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This  study  aimed  to investigate  the  effects  of L-arginine  supplementation  on  blood  pressure,  protein
excretion,  lipid profile  in  salt-induced  hypertensive  pregnant  rats.

Female  Sprague-Dawley  rats  were  divided  into  4  groups.  Control  Preg  (normal  rat  chow).  Control
Preg  + L-ARG  (normal  rat  chow  and  daily  oral  L-Arginine  from  16th  –  20th  week).  Salt Preg  (high  salt diet,
8%).  Salt  Preg  +  L-ARG  (high  salt  diet,  8% and  daily  oral  L-Arginine  from  16th  –  20th  week. Non-invasive
BP  was  recorded  using  a tail-cuff  machine  at 1  st and  2nd  trimesters.  On  day  19  of  pregnancy,  invasive
BP  was  obtained  by carotid  artery  cannulation  connected  to LabChart-7  pro  software.  This  was  followed
by  blood  samples  collection  for lipid  profile  analysis.

L-arginine  significantly  reduced  (P  < 0.05)  systolic,  diastolic,  MAP  at  1 st,  2nd  trimesters,  day  19
of  pregnancy,  LDL,  plasma  and urinary  creatinine  and  protein  levels  in Control  Preg  +  L-ARG  and
Salt  Preg  + L-ARG  groups  compared  to  other  groups.  Urinary  Na +  and  K  + were  significantly  higher
(P  < 0.05)  in  Salt Preg  +  L-ARG  group  compared  to other  groups.  Total  cholesterol  level  was  signifi-
cantly  higher  (P  <  0.05)  in  salt  groups  compared  to control  groups.  Triglyceride  level  and  urine  volume

were  significantly  higher  (P  < 0.05)  in  Salt  Preg  group  compared  to  other  groups.  It  also  significantly
increased  (P  < 0.05)  HDL  in  Control  Preg  + L-ARG  and  Salt  Preg + L-ARG  groups  compared  to other  groups.
L-arginine  supplementation  ameliorates  some  deleterious  effects  in  salt-  induced  hypertensive  preg-
nant  rats  possibly  through  its known  NO vasodilatory  effect  and  might  also  mediate  a diuretic  like
action.

©  2019  Elsevier  B.V.  All  rights  reserved.
. Introduction

Normal pregnancy is associated with significant haemodynamic
nd cardiovascular changes to meet the metabolic needs of the
other and fetus. For example, maternal cardiac output and plasma

olume increase during pregnancy, whereas the total vascular
esistance and arterial pressure tend to decrease [1]. This is due to

 reduction in the pressor response and vascular reactivity to vaso-

onstrictor agonists [2,3] and a reduction in angiotensin II in normal
regnant rats [4]. The changes during normal pregnancy have been
ttributed, in part, to increased synthesis/release of nitric oxide

∗ Corresponding author at: Department of Physiology, Faculty of Basic Medical
ciences, College of Medicine, University of Lagos, Idi Araba, Lagos, Nigeria.

E-mail address: aarikawe@unilag.edu.ng (A.P. Arikawe).

ttps://doi.org/10.1016/j.pathophys.2019.02.002
928-4680/© 2019 Elsevier B.V. All rights reserved.
(NO) and perhaps other vasodilator substances such as prostacy-
clin (PGI2) and hyperpolarizing factor by various maternal cells
including vascular endothelial cells [5–7].

Hypertension is one of the most common medical compli-
cations in pregnancy and it affects about 10% of pregnancies
[8]. Hypertensive disorders during pregnancy are classified into
4 categories i.e. chronic hypertension, preeclampsia-eclampsia,
preeclampsia superimposed on chronic hypertension and ges-
tational hypertension [9]. Preeclampsia is a pregnancy-specific
disorder characterized by hypertension and proteinuria [10,11]. It
is defined by blood pressure of 140/90 mm of Hg or a rise in the sys-
tolic blood pressure of more than 30 mm of Hg or diastolic blood

pressure of more than 15 mm  of Hg after 20 weeks of gestation
accompanied by proteinuria ≥ 300 mg/24 h [12,13]. It is a major
cause of maternal morbidity worldwide increasing the mother’s
risk of developing renal failure, pulmonary oedema, and stroke,

https://doi.org/10.1016/j.pathophys.2019.02.002
http://www.sciencedirect.com/science/journal/09284680
http://www.elsevier.com/locate/pathophys
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pathophys.2019.02.002&domain=pdf
mailto:aarikawe@unilag.edu.ng
https://doi.org/10.1016/j.pathophys.2019.02.002
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nd it is also associated with grave risks for the foetus including
ntrauterine growth restriction (IUGR), death and prematurity with
ttendant complications [14,15].

The aetiology of preeclampsia is not well understood; however,
ome pathways have been suggested. These include endothe-
ial dysfunction, defective placentation, inflammatory responses,
xidative stress, activation of thrombosis and the renin-angiotensin
ystem (RAS) [16–18].

Other implicated aetiology entail defective nitric oxide (NO)
ynthesis and abnormal lipid synthesis. For example, stud-
es in pregnant rats administered nitro-L-arginine methyl ester
L-NAME) have shown decreased NO production during late preg-
ancy (days 14–20) [19,20]. This reduction in NO synthesis is
ssociated with a significant increase in maternal blood pressure,
oss of vascular refractoriness to pressor stimuli, and a decrease in
he weight of the placenta as well as that of the offspring [19,20]. It
s also characterized by generalized vasoconstriction and increased
ressor response to vasoconstrictor agonists such as angiotensin II
ANG II) [21]. The increased vascular reactivity to vasoconstrictors
ould be due to decreased endothelium-dependent mechanisms
f vascular relaxation and/or enhanced mechanisms of vascular
mooth muscle contraction. This implies that the inhibition of NO
ynthesis in pregnant rats could provide a useful model of human
reeclampsia [22].

High salt diet has been implicated in the pathogenesis of human
ypertension particularly in salt-sensitive individuals [23]. For
xample, the level of salt in a diet has been correlated with blood
ressure levels in humans [24,25] and in experimental animals
26,27].

Several mechanisms have been demonstrated to mediate high
alt-induced hypertension and impairment of vascular function in
everal vascular beds of laboratory animals [28–30]. Increased reac-
ive oxygen species (ROS) generation and increased endothelial
O synthase (eNOS) uncoupling have been implicated in this phe-
omenon [31,32] which is characterized by attenuated vasodilators
nd enhanced vasoconstrictors responses to vasoactive agents [26].
here seems to be an overlap in the mechanisms through which a
igh salt diet leads to hypertension and eventually to preeclampsia.
hus, salt-induced hypertension in pregnant rats could be another
odel of human preeclampsia.
L-arginine, a precursor for the synthesis of nitric oxide (NO)

s an amino acid that plays multiple roles in the cardiovascular
ystem largely through NO production [33–35]. Several studies
ave established the antihypertensive and antioxidant properties
f L-arginine, showing the benefits in hypertension and hyperc-
olesterolemia [33,36–42]. L-arginine supplementation has been
eported to reduce blood pressure and related cardiovascular risk
actors in humans and animals.

Nitric oxide is an important protective molecule in the vas-
ulature and eNOS is responsible for most of the vascular NO
roduced [43]. Nitric oxide maintains vascular integrity by inhibit-

ng platelet aggregation, leukocyte-endothelium adhesion and
ascular smooth muscle cell proliferation [43,44]. The NO pro-
uced in the cardiac muscle also helps regulate cardiac contractility.
everal diseases such as atherosclerosis, hypertension, diabetes
ellitus, congestive heart failure, thrombosis, stroke as well as

reeclampsia have been associated with abnormalities in NO sig-
alling or diminished bioavailability [43–47]. This property leads to
he hypothesis that L-arginine supplementation may  have poten-
ial blood pressure lowering effect by increasing the production
f nitric oxide in salt-induced hypertension in the pregnant rat
odel of preeclampsia. Thus, this study aimed to investigate the
ossible protective effects of oral L-arginine supplementation on
lood pressure, protein excretion and lipid profile in salt-induced
ypertensive pregnant rats.
. / Pathophysiology 26 (2019) 191–197

2. Methodology

2.1. Animals

Forty (40) female Sprague-Dawley nulliparous rats weighing
between 70–80 g and aged 5 weeks, in the beginning, were used
for this study. The rats were obtained from the animal laboratory
centre, College of Medicine, University of Lagos. All the animals
were housed in groups of 5 rats per clear polypropylene cage lined
with wood shavings and acclimatized for one week. Rats were
kept under normal light conditions (12 h light/dark cycle) and nor-
mal  room temperature (23 ± 1 ◦C). Pelletized normal rat chow and
water was made available ad libitum, and all rats were weighed
weekly.

All experimental procedures were carried out in compliance
with the international principles for laboratory animals as obtained
in the Helsinki’s declaration (NIH1985) guide for the care and use of
laboratory animals. The research protocol was  also in line with the
guidelines of the College of Medicine, University of Lagos, Health
Research Ethics Committee. The whole study lasted for 20 weeks
(6 weeks before salt diet; 10 weeks of salt diet; and 4 weeks oral
L-Arginine administration).

2.2. Experimental design and animal groupings

The rats were divided into four groups as described below:
Group I (Control Preg) had access to normal rat chow and water

ad libitum and no drug was administered to them throughout the
length of study.

Group II (Control Preg + L-ARG) had access to normal rat
chow and water ad libitum. Rats in this group also received
daily L-Arginine administration (100 mg/kg) in distilled water and
administered orally via oral gavage from the 16th week till 20th
week (28 consecutive days).

Group III (Salt Preg) fed high salt diet (8% salt) [26,48] for 10
weeks and had access to water ad libitum and no drug was admin-
istered to them throughout the length of study.

Group IV (Salt Preg + L-ARG) fed high salt diet (8% salt) [26,48]
for 10 weeks and had access to water ad libitum. Rats in this group
also received daily L-Arginine administration (100 mg/kg) in dis-
tilled water and administered orally via oral gavage from the 16th
week till 20th week (28 consecutive days).

2.3. Assessment of oestrous cycle and induction of pregnancy

From the 15th week, vaginal smears were carried out daily in
each rat during early hours of the morning to determine the spe-
cific phase of the oestrous cycle by viewing the predominant cell
types in the vaginal smears under a microscope using the Mar-
condes technique [49]. The smears were done for two consecutive
weeks to confirm the animals were cyclic. At the 17th week, rats
on proestrous phase were allowed to mate with male rats on the
evening of proestrous. The presence of sperm cells in the smears of
the rats on the next day confirmed mating and was assumed as day
1 of pregnancy.

2.4. Non-invasive blood pressure measurement

Non-invasive blood pressure (BP) parameters i.e. systolic blood
pressure (SBP); diastolic blood pressure (DBP), and mean arterial

blood pressure (MAP) were recorded using a tail-cuff machine at
1 st trimester (day 7 of pregnancy) and 2nd trimester (day 14 of
pregnancy). The caudal BP of animals was measured with a tail-cuff
BP apparatus (Kent Scientific CODA system).
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Table 1
Effect of L-Arginine on Systolic Blood Pressure (mmHg) in hypertensive pregnant
rats.

Systolic blood
pressure (mmHg)

1st trimester 2nd Trimester 19th day Gestation

Control Preg 120.0 ± 2.89 100.0 ± 2.76 111.1 ± 3.42
Control Preg + L-ARG 118.3 ± 2.72 98.2 ± 2.82 105.2 ± 3.13
Salt Preg 145.1 ± 2.80* 152.6 ± 2.46*� 123.3 ± 3.67*

Salt Preg + L-ARG 127.2 ± 2.64�˛ 121.4 ± 2.41*�˛ 107.9 ± 3.48˛

* significant vs Control Preg., �significant vs Control Preg + L-ARG., ˛significant vs
Salt Preg.

Table 2
L-Arginine effects on Diastolic Blood Pressure (mmHg) in hypertensive pregnant
rats.

Diastolic blood
pressure (mmHg)

1st trimester 2nd Trimester 19th day Gestation

Control Preg 81.4 ± 2.70 58.0 ± 2.56 85.8 ± 3.08
Control Preg + L-ARG 89.8 ± 2.62 59.6 ± 2.78 86.4 ± 3.24
Salt Preg 118.7 ± 2.84*� 111.7 ± 2.62*� 94.4 ± 3.90
Salt Preg + L-ARG 107.9 ± 2.90*�˛ 93.4 ± 2.67*�˛ 82.7 ± 3.68˛

* significant vs Control Preg., �significant vs Control Preg + L-ARG., ˛significant vs
Salt Preg.

Table 3
Mean Arterial Pressure (mm Hg) in hypertensive pregnant rats following L-Arginine
supplementation.

Mean arterial
pressure (mmHg)

1st trimester 2nd Trimester 19th day Gestation

Control Preg 94.1 ± 2.83 71.2 ± 2.12 94.2 ± 3.01
Control Preg + L-ARG 99.3 ± 2.69 73.4 ± 2.34 96.0 ± 3.87
Salt Preg 127.2 ± 2.87* 116.8 ± 2.56*� 104.1 ± 3.78*

Salt Preg + L-ARG 114.0 ± 2.56*˛ 102.6 ± 2.46*�˛ 91.1 ± 3.64˛
A.P. Arikawe, I.C. Udenze, A.W. Olusanya

.5. Sacrifice, invasive blood pressure and foetal weight
easurements

On day 19 of pregnancy, the rats were anaesthetized with a
olution of 25% (w/v) urethane and 1% (w/v) �-chloralose injected
ntraperitoneally at a dose of 5 ml/kg body weight. The rat that
as totally lost its righting reflex was placed in supine position
n the dissecting board, limbs were fastened and the trachea was
xposed and cannulated. BP measurements were obtained by can-
ulation of one carotid artery. A polyethylene cannula filled with
% heparinized saline was inserted into the artery, tied in place.

The cannula inserted into the artery was connected to the trans-
ucer to obtain BP values. The abdominal cavity of each rat was  cut
pen, foetuses were counted, isolated and weighed. Invasive BP
easurement was carried out via arterial cannulation as described

bove using a pressure transducer (model SP 844, Physiological
ressure Transducer, AD Instruments) which was attached through
LAC11 Grass adapter cable to a computerized data acquisition

ystem with LabChart-7 pro software (Power Lab-4/24 T, model
LT844/P; AD Instruments Pty Ltd., Castle Hill, Australia) [18].

.6. Collection of blood and urine samples

Blood samples were collected from each rat immediately after
nvasive recording of BP parameters according to animal group-
ngs and markings. The blood samples were collected from the left
arotid artery using a capillary tube, collected into EDTA coated
est tubes and centrifuged at 3000 (rpm) for 10 min. to extract the
lasma. The plasma was stored at −20 ◦C for measurement of the
asting lipid profile, fasting electrolyte, urea and creatinine levels.

Twelve-hour urine samples were collected on day 17 or 18 of
regnancy using a locally constructed metabolic cage. The urine
ollected was preserved with toluene and used for determining
rinary protein, electrolyte, urea and creatinine levels and urine
olume. Total protein in the urine was assayed using Randox Biuret
its [50]. Urinary creatinine content was determined using the prin-
iple of a colourimetric reaction of creatinine with alkaline picrate
easured kinetically at 490 nm.

.7. Lipid profile assessment

High-density lipoprotein (HDL) and Low-density lipoprotein
LDL) were measured as previously described [51]. Total cholesterol
nd triglycerides were quantified using the Callegari S.P.A (Parma,
taly) Autoanalyzer system. This system employs the wet chemistry
nd photometric technology to perform absorbance readings which
easure the colour of the sample. The absorbance is converted

utomatically into concentration based on the standard calibration
urves stored in the equipment’s microprocessor.

.8. Plasma and urinary electrolytes

Sodium and potassium levels in the plasma and urine were mea-
ured using the flame photometry method (410 flame photometer,
hiron Diagnostics) following the manufacturer’s guidelines. Urea
nd Creatinine were determined using the standard assay kit
ollowing diacetyl monoxime, and alkaline picrate methods,
espectively.

.9. Statistical analysis
The data were analyzed with Graph Pad Prism 8 software (Graph
ad software San Diego, CA, USA). Statistical analysis was  per-
ormed using one-way analysis of variance (ANOVA) followed by
* significant vs Control Preg., �significant vs Control Preg + L-ARG., ˛significant vs
Salt Preg.

student-Newman-Keuls post hoc test. All data are presented as
mean ± S.E.M. Level of statistical significance was  taken at P < 0.05.

3. Result

3.1. Blood pressure

SBP, DBP, and MAP  measurements were recorded using the
tail-cuff non-invasive method during the 1 st and 2nd trimesters
of pregnancy. All three blood pressure parameters were signifi-
cantly higher (P < 0.05) in the Salt Preg and Salt Preg + L-ARG groups
compared to the Control Preg and Control Preg + L-ARG groups
during the 1 st and 2nd trimesters of pregnancy (Tables 1–3). On
the 19th day of gestation SBP, DBP, and MAP  measurements were
recorded using the invasive method, which is the gold standard for
BP measurements [52] in lower mammals. All three blood pres-
sure parameters were significantly higher (P < 0.05) in the Salt Preg
group only compared to the other groups (Tables 1–3). This could
imply L-Arginine is more effective at the 3rd trimester probably
due to a longer duration of supplementation.

3.2. Lipid profile

L-Arginine supplementation significantly increased (P < 0.05)
HDL levels in Control Preg + L-ARG and Salt Preg + L-ARG groups
compared to Control Preg and Salt Preg groups. On the other hand,

it significantly decreased (P < 0.05) LDL levels in these same groups
(Fig. 1). Total cholesterol level was  significantly higher (P < 0.05)
in Salt Preg and Salt Preg + L-ARG groups compared to the Control
Preg and Control Preg + L-ARG groups. Triglyceride level was sig-
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Fig. 1. Plasma levels of HDL and LDL in hypertensive pregnant rats following
L-Arginine supplementation *significant vs Control Preg., �significant vs Control
Preg + L-ARG., ˛significant vs Salt Preg.

Fig. 2. Total cholesterol and triglyceride levels in hypertensive pregnant rats fol-
lowing L-Arginine *significant vs Control Preg., �significant vs Control Preg + L-ARG.,
˛
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Fig. 3. Plasma and urinary sodium in hypertensive pregnant rats following L-
Arginine supplementation *significant vs Control Preg., �significant vs Control
Preg + L-ARG., ˛significant vs Salt Preg.

Fig. 4. Plasma and urinary potassium in hypertensive pregnant rats following
L-Arginine supplementation *significant vs Control Preg., �significant vs Control
Preg + L-ARG., ˛significant vs Salt Preg.

Fig. 5. Plasma urea and creatinine in hypertensive pregnant rats following L-
Arginine supplementation *significant vs Control Preg., �significant vs Control
significant vs Salt Preg.

ificantly highest (P < 0.05) in the Salt Preg group compared to the
ther three groups. It was also significantly higher (P < 0.05) in the
ontrol Preg + L-ARG and Salt Preg + L-ARG groups compared to the
ontrol Preg group (Fig. 2).

.3. Electrolytes

Plasma sodium and potassium were not significantly differ-
nt amongst the four groups. On the other hand, urinary sodium
as significantly higher (P < 0.05) in Salt Preg and Salt Preg + L-
RG groups compared to the Control Preg and Control Preg + L-ARG
roups. Likewise, urinary potassium was significantly highest
P < 0.05) in Salt Preg + L-ARG group compared to the three other
roups (Figs. 3 and 4).

Plasma urea and urinary urea were not significantly different
mongst the four groups. On the other hand, plasma creatinine
nd urinary creatinine levels were significantly lower (P < 0.05) in
he Control Preg + L-ARG and Salt Preg + L-ARG groups compared to
ontrol Preg and Salt Preg groups (Figs. 5–7).

Urinary protein level was significantly highest (P < 0.05) in Salt
reg group compared to the three other groups (Fig. 8).

.4. Foetal weight (gm)

Foetal weight was significantly lower (P < 0.05) in the Salt Preg

nd Salt Preg + L-ARG groups compared to the Control Preg and
ontrol Preg + L-ARG groups (Fig. 9).
Preg + L-ARG., ˛significant vs Salt Preg.

3.5. Twenty-four hour urine volume (mls)

Twenty-four hours urine volume was  significantly highest
(P < 0.05) in the salt Preg group compared to the Control Preg and

Control Preg + L-ARG groups (Fig. 10).
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Fig. 6. Urinary creatinine in hypertensive pregnant rats following L-Arginine sup-
plementation.
*significant vs Control Preg., and ˛significant vs Salt Preg.

Fig. 7. Urinary urea in hypertensive pregnant rats following L-Arginine supplemen-
tation.

Fig. 8. Urine protein level in hypertensive pregnant rats following L-Arginine sup-
plementation.
*significant vs Control Preg., �significant vs Control Preg + L-ARG., ˛significant vs Salt
Preg.

Fig. 9. Foetal weight in hypertensive pregnant rats following L-Arginine supple-
mentation.
*significant vs Control Preg., �significant vs Control Preg + L-ARG.

Fig. 10. Twenty-Four Hour Urine Volume in hypertensive pregnant rats following

L-Arginine supplementation. *significant vs Control Preg., �significant vs Control
Preg + L-ARG.

4. Discussion

The relationship between low plasma L-arginine concentra-
tion and higher blood pressure in Pregnancy-induced hypertension
(PIH) has been previously documented and it has been shown that
decreased L-arginine plasma levels might be a useful tool to predict
the development of PIH [53–56]. These suggest that L-arginine sup-
plementation may reduce the risk of developing PIH. Our findings
showed that hypertensive pregnant rats on oral L-arginine supple-
mentation had lower blood pressures which were comparable to
non-hypertensive pregnant control rats (Tables 1–3).

These results are consistent with a report showing that L-
arginine reduced the blood pressure in pregnant rats with uterine
hypoperfusion induced hypertension [57], likewise in humans
[58]. Altun et al. [59], also observed a decrease in blood pres-
sure in stress-induced preeclamptic rats with SBP lower in the
L-arginine supplemented group than in the preeclamptic group
without treatment. However, some studies have reported that oral
or intravenous L-arginine supplementation did not reduce blood
pressure during preeclampsia [60,61].

One of the suggested pathophysiologic basis of PIH is impaired
NO synthesis leading to endothelial dysfunction [53,62–64]. The
beneficial effect of L-arginine is linked to the release of NO
which causes an increase in 3′,5′-cyclic-guanosine monophosphate
(cGMP) production. This leads to the activation of cGMP-dependent
protein kinase (PKG) that mediates the relaxation of the vascular
smooth muscle cells (VSMCs), with a subsequent reduction in blood
pressure as a result of vasodilatation [65,66].

Increased salt intake is a known risk factor for developing
hypertension [67]. Our model used chronic salt intake to induce
hypertension in rats. This causes a corresponding increase in renal
salt excretion until the excretory capacities of renal tubules are
overwhelmed. Thus, there is a reset of the total amount of sodium
content in the extracellular fluid with a concomitant increase in
the total vascular volume thus resulting in hypertension. Therefore,
reducing the total body store of sodium is another mechanism of
managing hypertension. Diuretics produce their anti-hypertensive
effects by increasing the excretion of sodium through inhibiting
transporters and co-transporters that reabsorb electrolytes [68,69].

Similarly, calcium channel blockers also possess natriuretic
property in addition to their vasodilatory effects [68]. Increased
natriuresis causes a reduction of total extracellular fluid volume
as a result of increased diuresis and this is responsible for its anti-
hypertensive effects. Nitric oxide has also been shown to inhibit the
Na+–K+–Cl– cotransporter (NKCC2), which is responsible for reab-

sorption of sodium, potassium and chloride in the loop of Henle
[69]. The inhibition of this NKCC2 transporter results in increased
excretion of sodium and potassium in the urine.
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Our findings showed that L-arginine supplementation signif-
cantly increased urinary excretion of sodium and potassium

ithout affecting the serum levels of the electrolytes (Figs. 3–7).
his has been reported in a previous study [70]. Our results
lso showed a significantly higher (P < 0.05) urine volume in the
ypertensive pregnant rats compared to the control pregnant rats
Fig. 10).

The lipid-lowering benefits of L-arginine have also been
ocumented. Pahlavani et al. [71] reported that L-arginine
upplementation significantly decreased triglycerides, LDL and
holesterol levels while it significantly increased HDL levels com-
ared to the control group. Nascimento et al. [72], also reported
imilar findings although, these authors stated no significant effect
n triglycerides and total cholesterol levels. Our results are simi-
ar to these findings that L-arginine supplementation significantly
ecreased LDL, triglyceride levels while it significantly increased
DL levels in hypertensive pregnant rats (Figs. 1 and 2).

Maternal dyslipidemia is associated with increased maternal
orbidity and mortality and poor fetal outcomes. Increased triglyc-

rides level has been linked to increased pregnancy complications.
igh levels of triglyceride during early pregnancy has been reported

o be associated with increased incidence of PIH, preeclampsia,
arge for gestational age babies, and a higher rate of preterm
eliveries [73]. It has been reported that hypertriglyceridemia is
ssociated with a higher risk of maternal obesity and preeclampsia
74]. A recent study also reported that both high total cholesterol
nd high triglyceride levels were associated with increased rates
f preterm deliveries [75]. Similarly, increased LDL fraction and
educed HDL levels have also been reported to be associated with
IH, gestational DM and preeclampsia [76].

Preeclampsia complicates about 3–5% of all pregnancies and
s defined as hypertension occurring from 20 weeks of gestation
n association with proteinuria of >300 mg/24 h [77]. The results
rom this study showed that L-arginine supplementation signifi-
antly reduced (P < 0.05) urinary protein levels in the hypertensive
regnant rats compared to control pregnant rats (Fig. 8). This is dif-
erent from a previous study that showed no effect on proteinuria
n preeclamptic women administered L-arginine [78].

Our findings suggest that oral L-arginine may  be beneficial in
reventing preeclampsia superimposed on chronic hypertension.
hough the mechanisms through which L-arginine sub-serves this
nti-proteinuric effect is unknown, we hypothesized that it may
e related to the vasodilatory effect of NO which in turn reduces
lomerular filtration pressure [79] across glomerular capillaries.

Foetal weight was significantly lower (p < 0.05) in the hyper-
ensive pregnant rats compared to the control pregnant rats and
ral L-arginine supplementation did not reverse this trend (Fig. 9).
his is in line with a study that showed that L-arginine supplemen-
ation does not enhance weight gain in pregnant spontaneously
ypertensive rats [80].

. Conclusion

The results of our study indicate that L-arginine supple-
entation attenuates several deleterious effects of salt-induced

ypertension in pregnant rats possibly through the described
ole of L-arginine in NO synthesis which may  support beneficial
asodilatory effects; L-arginine may  also have a diuretic-like action,
owever, this concept is still speculative and will require further
tudy.
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11] A. Skoczyńska, B. Turczyn, M.  Murawski, et al., Arterial hypertension in
pregnant women  in relation to professional work, Arter. Hypertens. 15 (2011)
290–298.

12] F.G. Cummingham, N.F. Gant, K.J. Leveno, et al., Hypertensive Disorders in
Pregnancy, Williams Obstetrics, 22nd edition, McGraw-Hill, New York, 2005,
pp. 761–764.

13] I.G. Ray, P. Diamond, G. Singh, C.M. Bell, Brief overview of maternal
triglycerides as a risk factor for pre-eclampsia, Br. J. Obstet. Gynaecol. 113 (4)
(2006) 379–386.

14] N.A.F. Islam, M.A.R. Chowdhury, G.M. Kibria, S. Akhter, Study of serum lipid
profile in pre-eclampsia and eclampsia, Faridpur Med. Coll. J. 5 (2) (2010)
56–59.

15] A.C. Hubel, Dyslipidemia, iron, and oxidative stress in preeclampsia.
Assessment of maternal and feto-placental interactions, Semin. Reprod.
Endocrinol. 16 (1) (1998) 75–92.

16] G.P. Sacks, K. Studena, I.L. Sargent, C.W. Redman, Normal pregnancy and
preeclampsia both produce inflammatory changes in peripheral blood
leukocytes akin to those of sepsis, Am. J. Obstet. Gynecol. 179 (1998) 80–86.

17] Y. Zhou, C.H. Damsky, K. Chiu, et al., Preeclampsia is associated with abnormal
expression of adhesion molecules by invasive cytotrophoblasts, J. Clin. Invest.
91  (1993) 950–960.

18] G.O. Oludare, O.J. Ilo, B.A. Lamidi, Effects of Lipopolysaccharide and high saline
intake on blood pressure, angiogenic factors and liver enzymes of pregnant
rats, Niger. J. Physiol. Sci. 32 (2) (2017) 129–136.

19] L.G. Thaete, D.M. Kushner, E.R. Dewey, M.G. Neerhof, Endothelin and
theregulation of uteroplacental perfusion in nitric oxide synthase
inhibition-induced foetal growth restriction, Placenta 26 (2005) 242–250.

20] K. Tsukimori, H. Komatsu, K. Fukushima, et al., Inhibition of nitric oxide
synthase at mid  gestation in rats is associated with increases in arterial
pressure, serum tumour necrosis factor-alpha, and placental apoptosis, Am.  J.
Hypertens. 21 (4) (2008) 477–481.

21] M.D. Lindheimer, A.I. Katz, in: D.W. Seldin, G. Giebisch (Eds.), Renal
Physiology and Disease in Pregnancy. In: The Kidney: Physiology and
Pathophysiology, Raven, New York, 1992, pp. 3371–3431, edited by.

22] R.A. Khalil, J.K. Crews, J. Novak, et al., Enhanced vascular reactivity during
inhibition of nitric oxide synthesis in pregnant rats, Hypertension 31 (1998)
1065–1069.

23] P. Meneton, X. Jeunemaitre, H.E. de Wardener, G.A. Macgregor, Links between
dietary salt intake, renal salt handling, blood pressure and cardiovascular
diseases, Physiol. Rev. (2005) 679–715.

24] N.K. Hollenberg, The influence of dietary sodium on blood pressure, J. Am.
Coll. Nutr. 25 (3) (2006) 240–246.
25] P.W. Sanders, Vascular consequences of dietary salt intake, Am. J. Physiol.
Renal Physiol. 297 (2) (2009) F237–F243.

26] O.A. Sofola, A. Knill, R. Hainsworth, M.  Drinkhill, Change in endothelial
function in me senteric arteries of Sprague-Dawley rats fed a high salt diet, J
Physiol. 543 (1) (2002) 255–260.

http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0130


, et al

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[
improves the glomerular filtration rate and renal blood flow after 24 hours of
unilateral ureteral obstruction in rats, J. Urol. 171 (2 Pt 1) (2004) 926–930.

[80] S.A. José Ricardo, S. Nelson, B.G. Sérgio, Effects of L-arginine oral supplements
in  pregnant spontaneously hypertensive rats, Acta Ciruguca Brasileira 21 (4)
A.P. Arikawe, I.C. Udenze, A.W. Olusanya

27] W.  Zheng, H. Ji, C. Maric, et al., Effect of dietary sodium on estrogen regulation
of  blood pressure in Dahl salt-sensitive rats, Am.  J. Physiol. Heart Circ. Physiol.
294 (4) (2008) H1508–H1513.

28] J. Zhu, T. Huang, J.H. Lombard, Effect of high-salt diet on vascular relaxation
and oxidative stress in mesenteric resistance arteries, J. Vasc. Res. 44 (2007)
382–390.

29] O. Schmidlin, A. Forman, A. Sebastian, R.C. Morris, What initiates the pressor
effect of salt in salt-sensitive humans? Observations in normotensive blacks,
Hypertension 49 (5) (2007) 1032–1039.

30] A.K. Oloyo, O.A. Sofola, C.N. Anigbogu, Orchidectomy attenuates impaired
endothelial effects of a high salt diet in Sprague-Dawley rats, Can. J. Physiol.
Pharmacol. 89 (5) (2011) 419–428.

31] J. Zhu, T. Mori, T. Huang, J.H. Lombar, Effect of high-salt diet on NO release and
superoxide production in rat aorta, Am. J. Physiol. Heart Circ. Physiol. 286 (2)
(2004) H575–H583.

32] U. Förstermann, T. Münzel, Endothelial nitric oxide synthase in vascular
disease: from marvel to menace, Circulation 113 (2006) 1708–1714.

33] D. Tousoulis, C. Antoniades, C. Tentolouris, et al., L-Arginine in cardiovascular
disease: dream or reality? Vasc. Med. 7 (2002) 203–211.

34] C. Tentolouris, D. Tousoulis, G.G. Goumas, et al., L-arginine in coronary
atherosclerosis, Int. J. Cardiol. 75 (2000) 123–128.

35] H. Li, U. Forstermann, Nitric oxide in the pathogenesis of vascular disease, J.
Pathol. 190 (2000) 244–254.

36] P. Clarkson, M.R. Adams, A.J. Powe, et al., Oral l-arginine improves
endothelium-dependent dilation in hypercholesterolemic young adults, J.
Clin. Invest. 97 (1996) 1989–1994.

37] A.J. Maxwell, B. Anderson, M.P. Zapien, J.P. Cooke, Endothelial dysfunction in
hypercholesterolemia is reversed by a nutritional product designed to
enhance nitric oxide activity, Cardiovasc. Drugs Ther. 14 (2000) 309–316.

38] S. Marchesi, G. Lupattelli, D. Siepi, et al., Oral L-arginine administration
attenuates postprandial endothelial dysfunction in young healthy males, J.
Clin. Pharm. Ther. 26 (2001) 343–349.

39] A. Wolf, C. Zalpour, G. Theilmeier, et al., Dietary l-arginine supplementation
normalizes platelet aggregation in hypercholesterolemic humans, J. Am.  Coll.
Cardiol. 29 (1997) 479–485.

40] J.A. Panza, P.R. Casino, D.M. Badar, Effect of increased availability of
endothelium-dependent vascular relaxation in normal subjects and in
patients with essential hypertension, Circulation 87 (1993) 1475–1481.

41] S. Taddei, A. Virdis, P. Mattei, et al., Defective L-arginine-nitric oxide pathway
in  offspring of essential hypertensive patients, Circulation 94 (1996)
1298–1303.

42] J.J. Kelly, P. Williamson, A. Martin, J.A. Whitworth, Effects of oral L-arginine on
plasma nitrate and blood pressure in cortisol-treated humans, J. Hypertens.
19 (2001) 263–268.

43] C. Battaglia, M.  Salvatori, N. Maxia, et al., Adjuvant L-arginine treatment for
in-vitro fertilization in poor responder patients, Hum. Reprod. 14 (7) (1999)
1690–1697.

44] M.  Rosselli, Nitric oxide and reproduction, Mol. Hum. Reprod. 3 (8) (1997)
639–641.

45] H.A. Walker, T.S. Dean, T.A.B. Sanders, et al., The phytoestrogen Genistein
produces acute nitric oxide-dependent dilation of human forearm vasculature
with similar potency to 17 �-estradiol, Circulation 103 (2001) 258–262.

46] I. Neri, H. Valensise, F. Facchinetti, et al., 24-hour ambulatory blood pressure
monitoring: a comparison between transdermal glyceryl-trinitrate and oral
nifedipine, Hypertens. Pregnancy 18 (1999) 107–113.

47] F. Facchinetti, M.  Longo, F. Piccinini, et al., L-arginine infusion reduces blood
pressure in preeclamptic women through nitric oxide release, J. Soc. Gynecol.
Invest. 6 (1999) 202–207.

48] V.I. McLoone, J.V. Ringwood, B.V. Vliet, A 5-component Model for Salt-induced
Hypertension, 7th IFAC MCBMS, 2009, pp. 175–180.

49] F.K. Marcondes, F.J. Bianchi, A.P. Tanno, Determination of the estrous cycle
phases of rats: some helpful considerations, Braz. J. Biol. 62 (2002) 609–614.

50] N.W. Tietz, Clinical Guide to Laboratory Tests, 3rd ed., Saunders,
Philadephia,WB, 1995.

51] Y. Okamoto, S. Tanaka, H. Nakano, Direct measurement of HDL cholesterol
preferable to precipitation method, Clin. Chem. 41 (1995) 1784.

52] M.  Feng, S. Whitesall, Y. Zhang, et al., Validation of volume-pressure recording
tail cuff blood pressure measurements, Am.  J. Hypertension (2008) 1–4.

53] A. Grafka, M.  Łopucki, K. Karwasik-Kajszczarek, et al., Study of the role of
L-arginine in the diagnosis of pregnancy-induced hypertension, Arter.
Hypertens. 20 (3) (2016) 113–118.
54] J. Wang, T. Kotani, H. Tsuda, et al., Is the serum L-arginine level during early
pregnancy a predictor of pregnancy-induced hypertension? J. Clin. Biochem.
Nutr. 57 (1) (2015) 74–81.

55] Y.J. Kim, H.S. Park, H.Y. Lee, et al., Reduced L-arginine level and decreased
placental eNOS activity in preeclampsia, Placenta 27 (2006) 438–444.
. / Pathophysiology 26 (2019) 191–197 197

56] G. D’Aniello, A. Tolino, G. Fisher, Plasma L-arginine is markedly reduced in
pregnant women affected by preeclampsia, J. Chromatogr. B Biomed. Sci.
Appl. 753 (2001) 427–431.

57] B.T. Alexander, M.T. llinas, W.C. Krugerber, J.O. Granger, l-arginine attenuates
hypertension in pregnant rats with reduced uterine perfusion pressure,
Hypertension 43 (2004) 832–836.

58] Q. Zhu, X. Yue, Q.Y. Tian, et al., Effect of L-arginine supplementation on blood
pressure in pregnant women: a meta-analysis of placebo-controlled trials,
Hyper. Pregnancy 32 (2013) 32–41.

59] Z.S. Altun, S. Uysal, G. Guner, et al., Effects of oral L-arginine supplementation
on  blood pressure and asymmetric dimethylarginine in stress-induced
preeclamptic rats, Cell Biochem. Funct. (26) (2008) 648–653.

60] M.A. Hladunewich, G.C. Derby, R.A. Lafayette, et al., Effect of L-arginine
therapy on the glomerular injury of preeclampsia: a randomized controlled
trial, Obstet. Gynecol. 107 (2006) 886–895.

61] C. Grunewald, K. Carlstrom, G. Kumlien, et al., Exhaled oral and nasal nitric
oxide during L-arginine infusion in preeclampsia, Gynecol. Obstet. Invest. 46
(1998) 232–237.

62] K. Rytlewski, R. Olszanecki, R. Korbut, Z. Zdebski, Effects of prolonged oral
supplementation with L-arginine on blood pressure and nitric oxide synthesis
in  preeclampsia, Eur. J. Clin. Invest. 35 (2005) 32–37.

63] A.C. Staff, L. Berge, G. Haugen, et al., Dietary supplementation with L-arginine
or  placebo in women with pre-eclampsia, Acta Obstet. Gynecol. Scand. 83
(2004) 103–107.

64] G.D. Helmbrecht, M.Y. Farhat, L. Lochbaum, et al., L-arginine reverses the
adverse pregnancy changes induced by nitric oxide synthase inhibition in the
rat,  Am.  J. Obstet. Gynecol. 175 (1996) 800–805.

65] Y. Tanaka, G. Tang, K. Takizawa, et al., K+ channels contribute to nitric oxide
and atrial natriuretic peptide-induced relaxation of a rat conduit artery, J.
Pharmacol. Exp. Ther. 317 (2006) 341–354.

66] Q. Li, J.Y. Youn, H. Cai, Mechanisms and consequences of endothelial nitric
oxide synthase dysfunction in hypertension, J. Hypertens. 33 (2015)
1128–1136.

67] J.R. Ivy, M.A. Bailey, Pressure natriuresis and the renal control of arterial blood
pressure, J. Physiol. 592 (2014) 3955–3967.

68] C.J. Cheng, A.R. Rodan, C.L. Huang, Emerging targets of diuretic therapy, Clin.
Pharmacol. Ther. 102 (2017) 420–435.

69] M.A. Garfinkle, Salt and essential hypertension: pathophysiology and
implications for treatment, J. Am.  Soc. Hypertens. 11 (2017) 385–391.

70] T.F. Luscher, H.A. Bock, The endothelial L-arginine/nitric oxide pathway and
the renal circulation, Klin Wochenschr. 69 (1991) 603–609.

71] N. Pahlavani, M.  Jafari, O. Sadeghi, et al., L-arginine supplementation and risk
factors of cardiovascular diseases in healthy men: a double-blind randomized
clinical trial, F1000 Research 3 (306) (2017) 1–11.

72] M.A. Nascimento, E.M.S. Higa, M.T. de Mello, et al., Effects of short-term
L-arginine supplementation on lipid profile and inflammatory proteins after
acute resistance exercise in overweight men, Clin. Nutr. ESPEN 9 (3) (2014)
e141–e145.

73] T.G. Vrijkotte, N. Krukziener, B.A. Hutten, et al., Maternal lipid profile during
early pregnancy and pregnancy complications and outcomes: the ABCD
study, J. Clin. Endocrinol. Metab. 97 (2012) 3917–3925.

74] S.H. Sharami, A. Tangestani, R. Faraji, et al., Role of dyslipidemia in
preeclamptic overweight pregnant women, Iran. J. Reprod. Med. 10 (2012)
105–112.

75] S. Jiang, J. Jiang, H. Xu, et al., Maternal dyslipidemia during pregnancy may
increase the risk of preterm birth: a meta-analysis, Taiwan. J. Obstet. Gynecol.
56  (2017) 9–15.

76] L. Belo, M.  Caslake, D. Gaffney, et al., Changes in LDL size and HDL
concentration in normal and preeclamptic pregnancies, Atherosclerosis 162
(2002) 425–432.

77] J.A. Hutcheon, S. Lisonkova, K.S. Joseph, Epidemiology of pre-eclampsia and
the other hypertensive disorders of pregnancy, Best Pract. Res. Clin. Obstet.
Gynaecol. 25 (2011) 391–403.

78] K. Rytlewski, R. Olszanecki, R. Lauterbach, et al., Effects of oral L-arginine on
the foetal condition and neonatal outcome in preeclampsia: a preliminary
report, Basic Clin. Pharmacol. Toxicol. 99 (2006) 146–152.

79] K. Ito, Chen J, E.D.Jr. Vaughan, et al., Dietary L-arginine supplementation
(2006) 192–195.

http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0340
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0340
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0340
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0340
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0340
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0340
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0340
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0340
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0340
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0340
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0340
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0340
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0340
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0340
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0340
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0340
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0340
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0340
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0340
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0345
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0350
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0355
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0360
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0365
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0370
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0375
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0380
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0385
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0390
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0395
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400
http://refhub.elsevier.com/S0928-4680(19)30005-7/sbref0400

	L-arginine supplementation lowers blood pressure, protein excretion and plasma lipid profile in experimental salt-induced ...
	1 Introduction
	2 Methodology
	2.1 Animals
	2.2 Experimental design and animal groupings
	2.3 Assessment of oestrous cycle and induction of pregnancy
	2.4 Non-invasive blood pressure measurement
	2.5 Sacrifice, invasive blood pressure and foetal weight measurements
	2.6 Collection of blood and urine samples
	2.7 Lipid profile assessment
	2.8 Plasma and urinary electrolytes
	2.9 Statistical analysis

	3 Result
	3.1 Blood pressure
	3.2 Lipid profile
	3.3 Electrolytes
	3.4 Foetal weight (gm)
	3.5 Twenty-four hour urine volume (mls)

	4 Discussion
	5 Conclusion
	Funding
	Acknowledgement
	References


