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Drug-induced respiratory depression (DIRD) is a common problem encountered post-operatively and
can persist for days after surgery. It is not always possible to predict the timing or severity of DIRD
due to the number of contributing factors. A safe and effective respiratory stimulant could improve
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1. Introduction

Respiratory depression in the hospital setting isa common prob-
lem encountered post-operatively and in the intensive care unit
(Overdyketal.,2007).In many instances, the respiratory depression
is an undesired consequence of administering drugs that sedate or
relieve pain. To illustrate, among postoperative patients receiving
opioids, the incidence of clinically significant respiratory depres-
sion (respiratory acidosis and hypoxemia) requiring intervention
occurs in approximately 2% of the surgical population (Overdyk
et al., 2007; Shapiro et al., 2005). Unfortunately, it is not always
possible to predict the timing or severity of these events due to
the number of contributing factors, including age, sex, body-mass
index, presence of co-morbidities, and concomitant medications
administered. On the other hand, some risk factors are very strong
predictors of respiratory complications post-operatively. For exam-
ple, in bariatric patients the incidence of deleterious respiratory
events post-operatively may be as high as 100% (Overdyk et al.,
2007).
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Typically, in the immediate post-operative period and while
in the post-anesthesia care unit, a patient’s ventilatory perfor-
mance is monitored intensively and respiratory depression can
be treated early with interventions such as verbal stimulation,
oxygen therapy, and positive airway pressure (i.e., CPAP). Occa-
sionally, profound respiratory depression requires reversal by
administering a selective antagonist of (e.g., naloxone or flumaze-
nil) and/or decreasing subsequent doses of the depressant agent.
Although this approach may improve respiratory function, seda-
tion and/or analgesia will be sub-optimal. If a safe and effective
respiratory stimulant drug were available to support breathing
post-operatively it is likely that pain control in some patients
would improve because analgesia could be used as the endpoint
for titration of an opioid rather than the magnitude of respiratory
depression it elicits.

For those patients who remain intubated following surgery
(e.g., open chest procedures), mechanical ventilation avoids acute
post-operative respiratory depression, but creates the need for
weaning from mechanical ventilation and subsequent extubation,
and overall increases pulmonary complications. Early weaning and
extubation is associated with decreased post-operative morbidity
and mortality, however, not all patients are able to success-
fully wean from the ventilator and maintain adequate ventilation
after extubation, creating a clinical situation requiring an urgent
response, including re-intubation. In this scenario, acute ventila-
tory support with a ventilatory stimulant drug would likely provide
substantial patient benefit and hasten patient return to an obser-
vational ward.
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Patients who are housed on usual patient floors for routine post-
operative care are at greatest risk for opioid-induced respiratory
depression from postoperative day 1 through day 5 (Overdyk et al.,
2007; Reeder et al., 1992a,b; Taylor et al., 2005). In this setting, res-
piratory monitoring is typically limited. Progressive and ultimately
life-threatening respiratory events may go unrecognized until
significant morbidity or mortality occurs. Thus, there is a need for
a respiratory stimulant beyond the post-anesthesia care unit. This
requirement could be met by a drug that is formulated as: (1) both
an intravenous and oral preparation, or (2) an intravenous product
with a long duration of effect.

Another important risk factor that is increasing in prevalence
is the co-morbidity of sleep-disordered breathing in the peri-
operative patient (Vasu et al., 2012). Unfortunately, the majority
of patients with sleep-disordered breathing remain undiagnosed
and opioids and other respiratory depressants can exacerbate this
condition (Yue and Guilleminault, 2010; Zutler and Holty, 2011).
Furthermore, opioids may have increased potency as analgesics in
pediatric and adult patients with nocturnal hypoxemia due to sleep
apnea (Brown et al., 2006; Doufas et al., 2013). This also translates
into increased potency as respiratory depressants (Waters et al.,
2002), creating a vicious circle of cause and effect. The importance
of sleep-disordered breathing peri-operatively dictates that any
drug developed for use as a respiratory stimulant needs to have
efficacy in sleep-related breathing disturbances or, at the very least,
not exacerbate the disorder.

The purpose of this review is to discuss the current pharmaceu-
tical armamentarium of drugs that are licensed for use in humans
as respiratory stimulants and that could be used to reverse drug-
induced respiratory depression in the post-operative period. These
are currently restricted to doxapram (globally) and almitrine (select
countries). Both drugs are believed to increase minute volume pri-
marily by inhibiting potassium channels within the carotid bodies.
Thus, we will begin with a short description of the role of potas-
sium channels in carotid body chemoreception and the effects of
these drugs at this molecular target. We will then review the past
and present use of doxapram and almitrine and their limitations as
chemotherapeutics. We will also briefly discuss new chemical enti-
ties (AMPAkines and GAL-021) that have recently been evaluated
in Phase 1 clinical trials and where the initial regulatory registra-
tion would likely be as a respiratory stimulant in the post-operative
setting.

2. Carotid body effects of current drugs

Doxapram and almitrine stimulate breathing by acting at the
level of the carotid bodies. Transecting the carotid sinus nerve
blocks the ventilatory effects of almitrine at all doses tested and
doxapram at normal clinical doses (de Backer et al., 1983; De Backer
et al., 1985; Laubie and Schmitt, 1980; Mitchell and Herbert, 1975;
Nishino et al., 1982). At higher doses of doxapram, residual ventila-
tory stimulation persists in carotid and aortic denervated animals,
indicating an additional site of action exists presumably within
the central nervous system (CNS) (Mitchell and Herbert, 1975;
Wilkinson et al., 2010).

Both drugs are believed to increase carotid sinus nerve activ-
ity by co-opting a mechanism that contributes to endogenous
hypoxia sensing, namely inhibition of potassium channels on glo-
mus cells. A detailed description this mechanism can be found
elsewhere (Buckler, 2007; Peers et al., 2010). In brief, hypoxia
inhibits K* channels on type I glomus cells causing depolarization
of the cell membrane and an influx of Ca%* through voltage-gated
Ca%* channels. Calcium influx triggers exocytosis of excitatory
neurotransmitters (e.g., ATP and acetylcholine), which in turn gen-
erate action potentials on nearby carotid sinus nerve afferent

terminals. Of the myriad oxygen-sensitive K* channels that exist,
the primary types expressed on human glomus cells are a voltage-
dependent and Ca2*-activated channel (IKCa, also known as BK)
and a background leak channel (TWIK-related acid-sensitive K*
channel; TASK) (Fagerlund et al., 2010; Mkrtchian et al., 2012). The
main function of BK channels is to contribute to action potential
repolarization (Sah, 1996). Thus, drug-induced inhibition of this
channel increases action potential frequency. TASK channels are
outward leak currents that maintain resting membrane potential
(Mathie and Veale, 2007). Inhibition of these channels increases cell
excitability.

The effects of doxapram on BK channels were initially evalu-
ated using isolated neonatal rat glomus cells (Peers, 1991). In this
study, doxapram reversibly inhibited BK current (IC59 ~5 wM).In a
later study using isolated rabbit carotid bodies, BK and TASK chan-
nel openers blocked the effects of doxapram on carotid sinus nerve
activity, suggesting that TASK channel inhibition also contribute
to the ventilatory effects of doxapram (Takahashi et al., 2005).
Indeed, doxapram inhibits current through cloned rat TASK chan-
nels expressed in oocytes (ICsg ~400 nM for the TASK-1 subtype)
(Cotten et al., 2006). Given that therapeutic plasma concentra-
tion of doxapram is in the order of 4-5uM (see below), these
studies suggest that doxapram may increase ventilatory drive
via inhibition of TASK channels and to a lesser extent the BK
channel.

The effects of almitrine on ionic currents from isolated rat
type 1 glomus cells have been reported (Lopez-Lopez et al.,
1998; Peers and O’Donnell, 1990). Almitrine inhibits BK currents
(ICs09 ~ 200 nM) without altering voltage dependent K*, Na*, or cal-
cium currents. To our knowledge, the effect of almitrine on TASK
channels has not been tested.

3. Doxapram
3.1. General use

Doxapram was first identified as an analeptic agent with venti-
latory stimulant properties in the 1960s (Ward and Franko, 1962)
and was used clinically for more than 40 years. In recent years, the
use of doxapram has declined considerably due to its side-effect
profile that includes hypertension, anxiogenesis, and dyspnea (see
below). Doxapram (Dopram®) is still licensed for human use with
three primary indications (as per the Dopram package insert,
FDA.gov, 2013): (1) to stimulate respiration in the postoperative
patient and in patients with drug-induced post-anesthesia respi-
ratory depression or apnea, (2) to stimulate respiration, hasten
arousal, and return airway protective reflexes in patients with
respiratory and CNS depression due to drug overdosage, and (3)
to stimulate respiration in chronic pulmonary disease patients
with acute respiratory insufficiency. Doxapram also is used off-
label to decrease post-operative shivering in adults (Singh et al.,
1993), though this effect may be minimal (Komatsu et al., 2005),
and apnea of prematurity in human neonates (Bairam et al.,
1992).

In veterinary medicine, doxapram is licensed for use in dogs,
cats and horses (Dopram-V®, Respiram®), and is used off-license in
other species. In animals, doxapram is primarily used to stimulate
respiration and speed awakening after general anesthesia, diag-
nose laryngeal paralysis, and initiate and stimulate respiration in
neonates following cesarean section or dystocia. However, in both
human and veterinary medicine, the need for an analeptic to hasten
arousal from anesthesia has declined considerably because of the
introduction of shorter-acting anesthetic agents (e.g., sevoflurane
and propofol).
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3.2. Effects on breathing

3.2.1. Effects on ventilation in drug-naive subjects

Doxapram elicits respiratory stimulation as evidenced by
increased minute volume (Vi) in a broad range of species (Bairam
et al., 1990; Bleul et al.,, 2010; Bleul and Bylang, 2012; Burki,
1984; Calverley et al., 1983; Forster et al., 1976; Gregoretti and
Pleuvry, 1977; Khanna and Pleuvry, 1978; Murphy et al,, 2010;
Wilkinson et al., 2010). The increase in V¢ is predominantly due to
an increase in tidal volume (V1) with little effect on respiratory rate
(RR), although a few studies report an increase in both. The effec-
tive blood concentration of doxapram in humans to increase Vg is
1.5-2 pg/mL or ~4-5 uM (Calverley et al., 1983). This is similar to
rats (Galleon Pharmaceuticals, unpublished data) and is likely con-
served across species. The major metabolite, keto-doxapram, is also
a ventilatory stimulant albeit with lower potency than the parent
compound (Bairam et al., 1990).

3.2.2. Effects on drug-induced hypoventilation

Many classes of drugs administered in the perio-operative
setting elicit alveolar hypoventilation. Doxapram can normalize
ventilation by increasing ventilatory drive (i.e., a left shift in the CO,
response curve) (Ramamurthy et al.,, 1975; Randall et al., 1989), and
increasing CO, (i.e., increased slope of the CO, response curve) and
hypoxic (Lugliani et al., 1979) chemosensitivity. As long as a patient
can respond to chemoreceptor stimulation, doxapram should be
able to increase V; in the presence of most drugs. Situations where
a patient may not respond include severe CNS depression (e.g.,
due to prolonged hypoxia, major drug overdose, or brainstem
injury), or an inability to increase activity of the respiratory mus-
cles (e.g., in the presence of muscle relaxants or neuromuscular
disorders).

The class of drug most often associated with acute life-
threatening respiratory depression is the opioids. Doxapram
diminishes the magnitude of opioid-induced hypoventilation
across a range of species (Franko and Ward, 1971; Gasser, 1977,
Golder et al., 2012c; Gregoretti and Pleuvry, 1977; Hillidge, 1976;
Khanna and Pleuvry, 1978; Ramamurthy etal., 1975) (Fig. 1). Nalox-
one, a selective opioid receptor antagonist, reverses opioid-induced
respiratory depression but also removes analgesia which creates a
clinical problem post-operatively. Doxapram does not interact with
opioid receptors and so analgesia is maintained.
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3.2.3. Effects on sleep-disordered breathing

Opioids and other respiratory depressants exacerbate preexist-
ing SDB in the perio-operative period (Vasu et al., 2012). The effect
of doxapram on the severity of obstructive sleep apnea (OSA) has
been evaluated in a small study using four subjects (Suratt et al.,
1986). Doxapram decreased the duration and severity of oxyhe-
moglobin desaturation events, with no effect on the number of
desaturations or time spent in NREM and REM sleep. Unfortunately,
doxapram also increased blood pressure, which is undesirable in
people with a disease known to cause hypertension. Although the
small sample size diminishes the findings of this study, the data
suggest that increasing respiratory drive chemically, presumably
via peripheral chemoreceptors, is a rational approach to treating
sleep disordered breathing (SDB) in the perio-operative setting.

3.3. Side effect profile and toxicity

Nowadays, the primary limitation to more widespread use of
doxapram is its analeptic effect. Previously, this property was
desirable and used to hasten recovery from anesthesia. With use
of shorter-acting anesthetic agents, the need for stimulants has
diminished and the analeptic properties of doxapram are more
evident.

Doxapram is panicogenic and patients with a panic disorder
exhibit increased sensitivity to doxapram (Abelson et al., 1996a,b).
Panic disorders and abrupt increases in arousal can elicit hyper-
ventilation (Nardi et al., 2009). This relationship may explain
why residual ventilatory stimulation persists following doxapram
administration in carotid denervated/ablated animals and humans.

The pressor effects of doxapram have been recognized since
its initial use. In humans and dogs, the pressor effect in nor-
motensive individuals has been described as “slight” with a larger
sustained increase in blood pressure and cardiac output docu-
mented in hypotensive individuals (Kim et al., 1971; Stephen and
Talton, 1964). The mechanism whereby doxapram increases blood
pressure is unknown but may be related to increased circulating
catecholamine levels during administration (Abelson et al., 1996b).

Doxapram increases heart rate in multiple species (Gay et al.,
1978; Jensen and Klemm, 1967; Wernette et al., 1986). The effects
on cardiac rhythm are less consistent (Huffington and Craythorne,
1966; Stephen and Talton, 1966). Doxapram prolongs the QT inter-
val on electrocardiograms in premature infants by an unknown
mechanism (Miyata et al., 2007). Drug-induced prolongation of the
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Fig. 1. The effects of doxapram and almitrine on morphine-induce respiratory depression in conscious rats. Minute volume was measured using whole-body plethysmography
before and after morphine (10 mg/kgIV) bolus and doxapram (1.0 mg/kg/min IV) and almitrine (0.03 mg/kg/min) infusion. Morphine decreased minute volume approximately
40-50% below baseline values. Subsequent doxapram and almitrine infusion significantly increased minute volume compared to vehicle controls. Graphs are modified from
those previously presented in poster format (Golder et al., 2012c; Gruber et al., 2011). *Different to vehicle, p<0.05. Values are means + SEM.
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QT interval may be followed by potentially fatal arrhythmias, such
as Torsade de pointes.

In terms of severe life-threatening side effects, doxapram is
described as having a wide therapeutic window (in humans
~20-40 fold) (Yost, 2006). At toxic single doses in animals (e.g.,
rat LDsg=72mg/kg IV), the primary manifestation of toxicity
is CNS excitation including hyperactivity, tremors, tonic—clonic
movements, and convulsions (Ward et al., 1968). Other symp-
toms include salivation, diarrhea, emesis, urination, and defecation
(Ward et al.,, 1968). Doxapram is pro-convulsant but only at
doses much higher than those that evoke respiratory stimulation
(Albertson et al., 1983).

3.4. Stereo-selective effects of doxapram

Doxapram is racemic, and exists as a racemate with positive
(+) and negative (—) enantiomers. There is considerable precedent
in the literature for the pharmacokinetic and pharmacodynamic
properties of chiral drugs to be stereoselective. In these instances
the enantiomer possessing the desirable pharmacological prop-
erties is termed the eutomer, whereas the enantiomer lacking
such properties is termed the distomer. We hypothesized that the
respiratory stimulant properties of doxapram would be stereos-
elective and could be evaluated by chirally separating doxapram
into its (+) enantiomer (GAL-054) and (—) enantiomer (GAL-053).
Pre-clinically we demonstrated that the (+) enantiomer, GAL-054,
and not the (—) enantiomer, GAL-053, dose-dependently increased
minute volume when administered intravenously to drug naive
and opioid challenged rats and cynomolgus monkeys (Golder
et al., 2012a,b,c). Moreover, the deleterious side-effects of agita-
tion and seizures were restricted to GAL-053. There were minimal
behavioral changes observed in rats and monkeys receiving GAL-
054. Thus, GAL-054 is the eutomer and GAL-053 the distomer
of doxapram. Unfortunately, in conscious rats GAL-054 increased
blood pressure approximately 15-20% above baseline values at
doses that were moderately respiratory stimulant. This effect was
confirmed in a Phase 1 clinical trial evaluating the effects of
GAL-054 in healthy volunteers (Galleon Pharmaceuticals, unpub-
lished data). Thus, the ventilatory stimulant and pressor effects of
doxapram cannot be separated by enantiomeric separation of the
racemate.

4. Almitrine
4.1. General use

Almitrine bismesylate was developed in the 1970s as a respi-
ratory stimulant and first commercialized in 1984 when it was
marketed under the product name Vectarion™ (Tweney and
Howard, 1987). In the past, almitrine was used intravenously
in the peri-operative setting for indications mirroring those for
doxapram, except not as an analeptic agent. Nowadays, albeit with
declining frequency, almitrine is used chronically in the manage-
ment of chronic obstructive pulmonary disease (COPD) (Howard,
1984; Smith et al., 1987; Tweney, 1987; Tweney and Howard,
1987).

Almitrine has never been licensed for use in the United States.
In the European Union, availability is limited to France, Poland and
Portugal, where its primary indication is to improve oxygenation
in patients with chronic obstructive pulmonary disease. The Euro-
pean Medicines Agency has started a review of almitrine related
to adverse side effects including weight loss and peripheral neu-
ropathies.

4.2. Effects on breathing

4.2.1. Effects on ventilation

Almitrine increases Vg by increasing Vr and/or RR across multi-
ple species (Dhillon and Barer, 1982; Flandrois and Guerin, 1980;
MacLeod et al., 1983; O’Halloran et al., 1996; Saupe et al., 1992;
Weese-Mayer et al., 1986, 1988). Almitrine is also efficacious in the
face of an opioid challenge (Fig. 1) (Gruber etal.,2011). As discussed
above, the effects of almitrine on breathing are solely due to stim-
ulation of the peripheral chemoreceptors. Only one of almitrine’s
metabolites is active, but its potency as a respiratory stimulant is 5
times less than the parent compound (Campbell et al., 1983).

Almitrine improves post-operative indices of ventilation while
causing a mild decrease in blood pressure and no change in heart
rate or cardiac output (Laxenaire et al., 1986; Parotte et al., 1980),
contrasting with the pressor effects of doxapram. Almitrine’s pri-
mary use is as a respiratory stimulant in people with COPD.
Almitrine increases ventilation in patients with COPD, significantly
improving blood gases and reducing the incidence of intubation
when compared to placebo controls (Lambropoulos et al., 1986).

4.2.2. Effects on breathing control at sub-stimulatory dose

At doses that do not increase Vg, almitrine is still capable
of altering breathing control. This is best illustrated by a study
where the effects of gradually increasing the dose of almitrine
on hypoxic and hypercapnic sensitivity were evaluated in healthy
volunteers (Stanley et al., 1983). Almitrine dose-dependently
increased the slopes of the hypoxic (at >50 ng/mL) and hypercap-
nic (at >200 ng/mL) ventilatory responses without increasing Vg
on room air. The authors also noted that the effects of almitrine
on chemosensitivity persisted despite plasma levels of the drug
declining below these thresholds. Small increases in Vg (~11%
above baseline) on room air were only observed when plasma
concentrations of almitrine exceeded approximately 250 ng/mL.
The ability of a carotid body stimulant to increase chemosensi-
tivity without an accompanying increase in Vg during normoxia
may reflect the limited role of the carotid body in modulating Vg
during normoxic conditions. Thus, potentiation of carotid body
signaling in this scenario may only be evident when an indi-
vidual is exposed to hypoxia and/or hypercapnia. The persistent
effect of almitrine on chemosensitivity despite waning plasma
levels may be due to the presence of an active metabolite or
tissue binding of the drug within the peripheral chemorecep-
tors.

4.2.3. Effects on sleep disordered breathing

The effects of almitrine on sleep-disordered breathing in
humans have been evaluated with equivocal results (Hackett et al.,
1987; Mangin et al., 1983). Carotid body stimulation can stabilize
breathing and decrease apneic events during sleep by increas-
ing minute volume, thereby decreasing loop gain (Dempsey et al.,
2012). Loop gain is an engineering term that describes the sensi-
tivity of a variable system to perturbations. Loop gain comprises
controller gain (i.e.,, chemoreceptors) and plant gain (i.e., the
blood gas response to a change in ventilation). Almitrine has been
evaluated in an animal model where the influence of loop gain
on ventilatory stability is measured (Nakayama, 2002). Almitrine
decreased plant gain by stimulating ventilation and was able to
protect against ventilator-induced central apneas and hypopneas.
Countering this stabilizing influence is the effect of almitrine on
hypoxic chemosensitivity (i.e., controller gain). Thus, almitrine can
increase controller gain, which would worsen sleep-disordered
breathing. The net effect of almitrine on sleep-disordered breath-
ing is likely to be dependent on the dose administered and the type
of patient in question.
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4.2.4. Effects on ventilation—perfusion matching

Almitrine exerts beneficial effects on pulmonary gas exchange
(increased Pa0,, and improved ventilation-perfusion ratios -
Va/Vq matching) without increasing Vg (Barer et al., 1983; Hughes
et al., 1983, 1986; Melot et al., 1989). The mechanism responsible
for this effect is believed to be enhanced hypoxic pulmonary vaso-
constriction (HPV). Almitrine improves V, / VQ matching in patients
with COPD and increases pulmonary vascular resistance consistent
with an effect on pulmonary vascular tone (Melot et al., 1983a,b).
HPV is often depressed peri-operatively, so any new drug for this
setting that normalizes HPV would be highly desirable.

4.3. Side effects and toxicity

Almitrine has a lower therapeutic dose and greater toxic dose
than doxapram (almitrine LDsg > 200 mg/kg in mice cf. doxapram
LDs, of 85 mg/kg in mice). Acutely, almitrine is generally well tol-
erated and safe in humans. Not surprisingly, increased awareness
of breathing and breathlessness are the most common side-effects
following almitrine administration (Marsac, 1986; Naeije et al.,
1981). Other side effects included headache, fatigue, insomnia,
malaise, flushing, sweating, and postural dizziness (Naeije et al.,
1981; Sergysels et al., 1980). Gastro-intestinal side effects included
nausea, abdominal discomfort, and diarrhea (MacLeod et al., 1983).
There are minimal changes in cardiovascular parameters except for
a mild increase in pulmonary artery pressure (Gluskowski et al.,
1984, 1985; MacNee et al., 1986).

Almitrine is less tolerated when administered chronically.
Multi-year trials observed that patients receiving almitrine exhib-
ited significant weight loss (>15%) that appeared to be anorectic
in nature (Ansquer, 1985; Ansquer et al.,, 1985; Gherardi et al.,
1989). The most significant and consistent side effect of chronic
(more than 3 months) almitrine administration is peripheral neu-
ropathy (Allen, 1988; Allen and Prowse, 1989; Bouche et al.,
1989; Gherardi et al., 1989; Suggett et al., 1985). Further exam-
ination revealed that these patients showed axonal degradation
and a decrease in the density of large myelinated fibers. Mech-
anistic studies in animals identified the detriazinyl metabolite,
4,4'-fluorobenzhydrylpiperazine, the major almitrine metabolite
formed in humans, as the probable cause of the evoked neuropa-
thy (Yamanaka et al., 1997). Thus, the use of almitrine is no longer
recommended and is withdrawn or in regulatory review in many
countries.

5. New drugs in development as respiratory stimulants

There have been only a few new therapeutic agents devel-
oped that focus on respiratory control and even fewer have been
approved for clinical use during the previous decades. One issue has
been poor translation of pre-clinical efficacy into humans, as has
occurred with the 5-HT1, and 5-HT4 receptors agonists, buspirone
and mosapride (Lotsch et al., 2005; Oertel et al., 2007). This may be
more about the targets selected and not related to the use of rodents
as models for drug-induced respiratory depression, given the ini-
tial success and translatability of the AMPAKkines and GAL-021 (see
below).

The paucity of the new molecule entities in respiratory modula-
tion has resulted in the route to and benchmarks for registering
new therapeutic products to be absent, outdated, or limited to
single pharmacological mechanism action. Thus, the methods for
determining an early clinical Proof-of-Concept trial, including the
selection of meaningful endpoints, will need to be developed for
each potential indication that has strong negative predictive value
balanced by good positive predictive value for the therapeutic
utility of potential agents. Overall, much effort will be required

by health authorities, medical subspecialists, and drug develop-
ers to establish the pathway to new therapeutic entities marketing
approval and available for practitioners.

5.1. AMPAkines

AMPAKkines are modulators of a-amino-3-hydroxy-5-methyl-
4-isoxazolepropionic acid (AMPA) receptors and have been widely
explored for a variety of neuropsychiatric diseases including
schizophrenia and epilepsy (Chang et al., 2012; Russo et al,,
2012). Cognitive improvement has been the primary focus of most
research with this drug class (Hamlyn et al., 2009). Glutamate
acting via AMPA receptors is essential for maintaining respiratory
rhythmogenesis at the purported kernel of rhythm generation,
the preBotzinger complex in the hindbrain (Funk et al., 1993;
Greer et al,, 1991). Thus, the rationale for the use of AMPAKkines
to treat respiratory depression, in particular the type caused
primarily by a decrease in respiratory rate (e.g., opioid-induced
respiratory depression), is that positive allosteric modulators of
AMPA receptors would enhance respiratory rhythm.

Various AMPAKkines (Cortex Pharmaceuticals, Inc.) have been
evaluated preclinically and clinically as respiratory stimulants. The
positive AMPA allosteric modulator CX546 reversed the ventila-
tory suppressive effects of fentanyl and phenobarbital in the rat
(Ren et al., 2006). A second AMPA receptor modulator, CX717,
has been tested pre-clinically and is also able to reverse the res-
piratory depressive effects of fentanyl, alcohol and pentobarbital
(Ren et al., 2009, 2012). CX717 also reverses opiate suppres-
sion of hypoglossal motor neurons (Lorier et al., 2010). In young
healthy subjects with a target alfentanil infusion concentration of
100 ng/mL (i.e., analgesic), CX717 prevented the fall in respiratory
rate vs. placebo (Oertel et al., 2010). However, in that study there
also was an interaction between alfentanil and CX717 with respect
tovisual analog scale parameter “tiredness”, in that the participants
receiving CX717 reported increased tiredness compared to placebo
controls.

In humans, AMPAkines improved memory and information pro-
cessing in the healthy elderly (Wezenberg et al., 2007) and people
with schizophrenia (Goff et al., 2008). In a randomized, double-
blind, crossover study in sleep deprived young subjects, CX717
enhanced cognitive performance and alertness (Boyle et al., 2012).
Slow wave sleep was reduced and recovery sleep impaired. Thus,
the respiratory stimulatory effects of new AMPAkine molecules are
associated with stimulatory neuropsychiatric effects on arousal-
alertness state and cognitive performance. It remains possible
that dual effects of a single molecule on the neuropsychiatric and
respiratory systems will limit the utility of these compounds as
respiratory stimulants.

5.2. GAL-021

Agents that increase the drive to breathe by mimicking the
effects of acute hypoxia and/or hypercapnia at the level of the
peripheral chemoreceptors represent a rational approach toward
the development of therapeutics for breathing control disor-
ders that would benefit from ventilatory stimulation. GAL-021
(Galleon Pharmaceuticals, Inc.), a BK channel blocker, is currently
in early clinical trials. GAL-021 is a new chemical entity designed
based on our understanding of the structure-activity relation-
ship and structure-tolerability limitations of almitrine. GAL-021
does not contain the fluorinated piperazine ring, which causes
lipidosis in dorsal root ganglia in rat leading to peripheral neuropa-
thy and hindlimb dysfunction (Yamanaka et al., 1997). GAL-021
was extensively profiled in mice, rats, dogs, and cynomolgus
monkeys preclinically. In brief, GAL-021 stimulates ventilation
and attenuates opiate-induced respiratory depression but not
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morphine analgesia (Baby et al., 2012a; Golder et al., 2012d). GAL-
021 also reverses drug-induced respiratory depression elicited
by isoflurane, propofol, and midazolam (Galleon Pharmaceuti-
cals, unpublished data). Ventilatory stimulation is accompanied by
enhanced carotid sinus nerve afferent and phrenic nerve efferent
activity (Baby et al., 2012b). Carotid sinus nerve transection almost
completely abolishes (~85% reduction) GAL-021-induced respira-
tory stimulation (Baby et al., 2012b). The residual stimulation was
blocked when the cervical vagi were transected in addition to the
carotid sinus nerve (Galleon Pharmaceuticals, unpublished data).
Thus, some of the effects of GAL-021 on ventilation are mediated
from other peripheral sites, most likely aortic chemoreceptors.

In healthy human subjects, GAL-021 administration caused
statistically significant increases in Vg (AUEq_;5,) with reciprocal
suppression of ETCO, during 1-h continuous infusions. The half-
maximal effect on Vg and ETCO, occurred rapidly (<10 min). Drug
concentration rose rapidly during the infusion and declined rapidly
initially with a distribution t;, 0f 30 min and then more slowly with
a terminal t;, of 5-7 h. Thus, in humans GAL-021 has pharmaco-
dynamic and pharmacokinetic characteristics consistent with an
acute care medication. A Proof-of-Concept study using opioids in a
hypercapnic clamp setting is on-going in humans to determine the
clinical utility of GAL-021 and to validate the BK channel as a ther-
apeutic target. Further clinical development with phase 2 studies
in patients with post-operative respiratory depression is planned
for late 2014.

6. Conclusions

It is clear that there is an unmet medical need for a safe
and effective respiratory stimulant, especially during sleep, in
post-operative patients receiving potent respiratory depressants.
Doxapram and almitrine illustrates the potential utility of a carotid
body stimulant in the treatment of drug-induced respiratory
depression, and possibly exacerbated sleep disordered breathing
in the perioperative setting. However, the widespread use of both
drugs is limited by their side effect profiles and toxicities. In the case
of doxapram, the primary limitation is in its pressor effects. But is
a pressor effect an inherent property of a carotid body stimulant?
In a recent review, Kumar suggests that the answer is no (Kumar,
2009). He argues that although carotid body stimulation elicits a
stereotypical systemic response, which includes a range of cardio-
vascular reflexes, the precise cardiovascular effect depends upon
whether ventilation is, or is not, controlled. For example, if ventila-
tion can increase (e.g., a spontaneously breathing patient), carotid
body stimulation typically increases heart rate and decreases sys-
temic vascular resistance with minimal changes or a slight decrease
in blood pressure. On the other hand, if ventilation is controlled (i.e.,
a patient on a ventilator), carotid body stimulation usually causes
bradycardia, an increase in vascular resistance, and an associated
pressor effect. This dependence on whether breathing is sponta-
neous or controlled may be related to the interplay of pulmonary
vagal afferent feedback and PaCO; on cardiovascular regulation. We
have found that doxapram increases blood pressure in carotid body
denervated rats (Galleon Pharmaceuticals, unpublished data) sug-
gesting that the pressor effects of this compound are due, at least
in part, to mechanisms outside of the carotid bodies. Thus, a selec-
tive carotid body stimulant with minimal central effects is likely
to be better tolerated in the post-operative setting than doxapram.
This is evident in the case of almitrine. Almitrine has a myriad of
effects that would be beneficial post-operatively, including rever-
sal of drug-induced hypoventilation, enhanced chemosensitivity,
decreased plant gain, and improved V, / VQ matching, but with min-
imal pressor effects. The primary limitation with almitrine is the
peripheral neuropathy following chronic use. GAL-021 does not

contain the fluorinated piperazine ring associated with this toxicity
and appears to retain many of the desirable properties of almitrine.

References

Abelson, J.L., Nesse, R.M., Weg, ].G., Curtis, G.C., 1996a. Respiratory psychophys-
iology and anxiety: cognitive intervention in the doxapram model of panic.
Psychosomatic Medicine 58, 302-313.

Abelson, ]J.L., Weg, J.G., Nesse, R.M., Curtis, G.C., 1996b. Neuroendocrine responses
to laboratory panic: cognitive intervention in the doxapram model. Psychoneu-
roendocrinology 21, 375-390.

Albertson, T.E., Stark, L.G., Joy, R.M., 1983. The effects of doxapram, diazepam, phe-
nobarbital and pentylenetetrazol on suprathreshold and threshold stimulations
in amygdaloid kindled rats. Neuropharmacology 22, 245-248.

Allen, M.B., 1988. Almitrine and peripheral neuropathy. Lancet 2, 571.

Allen, M.B., Prowse, K., 1989. Peripheral nerve function in patients with chronic
bronchitis receiving almitrine or placebo. Thorax 44, 292-297.

Ansquer, ].C., 1985. Vectarian international multicenter study (VIMS) in hypoxemic
chronic bronchitis patients treated by the double-blind placebo method for 1
year. Follow-up of the monitoring of 490 patients. Revue de Médecine Interne
6 (Spec No), 31-37.

Ansquer, ].C., Bertrand, A., Blaive, B., Charpin, J., Chretien, ]., Decroix, G., Kalb, J.C.,
Lissac, J., Michel, F.B., Morere, P., et al., 1985. Therapeutic importance and tol-
erance of coated 50 mg Vectarion tablets (almitrine bismesylate) at a dosage
of 100 mg/day. Study of blood gas, clinical and biological results after a year of
long-term treatment. Revue Des Maladies Respiratoires 2 (Suppl. 1), S61-S67.

Baby, S.M., Golder, FJ., Gruber, R.B., Puskovic, V., Hoskins, P.A., Dax, S.L., Peng, S.,
Wardle, R.L,, Van Scott, M.R., MacIntyre, D.E., Mannion, J.C., 2012a. Reversal of
opioid-induced respiratory depression by GAL-021, a novel respiratory stimu-
lant. American Journal of Respiratory and Critical Care Medicine 185, A2442.

Baby, S.M,, Golder, F.J., Peng, S., Dax, S.L., MacIntyre, D.E., Mannion, J.C., 2012b. GAL-
021-induced respiratory stimulation is associated with increases in carotid sinus
nerve and phrenic motoneuron activity in rats. The FASEB Journal 26, 704-729.

Bairam, A., Blanchard, P.W., Mullahoo, K., Beharry, K., Laudignon, N., Aranda, J.V.,
1990. Pharmacodynamic effects and pharmacokinetic profiles of keto-doxapram
and doxapram in newborn lambs. Pediatric Research 28, 142-146.

Bairam, A., Faulon, M., Monin, P., Vert, P., 1992. Doxapram for the initial treatment
of idiopathic apnea of prematurity. Biology of the Neonate 61, 209-213.

Barer, G.R., Bee, D., Wach, R.A,, Gill, G.W., Dhillon, D.P., Suggett, AJ., Evans, T.W., 1983.
Does almitrine bismesylate improve V/Q matching? An animal study. European
Journal of Respiratory Diseases: Supplement 126, 209-214.

Bleul, U., Bircher, B., Jud, R.S., Kutter, A.P., 2010. Respiratory and cardiovascular
effects of doxapram and theophylline for the treatment of asphyxia in neonatal
calves. Theriogenology 73, 612-619.

Bleul, U, Bylang, T., 2012. Effects of doxapram, prethcamide and lobeline on spiro-
metric, blood gas and acid-base variables in healthy new-born calves. Veterinary
Journal 194, 240-246.

Bouche, P.,Lacomblez, L., Leger, ].M., Chaunu, M.P., Ratinahirana, H., Brunet, P., Hauw,
JJ., Cathala, H.P., Laplane, D., 1989. Peripheral neuropathies during treatment
with almitrine: report of 46 cases. Journal of Neurology 236, 29-33.

Boyle, J., Stanley, N., James, L.M., Wright, N., Johnsen, S., Arbon, E.L,, Dijk, DJ., 2012.
Acute sleep deprivation: the effects of the AMPAKINE compound CX717 on
human cognitive performance, alertness and recovery sleep. Journal of Psy-
chopharmacology 26, 1047-1057.

Brown, K.A,, Laferriere, A., Lakheeram, L., Moss, LR., 2006. Recurrent hypoxemia in
children is associated with increased analgesic sensitivity to opiates. Anesthe-
siology 105, 665-669.

Buckler, K.J., 2007. TASK-like potassium channels and oxygen sensing in the carotid
body. Respiratory Physiology & Neurobiology 157, 55-64.

Burki, N.K., 1984. Ventilatory effects of doxapram in conscious human subjects.
CHEST Journal 85, 600.

Calverley, P.M., Robson, R.H., Wraith, P.K,, Prescott, L.F., Flenley, D.C., 1983. The
ventilatory effects of doxapram in normal man. Clinical Science (London) 65,
65-69.

Campbell, D.B., Gordon, B., Taylor, A., Taylor, D., Williams, J., 1983. The biodisposi-
tion of almitrine bismesylate in man: a review. European Journal of Respiratory
Diseases: Supplement 126, 337-348.

Chang, P.K., Verbich, D., McKinney, R.A., 2012. AMPA receptors as drug targets in
neurological disease—advantages, caveats, and future outlook. European Journal
of Neuroscience 35, 1908-1916.

Cotten, J.F., Keshavaprasad, B., Laster, M.]., Eger, E.L, Yost, C.S., 2006. The ventilatory
stimulant doxapram inhibits TASK tandem pore (K2P) potassium channel func-
tion but does not affect minimum alveolar anesthetic concentration. Anesthesia
& Analgesia 102, 779-785.

de Backer, W., Bogaert, E., Van Maele, R., Vermeire, P., 1983. Effect of almitrine
bismesylate on arterial blood gases and ventilatory drive in patients with severe
chronic airflow obstruction and bilateral carotid body resection. European Jour-
nal of Respiratory Diseases: Supplement 126, 239-242.

De Backer, W., Vermeire, P., Bogaert, E., Janssens, E., Van Maele, R., 1985. Almitrine
has no effect on gas exchange after bilateral carotid body resection in severe
chronic airflow obstruction. Bulletin Européen de Physiopathologie Respiratoire
21,427-432.

Dempsey, J.A.,, Smith, C.A,, Blain, G.M,, Xie, A., Gong, Y., Teodorescu, M., 2012.
Role of central/peripheral chemoreceptors and their interdependence in the


http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0005
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0005
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0005
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0005
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0005
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0005
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0005
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0005
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0005
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0005
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0005
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0005
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0005
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0005
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0005
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0005
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0005
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0005
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0005
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0010
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0010
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0010
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0010
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0010
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0010
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0010
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0010
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0010
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0010
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0010
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0010
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0010
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0010
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0010
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0010
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0010
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0015
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0020
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0020
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0020
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0020
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0020
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0020
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0020
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0025
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0025
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0025
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0025
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0025
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0025
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0025
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0025
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0025
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0025
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0025
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0025
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0025
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0025
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0025
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0025
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0025
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0030
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0035
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0040
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0045
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0050
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0050
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0050
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0050
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0050
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0050
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0050
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0050
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0050
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0050
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0050
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0050
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0050
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0050
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0050
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0050
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0050
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0050
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0055
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0055
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0055
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0055
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0055
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0055
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0055
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0055
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0055
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0055
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0055
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0055
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0055
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0055
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0055
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0055
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0055
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0055
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0060
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0060
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0060
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0060
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0060
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0060
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0060
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0060
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0060
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0060
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0060
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0060
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0060
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0060
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0060
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0060
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0060
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0060
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0060
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0065
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0070
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0075
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0075
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0075
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0075
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0075
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0075
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0075
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0075
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0075
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0075
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0075
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0075
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0075
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0075
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0075
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0075
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0075
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0080
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0085
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0085
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0085
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0085
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0085
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0085
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0085
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0085
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0085
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0085
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0085
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0085
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0085
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0085
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0085
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0085
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0085
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0085
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0090
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0090
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0090
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0090
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0090
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0090
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0090
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0090
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0090
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0090
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0090
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0090
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0090
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0090
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0090
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0090
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0090
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0090
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0095
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0095
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0095
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0095
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0095
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0095
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0095
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0095
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0095
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0095
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0095
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0095
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0100
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0100
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0100
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0100
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0100
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0100
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0100
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0100
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0100
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0100
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0100
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0100
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0100
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0100
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0100
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0105
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0110
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0115
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0120
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0125
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130

FJ. Golder et al. / Respiratory Physiology & Neurobiology 189 (2013) 395-402 401

pathophysiology of sleep apnea. Advances in Experimental Medicine and Biol-
ogy 758, 343-349.

Dhillon, D.P., Barer, G.R., 1982. Respiratory stimulation by almitrine during acute
or chronic hypoxia/hypercapnia in rats. Bulletin Européen de Physiopathologie
Respiratoire 18, 751-764.

Doufas, A.G., Tian, L., Padrez, K.A.,, Suwanprathes, P., Cardell, J.A., Maecker, H.T.,
Panousis, P., 2013. Experimental pain and opioid analgesia in volunteers at high
risk for obstructive sleep apnea. PLoS One 8, e54807.

Fagerlund, M.J., Kahlin, J., Ebberyd, A., Schulte, G., Mkrtchian, S., Eriksson, L., 2010.
The human carotid body: expression of oxygen sensing and signaling genes of
relevance for anesthesia. Anesthesiology 113, 1270-1279.

Flandrois, R., Guerin, ].C., 1980. Action of almitrine on chemoreflex control of venti-
lation in healthy subjects and chronic respiratory insufficiency. Revue Francaise
des Maladies Respiratoires 8, 561-567.

Forster, H.V., Bisgard, G.E., Rasmussen, B., Orr, J.A., Buss, D.D., Manohar, M., 1976.
Ventilatory control in peripheral chemoreceptor-denervated ponies during
chronic hypoxemia. Journal of Applied Physiology 41, 878-885.

Franko, B.V., Ward, J.W., 1971. Nikethamide and doxapram effects on pentazocine-
and morphine-induced respiratory depression. Journal of Pharmacy and Phar-
macology 23, 709-710.

Funk, G.D., Smith, J.C., Feldman, J.L., 1993. Generation and transmission of respira-
tory oscillations in medullary slices: role of excitatory amino acids. Journal of
Neurophysiology 70, 1497-1515.

Gasser, ].C,, 1977. Interaction between morphine and doxapram. British Journal of
Anaesthesia 49, 952.

Gay, G.R,, Kirkman, J.H., Alexander, G.A., Rappolt Sr., RT., 1978. Modification of
cardiopressor and respirogenic effects of doxapram by propranolol. Clinical Tox-
icology 13, 487-504.

Gherardi, R., Belec, L., Louarn, F., 1989. Almitrine-induced peripheral neuropathy
and weight loss. Journal of Neurology 236, 374.

Gluskowski, J., Gorecka, D., Hawrylkiewicz, 1., Zielinski, J., 1984. Acute effects of
almitrine infusion on pulmonary haemodynamics in normal man. Bulletin
Européen de Physiopathologie Respiratoire 20, 313-317.

Gluskowski, J., Gorecka, D., Hawrylkiewicz, I, Zielinski, J., 1985. Effect of
almitrine on normal pulmonary circulation. Polski Tygodnik Lekarski 40,
733-736.

Goff, D.C., Lamberti, ].S., Leon, A.C., Green, M.F., Miller, A.L., Patel, J., Manschreck, T.,
Freudenreich, O., Johnson, S.A., 2008. A placebo-controlled add-on trial of the
Ampakine, CX516, for cognitive deficits in schizophrenia. Neuropsychopharma-
cology 33, 465-472.

Golder, FJ., Baby, S.M., Gruber, R.B., Puskovic, V., Dax, S.L.,, Peng, S., MacIntyre, E.,
Mannion, J.C., 2012a. Enantiomeric separation of doxapram reveals the (+)-
enantiomer (GAL-054) to be a superior respiratory stimulant with an improved
therapeutic index. American Journal of Respiratory and Critical Care Medicine
185, A3616.

Golder, FJ., Gruber, R.B., Baby, S.M., Puskovic, V., Ideo, C.M.,, Peng, S., Dax, S.L., Mac-
Intyre, D.E., Mannion, J.C., 2012b. Enantiomeric separation of doxapram reveals
a superior respiratory stimulant, GAL-054. The FASEB Journal 26, 894.822.

Golder, FJ., Gruber, R.B., Puskovic, V., Peng, S., Dax, S.L., MacIntyre, D.E., Mannion, ].C.,
2012c. Reversal of opioid-induced respiratory depression by the (+)-enantiomer,
GAL-054, but not the (—)-enantiomer, GAL-053, of doxapram. The FASEB Journal
26, 704-726.

Golder, F.J., Wardle, R.L,, Van Scott, M.R., Hoskins, P.A., Dax, S.L., Peng, S., MacIntyre,
D.E., Mannion, J.C., 2012d. GAL-021 acts as a novel respiratory stimulant in non-
human primates. The FASEB Journal 26, 704-727.

Greer, J.J., Smith, ].C., Feldman, J.L., 1991. Role of excitatory amino acids in the gener-
ation and transmission of respiratory drive in neonatal rat. Journal of Physiology
437,727-749.

Gregoretti, S.M., Pleuvry, BJ., 1977. Interactions between morphine and doxapram
in the rabbit and mouse. British Journal of Anaesthesia 49, 323-329.

Gruber, R.B., Golder, F.J., Dax, S.L., Peng, S., MacIntyre, D.E., Mannion, ].C., 2011. The
effects of almitrine on hypoxic and opioid-induced respiratory depression. In:
The American Thoracic Society Annual Meeting, American Thoracic Society, p.
A5280.

Hackett, P.H., Roach, R.C., Harrison, G.L., Schoene, R.B., Mills Jr., W.]., 1987. Respira-
tory stimulants and sleep periodic breathing at high altitude. Almitrine versus
acetazolamide. American Review of Respiratory Disease 135, 896-898.

Hamlyn, E., Brand, L., Shahid, M., Harvey, B.H., 2009. The ampakine, Org 26576,
bolsters early spatial reference learning and retrieval in the Morris water
maze: a subchronic, dose-ranging study in rats. Behavioural Pharmacology 20,
662-667.

Hillidge, CJ., 1976. The use of Dopram as a respiratory stimulant following Immo-
bilon in the pony. Equine Veterinary Journal 8, 173-175.

Howard, P., 1984. Almitrine bismesylate (Vectarion). Bulletin Européen de Phys-
iopathologie Respiratoire 20, 99-103.

Huffington, P., Craythorne, N.W., 1966. Effect of doxapram on heart rhythm during
anesthesia in dog and man. Anesthesia & Analgesia 45, 558-563.

Hughes, J.M., Allison, D.J., Goatcher, A., Tripathi, A., 1983. Action of almitrine bisme-
sylate on pulmonary vasculature in the dog: preliminary report. European
Journal of Respiratory Diseases: Supplement 126, 215-224.

Hughes, J.M., Allison, D.J., Goatcher, A., Tripathi, A., 1986. Influence of alveolar
hypoxia on pulmonary vasomotor responses to almitrine in the dog. Clinical
Science (London) 70, 555-564.

Jensen, E.C., Klemm, W.R., 1967. Clinical evaluation of the analeptic, doxapram,
in dogs and cats. Journal of the American Veterinary Medical Association 150,
516-525.

Khanna, V.K.,, Pleuvry, BJ., 1978. A study of naloxone and doxapram as agents for the
reversal of neuroleptanalgesic respiratory depression in the conscious rabbit.
British Journal of Anaesthesia 50, 905-912.

Kim, S.I., Winnie, A.P., Collins, V.J., Shoemaker, W.C., 1971. Hemodynamic responses
to doxapram in normovolemic and hypovolemic dogs. Anesthesia & Analgesia
50, 705-710.

Komatsu, R., Sengupta, P., Cherynak, G., Wadhwa, A, Sessler, D.L, Liu, ], Hurst, H.E.,
Lenhardt, R., 2005. Doxapram only slightly reduces the shivering threshold in
healthy volunteers. Anesthesia & Analgesia 101, 1368-1373.

Kumar, P., 2009. Systemic effects resulting from carotid body stimulation-
invited article. Advances in Experimental Medicine and Biology 648,
223-233.

Lambropoulos, S., Chatzipappas, A., Tsekos, G., Tsantoulis, K., 1986. The role of
almitrine bismesylate in acute respiratory failure. European Journal of Respi-
ratory Diseases: Supplement 146, 657-661.

Laubie, M., Schmitt, H., 1980. Long-lasting hyperventilation induced by almitrine:
evidence for a specific effect on carotid and thoracic chemoreceptors. European
Journal of Pharmacology 61, 125-136.

Laxenaire, M.C., Boileau, S., Dagrenat, P., Menu, N., Drouet, N., 1986. Haemodynamic
and respiratory effects of post-operative doxapram and almitrine in patients
following pneumonectomy. European Journal of Anaesthesiology 3, 259-271.

Lopez-Lopez,].R., Perez-Garcia, M.T., Canet, E., Gonzalez, C., 1998. Effects of almitrine
bismesylate on the ionic currents of chemoreceptor cells from the carotid body.
Molecular Pharmacology 53, 330-339.

Lorier, AR, Funk, G.D., Greer, ].J., 2010. Opiate-induced suppression of rat hypoglos-
sal motoneuron activity and its reversal by ampakine therapy. PLoS One 5,e8766.

Lotsch, ]., Skarke, C., Schneider, A, Hummel, T., Geisslinger, G., 2005. The
5-hydroxytryptamine 4 receptor agonist mosapride does not antagonize
morphine-induced respiratory depression. Clinical Pharmacology & Therapeu-
tics 78, 278-287.

Lugliani, R., Whipp, B.J., Wasserman, K., 1979. Doxapram hydrochloride: a respi-
ratory stimulant for patients with primary alveolar hypoventilation. Chest 76,
414-419.

MacLeod, C.N., Thomas, RW., Bartley, E.A,, Parkhurst, G.W., Bachand, R.T., 1983.
Effects and handling of almitrine bismesylate in healthy subjects. European
Journal of Respiratory Diseases: Supplement 126, 275-289.

MacNee, W., Connaughton, J.J., Rhind, G.B., Hayhurst, M.D., Douglas, N.J., Muir, A.L.,
Flenley, D.C., 1986. A comparison of the effects of almitrine or oxygen breathing
on pulmonary arterial pressure and right ventricular ejection fraction in hypoxic
chronic bronchitis and emphysema. American Review of Respiratory Disease
134, 559-565.

Mangin, P., Krieger, J., Kurtz, D., 1983. Effect of oral almitrine on the sleep apnea
syndrome. Revue Francaise des Maladies Respiratoires 11, 899-906.

Marsac, ]., 1986. The assessment of almitrine bismesylate in the long-term treatment
of chronic obstructive bronchitis. European Journal of Respiratory Diseases:
Supplement 146, 685-693.

Mathie, A., Veale, E.L., 2007. Therapeutic potential of neuronal two-pore domain
potassium-channel modulators. Current Opinion in Investigational Drugs 8,
555-562.

Melot, C., Dechamps, P., Hallemans, R., Decroly, P., Mols, P., 1989. Enhancement
of hypoxic pulmonary vasoconstriction by low dose almitrine bismesylate in
normal humans. American Review of Respiratory Disease 139, 111-119.

Melot, C., Naeije, R., Hallemans, R., Mols, P., Lejeune, P., 1983a. Beneficial effects of
almitrine bismesylate on pulmonary gas exchange in COPD. European Journal
of Respiratory Diseases: Supplement 126, 249-254.

Melot, C., Naeije, R., Rothschild, T., Mertens, P., Mols, P., Hallemans, R., 1983b.
Improvement in ventilation-perfusion matching by almitrine in COPD. Chest
83,528-533.

Mitchell, R.A., Herbert, D.A., 1975. Potencies of doxapram and hypoxia in stimulating
carotid-body chemoreceptors and ventilation in anesthetized cats. Anesthesiol-
ogy 42, 559-566.

Miyata, M., Hata, T., Kato, N., Takeuchi, M., Mizutani, H., Kubota, M., Yamazaki, T.,
2007. Dynamic QT/RR relationship of cardiac conduction in premature infants
treated with low-dose doxapram hydrochloride. Journal of Perinatal Medicine
35.

Mkrtchian, S., Kahlin, ]J., Ebberyd, A., Gonzalez, C., Sanchez, D., Balbir, A., Kostuk,
E.W.,, Shirahata, M., Fagerlund, M J., Eriksson, L.I,, 2012. The human carotid body
transcriptome with focus on oxygen sensing and inflammation—a comparative
analysis. Journal of Physiology 590, 3807-3819.

Murphy, D.J., Renninger, J.P., Schramek, D., 2010. Respiratory inductive plethys-
mography as a method for measuring ventilatory parameters in conscious,
non-restrained dogs. Journal of Pharmacological and Toxicological Methods 62,
47-53.

Naeije, R., Melot, C., Mols, P., Hallemans, R., Naeije, N., Cornil, A., Sergysels, R., 1981.
Effects of almitrine in decompensated chronic respiratory insufficiency. Bulletin
Européen de Physiopathologie Respiratoire 17, 153-161.

Nakayama, H., 2002. Effect of ventilatory drive on carbon dioxide sensitivity below
eupnea during sleep. American Journal of Respiratory and Critical Care Medicine
165, 1251-1260.

Nardi, A.E., Freire, R.C., Zin, W.A., 2009. Panic disorder and control of breathing.
Respiratory Physiology & Neurobiology 167, 133-143.

Nishino, T., Mokashi, A., Lahiri, S., 1982. Stimulation of carotid chemoreceptors and
ventilation by doxapramin the cat. Journal of Applied Physiology 52,1261-1265.

O’Halloran, K.D., Curran, A.K., Bradford, A., 1996. Effect of almitrine on ventilation
and on diaphragm and geniohyoid muscle activity in the rat. Clinical Science
(London) 91, 337-345.


http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0130
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0135
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0140
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0140
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0140
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0140
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0140
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0140
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0140
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0140
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0140
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0140
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0140
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0140
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0140
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0140
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0140
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0140
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0140
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0140
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0145
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0150
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0155
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0155
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0155
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0155
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0155
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0155
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0155
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0155
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0155
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0155
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0155
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0155
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0155
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0155
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0155
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0155
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0155
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0160
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0165
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0170
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0170
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0170
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0170
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0170
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0170
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0170
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0170
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0170
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0170
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0170
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0175
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0175
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0175
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0175
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0175
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0175
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0175
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0175
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0175
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0175
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0175
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0175
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0175
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0175
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0175
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0175
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0175
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0180
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0180
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0180
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0180
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0180
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0180
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0180
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0180
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0180
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0180
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0180
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0185
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0190
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0190
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0190
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0190
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0190
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0190
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0190
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0190
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0190
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0190
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0190
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0190
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0190
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0190
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0195
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0195
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0195
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0195
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0195
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0195
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0195
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0195
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0195
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0195
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0195
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0195
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0195
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0195
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0195
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0195
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0195
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0195
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0195
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0200
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0205
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0205
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0205
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0205
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0205
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0205
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0205
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0205
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0205
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0205
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0205
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0205
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0205
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0205
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0205
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0210
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0215
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0215
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0215
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0215
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0215
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0215
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0215
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0215
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0215
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0215
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0215
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0215
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0215
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0215
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0215
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0215
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0215
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0215
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0220
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0225
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0225
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0225
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0225
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0225
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0225
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0225
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0225
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0225
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0225
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0225
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0225
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0225
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0225
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0225
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0225
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0225
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0225
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0230
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0235
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0240
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0245
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0250
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0250
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0250
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0250
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0250
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0250
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0250
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0250
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0250
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0250
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0250
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0250
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0250
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0255
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0255
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0255
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0255
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0255
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0255
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0255
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0255
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0255
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0255
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0255
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0255
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0255
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0255
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0255
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0255
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0255
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0255
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0255
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0260
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0265
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0270
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0275
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0280
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0280
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0280
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0280
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0280
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0280
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0280
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0280
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0280
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0280
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0280
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0280
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0280
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0280
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0280
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0280
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0285
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0285
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0285
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0285
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0285
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0285
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0285
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0285
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0285
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0285
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0285
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0285
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0285
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0285
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0285
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0285
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0285
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0290
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0290
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0290
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0290
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0290
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0290
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0290
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0290
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0290
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0290
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0290
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0290
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0290
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0290
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0290
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0290
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0290
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0290
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0290
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0295
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0300
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0305
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0310
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0315
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0315
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0315
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0315
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0315
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0315
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0315
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0315
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0315
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0315
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0315
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0315
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0315
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0315
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0315
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0315
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0315
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0315
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0320
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0325
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0325
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0325
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0325
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0325
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0325
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0325
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0325
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0325
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0325
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0325
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0325
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0325
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0325
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0325
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0325
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0325
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0330
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0330
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0330
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0330
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0330
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0330
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0330
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0330
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0330
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0330
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0330
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0330
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0330
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0330
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0330
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0330
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0330
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0330
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0330
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0335
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0340
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0340
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0340
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0340
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0340
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0340
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0340
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0340
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0340
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0340
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0340
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0340
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0340
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0340
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0340
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0340
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0340
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0340
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0345
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0350
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0350
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0350
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0350
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0350
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0350
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0350
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0350
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0350
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0350
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0350
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0350
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0350
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0350
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0350
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0350
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0350
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0355
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0360
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0365
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0365
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0365
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0365
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0365
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0365
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0365
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0365
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0365
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0365
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0365
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0365
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0365
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0365
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0365
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0370
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0375
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0375
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0375
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0375
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0375
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0375
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0375
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0375
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0375
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0375
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0375
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0375
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0375
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0375
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0375
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0375
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0375
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0375
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0375
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0380
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0385
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0390
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0390
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0390
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0390
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0390
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0390
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0390
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0390
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0390
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0390
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0390
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0390
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0390
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0390
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0390
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0390
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0390
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0395
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0400
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0400
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0400
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0400
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0400
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0400
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0400
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0400
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0400
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0400
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0400
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0400
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0400
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0400
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0405
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0405
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0405
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0405
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0405
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0405
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0405
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0405
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0405
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0405
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0405
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0405
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0405
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0405
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0405
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0405
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0405
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0405
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0405
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0410

402 FJ. Golder et al. / Respiratory Physiology & Neurobiology 189 (2013) 395-402

Oertel, B.G,, Felden, L., Tran, P.V., Bradshaw, M.H., Angst, M.S., Schmidt, H., Johnson,
S., Greer, ]J., Geisslinger, G., Varney, M.A., Lotsch, J., 2010. Selective antago-
nism of opioid-induced ventilatory depression by an ampakine molecule in
humans without loss of opioid analgesia. Clinical Pharmacology & Therapeutics
87,204-211.

Oertel, B.G., Schneider, A., Rohrbacher, M., Schmidt, H., Tegeder, 1., Geisslinger, G.,
Lotsch, J., 2007. The partial 5-hydroxytryptamine1A receptor agonist buspirone
does not antagonize morphine-induced respiratory depression in humans. Clin-
ical Pharmacology & Therapeutics 81, 59-68.

Overdyk, F.J., Carter, R.,, Maddox, R.R,, Callura, J., Herrin, A.E., Henriquez, C.,2007. Con-
tinuous oximetry/capnometry monitoring reveals frequent desaturation and
bradypnea during patient-controlled analgesia. Anesthesia & Analgesia 105,
412-418.

Parotte, P., Boileau, S., Marchand, G., Laxenaire, M.C., 1980. Effects of a respira-
tory analeptic with peripheral action-almitrine on ventilation immediately after
surgery. Annales de I’Anesthesiologie Francaise 21, 519-524.

Peers, C., 1991. Effects of doxapram on ionic currents recorded in isolated type I cells
of the neonatal rat carotid body. Brain Research 568, 116-122.

Peers, C., 0'Donnell, J., 1990. Potassium currents recorded in type I carotid body cells
from the neonatal rat and their modulation by chemoexcitatory agents. Brain
Research 522, 259-266.

Peers, C., Wyatt, C.N., Evans, A.M., 2010. Mechanisms for acute oxygen sensing in
the carotid body. Respiratory Physiology & Neurobiology 174, 292-298.

Ramamurthy, S., Steen, S.N., Winnie, AP, 1975. Doxapram antagonism of
meperidine-induced respiratory depression. Anesthesia & Analgesia 54,
352-356.

Randall, N.P., Pleuvry, B.J., Fazackerley, E.J., Modla, C.Y., Prescott, L.F., Healy, T.E.,
1989. Effect of oral doxapram on morphine-induced changes in the ventilatory
response to carbon dioxide. British Journal of Anaesthesia 62, 159-163.

Reeder, M.K., Goldman, M.D., Loh, L., Muir, A.D., Casey, K.R,, Lehane, J.R., 1992a. Late
postoperative nocturnal dips in oxygen saturation in patients undergoing major
abdominal vascular surgery. Predictive value of pre-operative overnight pulse
oximetry. Anaesthesia 47, 110-115.

Reeder, M.K,, Goldman, M.D., Loh, L., Muir, A.D., Foex, P., Casey, KR., McKenzie,
PJ., 1992b. Postoperative hypoxaemia after major abdominal vascular surgery.
British Journal of Anaesthesia 68, 23-26.

Ren, ]., Ding, X., Funk, G.D., Greer, ].J., 2009. Ampakine CX717 protects against
fentanyl-induced respiratory depression and lethal apnea in rats. Anesthesi-
ology 110, 1364-1370.

Ren, |, Ding, X., Greer, JJ., 2012. Respiratory depression in rats induced by alcohol
and barbiturate and rescue by ampakine CX717. Journal of Applied Physiology
113, 1004-1011.

Ren, J., Poon, B.Y., Tang, Y., Funk, G.D., Greer, J.J., 2006. Ampakines alleviate res-
piratory depression in rats. American Journal of Respiratory and Critical Care
Medicine 174, 1384-1391.

Russo, E., Gitto, R., Citraro, R., Chimirri, A., De Sarro, G., 2012. New AMPA antagonists
in epilepsy. Expert Opinion on Investigational Drugs 21, 1371-1389.

Sah, P., 1996. Ca(2+)-activated K+ currents in neurones: types, physiological roles
and modulation. Trends in Neurosciences 19, 150-154.

Saupe, K.W., Smith, C.A., Henderson, K.S., Dempsey, J.A., 1992. Respiratory muscle
recruitment during selective central and peripheral chemoreceptor stimulation
in awake dogs. Journal of Physiology 448, 613-631.

Sergysels, R., Naeije, R., Mols, P., Hallemans, R., Melot, C., 1980. Dissociation between
ventilation and blood gas under almitrine perfusion in patients suffering from
chronic obstructive bronchopneumopathy. Revue Francaise des Maladies Res-
piratoires 8, 577-585.

Shapiro, A., Zohar, E., Zaslansky, R., Hoppenstein, D., Shabat, S., Fredman, B., 2005. The
frequency and timing of respiratory depression in 1524 postoperative patients
treated with systemic or neuraxial morphine. Journal of Clinical Anesthesia 17,
537-542.

Singh, P., Dimitriou, V., Mahajan, R.P., Crossley, A.W., 1993. Double-blind comparison
between doxapram and pethidine in the treatment of postanaesthetic shivering.
British Journal of Anaesthesia 71, 685-688.

Smith, P.D., Gotz, V.P., Ryerson, G.G., 1987. Almitrine bismesylate. Drug Intelligence
& Clinical Pharmacy 21, 417-421.

Stanley, N.N., Galloway, ].M., Gordon, B., Pauly, N., 1983. Increased respiratory
chemosensitivity induced by infusing almitrine intravenously in healthy man.
Thorax 38, 200-204.

Stephen, C.R,, Talton, 1., 1964. Investigation of doxapram as a postanesthetic respi-
ratory stimulant. Anesthesia & Analgesia 43, 628-640.

Stephen, C.R,, Talton, 1., 1966. Effects of doxapram on the electrocardiogram during
anesthesia. Anesthesia & Analgesia 45, 783-789.

Suggett, AJ., Jarratt, J.A., Proctor, A., Howard, P., 1985. Almitrine and peripheral
neuropathy. Lancet 2, 830-831.

Suratt, P.M., Wilhoit, S.C., Brown, E.D., Findley, L]J., 1986. Effect of doxapram on
obstructive sleep apnea. Bulletin Européen de Physiopathologie Respiratoire 22,
127-131.

Takahashi, T., Osanai, S., Nakano, H., Ohsaki, Y., Kikuchi, K., 2005. Doxapram
stimulates the carotid body via a different mechanism than hypoxic chemo-
transduction. Respiratory Physiology & Neurobiology 147, 1-9.

Taylor, S., Kirton, O.C., Staff, 1., Kozol, R.A., 2005. Postoperative day one: a
high risk period for respiratory events. American Journal of Surgery 190,
752-756.

Tweney, ], 1987. Almitrine bismesylate: current status. Bulletin Européen de Phys-
iopathologie Respiratoire 23 (Suppl. 11), 153s-163s.

Tweney, J., Howard, P., 1987. Almitrine bismesylate. Zeitschrift fur Erkrankungen
der Atmungsorgane 168, 197-215.

Vasu, T.S., Grewal, R., Doghramyji, K., 2012. Obstructive sleep apnea syndrome and
perioperative complications: a systematic review of the literature. Journal of
Clinical Sleep Medicine 8, 199-207.

Ward, J.W., Franko, B.V., 1962. A new centrally acting agent (AHR-619) with marked
respiratory stimulating, pressor, and “awakening” effects. Federation Proceed-
ings 21, 325.

Ward, J.W., Gilbert, D.L., Franko, B.V., Woodard, G., Mann, G.T., 1968. Toxicological
studies of doxapram hydrochloride. Toxicology and Applied Pharmacology 13,
242-250.

Waters, K.A., McBrien, F., Stewart, P., Hinder, M., Wharton, S., 2002. Effects of OSA,
inhalational anesthesia, and fentanyl on the airway and ventilation of children.
Journal of Applied Physiology 92, 1987-1994.

Weese-Mayer, D.E., Brouillette, R.T., Klemka, L.M., Hunt, C.E., 1986. Effects of
almitrine on genioglossal and diaphragmatic electromyograms. Journal of
Applied Physiology 61, 2122-2128.

Weese-Mayer, D.E., Klemka, L.M., Brouillette, R.T., Hunt, C.E., 1988. Effects of
almitrine on respiration in unanesthetized newborn rabbits. Journal of Applied
Physiology 64, 817-822.

Wernette, KM., Hubbell, J.A., Muir Ill, W.W., Sams, R.A., 1986. Doxapram: car-
diopulmonary effects in the horse. American Journal of Veterinary Research 47,
1360-1362.

Wezenberg, E., Verkes, R)]., Ruigt, G.S., Hulstijn, W., Sabbe, B.G., 2007. Acute effects
of the ampakine farampator on memory and information processing in healthy
elderly volunteers. Neuropsychopharmacology 32, 1272-1283.

Wilkinson, K.A., Huey, K., Dinger, B., He, L., Fidone, S., Powell, F.L,, 2010. Chronic
hypoxia increases the gain of the hypoxic ventilatory response by a mech-
anism in the central nervous system. Journal of Applied Physiology 109,
424-430.

Yamanaka, Y., Shimada, T., Mochizuki, R., Suzuki, Y., Takenouchi, K., Takeda, T., Uno,
H., Izawa, Y., Fujiwara, K., 1997. Neuronal and muscular inclusions in rats with
hindlimb dysfunction after treating with difluorobenzhydrylpiperadine. Toxi-
cologic Pathology 25, 150-157.

Yost, C.S., 2006. A new look at the respiratory stimulant doxapram. CNS Drug
Reviews 12, 236-249.

Yue, H.J,, Guilleminault, C., 2010. Opioid medication and sleep-disordered breathing.
Medical Clinics of North America 94, 435-446.

Zutler, M., Holty, J.E., 2011. Opioids, sleep, and sleep-disordered breathing. Current
Pharmaceutical Design 17, 1443-1449.


http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0415
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0420
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0425
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0425
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0425
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0425
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0425
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0425
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0425
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0425
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0425
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0425
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0425
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0425
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0425
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0425
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0425
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0425
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0425
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0425
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0425
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0430
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0435
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0440
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0445
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0445
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0445
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0445
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0445
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0445
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0445
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0445
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0445
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0445
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0445
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0445
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0445
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0445
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0445
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0445
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0445
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0450
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0450
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0450
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0450
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0450
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0450
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0450
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0450
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0450
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0450
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0450
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0450
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0450
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0455
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0460
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0465
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0465
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0465
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0465
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0465
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0465
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0465
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0465
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0465
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0465
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0465
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0465
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0465
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0465
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0465
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0470
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0470
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0470
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0470
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0470
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0470
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0470
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0470
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0470
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0470
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0470
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0470
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0470
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0470
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0470
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0470
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0470
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0470
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0475
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0480
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0480
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0480
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0480
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0480
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0480
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0480
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0480
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0480
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0480
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0480
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0480
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0480
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0480
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0480
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0480
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0480
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0480
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0480
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0485
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0485
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0485
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0485
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0485
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0485
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0485
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0485
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0485
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0485
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0485
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0485
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0485
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0485
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0490
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0490
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0490
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0490
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0490
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0490
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0490
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0490
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0490
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0490
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0490
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0490
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0490
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0490
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0490
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0490
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0490
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0495
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0500
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0505
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0510
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0515
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0515
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0515
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0515
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0515
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0515
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0515
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0515
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0515
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0515
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0515
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0520
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0520
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0520
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0520
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0520
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0520
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0520
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0520
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0520
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0520
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0520
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0520
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0520
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0520
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0520
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0520
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0525
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0525
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0525
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0525
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0525
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0525
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0525
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0525
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0525
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0525
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0525
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0525
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0525
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0525
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0525
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0525
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0530
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0530
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0530
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0530
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0530
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0530
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0530
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0530
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0530
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0530
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0530
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0530
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0530
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0530
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0530
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0535
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0535
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0535
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0535
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0535
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0535
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0535
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0535
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0535
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0540
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0540
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0540
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0540
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0540
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0540
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0540
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0540
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0540
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0540
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0540
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0540
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0540
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0540
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0540
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0540
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0545
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0550
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0550
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0550
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0550
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0550
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0550
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0550
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0550
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0550
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0550
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0550
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0550
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0550
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0550
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0550
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0550
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0550
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0550
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0555
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0555
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0555
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0555
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0555
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0555
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0555
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0555
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0555
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0555
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0555
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0555
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0555
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0555
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0555
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0555
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0560
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0560
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0560
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0560
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0560
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0560
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0560
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0560
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0560
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0560
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0560
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0565
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0570
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0570
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0570
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0570
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0570
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0570
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0570
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0570
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0570
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0570
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0570
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0570
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0570
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0570
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0570
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0570
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0570
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0570
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0570
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0575
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0575
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0575
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0575
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0575
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0575
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0575
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0575
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0575
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0575
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0575
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0575
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0575
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0580
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0585
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0585
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0585
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0585
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0585
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0585
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0585
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0585
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0585
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0585
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0585
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0585
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0585
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0585
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0585
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0585
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0590
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0590
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0590
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0590
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0590
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0590
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0590
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0590
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0590
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0590
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0590
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0590
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0590
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0590
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0590
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0590
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0590
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0595
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0595
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0595
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0595
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0595
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0595
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0595
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0595
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0595
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0595
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0595
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0595
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0595
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0595
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0595
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0595
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0600
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0605
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0610
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0615
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0615
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0615
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0615
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0615
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0615
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0615
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0615
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0615
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0615
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0615
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0615
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0615
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0615
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0615
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0620
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0620
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0620
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0620
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0620
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0620
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0620
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0620
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0620
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0620
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0620
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0620
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0620
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0620
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0625
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0625
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0625
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0625
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0625
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0625
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0625
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0625
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0625
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0625
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0625
http://refhub.elsevier.com/S1569-9048(13)00208-5/sbref0625

	Respiratory stimulant drugs in the post-operative setting
	1 Introduction
	2 Carotid body effects of current drugs
	3 Doxapram
	3.1 General use
	3.2 Effects on breathing
	3.2.1 Effects on ventilation in drug-naïve subjects
	3.2.2 Effects on drug-induced hypoventilation
	3.2.3 Effects on sleep-disordered breathing

	3.3 Side effect profile and toxicity
	3.4 Stereo-selective effects of doxapram

	4 Almitrine
	4.1 General use
	4.2 Effects on breathing
	4.2.1 Effects on ventilation
	4.2.2 Effects on breathing control at sub-stimulatory dose
	4.2.3 Effects on sleep disordered breathing
	4.2.4 Effects on ventilation–perfusion matching

	4.3 Side effects and toxicity

	5 New drugs in development as respiratory stimulants
	5.1 AMPAkines
	5.2 GAL-021

	6 Conclusions
	References


