certain microRNAs. No adverse events or side effects were
reported.

Conclusions: Further more homogeneous, placebo-controlled studies in humans are needed to
state that H. sabdariffa has therapeutic efficacy in humans.
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Resumen

Antecedentes y objetivo: La infusion de Hibiscus sabdariffa (H. sabdariffa) es una bebida muy
popular en muchos lugares del mundo. Su composicion fitoquimica se asocia a efectos antio-
xidantes, hipotensores y antiaterosclerdticos. No obstante, no se conocen con profundidad los
mecanismos moleculares implicados en estos procesos. El objetivo de la presente revision fue
describir las evidencias cientificas que apoyan que el consumo regular de H. sabdariffa reduce
el estrés oxidativo, la aterosclerosis, el perfil lipidico y la tension arterial.

Material y métodos: Se realizd una bisqueda de publicaciones recientes en las siguientes bases
de datos electronicas especializadas: Elsevier Journal, SciELO, FSTA, Science Direct, Springer
Link y NCBI. Se describieron los resultados de trabajos llevados a cabo en ensayos clinicos en
humanos, modelos animales y cultivos celulares. Las palabras clave utilizadas fueron Hibiscus
sabdariffa, estrés oxidativo, polifenoles, hipertension, aterosclerosis y perfil lipidico.
Resultados: Los resultados de los diferentes articulos evidenciaron un posible efecto terapéu-
tico de los extractos de H. sabdariffa sobre el estrés oxidativo, el perfil lipidico, la hipertension
y la aterosclerosis, gracias a su composicion rica en compuestos fenolicos. Las antociani-
nas reducen significativamente la oxidacion de la lipoproteina LDL, inhiben la adipogénesis
mediante la regulacion de las vias de sefalizacion adipogénicas y factores transcripcionales, y
modulan la expresion génica de determinados microARN. No se comunicaron acontecimientos
adversos ni efectos secundarios.

Conclusiones: Son necesarios mas estudios en humanos, estudios mas homogéneos y controlados

con placebo, para poder aseverar que H. sabdariffa posee eficacia terapéutica en humanos.
© 2013 SEEN. Publicado por Elsevier Espafa, S.L. Todos los derechos reservados.

Introduction

Highly reactive free radicals (OFRs) are atoms or atom
groups with an unpaired or free electron. To achieve elec-
trochemical stability, OFRs start a chain reaction that
may damage biological macromolecules such as lipids, pro-
teins, carbohydrates, and nucleic acids, and imbalance
body homeostasis.” Most OFRs result from normal cell
metabolism.? However, OFR production may also increase
due to the metabolism of some exogenous substances,
exposure to sun rays or ionizing radiation, pesticides, and
heavy metals.? Other factors affecting OFR production are
associated with exposure to the action of some xenobi-
otics (chloroform, acetaminophen, carbon tetrachloride),
tobacco smoke, or inadequate diet, either as excess harmful
substances or as deficient antioxidants.? All of these factors
may cause excess OFRs in cells and increase susceptibility
to the occurrence of pathological conditions such as can-
cer, cell aging, atherosclerosis, high blood pressure (HBP) or
hyperlipidemia.’*

HBP is a very important and common cardiovascular
risk factor in modern society.>® In fact, HBP is one of the
main risk factors for the development of cardiovascular
disease together with smoking, dyslipidemia and, espe-
cially, high plasma levels of low density lipoprotein (LDL)
cholesterol.”~"" To these should be added other predisposing
risk factors, such as obesity and sedentary lifestyles, which
exert their action through intermediate, causative or condi-
tional risk factors.®? Cardiovascular diseases are the leading
cause of death in Spain, and are responsible for almost 40%
of all deaths.”” The mechanism starting HBP is unknown
in 90% of cases, but there is evidence which appears to

suggest that increased OFR production is related to its
pathogenesis.’>""> In fact, it has been noted that individ-
uals with HBP may experience an increase in blood levels
of thiobarbituric acid, a marker of lipid peroxidation, and
a reduction in antioxidant activities of the enzymes super-
oxide dysmutase, glutathione peroxidase, and catalase.'®'”
Moreover, Ward et al.'® found a decrease in non-enzymatic
antioxidants, such as vitamin E and reduced glutathione, in
patients with HBP. The pathogenesis of HBP has also been
related to metabolic abnormalities,'-?' hormonal factors,??
and genetic changes. Specifically, it has been estimated
from epidemiological and familial studies that the genetic
component could cause approximately 40% of interindivid-
ual variability in HBP values.?® The central role of lipid
metabolism in the homeostasis of hypertension justifies the
extensive analysis made of the genetic varieties of genes
that encode for proteins of this system. Maximum atten-
tion has been paid to polymorphisms related to functional
changes in proteins encoding, for example, polymorphisms
in apolipoprotein B* and A5,* CD36 (cluster of differen-
tiation 36),%° USF1 (upstream transcription factor 1),26%’
FADS3 (fatty acid desaturase 3),”” and GCKR genes (glu-
cokinase regulatory protein).?* Ischemic heart disease and
cerebrovascular disease or stroke are manifestations of
atherosclerosis.?® The characteristic lesion is the atheroma
plaque, consisting of lipid, fibrous tissue, and immune sys-
tem cells. One of the earliest events in atherosclerosis is
LDL accumulation in the arterial wall. One of the most
widely accepted hypotheses to explain the development
of atherosclerosis is slow oxidation of LDL trapped in the
subendothelial space by the action of OFRs generated by
vascular cells, demonstrating a close relationship between
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OFRs and LDL.? The accumulation of lipoproteins in arterial
endothelium triggers the activation of macrophage scav-
enger receptors, leading to the conversion of macrophages
into foam cells. Progressive foam cell accumulation con-
tributes to lesion progression. 3’

Plants and animals have endogenous antioxidant systems
to remove excess production of OFRs, such as glutathione,
vitamin D and vitamin E, catalase, superoxide dysmu-
tase, and several peroxidases.’' Glutathione peroxidase,
superoxide dysmutase, or the catalase in peroxisomes are
endogenous or primary antioxidant enzymes able to metabo-
lize OFRs generated in cellular redox processes. By contrast,
alpha lipoic acid, vitamins C, E and A, and polyphenols are
considered non-enzymatic or secondary antioxidants able to
directly destroy OFRs.3?

Polyphenols are a very numerous and heterogeneous
group of molecules which share the characteristic of
having several phenol groups in their structures. Many
epidemiological studies support the antioxidant proper-
ties of polyphenols,*~3¢ although their antioxidant capacity
depends on their bioavailability and absorption. In turn,
this is greatly affected by several factors such as climate,
type of soil, type of culture, and sun exposure, amongst
others.”” Most polyphenols are metabolized by colonic
microorganisms before being absorbed, and the products
resulting from this fermentation are partly responsible for
their systemic effects.®® % The antioxidant capacity of
polyphenols accounts for their vasodilating, antithrombotic,
anti-inflammatory, and antiapoptotic actions,* and also
for their antilipidemic**** and antiatherogenic properties.“
The antioxidant activity of polyphenols is tenfold higher than
that of vitamin A and 100-fold higher than that of vita-
min E or carotenoids.” More specifically, there are studies
suggesting that phenolic compounds may attenuate the oxi-
dation of LDL and high density lipoproteins (HDL).*->* In
healthy humans, it has been suggested that resveratrol, one
of the main phenolic compounds in wine, could prevent the
oxidation of LDL and decrease lipid hydroperoxide levels.>
Recently, Castaner et al.*® showed that phenolic compounds
in olive oil could decrease LDL oxidation and the expression
of the CD40L (CD40 ligand) gene, as well as genes related to
inflammation processes in humans. The molecular processes
associated with the antilipidemic and antiatherogenic prop-
erties of polyphenols result from their ability to regulate the
expression of different genes associated with the immune
system and energy metabolism, and/or from their epige-
netic regulation capacity®® through the induction of changes
in the methylation pattern of DNA CpG islands,’*” his-
tone acetylation,®® and modulating the expression of some
miRNAs.* In this regard, for example, quercetin, the active
component of Hibiscus sabdariffa (H. sabdariffa), has been
reported to inhibit the activity of histone acetyltransferase
in the promoter region of genes associated with the manifes-
tation of inflammation.*® Joven et al.®° used hyperlipidemic
mice with LDL receptor deficiency to assess the role of
polyphenols in the prevention of liver disease by regulat-
ing the expression of hepatic microRNAs miR103/107 and
miR122. In their results, these authors emphasized that
the oral administration of polyphenols reverted changes
induced in non-specific microRNAs miR103/107 after chronic
polyphenol intake, and the lack of response of the specific
miRNA miR122, speculating about the potential implication

of polyphenols in cell metabolism. The authors reported
that modulation of microRNA expression may be a significant
and additional intervention mechanism in chronic diseases.
Crozier et al.®" have shown that polyphenolic extract-miRNA
specificity may exist, given the potential variety of different
structures and compositions of extracts, depending on their
botanical origin. Additional studies in humans are however
needed to clarify the epigenetic effects of polyphenols.

H. sabdariffa has a high polyphenol content.* It is also
called Jamaica sorrel, roselle, or karkade, and belongs to
the malvaceae family native to tropical Africa, although
it is cultivated in Mexico, Central America, and south-
east Asia. It is an annual herbaceous plant living in dry,
subtropical, mountain climates. Its calyces, fleshy and of
a vivid red color, have high concentrations of L-ascorbic,
arachidic, citric, stearic, and malic acids, in addition to
pectins, phytosterols (e.g. B-sitosterol and ergosterol) and
polyphenols.®? Peng et al.,®* in their research to assess
the hypoglycemic and hypolipidemic effect of the polyphe-
nolic extract of H. sabdariffa, found at least 18 different
phenolic compounds in H. sabdariffa (Fig. 1). Commercial
preparations of concentrates of calyces, and occasion-
ally leaves, of H. sabdariffa are very commonly found as
fluid or powder for the preparation of instant drinks or
infusions.®? In addition, its widespread use as a herbal treat-
ment in popular medicine has led to a high acceptance
rate by the general population,® especially in countries
such as the United States,® Mexico,®>%% some eastern
African countries,®®-7° Iran,’"7? India,”* Taiwan,® Brazil,’*
and Greece.”” The ethnobotanical studies available usu-
ally describe the origin and parts of the plant used, the
properties attributed to it and the form of preparation,
without specifying the dosage. No demographic studies sup-
porting the role of the plant in disease prevention have been
found.”*’¢ On the other hand, scientific studies have shown
that the antioxidant effects of polyphenols in H. sabdariffa
have an antiatherogenic action and decrease hypertension
and hyperlipidemia with no reported adverse events or side
effects in animals and humans,53-¢7.72,77-79

The purpose of this paper was therefore to collect and
unify the evidence showing that regular consumption of
H. sabdariffa may have a beneficial effect on human health
because of the antioxidant, antihypertensive, and lipid-
lowering effects of its phenolic components.

Materials and methods

In this review, a search for recent publications was made
in the following specialized electronic databases: NCBI,
Elsevier Journal Finder, SciELO, ScienceDirect and Springer-
Link. Results from studies conducted in vitro, in animal
models and in humans were collected. Reviews collecting
and analyzing the effectiveness of H. sabdariffa in given
treatments, such as antihypertensive and lipid-lowering
therapies, amongst others, and articles referring to the phy-
tochemical, pharmacological, and toxicological aspects of
H. sabdariffa were also included. The concepts of oxida-
tive stress, antioxidant capacity, hyperlipidemia, high blood
pressure, and atherosclerosis were also analyzed to describe
in more detail the molecular mechanisms of H. sabdariffa.
The keywords used included: H. sabdariffa, oxidative stress,
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Figure 1

Total phenolic and flavonoid components estimated with high performance liquid chromatography (HPLC) from dry flower

extract of Hibiscus sabdariffa. Total phenolic and flavonoid components were estimated as 58.8 + 1.34mg and 13.57 +0.65 mg/g of

dry flowers respectively.®?

1, hibiscus acid; 2, hibiscus acid ester 6-methyl; 3, gallic acid; 4, not identified; 5, 5 hydroxymethylfurfural; 6, protocatechuic acid;
7, 5-caffeoylquinic acid; 8, feruloyl derivative; 9, chlorogenic acid; 10, 4-caffeoylquinic acid; 11, caffeic acid; 12, galloyl ester; 13,
feruloylquinic derivative; 14, kaempferol-3-glucoside; 15, quercetin derivative; 16, tiliroside; Al, delphinidin-3-sambubioside; A2,

cyanidin-3-sambubioside.

polyphenols, high blood pressure, atherosclerosis, and lipid
profile.

A total of 104 articles were reviewed in preparing this
paper. The articles selected were divided into the follow-
ing categories: (1) generic articles on the pharmacological,
chemical, and ethnobotanical properties of H. sabdariffa;
(2) articles on the relationship between the consumption
of H. sabdariffa and oxidative stress, and its antioxidant,
antihypertensive, hypolipidemic, and antiatherosclerotic
potential.

Results and discussion

Studies analyzing the therapeutic effects of H. sabdariffa
used in this review are grouped into three tables. In each
table, the part of H. sabdariffa used and the procedure to
obtain the extract of H. sabdariffa are given, as well as
a summary of the most relevant results and conclusions.
Tables 1 and 2 show the results of studies conducted on
different cell lines and animal models respectively. Table 3
shows the results of studies conducted in humans.

The part of the plant used and the extraction method
are important because the different parts of H. sabdariffa,
their color, the harvesting procedure, and the method used
to extract its phytochemical components appear to have a
great influence on the volatile composition of the extract,
which has an influence on dosage.® It should be noted, for

instance, that a higher antioxidant capacity has been found
in flowers harvested 35 days after maturation as compared
to more immature flowers.®' The extraction of calyx com-
ponents with ethanol promotes the antioxidant capacity of
H. sabdariffa as compared to ethanol extraction from leaves
or aqueous extraction from both parts.®? Aqueous extrac-
tion is, however, of the greatest interest when testing the
effectiveness of the different parts of the plant because it
is the traditional preparation procedure and is therefore of
greater significance with regard to its implications for public
health. 7,71

Specifically, Table 1 shows studies conducted on differ-
ent cell lines. Various cell lines were selected to conduct
the experiments, ranging from rat hepatocytes,?*8 mouse
macrophage cell lines RAW264.7% and J774A.1,%¢ and
preadipocyte cell line 3T3-L1% to human leukemia cells HL-
60.% Most of these studies focused on the evaluation of the
antioxidant capacity of H. sabdariffa derived from either
the effect of its anthocyanin content,®>8-8 the action of
protocatechuic acid,?* or the biological action of other
H. sabdariffa molecules.®® Using cell lines of rat hepato-
cytes pretreated with the cytotoxic compound t-BHP, Tseng
et al.® showed the antioxidant effect (especially cyto-
toxic and genotoxic) of the different soluble fractions of
H. sabdariffa through free radical removal and the inhibi-
tion of unscheduled DNA synthesis. The antioxidant effect
of H. sabdariffa was mainly attributed to anthocyanins. The



Table 1  Cell culture studies showing the different effects of Hibiscus sabdariffa.
Authors Year Study design Part used Extraction Type of action Animal or Dose and Main results
method analyzed cell line treatment time
used
Chang 2006 Cell culture Dry flowers Methanol Antioxidant Mouse 1, 1.2, or Anthocyanins may be used as
et al.® extraction Antiapoptotic macrophage 2mg/mL chemopreventive agents
capacity cell line Doses may be reached in a typical diet
RAW264.7 with no supplementation
In vitro, anthocyanins in flower extracts
may prevent LDL oxidation and macrophage
death. Recent evidence suggests the role
of LDL oxidation in the pathogenesis of
atherosclerosis, but the in vivo effect
of the diet should be assessed
Kao 2009 Cell culture Dry flowers Methanol Antiatherosclerotic Mouse 0.05-2mg/mL | LDL oxidation mediated by the formation
et al. Parameters extraction Inhibition of LDL macrophage of anthocyanin- of foam cells (a variety of macrophages)
tested oxidation cell line rich HS and expression of the CD36 gene and its
in vitro J774A.1 extract PPAR-gamma transcription factor
| protein PPAR-gamma levels in nucleus
HS decreases expression of the predominant
receptor gene for oxidized LDL, CD36,
in both mRNA and at protein level
HS inhibits oxidized LDL absorption
by macrophages
Kim 2007 Cell culture Dry flowers Aqueous Inhibition Preadipocytes 0 HS extract showed inhibition of lipid
et al.?” extraction of adipocyte 3T3-L1 250 accumulation in cytoplasm, particularly at
differentiation 1000 doses of 2 mg/mL
2000 HS inhibited change in adipogenic
5000 pg/mL morphlogy through reduction of
for 5 days intracellular lipid droplets during

adipogeneis

HS may block the MAPK pathway and inhibit
transcription factors through modulation

of the MAPK-mediated signaling pathway
during adipocyte differentiation

The mechanisms by which the HS extract
regulates adipogenesis include inhibition

of expression of adipogenic transcription
factors C/EBPa and PPAR-gamma through
the PI3-K and MPAK pathways
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Table 1 (Continued)

Authors Year Study design Part used Extraction Type of action Animal or Dose and Main results
method analyzed cell line treatment time
used
Tseng 2000 Cell culture Dry flowers Not Antitumoral Human 0.2-2 mM of PCA PCA has a dose-dependent
et al.®® specified and antioxidant leukemia 24-48h inhibitory effect of HL-60 growth
Induction of cells (HL-60) At doses above 0.2 mM, PCA has a
apoptosis by PCA cytotoxic effect associated with
through reduction the induction of apoptosis in
of phosphorylation human leukemia cells HL-60
of retinoblastoma After 6 h of treatment, the RB
and expression hyperphosphorylation level
of Bcl-2 decreases, while the
(protooncogene) hypophosphorylation level
increases. PCA prevents HL-60
cells from entering phase S, where
RB is hyperphosphorylated
transiently
After 1.5h of treatment, Bcl-2
protooncogene expression | is
seen associated with apoptosis
PCA exhibits an antiproliferative
effect of HL-60 cells through
apoptosis, associated with RB
phosphorylation and degradation
and suppression of protein Bcl-2
Tseng 1996 Cell culture Dry flowers Ethanol Antioxidant Rat 0.05mg/mL Protection against cytotoxicity
et al.? extraction hepatocytes of PCA and genotoxicity of hepatocytes
0.10mg/mL treated with t-BHP
of PCA HS has free radical uptake
30 min treatment function
with t-BHP
(1.5mM)

pJf1uppqps sndsiqiH o jerluajod d1inadesay |
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Table 1 (Continued)

Authors Year Study design Part used Extraction Type of action Animal or Dose and Main results
method analyzed cell line treatment time
used
Tseng 1997 Cell culture Dry flowers Ethanol Antioxidant Rat 1.5mM of t-BHP to The HS fraction soluble in
et al.® extraction hepatocytes induce cell chloroform, rich in steroid and

damage. Doses of flavonoid glycosides, shows a
0.1mg/mL, great inhibition of XO activity
0.2 mg/mL, The HS fraction soluble in ethyl
0.5mg/mL, acetate, rich in phenolic

1 mg/mL of HS-C,
HS-SE, and HS-R

components, more effectively
scavenges DPPH radicals

All fractions show inhibition of
unscheduled DNA synthesis at a
concentration of 0.20 mg/mL

J (substantial) in LDH leak and
MDA formation induced by t-BHP
by the HS-C and HS-E fractions
at 0.10 and 0.20 mg/mL

HS-R (0.2 mg/mL) only appears
to inhibit genotoxicty induced
by t-BHP, but does not inhibit
peroxidation or hepatoxicity

CD36: protein encoding for the CD36 gene; DPPH: radical 1,1-diphenyl-2-picrylhydrazyl; HS: Hibiscus sabdariffa; HS-C: HS fraction soluble in chloroform; HS-E: HS fraction soluble in ethyl
acetate; HS-R: residual HS fraction; LDH: lactate dehydrogenase; LDL: low density lipoprotein; MAPK: mitogen-activated protein kinase; MDA: malondialdehyde; PCA: protocatechuic acid;

RB: retinoblastoma; t-BHP: tert-butyl hydroperoxide; XO: xanthine oxidase activity.
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Table 2 Studies in animal models showing the different effects of administration of Hibiscus sabdariffa.

Authors Year Study design Part used Extraction Type of action Animal or cell line used Dose and treatment time  Main results
method analyzed
Alarcon-Aguilar 2007 Case-control Calyces Aqueous Antiobesity Control group and group Subgroup |: | significant in weight of obese mice
etal.” extraction injected MSG 120 mg/kg/day of HS; 60 Aspartate transferase showed no changes
n=16 male obese mice days J blood glucose in the obese group treated with HS. Not
Subgroup I, n=8 Dose was divided in 2 in healthy mice
Subgroup Il, n=8 (60 mg/kg). The first half Healthy animals showed no significant changes in CHOL
Eight healthy mice was dissolved in saline and TGC either
Subgroup Ill, n=4 and given with a cannula.  The antiobesity effect reported in the Mexican population
Subgroup IV, n=4 The second half was was confirmed
dissolved in water and Concluded that calyces contain agents which may possibly
administered ad libitum be used for the prevention and treatment of obesity
Subgroup II: and hyperglycemia
4mL/kg (ISS); 60 days The authors concluded that the mechanisms were not clear
Subgroup Ill: This suggests that the specific target of HS in the
120 mg/kg/day of HS; 60 differentiation process of preadipocytes 3T3-L1 is
days PPAR-gamma and C/EBP-a
Dose was divided in 2
(same procedure as
for subgroup 1)
Subgroup IV:
4mL/kg (ISS);
60 days
Alarcon-Alonso 2012 Case-control Calyces Aqueous Diuretic effect Male rats Evaluation of diuresis The diuretic and natriuretic effect shows dose-dependent
etal.'® extraction To assess the and electrolyte excretion  behavior

filtration index

in isolated
kidney when
using
HS-extract,
furosemide,
and amiloride

in urine:

Seven groups, n=6.
7.5mL/100g of saline
were previously given
Negative control

group = 1.5mL of distilled
water

Positive control

group =13 mg/kg

of furosemide

HS | group =500 mg/kg
HS 1l group = 1000 mg/kg
HS 1l group = 1500 mg/kg
HS IV group =2000 mg/kg
HS V group =2500 mg/kg
Total urine excreted in
5h was collected. For
the tests, the total
volume/hour was divided
Na, K, and Cl contents
were measured

In addition, kidney was
infused furosamide

and amiloride,

with or without HS

Pharmacological constants of the natriuretic effect were
ED50 =86 mg/kg and Emax =0.9mEQ/100g/5h

Urinary excretion with furosemide was 4.8 mL/h. Values
with the 1500, 2000, and 2500 doses were 3.0, 4.3,

and 4.4mL/h of urine respectively

Evidence of dose dependence

Na excretion increased 1 as 1 HS doses increased. This
data confirms the evident natriuretic effect

K excretion did not differ with the different doses as
compared to control doses

The 1500, 2000, and 2500 1 doses increased Cl excretion
levels

As regards the in situ model using kidneys of study animals,
renal filtration increased by 48% with HS extract and an
additive effect occurred when infused with furosamide
Kidney infusion with amiloride or amiloride with HS showed
no different results between them, but differences were
seen to the control group, where a 3.9-1fold greater
filtration ratio was seen

With furosemide alone and 1HS there were 2.4-fold

and 3.4-fold increases as compared to basline values
respectively

According to the authors, the dose to be taken is 300 mg
of extract

The HS extract show an interesting type of diuretic
activity, maintain K concentration in all cases, which
corresponds to a healthy Na/K relationship

The compound present in HS, as quercetin, had an effect
on vascular endothelium, causing nitric oxide release,
increasing renal vasorelaxation through increased renal
filtration. The diuretic effect may be mediated by nitric
oxide release

pJf1uppqps sndsiqiH o jerluajod d1inadesay |
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Table 2 (Continued)

Authors Year Study design Part used Extraction Type of action Animal or cell line used Dose and treatment time Main results
method analyzed
Ali et al.® 2003 Case-control Calyces/flowers Aqueous extract Antioxidant Thirty-six rats, n=6 Aqueous extract of HS After the fourth week of administration of aqueous
flowers for 2, 3, or 4 extract, significant improvement was seen in some liver
consecutive weeks function tests, but histology of acetaminophen-treated rats
Oral anthocyanins from was not altered
HS calyces at doses of After administration of HS anthocyanins: at doses of
50, 100, and 200 mg/kg 200 mg/kg, histology and biiochemical indices of liver
for 5 consecutive days damage were restored to normal. Capacity to prevent
700 mg/kg of acetaminophen-induced hepatoxicity was therefoe shown
acetaminophen were Lower doses were ineffective
finally administered to Safety and efficacy studies are still needed to recommend
induce hepatotoxicity the use of HS as natural treatment against hepatoxicity
caused by acetominophen, and also probably by other
hepatotoxic substances
Carvajal-Zarrabal 2005 Case-control Calyces Alcohol Antiobesity and Male rats. Five groups of rats: Weight tincrease was significantly lower with the SD10
etal.™ extraction lipid lowering Hypercholesterolemia was Group |, baseline diet and SD15 doses. SD15 was more effective
induced through diet Group Il. experimental TGC and LDL | increased in all groups
diet with 5g HS/100¢g Total lipid levels were lower for SD10 and SD15
of diet Cholesterol levels were lower as compared to the control
Group lll, experimental group, but statistical significance was only seen for SD5
diet with 10g HS/100g No dose showed a significant result for HDL levels.
of diet The hypothesis is that racemization of hibiscus acid,
Group IV. experimental mediated by enzymes in bowel flora, could explain | the
diet with 15g HS/100g significant decrease in triacylglycerol in all experimental
of diet groups. This is important bearing in mind that the VLDL, a
Four weeks LDL precursor, mainly consists of triacylglycerols. It is
therefore| suggested that decreased LDL levels are due
to the inhibition of triacylglycerol synthesis
Under the study conditions, 5% HS extract provided the
best result in terms of lipid reduction in serum
Chen et al.”” 2003 Case-control Not specified Aqueous Lipid lowering n =30 albino rabbits induced They were divided into J Decreased TGC, CHOL, and LDL levels in the group fed
extraction and atherosclerosis 5 groups, n=5 HCD HS
antiatheroscle- Control TGC returned to near normal values with both HS doses
rotic HCD The effect on CHOL and LDL was similar for both doses,
1% HS suggesting that 0.5% is the dose achieving the greatest
HCD +0.5% HS pharmacolocial effect
HCD + 1% HS | significant decrease in severe aortic atherosclerosis
Ten weeks Histologically |, HS decreased foam cell formation and
inhibited smooth muscle cell migration and blood vessel
calcification in rabbits
HS has virtually the same lipid-lowering potential as
probucol (a lipid-lowering agent)
The results suggest that HS inhibits LDL oxidation in arterial
wall and therefore exerts an antiatherosclerotic effect
Liu et al.” 2002 Case-control Not specified Not specified Antioxidant Five groups of rats, n=6 Doses, 50 and 100 mg/kg t-|BHP decreased levels of GSH peroxidase, a stress marker

and anti-
inflammatory

of PCA. Five days. t-BHP
(0.1 mmol/kg) injected
on day 5

PCA inhibits the phenomenon

The inhibitory effect may partially be related to blockade
of the transduction signal of induction of oxidative stress
The authors concluded that additional studies are needed
on the mechanism of action of PCA on GSH
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Table 2 (Continued)

Authors Year Study design Part used Extraction Type of action Animal or cell line used Dose and treatment time  Main results
method analyzed
Farombi and Ige 2007 Case-control Flowers Alcohol Lipid lowering Thirty male albino mice 100 mg/kg and 200mg/kg At doses of 200 mg/kg, potent lipid-lowering activity and
extraction and antioxidant Alloxan-induced diabetes of ethanol extract of HS antioxidant properties are seen in the alloxan-induced
calyces versus lovastatin diabetic model
(10 mg/kg) At doses of 200mg/g, | decrease in LDL and CHOL
Four weeks Potential therapy to decrease and prevent development of
atherosclerosis and diabetes-related cardiovascular disease
Antioxidant and lipid-lowering activities attributed
to polyphenols and dihydrobenzoic acids
Hirunpanich et al.”” 2006 Case-control Calyces Aqueous Antioxidant and Forty-two male mice. Intragastric doses of 250, No changes in serum HDL levels
extraction hypocholes- Hypercholesterolemia was 500, and 1000 mg/kg of | Decreased serum cholesterol, TGC, and LDL levels after
terolemic induced in the case group HS in distilled water. Six 4-6 weeks. Decrease with the| 250 dose was not relevant
weeks. Cholesterol-rich Prior studies show that doses higher than 1000 mg/kg
diet was continued (2000) are not more effective, which suggests saturation of
the lipid-lowering effect. In fact, diarrhea and weight loss
occur
Its pharmacological saturation dose ranges from 250
to 1000 mg/kg
In vitro, 0.1 mg/mL is the lowest value with protective
effect against LDL oxidation
Mechanisms of action not elucidated yet (future studies
required)
Lee et al.”? 2009 Case-control Flowers Alcohol Attenuation of Male rats induced diabetic Control: injection HS polyphenols significantly decreased the kidney mass
extraction nephropathy in nephropathy with STZ of 0.05M of citrate increase induced by STZ
type 1 diabetes STZ group and standard Hydropic change (impaired osmotic diuresis caused by
diet hyperglycemia) in renal proximal tubular change improved
Diabetic rats with | Decreased serum triglycerides, total CHOL, and LDL
100 mg/kg/day HP 4 Significant increase in catalase and GSH activity
Diabetic rats with and decreased | lipid peroxidation
200 mg/kg/day HP Possibly improves cardiovascular damage in diabetic
Eight weeks neprhopathy
It is suggested that HP reverses diabetic nephropathy
induced by high glucose in early stages
Glutathione only increased with the dose of
200 mg/kg/day+. Catalase increased with 1 both doses
Liu et al.”® 2010 Case-control Flowers Aqueous Antioxidant Six groups of mice. n=10 Doses of 200, 400, Protects liver cells from acute damage caused by APP
extraction Each group with a different or 600 mg/kg of HS. Its mechanism of | action decreases oxidative stress

protocolRT

Two weeks, once daily
Then, 1000 mg/kg

of: APP (drug inducing
oxidative stress, causes
acute liver damage)

and cell death

Anthocyanins and protocatechouc acid may be of potential
value for improving and preventing liver damage induced
by chemical products
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Table 2 (Continued)

Authors Year Study design Part used Extraction Type of action Animal or cell line used Dose and treatment time  Main results
method analyzed
Ochani et al.® 2009 Case-control Calyces and Ethanol/water Antioxidant and Mouse liver to study Rat group: 1 Increased inhibitory activity of lipid peroxidation of
leaves antihyperlipi- antioxidant activity Group I: control ethanol extract of calyces, followed by ethanol extract
demic Albino rats to study Group II: hyperlipidemic of leaves and finally, aqueous extract of leaves
antihyperlipidemic capacity diet J Decreased cholesterol, LDL, VLDL, TGC levels and
Five group, n=6 Group lll: lovastatin, increased 1 serum HDL in rats treated with 500 mg/kg/day
10mg/kg/day of alcohol extract of HS as compared to hyperlipidemia
Group IV: 500 mg/kg/day induced control rats
of ethanol extract of HS The group treated with HS alone also showed weight
calyces decrease
Group V: 500 mg/kg/day
of ethanol extract
of leaves Thirty days
Odigie et al.”® 2003 Case-control Petals Aqueous Antihypertensive  2K-1C hypertensive rats After 6 weeks, rats In hypertensive rats (BP > 140 mmHg) with HS there | was a
extraction and capacity to (renovascular hypertension) induced hypertension decrease to 139.6 + 1.6 mmHg as compared to the
reverse cardiac Renovascular hypertension received untreated hypertensive group, 174 +2.4 mmHg
hypertrophy was induced clamping the 250 mg/kg/day of HS, No significant differences were seen from the control
left renal artery with a silver n=5 group, 139.6 + 1.6 mmHg versus 32 + 3.4 mmHg
clip for 6 weeks A second hypertensive Heart rate | decreased in animals treated with HS as
group with no treatment, = compared to the other 2 groups
n=5 Heart weight was lower in the group treated with HS,
Control group, n=5 in which it was similar to the control group; cardiac
Eight weeks hypertrophy was therefore attenuated in this group
Serum creatinine and plasma electrolytes, Cl, Mg, Na, K,
showed no differences from the control
The study suggests that HS exhibits an antihypertensive and
cardiac protection effect in vivo and supports the popular
belief that HS may be useful as an antihypertensive agent
The antihypertensive mechanism is speculative, and is
postulated to result from the effect of anthocyanins
Peng et al.® 2011 Case-control Calyces Alcohol Hypoglycemic Rats con type 2 diabetes 100 mg/day | Decreased serum triglycerides and CHOL, and LDL/HDL
extraction and 200 mg/day risk ratio.

hypoinsulinemic
Antioxidant

Seven weeks

J Decreased hyperglycemia and hyperinsulinemia, mainly
at doses of 200 mg/kg

The authors concluded that HS shows its properties as
anti-insulin-resistant and its hypoglycemic, lipid-lowering,
and antioxidant effect, inhibiting expression of CTFG

and RAG, which may be 2 biomarkers of type 2 diabetes
associated with vascular disease

HS has potential as an adjuvant in diabetic treatment
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Table 2 (Continued)

Authors Year Study design Part used Extraction Type of action Animal or cell line used Dose and treatment time  Main results
method analyzed
Ajiboye et al.” 2011 Case-control Calyces Alcohol/aqueous  Antioxidant and Thirty male albino mice Control group 4 Increased scavenging effect as compared to DPPH, 92%
extraction drug weighing 175+6.6g Second group: at a concentration of 2 mg/mL
detoxification interperitoneal carbon More effective than the syntheticc oxidant used in the
tetrachloride 0.5 mL/kg study
on the last day of 69% and 90% increase in the scavenging effect on
treatment superoxide and peroxide ions respectively at a
Third group: 200 mg/kg concentration of 1 mg/mL
of HS anthocyanins |} Significant decrease in oxidative potential of k3Fe(CN)s
Fourth, fifth, Potential use in cancer prevention
and sixth groups: Inducer of drug detoxification mechanisms
200 mg/kg
of butylated
hydroxyanisole,
a-tocoferol, and HS
anthocyanins. This was
changed by carbon
tetrachloride 0.5 mL/kg
on the last day
of treatment
Fourteen days
Wang et al.”* 2011 Case-control Flowers Aqueous Diabetic Twenty-five male rats Control: injection Hydropic change (impaired osmotic diuresis caused by
extraction nephropathy induced diabetic of 0.05M of citrate hyperglycemia) in renal proximal tubular change improved
improvement nephropathy with STZ STZ group and standard 4 Significant increase in catalase and GSH activity
through diet and | decreased lipid peroxidation
improved Diabetic rats with J Decreased serum TGC, CHOL, and LDL levels
oxidative status 100 mg/kg/day HP HDL only increased with the dose of 400 mg/tkg/day,
and regulation Diabetic rats with which means that HS may have a promising effect
of 400 mg/kg/day HP in slowing metabolic syndrome in diabetes
Akt/Bad/14-3-3 Eight weeks At both doses, expression of Akt/Bad/14-3-3v recovered
signalingy after the decrease | seen as compared to normal rats upon
STZ injection
It appears reasonable to assume that HS may induce
recovery of Akt levels and the resultant signaling cascade
through oxidative stress improvement in diabetic rats
HS has been shown to have a potential to attenuate the
effects of diabetic neprhopathy by antioxidant
and antiapoptotic mechanisms.
The relationship of HS with the Akt parhway in diabetes
and the mechanism of action have not been elucidated yet
Olatunji et al.®® 2005 Case-control Petals Aqueous Cholesterol- Thirty albino rats 1mg/kg/day or |} Significant decrease in plasma total cholesterol
extraction lowering n=6 1.5mg/kg/day of the red  with 1.5mg/kg of both varieties
Cardioprotective or green variety of "HS J LDL decrease with both doses of both varieties
effect Twenty-eight days No significant changes in HDL and TGC levels

APP: acetaminophen; COL: high-fat diet; CTGF: connective tissue growth factor; DPPH: adiphenyl-B-picrylhydrazyl; GSH: glutathione; HCD: high cholesterol diet; HDL: high density
lipoprotein; HS: Hibiscus sabdariffa; ISS: saline solution; LDL: low density lipoprotein: MSG: monosodium glutamate; PCA: protocatechuic acid; BP: blood pressure; RAGE: receptor for
advanced glycation end-products; SD: supplemental diet; STZ: streptozotocin injection; t-BHP: tert-butyl hydroperoxide; TGC: triglycerides; VLDL: very low density lipoprotein.
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Table 3 Studies in humans showing the different effects of intake of Hibiscus sabdariffa.
Authors Year Study design Part used Extraction Type of action Animal or cell line used Dose and treatment time Main results
method analyzed
Frank et al.”® 2012 Case-control Indeterminate  Aqueous Antioxidant Eight healthy humans Experimental drink: 10g Significant differences in
extraction of HS extract in 200 mL antioxidant potential in
of water. Taken once plasma and urine
Reference drink: 200 mL Significant differences
of water. Taken once in malondialdehyde, an
A blood sample was taken oxidative stress biomarker
from each group at High biotransformation of
different time intervals HS polyphenols ingested,
(every half an hour for 3 h, most likely due to colonic
and hourly thereafter microbiota
until hour 10)
The process was repeated
2 weeks later
Gurrola-Diaz 2010 Case-control Calyces 30% ethanol Preventive n =222 volunteers 100 mg HSPE daily in Subjects with MeSy
et al.®* extraction treatment of of both sexes. Age, capsules for one month treated with HSPE, |
lipid profile 30-71 years Biochemical evaluation decreased glucose and
T1: diet was performed on day 0 total ¢ CHOL, increased
T2: HSPE and 31 HDL, and improved
TT3 HSPE + diet TGC/HDL-C ratio, an
in subjects with insulin resistance marker
and without MeSy Group T3 subjects with
MeSy and group T2
subjects with no MeSy
showed TGC decrease
3HSPE may be used by
patients with metabolic
syndrome
Herrera- 2004 HS and Dry calyx Aqueous Antihypertensive  Study in 75 subjects 9.6 mg of anthocyanins The antihypertensive
Arellano captopril extract extraction with mild and (10g HS) as a daily effectiveness ratio was
et al.%¢ moderate hypertension infusion before breakfast 0.7895 for HS and 0.8438

to test the
antihypertensive effect
and tolerability of HS
versus captopril

25 mg of captotril/2
sugar-coated tablets daily
Four weeks

for captopril

100% tolerability for both
treatments

HS significantly increased
urinary sodium excretion.
No significant changes in
other urinary electrolytes
Short-/long-term
administration of HS
extract is safe
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Table 3 (Continued)

Authors Year Study design Part used Extraction Type of action Animal or cell line used Dose and treatment time Main results
method analyzed
Herrera- 2007 HS and Dry calyx Aqueous Antihypertensive ~ Randomized, Experimental group, Efficacy and tolerability of
Arellano lisinopril extract extraction Tolerability, double-blind trial n=100, 250 mg total HS were lower as
et al.?” efficacy, and 193 patients with anthocyanins per dose compared to lisinopril
safety analysis hypertension 1 or i Control group, 10 mg HS has an antihypertensive
of lisinopril effect with a high degree
Total duration, four weeks of safety and tolerability,
Tolerability (lack of side and also inhibits the
effects), efficacy (BP action of
reduction > 10 mmHg), angiotensin-converting
and safety (no enzyme in plasma
pathological changes in
biochemical tests of renal
and hepatic parameters)
were analyzed
Mozaffari- 2009 HS-BT Indeterminate  Infusion Antihypertensive  Sixty diabetic patients Infusion of HS or BT. 2g HS has a positive effect in
Khosravi (commercial with mild hypertension twice daily for one month people with type 2
et al.”? bags) BP was measured on days diabetes and mild
0, 15, and 30 hypertension
Kuriyan 2010 Case-control Leaves Water/alcohol Lipid-lowering n =57 subjects with The experimental group No significant differences
etal.”? Double- extraction: effect LDL levels ranging from received 1g of extract in body weight, LDL, TGC
blind, 50% water- 130-190 mg/dL with no (two 500 mg capsules) for The effects seen result
placebo- 50% ethyl history of coronary 90 days from exercise and diet
controlled alcohol artery disease The placebo group compliance. The dose of
Thirty-one males, received a similar amount 1g of leaf extract did not
26 females aged of maltodextrine appear to have a reducing
35-60 years Physical activity and effect on blood lipids
standard diet were also
prescribed
McKay 2010 Case-control Dry calyx Aqueous Antihypertensive  Sixty-five HS infusion (one bag of Participants with higher
et al.®® extract extraction prehypertensive and 1.25g of HS), 240mL/3 SBP showed an excellent

mildly hypertensive
subjects

times daily for 6 weeks
Blood pressure was
monitored at weekly
intervals throughout the
study

response to HS treatment
HS in diet is recommended
to prehypertensive and
midly hypertensive
subjects
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Table 3 (Continued)

Authors

Main results

Animal or cell line used Dose and treatment time

Type of action
analyzed

Extraction
method
Aqueous

Study design Part used

Year

There were no significant
differences between pre-

Random administration of

84 hypertensive
patients treated in the

prior 3 months

n=

Short-term

Dry calyces

HS-BT

2011

Mohagheghi

BT or HS from commercial
bags (500 mg of HS or BT)
Fifteen days twice daily

serum lipid

extraction

etal.”!

and post-treatment in the

2 groups

reduction in

hypertensive
patients

HS is a safe medicinal

plant

(20 min after preparation)
Blood glucose levels and

HS consumption caused no

lipid profile were tested

on days 0 and 30

harmful changes in serum
cholesterol, TGC, and

creatinine or in Na and K

levels within 15 days of
discontinuation of

medication

CHOL: cholesterol; HDL: high density lipoprotein; HS: Hibiscus sabdariffa; HSPE: powder extract; LDL: low density lipoprotein; MeSy: metabolic syndrome; BP: blood pressure; DBP:

diastolic blood pressure; SBP: systolic blood pressure; TGC: triglycerides; BT: black tea; T1, T2, T3: treatment.

antiatherosclerotic capacity of anthocyanins in H. sabdar-
iffa through the inhibition of LDL oxidation was analyzed by
Kao et al.® using mouse macrophages. Their objective was
to assess anthocyanin action in foam cell formation and in
the expression of the predominant receptor gene for oxi-
dized LDL, CD36, and its transcription factor PPAR-gamma
(peroxisome proliferator-activated receptor gamma). The
authors showed that H. sabdariffa inhibits the absorption
of oxidized LDL by macrophages by decreasing the expres-
sion of the CD36 receptor gene. Chang et al.® similarly
reported the in vitro role of anthocyanins in H. sabdariffa
in the inhibition of LDL oxidation and, thus, in the preven-
tion of atherosclerosis. Kim et al.®” analyzed the capacity
of H. sabdariffa extract for the inhibition of adipocyte dif-
ferentiation and its potential benefit in obesity prevention.
They suggested that H. sabdariffa may inhibit adipogen-
esis through the inhibition of three different pathways:
(1) the inhibition of adipogenic transcription factors C/EBP«
(enhancer binding aprotein) and PPAR-gamma (peroxisome
proliferator-activated receptor gamma), (2) the inhibition
of PI3K (phosphoinositide 3-kinase) pathways, and (3) the
inhibition of metabolic pathways associated with MAPK
(map kinase). Treatment with H. sabdariffa extract during
the adipogenic differentiation process showed a significant
reduction in protein and mRNA expression of factors C/EBP«
and PPAR-gamma. The authors also reported a decrease in
the mRNA of leptin, a hormone regulating intake and energy
expenditure and which is partially activated by C/EBPa at
the transcriptional level. It should also be noted that the
H. sabdariffa extract inhibited PI3K phosphorylation and
expression during adipogenesis. Because of these results,
the authors stated that H. sabdariffais able to block the PI3K
and MAPK signaling pathways and inhibit transcriptional fac-
tors during the early differentiation phases of adipocytes.
Based on all of the foregoing, the authors postulated that
H. sabdariffa extracts are beneficial for obesity prevention
and may lead to body fat loss in vivo. To sum up, Table 1
clearly states the antioxidant effect of H. sabdariffa, mainly
attributed to anthocyanins, which leads one to hypothe-
size about its capacity to take up OFRs and, among other
properties, the inhibition of unscheduled DNA synthesis and
the epigenetic changes which could be derived from them.
These results open the way to continuing research in animal
models and humans to validate the postulated hypotheses.

In the animal models in Table 2, healthy animals®®8°-*"
or animals previously manipulated to induce dia-
betes or atherosclerosis,®°>%  hypercholesterolemia
or hyperlipidemia,°* obesity,’*°> or high blood pressure’’
to test the effects of H. sabdariffa consumption were used.
Ajiboye et al.’® reported the potential of H. sabdariffa
to take up the radicals di-phenyl-2,4,6-trinitrophenyl
iminoazanium and 2,2-diphenyl-1-picrylhydrazyl at a dose
of 2mg/mL of anthocyanin extract from H. sabdariffa,
and to take up superoxide ion and hydrogen peroxide at a
concentration of 1 mg/mL. The antioxidant potential of H.
sabdariffa was analyzed in blood and liver of albino rats.
Liu et al.®® showed that doses of 200, 400, and 600 mg/kg
of aqueous extract of H. sabdariffa flowers decreased
lipid peroxidation and increased catalase activity and GSH
levels in plasma and liver tissue from mice. Ali et al.®
reported that doses of 200mg/kg of aqueous extract of
calyces restored to normal the biochemical indices of



Table 4 Studies on HS toxicity and safety.

Authors Year Study design  Part used Extraction Type of action ~ Animal or cell Dose and treatment time Main results
method analyzed line used
Akindahunsi 2003 Case-control Calyces Methanol-water Toxicity Six groups, Group I: 0, physiological ~ AST and 1 ALT significantly increased in
et al.'”? (4:1) n=4, of Wistar  saline alone all groups as compared to control group
albino rats G Il: a dose of 250mg/g  Histopathological studies showed no
G lll: 3 doses pathological damage in liver and heart
G IV: 5 doses in any groups
G V: 10 doses Long-term administration of dose 15
G VI: 15 doses may cause liver damage
Treatment duration was It was concluded that although mean
not specified daily consumption of 150-180 mg/kg
appears safe, extract should be taken
with caution because higher doses may
induce liver damage
Fakeye'% 2008 Case-control Flowers Water-ethanol  Study of the Male albino Three groups, n=4, No toxicity was found with doses used,
(50:50) immunomodu-  mice administered: which showed immunostimulating
latory 50mg/kg, 100mg/kg of  activities
properties fraction soluble in ethyl  Fractions have an impressive

and subacute
toxicity profile
of 2 fractions
of
alcohol-water
extract of HS
calyces

acetate

100 mg/kg of the
residual part
Group 4: control
Seven days

immunostimulating activity

The residual water-soluble fraction
caused a marked weight | decrease as
compared to the control group

Both fractions caused a marked basophil
| decrease

The residual aqueous fraction caused |
neutrophil decrease

Both fractions were found to be
susceptible to becoming drug entities
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Table 4 (Continued)

Authors Year Study design  Part used Extraction Type of action ~ Animal or cell Dose and treatment time Main results
method analyzed line used
Fakeye 2009 Case-control Flowers Water-ethanol  Study of Thirty-five Administration Death of animals was preceded by severe
et al.'% (50:50) hematological, albino rats. - 50:50 water/ethanol weight loss, associated with diarrhea
biochemical, Divided into - 100% ethanol in animals with doses of 2000 mg/kg

and histopatho- 7 groups, n=5
logical toxicity

from oral

intake of HS

300mg/kg and

2000 mg/kg/day of both
extracts were
administered. Ninety
days

A seventh, control
group. 2mL

of water/day

AST activity improved with the
administration of aqueous extract and
50% of ethanol, with a significant 1 AST
increase with higher doses

ALT and creatinine levels were
significantly affected by both extract
types at different doses. A significant
increase in creatinine levels was seen 1
with the aqueous extract at higher doses
Cholesterol levels were not significantly
affected by extracts

No significant histopathological changes
were seen

| Decreased erythrocyte count. No
leukocyte decrease

Long-term use of high doses causes 1
increased liver enzyme levels, and their
effects may be confused with chronic
hepatitis, with no clear damage seen

in hepatocytes

AST: aspartate aminotransferase; ALT: alanine aminotransferase; HS: Hibiscus sabdariffa.

06¢

yoeW "N ‘ejopieno s



Therapeutic potential of Hibiscus sabdariffa

291

liver damage caused by acetaminophen in mice, showing
the capacity of H. sabdariffa to prevent liver damage.
Olatunji et al.®® showed that chronic intake for 28 days of
1-1.5mg/kg/day of aqueous extract of H. sabdariffa petals
significantly decreased plasma LDL levels in experimental
rats. Only the 1.5 mg/kg/day doses of aqueous extract of H.
sabdariffa petals showed a significant decrease in plasma
total cholesterol levels, with no significant changes in HDL
or total triglyceride levels.®® No relevant changes were seen
either in serum HDL levels after the use of H. sabdariffa
in experiments conducted in models of hypercholester-
olemia, hyperlipidemia, or induced obesity,%>¢%%° but
significant improvements occurred in total cholesterol, LDL
and/or total triglyceride levels. In parallel, Hirunpanich
et al.”” also showed its effectiveness at doses higher than
250mg/kg/day after 6 weeks of intake of aqueous extract
of calyces. These same authors noted that doses higher than
1000 mg/kg were not associated with greater effectiveness,
which suggested saturation of the lipid-lowering effect.
The authors showed the pharmacological dose of aqueous
extract of calyces to range from 250-1000 mg/kg/day. By
contrast, Ochani and D’Mello®? and Wang et al.”® showed
that doses of 500 mg/kg/day of alcoholic extract of leaves
and calyces and 400mg/kg/day of aqueous extract of
flowers, respectively, not only decreased total choles-
terol, LDL and total triglyceride levels in serum, but also
increased HDL levels. In rat models with induced diabetes,
alcoholic extracts of H. sabdariffa flowers or calyces
caused a reduction of serum levels of total cholesterol,
LDL and/or total triglycerides.®®° So far, there have been
no articles relating the use of H. sabdariffa to epigenetic
changes. Further studies are therefore needed to under-
stand the molecular mechanisms associated with the use
of H. sabdariffa and disease pathogenesis, particularly
in humans. Continuing with the study of the effects of
H. sabdariffa on the regulation of energy and cell
metabolism, Chen et al.”” worked with an atherogenic rabbit
model to assess the antiatherosclerotic and lipid-lowering
effect of H. sabdariffa extracts. Histologically, they showed
that exposure for 10 weeks to doses of a 0.5-1%/diet of
H. sabdariffa aqueous extract resulted in decreased foam
cell formation and the inhibition of blood vessel calcifica-
tion, as well as serum total cholesterol, LDL, and triglyceride
levels. The authors concluded that the antiatherosclerotic
activity of H. sabdariffa is related to the prevention of LDL
oxidation in the arterial wall and that its consumption may
be beneficial for decreasing disease incidence. Wang et al.”?
emphasized antioxidative and antiapoptotic mechanisms as
a potential explanation for decreases in total cholesterol,
LDL, and total triglyceride levels. Lee et al.”” reported
increased catalase and glutathione activities at doses of
200 mg/kg and decreased lipid peroxidation as mechanisms
for regulating plasma lipid levels. The results of animal
studies show the antihypertensive and antioxidant effects
of H. sabdariffa. However, the results on the effect of
H. sabdariffa intake on cholesterol metabolism, and thus
on the parameters of the associated diseases, are more
variable. In this regard, the heterogeneity of the results in
terms of HDL levels after the consumption of H. sabdariffa
should be noted, because although HDL levels significantly
increased with high doses of H. sabdariffa extract in a few
studies, they did not usually change. A single conclusion

is difficult to reach because of the high diversity in the
methods used, the number of subjects used in each group,
and the doses used in the different experimental protocols.

Table 3 shows the results of studies in humans. Observa-
tional studies with® and without placebo,’® epidemiologi-
cal, interventional, randomized case-control studies with”?
and without placebo,®”72 and randomized studies are
shown. 471

The different studies assessed the antioxidant, lipid-
lowering, and antihypertensive effects of H. sabdariffa in
healthy subjects,’® patients with metabolic syndrome,®
diabetic patients with mild hypertension,’”? prehyperten-
sive and mildly hypertensive subjects,%>%72 hyperten-
sive patients previously given standard antihypertensive
medication,®®® and subjects with hyperlipidemia.”®> Frank
et al.,”® in a study on the antioxidant capacity of H. sabdar-
iffa, administered 10g of H. sabdariffa as an infusion to an
experimental group of eight healthy subjects. After intake,
blood and urine were collected from the participants for
24 h. The authors showed a significant decrease in malon-
dialdehyde, an oxidative stress biomarker, and a marked
increase in the antioxidant potential of human plasma and
urine. They also found a significant increase in urinary excre-
tion of hippuric acid, which showed a high biotransformation
of the H. Sabdariffa polyphenols ingested and pointed to the
role of colon microbiota in this transformation. Gurrola-Diaz
et al.®* focused their study on the preventive and improv-
ing effects of H. sabdariffa on the lipid profile in subjects
with or without metabolic syndrome. The most significant
data from this study showed that subjects with evidence
of metabolic syndrome and who had received experimen-
tal treatment with dry extracts of H. sabdariffa calyces
had significant decreases in blood glucose and total choles-
terol levels, increased HDL levels, and an improvement
in the total triglycerides/HDL ratio, an insulin resistance
marker. The authors showed that anthocyanins in H. sab-
dariffa could regulate adipocyte function, as postulated by
Tsuda.?® Similarly, Mohagheghi et al.”" subsequently ana-
lyzed the short-term efficacy of extract from H. sabdariffa
calyces on the reduction of serum glucose and lipid levels
in hypertensive patients with a history of conventional anti-
hypertensive treatment versus intake of the same amount
of black tea. Increased levels of total cholesterol and lipo-
proteins bound to cholesterol (LDL and HDL) were seen with
both treatments. Increases in total cholesterol and HDL lev-
els as compared to baseline were significant in both cases.
No changes harmful for health were seen in cholesterol,
total triglycerides, serum creatinin, Na*, or K* levels within
15 days of discontinuation of the medication. They, there-
fore, concluded that H. sabdariffa is a safe medicinal plant.
Kuriyan et al.”® could not show the lipid-lowering effect of
H. sabdariffa leaves in patients on a standard diet and phys-
ical exercise. The authors reported decreased body weight
and LDL and total triglyceride levels in control and treated
patients, and suggested that the results seen were sec-
ondary to exercise and diet.

As regards the antihypertensive effect of H. sabdariffa,
McKay et al.®> showed that daily intake of three cups of
tea of H. sabdariffa significantly decreased systolic pressure
in prehypertensive and moderately hypertensive subjects.
Ajay et al.' showed that the antihypertensive effect
with vasodilating effects and/or decreased heart rate of
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H. sabdariffa could be related to its anthocyanin-rich
composition. Wahabi et al.,”® in a meta-analysis of the
quality of studies conducted on the effectiveness of H. sab-
dariffa in the treatment of hypertension in prehypertensive
or mildly hypertensive subjects, reported that no adequate
scientific evidence was available to validate the antihyper-
tensive properties of H. sabdariffa. In fact, these authors
stated that they were studies of inadequate quality, short
duration, and high methodological diversity, which did not
allow them to adequately assess the potential adverse
effects of continued H. sabdariffa intake.

The results given in the different tables suggest that
H. sabdariffa has antioxidant potential and the capacity to
attenuate high blood pressure and the diseases associated
with obesity and diabetes such as nephropathy, atheroscle-
rosis, and cardiovascular diseases. The diversity of the
effects of H. sabdariffa seen in humans may be attributed
to the different polyphenol concentrations in H. sabdariffa
and other concomitant nutrients, to the solvents used for
extraction, to the time and form of administration, as well
as to the small number of studies available, methodologi-
cal differences (e.g. the use of black tea as control instead
of placebo), different population sizes, and inter-individual
heterogeneity.

Finally, some authors suggest that H. sabdariffa extracts
have a low grade of acute toxicity with a mean lethal dose
(LDsp) ranging from 2000 to more than 5000 mg/kg/day.””'"
However, a possible adverse effect has been seen in the
liver at high doses”’ (Table 4). Akindahunsi and Olaleye'%?
reported the occurrence of liver toxicity with chronic intake
of doses higher than 3000mg/kg of extract of H. sabdar-
iffa calyces. Fakeye et al.'® pointed out that long-term
consumption of high doses of flower extract may cause
toxic reactions which may even be confused with episodes
of chronic hepatitis. In fact, doses of 2000 mg/kg/day for
90 days induced severe weight losses and diarrhea in their
experimental animals. By contrast, experiments using doses
ranging from 50 to 100 mg/kg led to the hypothesis that eth-
anolic and aqueous fractions of extracts from H. sabdariffa
flowers could have the potential to become pharmacological
entities for stimulating immunity. %

Conclusions

The traditional consumption of H. sabdariffa as an infusion
has been related to different therapeutic properties. Specif-
ically, the results of this review suggest that H. sabdariffa
is able to take up free radicals inhibiting, for example, LDL
oxidation. In addition, it appears that daily consumption of
H. sabdariffa extract can significantly improve blood pres-
sure in prehypertensive and mildly hypertensive patients
and patients with type 2 diabetes. On the other hand, the
use of H. sabdariffa can improve lipid profile, reducing
serum levels of total cholesterol, LDL, and total triglyce-
rides. Anthocyanins in H. sabdariffa have been shown to
be able to inhibit LDL oxidation and possibly to decrease
the risk of atherosclerosis. Although different studies have
attempted to show the antioxidant, antihypertensive, and
lipid-lowering effects of regular consumption of H. sabdar-
iffa in humans and animal and cell models, the cellular,
biological, and epigenetic mechanisms of the specific effects

of H. sabdariffa have yet to be elucidated. The results
published to date do not allow us to define any dose of
H. sabdariffa with regard to its therapeutic properties. The
lack of homogeneity in the experimental design of the dif-
ferent studies, as well as the low number of subjects and
their heterogeneity, could be some of the causes of the lack
of consistency in the results. However, the results represent
interesting findings which should be thoroughly analyzed,
because understanding of the distribution and function of
polyphenols from H. sabdariffa in patients with different
conditions may be helpful for achieving effective treatment.
Continued research in the field of alternative non-drug
treatments, such as functional foods, is also required. Only
a limited number of H. sabdariffa extracts have been tested
to date, and since the effects of different components are
not equivalent, the results cannot be generalized. Future
large scale studies with control of doses, active components,
bioavailability, and other critical variables will therefore
be crucial to provide the scientific evidence required to
ascertain the efficacy of any therapeutic approach with
H. sabdariffa and its doses.

Conflict of interest

The authors state that they have no conflicts of interest.

References

1. Elejalde Guerra JI. Oxidative stress, diseases and antioxidant
treatment. An Med Interna. 2001;18:326-35.

2. Céspedes T, Sanchez D. Algunos aspectos sobre el estrés oxida-
tivo, el estado antioxidante y la terapia de suplementacion.
Rev Cub Cardiol. 2000;14:55-60.

3. Droge W. Free radicals in the physiological control of cell func-
tion. Physiol Rev. 2002;82:47-95.

4. Lobo V, Patil A, Phatak A, Chandra N. Free radicals, antiox-
idants and functional foods: impact on human health.
Pharmacogn Rev. 2010;4:118-26.

5. Wille E, Scholze J, Alegria E, Ferri C, Langham S, Stevens W,
et al. Modelling the costs of care of hypertension in patients
with metabolic syndrome and its consequences, in Germany,
Spain and Italy. Eur J Health Econ. 2011;12:205-18.

6. Barrios V, Escobar C, Echarri R. What has been done? What to
do for better results of hypertension in Spain? Med Clin (Barc).
2010;135:40-1.

7. Banegas J, Villar F, Graciani A, Rodriguez-Artalejo F. Epidemi-
ologia de las enfermedades cardiovasculares en Espana. Rev
Esp Cardiol. 2006;6:3-12.

8. Janosi A. Epidemiology and prevention of cardiovascular dis-
eases. Orv Hetil. 2005;146:683-8.

9. Jorgensen T, Willaing I, Thomsen TF. Cardiovascular dis-
eases. From epidemiology to prevention. Ugeskr Laeger.
2005;167:1170-3.

10. Guilbert JJ. The world health report 2002-reducing risks, pro-
moting healthy life. Educ Health (Abingdon). 2003;16:230.

11. Brundtland GH. From the World Health Organization. Reducing
risks to health, promoting healthy life. JAMA. 2002;288:1974.

12. Pérez |, Villar |, Mata L, Pérez F, Maiquez A, Casasnovas JA,
et al. Control de la colesterolemia en Espana, 2000. Un instru-
mento para la prevencion cardiovascular. Rev Esp Cardiol.
2000;53:815-37.

13. Touyz RM. Reactive oxygen species in vascular biology:
role in arterial hypertension. Expert Rev Cardiovasc Ther.
2003;1:91-106.


http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0005
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0005
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0005
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0005
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0005
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0005
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0005
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0005
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0005
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0005
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0005
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0005
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0005
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0005
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0005
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0005
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0005
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0010
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0015
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0020
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0025
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0030
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0035
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0040
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0040
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0040
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0040
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0040
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0040
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0040
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0040
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0040
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0040
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0040
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0040
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0040
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0040
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0040
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0040
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0045
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0050
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0050
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0050
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0050
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0050
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0050
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0050
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0050
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0050
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0050
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0050
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0050
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0050
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0050
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0050
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0050
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0055
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0055
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0055
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0055
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0055
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0055
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0055
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0055
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0055
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0055
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0055
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0055
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0055
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0055
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0055
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0055
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0055
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0055
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0060
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0065

Therapeutic potential of Hibiscus sabdariffa

293

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Saez GT, Tormos C, Giner V, Chaves J, Lozado J, Iradi A,
et al. Factors related to the impact of antihypertensive
treatment in antioxidant activities and oxidative stress by-
products in human hypertension. Am J Hypertens. 2004;17:
809-16.

Paravicini TM, Touyz RM. NADPH oxidases, reactive oxygen
species, and hypertension clinical implications and therapeu-
tic possibilities. Diabetes Care. 2008;31:5170-80.
Rodriguez-lturbe B, Zhan CD, Quiroz Y, Sindhu RK, Vaziri ND.
Antioxidant-rich diet relieves hypertension and reduces renal
immune infiltration in spontaneously hypertensive rats. Hyper-
tension. 2003;41:341-6.

Pham-Huy LA, He H, Pham-Huy C. Free radicals, antioxidants
in disease and health. Int J Biomed Sci. 2008;4:89-96.

Ward NC, Hodgson JM, Puddey IB, Mori TA, Beilin LJ, Croft
KD. Oxidative stress in human hypertension: association with
antihypertensive treatment, gender, nutrition, and lifestyle.
Free Radic Biol Med. 2004;36:226-32.

Zicha J, Kunes J, Devynck MA. Abnormalities of membrane
function and lipid metabolism in hypertension — a review. Am
J Hyperten. 1999;12:315-31.

Gonzalez VLM, de Artinano MAA. Abnormalities in cal-
cium metabolism in arterial hypertension. Med Clin.
1998;111:701-9.

Maqueda IG, Rabadan IR, Romero EA, Bouza JP, Lama IG. Hyper-
tension and carbohydrate metabolism abnormalities. Rev Esp
Cardiol. 1998;51:3-14.

Sowers JR, Lester M. Hypertension, hormones, and aging. J Lab
Clin Med. 2000;135:379-86.

Williams SM. Endophenotypes, heritability, and underly-
ing complexity in hypertension. Am J Hypertens. 2010;23:
819.

Johansen CT, Wang J, Lanktree MB, Cao H, Mcintyre AD,
Ban MR, et al. Excess of rare variants in genes identified by
genome-wide association study of hypertriglyceridemia. Nat
Genet. 2010;42:684-7.

Silverstein RL. Type 2 scavenger receptor CD36 in platelet
activation: the role of hyperlipemia and oxidative stress. Clin
Lipidol. 2009;4:767.

Pajukanta P, Lilja HE, Sinsheimer JS, Cantor RM, Lusis AJ,
Gentile M, et al. Familial combined hyperlipidemia is associ-
ated with upstream transcription factor 1 (USF1). Nat Genet.
2004;36:371-6.

Plaisier CL, Horvath S, Huertas-Vazquez A, Cruz-Bautista
I, Herrera MF, Tusie-Luna T, et al. A systems genetics
approach implicates USF1, FADS3, and other causal candi-
date genes for familial combined hyperlipidemia. PLoS Genet.
2009;5:e1000642.

Lahoz C, Mostaza JM. La aterosclerosis como enfermedad
sistémica. Rev Esp Cardiol. 2007;60:184-95.

Stocker R, Keaney Jr JF. Role of oxidative modifications in
atherosclerosis. Physiol Rev. 2004;84:1381-478.

Glass CK, Witztum JL. Atherosclerosis. The road ahead. Cell.
2001;104:503-16.

Llacuna L, Mach N. Role of antioxidants in the prevention of
cancer. Rev Esp Nutr Hum Diet. 2012;16:16-24.

Clarkson PM, Thompson HS. Antioxidants: what role do
they play in physical activity and health? Am J Clin Nutr.
2000;72:637S-46S.

Schroeter H, Heiss C, Balzer J, Kleinbongard P, Keen CL, Hol-
lengerg NK, et al. (—)-Epicatechin mediates beneficial effects
of flavanol-rich cocoa on vascular function in humans. Proc
Natl Acad Sci U S A. 2006;103:1024-9.

Perez-Vizcaino F, Duarte J, Jimenez R, Santos-Buelga C,
Osuna A. Antihypertensive effects of the flavonoid quercetin.
Pharmacol Rep. 2009;61:67-75.

Bravo L. Polyphenols: chemistry, dietary sources, metabolism,
and nutritional significance. Nutr Rev. 1998;56:317-33.

36.

37.

38.

39.

40.

141.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Williamson G, Manach C. Bioavailability and bioefficacy of
polyphenols in humans. Il. Review of 93 intervention studies.
Am J Clin Nutr. 2005;81:243S-55S.

Barbosa KBF, Brassan J, Zulet Ma Martinez JA. Influencia de
la dieta sobre marcadores plasmaticos de estrés oxidativo en
humanos. Anal Sist Sanitario Nav. 2008;32:259-80.

Landete JM. Updated knowledge about polyphenols: functions,
bioavailability, metabolism, and health. Crit Rev Food Sci Nutr.
2012;52:936-48.

Manach C, Scalbert A, Morand C, Remesy C, Jimenez L.
Polyphenols: food sources and bioavailability. Am J Clin Nutr.
2004;79:727-47.

Scalbert A, Williamson G. Dietary intake and bioavailability of
polyphenols. J Nutr. 2000;130:2073S-85S.

Scheepens A, Tan K, Paxton JW. Improving the oral bioavail-
ability of beneficial polyphenols through designed synergies.
Genes Nutr. 2010;5:75-87.

Scholz S, Williamson G. Interactions affecting the bioavail-
ability of dietary polyphenols in vivo. Int J Vitam Nutr Res.
2007;77:224-35.

Quinones M, Miguel M, Aleixandre A. The polyphenols,
naturally occurring compounds with beneficial effects on car-
diovascular disease. Nutr Hosp. 2012;27:76-89.

. Pal S, Ho N, Santos C, Dubois P, Mamo J, Croft K, et al. Red

wine polyphenolics increase LDL receptor expression and activ-
ity and suppress the secretion of ApoB100 from human HepG2
cells. J Nutr. 2003;133:700-6.

Zern TL, Wood RJ, Greene C, West KL, Liu Y, Aggarwal D, et al.
Grape polyphenols exert a cardioprotective effect in pre- and
postmenopausal women by lowering plasma lipids and reducing
oxidative stress. J Nutr. 2005;135:1911-7.

Actis-Goretta L, Ottaviani JI, Fraga CG. Inhibition of
angiotensin converting enzyme activity by flavanol-rich foods.
J Agric Food Chem. 2006;54:229-34.

Rice-Evans CA, Miller NJ. Antioxidant activities of flavonoids
as bioactive components of food. Biochem Soc Trans.
1996;24:790-5.

Castaner O, Covas MI, Khymenets O, Nyyssonen K, Konstan-
tinidou V, Zunft HF, et al. Protection of LDL from oxidation by
olive oil polyphenols is associated with a downregulation of
CD40-ligand expression and its downstream products in vivo in
humans. Am J Clin Nutr. 2012;95:1238-44.

Castaner O, Fito M, Lopez-Sabater MC, Poulsen HE, Nyyssonen
K, Schroder H, et al. The effect of olive oil polyphenols on
antibodies against oxidized LDL. A randomized clinical trial.
Clin Nutr. 2011;30:490-3.

Yang MY, Huang CN, Chan KC, Yang YS, Peng CH, Wang CJ.
Mulberry leaf polyphenols possess antiatherogenesis effect via
inhibiting LDL oxidation and foam cell formation. J Agric Food
Chem. 2011;59:1985-95.

Ruiz-Roso B, Quintela JC, de la Fuente E, Haya J, Pérez-Olleros
L. Insoluble carob fiber rich in polyphenols lowers total and
LDL cholesterol in hypercholesterolemic subjects. Plant Foods
Hum Nutr. 2010;65:50-6.

Syam AF. The role of tea polyphenols in LDL oxidation. Acta
Med Indones. 2007;39:65.

Wahyudi S, Sargowo D. Green tea polyphenols inhibit
oxidized LDL-induced NF-KB activation in human umbil-
ical vein endothelial cells. Acta Med Indones. 2007;39:
66-70.

Brito P, Almeida LM, Dinis TC. The interaction of resveratrol
with ferrylmyoglobin and peroxynitrite; protection against LDL
oxidation. Free Radic Res. 2002;36:621-31.

Vanden Berghe W. Epigenetic impact of dietary polyphe-
nols in cancer chemoprevention: lifelong remodeling of our
epigenomes. Pharmacol Res. 2012;65:565-76.

Kato K, Long NK, Makita H, Toida M, Yamashita T, Hatakeyama
D, et al. Effects of green tea polyphenol on methylation status


http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0070
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0075
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0080
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0085
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0090
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0095
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0100
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0105
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0110
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0110
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0110
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0110
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0110
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0110
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0110
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0110
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0110
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0110
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0110
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0110
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0110
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0110
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0110
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0110
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0110
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0115
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0115
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0115
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0115
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0115
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0115
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0115
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0115
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0115
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0115
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0115
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0115
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0115
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0115
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0115
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0115
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0115
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0120
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0125
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0130
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0135
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0140
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0140
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0140
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0140
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0140
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0140
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0140
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0140
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0140
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0140
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0140
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0140
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0140
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0140
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0140
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0140
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0140
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0140
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0145
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0150
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0150
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0150
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0150
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0150
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0150
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0150
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0150
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0150
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0150
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0150
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0150
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0150
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0150
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0150
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0155
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0160
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0165
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0170
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0175
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0180
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0185
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0190
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0195
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0200
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0200
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0200
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0200
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0200
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0200
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0200
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0200
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0200
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0200
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0200
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0200
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0200
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0200
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0200
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0200
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0200
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0200
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0200
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0205
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0210
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0215
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0220
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0225
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0230
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0235
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0240
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0245
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0250
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0255
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0260
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0260
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0260
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0260
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0260
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0260
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0260
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0260
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0260
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0260
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0260
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0260
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0260
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0260
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0260
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0265
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0270
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0275
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280

294 S. Guardiola, N. Mach
of RECK gene and cancer cell invasion in oral squamous cell 73. Kuriyan R, Kumar DRRR, Kurpad AV. An evaluation of the
carcinoma cells. Br J Cancer. 2008;99:647-54. hypolipidemic effect of an extract of Hibiscus sabdariffa

57. Fang MZ, Wang Y, Ai N, Hou Z, Sun Y, Lu H, et al. Tea polyphenol leaves in hyperlipidemic Indians: a double blind, placebo con-
(—)-epigallocatechin-3-gallate inhibits DNA methyltransferase trolled trial. BMC Complement Altern Med. 2010;10:27.
and reactivates methylation-silenced genes in cancer cell 74. Dickel ML, Rates SMK, Ritter MR. Plants popularly used
lines. Cancer Res. 2003;63:7563-70. for loosing weight purposes in Porto Alegre, South Brazil.

58. Ruiz PA, Braune A, Holzlwimmer G, Quintanilla-Fend Haller D. J Ethnopharmacol. 2007;109:60-71.

Quercetin inhibits TNF-induced NF-kappaB transcription fac- 75. Hanlidou E, Karousou R, Kleftoyanni V, Kokkini S. The herbal
tor recruitment to proinflammatory gene promoters in murine market of Thessaloniki (N Greece) and its relation to the
intestinal epithelial cells. J Nutr. 2007;137:1208-15. ethnobotanical tradition. J Ethnopharmacol. 2004;91:281-99.

59. Blade C, Baselga-Escudero L, Salvado MJ, Arola-Arnal A. miR- 76. AbouZid SF, Mohamed AA. Survey on medicinal plants and
NAs, polyphenols, and chronic disease. Mol Nutr Food Res. spices used in Beni-Sueif, Upper Egypt. J Ethnobiol Ethnomed.
2013;57:58-70. 2011:2011.

60. Joven J, Espinel E, Rull A, Aragones G, Rodriguez-Gallego E, 77. Hopkins AL, Lamm MG, Funk JL, Ritenbaugh C. Hibiscus sabdar-
Camps J, et al. Plant-derived polyphenols regulate expression iffa L. in the treatment of hypertension and hyperlipidemia:
of miRNA paralogs miR-103/107 and miR-122 and prevent diet- a comprehensive review of animal and human studies. Fitoter-
induced fatty liver disease in hyperlipidemic mice. Biochim apia. 2013;85:84-94.

Biophys Acta. 2012;1820:894-9. 78. Wahabi HA, Alansary LA, Al-Sabban AH, Glasziuo P. The

61. Crozier A, Jaganath IB, Clifford MN. Dietary phenolics: chem- effectiveness of Hibiscus sabdariffa in the treatment of hyper-
istry, bioavailability and effects on health. Nat Prod Rep. tension: a systematic review. Phytomedicine. 2010;17:83-6.
2009;26:1001-43. 79. Chen CC, Hsu JD, Wang SF, Chiang HC, Yang MY, Kao ES,

62. Sayago-Ayerdi SG, Arranz S, Serrano J, Goni |. Dietary fiber et al. Hibiscus sabdariffa extract inhibits the development of
content and associated antioxidant compounds in Roselle atherosclerosis in cholesterol-fed rabbits. J Agric Food Chem.
flower (Hibiscus sabdariffa L.) beverage. J Agric Food Chem. 2003;51:5472-7.
2007;55:7886-90. 80. Ali BH, Al Wabel N, Blunden G. Phytochemical, pharmaco-

63. Peng CH, Chyau CC, Chan KC, Wang CJ, Huang CN. Hibis- logical and toxicological aspects of Hibiscus sabdariffa L.:
cus sabdariffa polyphenolic extract inhibits hyperglycemia, a review. Phytother Res. 2005;19:369-75.
hyperlipidemia, and glycation-oxidative stress while improving 81. Christian KR, Jackson JC. Changes in total phenolic and
insulin resistance. J Agric Food Chem. 2011;59:9901-9. monomeric anthocyanin composition and antioxidant activity

64. Gurrola-Diaz CM, Garcia-Lopez PM, Sanchez-Enriquez S, Troyo- of three varieties of sorrel (Hibiscus sabdariffa) during matu-
Sanroman R, Andrade-Gonzalez |, Gomez-Leyva JF. Effects of rity. J Food Compos Anal. 2009;22:663-7.

Hibiscus sabdariffa extract powder and preventive treatment 82. Ochani PC, D’Mello P. Antioxidant and antihyperlipidemic
(diet) on the lipid profiles of patients with metabolic syndrome activity of Hibiscus sabdariffaLinn. leaves and calyces extracts
(MeSy). Phytomed. 2010;17:500-5. in rats. Ind J Experim Biol. 2009;47:276-82.

65. McKay DL, Chen CY, Saltzman E, Blumberg JB. Hibiscus sabdar- 83. Tseng TH, Kao ES, Chu CY, Chou FP, Lin W, Wang CJ. Protec-
iffa L. tea (tisane) lowers blood pressure in prehypertensive tive effects of dried flower extracts of Hibiscus sabdariffa L.
and mildly hypertensive adults. J Nutr. 2010;140:298-303. against oxidative stress in rat primary hepatocytes. Food Chem

66. Herrera-Arellano A, Flores-Romero S, Chavez-Soto MA, Chavez- Toxicol. 1997;35:1159-64.

Soto MA, Tortoriello J. Effectiveness and tolerability of a 84. Tseng TH, Wang CJ, Kao ES, Chu HY. Hibiscus protocatechuic
standardized extract from Hibiscus sabdariffa in patients with acid protects against oxidative damage induced by tert-
mild to moderate hypertension: a controlled and randomized butylhydroperoxide in rat primary hepatocytes. Chem Biol
clinical trial. Phytomedicine. 2004;11:375-82. Interact. 1996;101:137-48.

67. Herrera-Arellano A, Miranda-Sanchez J, Avila-Castro P, 85. Chang YC, Huang KX, Huang AC, Chu HY. Hibiscus anthocyanins-
Herrera-Alvarez S, Jimenez-Ferrer JE, Zamilpa A, et al. Clin- rich extract inhibited LDL oxidation and oxLDL-mediated
ical effects produced by a standardized herbal medicinal macrophages apoptosis. Food Chem Toxicol. 2006;44:1015-23.
product of Hibiscus sabdariffa on patients with hypertension. 86. Kao ES, Tseng TH, Lee HJ, Chan KC, Wang CJ. Anthocyanin
A randomized, double-blind, lisinopril-controlled clinical trial. extracted from Hibiscus attenuate oxidized LDL-mediated
Planta Med. 2007;73:6-12. foam cell formation involving regulation of CD36 gene. Chem

68. Olatunji LA, Adebayo JO, Oguntoye OB, Olatunde NO, Olatunji Biol Interact. 2009;179:212-8.

VA, Soladoye AO. Effects of aqueous extracts of petals of red 87. Kim JK, So H, Youn MJ, Kim HJ, Park C, Kim SJ, et al. Hibiscus
and green Hibiscus sabdariffa on plasma lipid and hematolog- sabdariffa L. water extract inhibits the adipocyte differentia-
ical variables in rats. Pharm Biol. 2005;43:471-4. tion through the PI13-K and MAPK pathway. J Ethnopharmacol.

69. Farombi EO, Ige 00. Hypolipidemic and antioxidant effects 2007;114:260-7.
of ethanolic extract from dried calyx of Hibiscus sabdar- 88. Tseng TH, Kao TW, Chu CY, Chou FP, Lin WL, Wang CJ.
iffa in alloxan-induced diabetic rats. Fundam Clin Pharmacol. Induction of apoptosis by hibiscus protocatechuic acid in
2007;21:601-9. human leukemia cells via reduction of retinoblastoma (RB)

70. Odigie IP, Ettarh RR, Adigun SA. Chronic administration of phosphorylation and Bcl-2 expression. Biochem Pharmacol.
aqueous extract of Hibiscus sabdariffa attenuates hyperten- 2000;60:307-15.
sion and reverses cardiac hypertrophy in 2K-1C hypertensive 89. Ali BH, Mousa HM, El-Mougy S. The effect of a water extract and
rats. J Ethnopharmacol. 2003;86:181-5. anthocyanins of Hibiscus sabdariffa L on paracetamol-induced

71. Mohagheghi A, Maghsoud S, Khashayar P, Ghazi-Khansari. The hepatoxicity in rats. Phytother Res. 2003;17:56-9.
effect of Hibiscus sabdariffa on lipid profile, creatinine, and 90. LiuLC, Wang CJ, Lee CC, Su SC, Chen HL, Hsu JD, et al. Aqueous
serum electrolytes: a randomized clinical trial. ISRN Gastroen- extract of Hibiscus sabdariffa L. decelerates acetaminophen-
terol. 2011;2011:976019. induced acute liver damage by reducing cell death and

72. Mozaffari-Khosravi H, Jalali-Khanabadi BA, Afkhami-Ardekani oxidative stress in mouse experimental models. J Sci Food
M, Fatehi F, Noori-Shadkam M. The effects of sour tea (Hibiscus Agric. 2010;90:329-37.
sabdariffa) on hypertension in patients with type Il diabetes. 91. Liu CL, Wang JM, Chu CY, Cheng MT, Tseng TH. In vivo

J Hum Hypertens. 2009;23:48-54.

protective effect of protocatechuic acid on tert-butyl


http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0280
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0285
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0290
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0295
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0300
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0305
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0310
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0315
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0320
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0325
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0330
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0335
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0340
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0345
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0350
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0355
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0360
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0365
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0370
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0375
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0380
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0385
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0390
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0395
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0400
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0405
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0410
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0415
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0420
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0425
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0430
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0435
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0440
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0445
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0450
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455

Therapeutic potential of Hibiscus sabdariffa

295

92.

93.

94.

95.

96.

97.

hydroperoxide-induced rat hepatotoxicity. Food Chem Toxicol.
2002;40:635-41.

Lee WC, Wang CJ, Chen YH, Hsu JD, Cheng SY, Chen HC, et al.
Polyphenol extracts from Hibiscus sabdariffa Linnaeus attenu-
ate nephropathy in experimental type 1 diabetes. J Agric Food
Chem. 2009;57:2206-10.

Wang SC, Lee SF, Wang CJ, Lee CH, Lee WC, Lee HJ. Aqueous
extract from Hibiscus sabdariffa Linnaeus ameliorate diabetic
nephropathy via regulating oxidative status and Akt/Bad/14-3-
3y in an experimental animal model. Evid Based Complement
Altern Med. 2011;2011:938126.

Carvajal-Zarrabal O, Waliszewski SM, Barradas-Dermitz DMA,
Orta-Flores Z, Hayward-Jones PM, Nolasco-Hipolito C, et al.
The consumption of Hibiscus sabdariffa dried calyx ethanolic
extract reduced lipid profile in rats. Plant Food Hum Nutr.
2005;60:153-9.

Alarcon-Aguilar FJ, Zamilpa A, Perez-Garcia MD, Almanza-
Perez JC, Romero-Nunez E, Campos-Sepulveda EA, et al. Effect
of Hibiscus sabdariffa on obesity in MSG mice. J Ethnopharma-
col. 2007;114:66-71.

Ajiboye TO, Salawu NA, Yakubu MT, Oladiji AT, Akanji MA,
Okogun JI. Antioxidant and drug detoxification potentials of
Hibiscus sabdariffa anthocyanin extract. Drug Chem Toxicol.
2011;34:109-15.

Hirunpanich V, Utaipat A, Morales NP, Bunyapraphatsara
N, Sato H, Herunsale A, et al. Hypocholesterolemic and
antioxidant effects of aqueous extracts from the dried
calyx of Hibiscus sabdariffa L. in hypercholesterolemic rats.
J Ethnopharmacol. 2006;103:252-60.

98.

99.

100.

101.

102.

103.

104.

105.

Frank T, Netzel G, Kammerer DR, Carle R, Kler A, Riesl E, et al.
Consumption of Hibiscus sabdariffa L. aqueous extract and its
impact on systemic antioxidant potential in healthy subjects.
J Sci Food Agric. 2012;92:2207-18.

Tsuda T. Regulation of adipocyte function by anthocyanins; pos-
sibility of preventing the metabolic syndrome. J Agric Food
Chem. 2008;56:642-6.

Ajay M, Chai HJ, Mustafa AM, Gilani AH, Mustafa MR. Mecha-
nisms of the anti-hypertensive effect of Hibiscus sabdariffa L.
calyces. J Ethnopharmacol. 2007;109:388-93.

Ndu OO, Nworu CS, Ehiemere CO, Ndukwe NC, Ochiogu IS.
Herb-drug Interaction between the extract of Hibiscus sab-
dariffa L. and hydrochlorothiazide in experimental animals.
J Med Food. 2011;14:640-4.

Akindahunsi AA, Olaleye MT. Toxicological investigation of
aqueous-methanolic extract of the calyces of Hibiscus sabdar-
iffa L. J Ethnopharmacol. 2003;89:161-4.

Fakeye TO, Pal A, Bawankule DU, Yadav NP, Khanuja SP.
Toxic effects of oral administration of extracts of dried
calyx of Hibiscus sabdariffa Linn. (Malvaceae). Phytother Res.
2009;23:412-6.

Fakeye T. Toxicity and immunomodulatory activity of frac-
tions of Hibiscus sabdariffa Linn (family Malvaceae) in
animal models. Afr J Tradit Complement Altern Med. 2008;5:
394-8.

Alarcon-Alonso J, Zamilpa A, Aguilar FA, Herrera-Ruiz M, Tor-
toriello J, Jimenez-Ferrer E. Pharmacological characterization
of the diuretic effect of Hibiscus sabdariffa Linn (Malvaceae)
extract. J Ethnopharmacol. 2012;139:751-6.


http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0455
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0460
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0465
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0470
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0475
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0480
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0485
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0490
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0495
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0500
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0505
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0510
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0515
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0520
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525
http://refhub.elsevier.com/S2173-5093(14)00096-8/sbref0525

	Therapeutic potential of Hibiscus sabdariffa: A review of the scientific evidence
	Introduction
	Materials and methods
	Results and discussion
	Conclusions
	Conflict of interest
	References


