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Consumption  of  camphor  infusions  is widely  used  as an  aphrodisiac  in preparation  for  sexual  intercourse,
to  boost  performance.  There  is  dearth  of  information  associating  or relating  its  consumption  to  liver or
lung  inflammation.  Therefore,  we  investigated  the  effect  of  various  doses  of  camphor  in  an  acute  study,
on  hepatic  and  pulmonary  levels  of  some  pro-inflammatory  cytokines  and  chemokines  in male  wistar
rats.  Following  administration,  2000  and 4000  mg/kg  body  weight  camphor  significantly  increase  liver
and lung  levels  of tumor  necrosis  factor  alpha  (TNF-�),  interleukin  1 beta (IL-1�)  and  interleukin  6  (IL-6)
in  a  dose  dependent  manner  compared  with  control,  while  interleukin  10 (IL-10)  levels  were  significantly
increased  only  by  1000  and  4000  mg/kg  body  weight  camphor  in  liver  and  lung  respectively,  compared
with  control.  Also  compared  with  control,  camphor  administration  resulted  in a  significant  increase  in  the
ro-inflammation
ulmonary

expressions  of  hepatic  and  pulmonary  nuclear  factor  kappa  B  (NFkB),  cyclooxygenase  2 (COX-2),  regulated
upon  activation  normal  T cell  expressed  and  secreted  (RANTES)  or  CCL5,  and  monocyte  chemo-attractant
protein  1 (MCP-1)  in  a dose  dependent  manner.  It is  therefore  advised  that  the  use  and  consumption  of
camphor  should  be  with  caution  as  it  could  trigger  liver  and lung inflammation  via  activation  of NF-kB
and  up-regulation  of  pro-inflammatory  mediators.

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

Camphor (C10H16O), a substance with strong aromatic odor is
 waxy, transparent, white crystalline solid. It is gotten from Cin-
amomum camphora,  an evergreen tree found in Asia [1–3], and
ad also been synthetically produced from wood turpentine. It is a
omponent of different types of foods, and common sources include
erbs such as basil, sage, coriander, rosemary, and marjoram [4].
amphor is utilized for diverse purposes including stimulation of
espiratory and circulatory systems, cosmetics for external use, and
sychological stimulation [5]. Also, it is utilized as a contracep-
ive, induction of abortion, for lowering milk formation in lactating
omen, and to enhance sexual activity [6,7]. Exposure to camphor
an be via dermal route, inhalation, or ingestion [8].
Following exposure to camphor, metabolism is by cytochrome

450 [9], a class of heme-containing monooxygenases ubiquitously

∗ Corresponding author.
E-mail address: toblerum@yahoo.co.uk (O.T. Somade).

ttps://doi.org/10.1016/j.pathophys.2019.07.005
928-4680/© 2019 Elsevier B.V. All rights reserved.
distributed in human and animal cells [10]. Hydroxylated metabo-
lites of camphor formed following cytochrome P450 action are
conjugated with glucuronic acid and passed out in urine [11].
Reports of toxicity have been documented in rats orally admin-
istered acute doses of camphor. Reduction in food consumption
in a dose-dependent manner, weight reduction, piloerection and
convulsion were reported symptoms of toxicity [12]. In primary
culture of chick embryo hepatic cells, camphor resulted into an
enhanced porphyrin accumulation ranging from 5 to 20-fold [13].
In a study conducted by Somade et al. [14], serum activity of lactate
dehydrogenase was  significantly increased, as well as tissue (liver,
kidney, lung and testes) levels of endogenous antioxidant param-
eters (catalase, superoxide dismutase, and reduced glutathione)
and malondialdehyde (a marker of lipid peroxidation) were sig-
nificantly altered following administration of camphor in rats. Also
in the same study conducted by Somade et al. [14], histopathol-

ogy of the liver showed a severe portal congestion, and a very
mild portal and central venous congestion. In lung, severe prolifer-
ation of alveolar pneumocytes, moderate proliferation of alveolar
pneumocytes, generalized thickening of the alveolar walls due to

https://doi.org/10.1016/j.pathophys.2019.07.005
http://www.sciencedirect.com/science/journal/09284680
http://www.elsevier.com/locate/pathophys
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pathophys.2019.07.005&domain=pdf
mailto:toblerum@yahoo.co.uk
https://doi.org/10.1016/j.pathophys.2019.07.005
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oderate to severe proliferation of alveolar pneumocytes, diffuse
hickening of the alveolar wall, thickened areas of the alveolar wall,
ith pink staining material in the lumina, and mild thickening of

lveolar wall were revealed [14]. There is no substantive infor-
ation associating or relating camphor administration to liver or

ung inflammation. Therefore, we investigated the effect of cam-
hor on hepatic and pulmonary levels of some pro-inflammatory
hemokines (CCL5 and MCP-1) and cytokines (TNF-�,  IL-1�, IL-6),
s well as anti-inflammatory cytokine (IL-10) in male wistar rats.

. Materials and methods

.1. Test materials, kits and chemicals

Camphor (96% purity) is a product of Asia Camphor Manufac-
uring Co., China. Rat NF-kB, CCL5, COX-2, and MCP-1 monoclonal
rimary antibodies were purchased from Abcam UK; rat mono-
lonal secondary antibodies were purchased from Dako (Agilent
echnologies, USA). All other used chemicals and reagents were of
nalytical grade, and were products of Sigma Chemical Co., Saint
ouis, MO,  USA or BDH Chemical Ltd, Poole, England. Rats TNF-�,
L-1�, IL-6, and IL-10 enzyme linked immunosorbent assay (ELISA)
its are products of Cusabio Technology llc, Houston, TX, USA.

.2. Experimental animals and study design

Twenty (20) male wistar albino rats of an average weight of
00 g were used for this study. They were obtained from the animal
ouse of the College of Veterinary Medicine, Federal University of
griculture, Abeokuta, Nigeria. They were sheltered in steel metal
ages in the animal house of our Department and were served food
nd water ad libitum.  Experimental protocols were conducted in
ccord with guidelines of the Institutional Animal Care and Use
ommittee and were approved by the Animal Ethical Committee
f the Department of Biochemistry, Federal University of Agricul-
ure, Abeokuta, Nigeria. After 2 weeks of acclimatization, the rats
ere divided randomly into four groups of five animals each. Group

 animals served as control and were orally administered 6 mL/kg
live oil, the vehicle for EC, while groups II, III and IV animals were
rally administered 1000, 2000 and 4000 mg/kg camphor respec-
ively based on calculated mean lethal dose (LD50) in previous study
14].

.3. Sample collections and preparations

Camphor was administered in specified doses at 24 h-interval
or seven days, after which the animals were sacrificed by decapita-
ion. They were treated in accordance with the international guide
or the care and use of laboratory animals [15]. Liver and lung were
arvested, washed in ice-cold saline (0.9% w/v) solution, blotted
ry, and weighed. A section of the liver and lung was  cut and fixed

n 10% phosphate buffered formalin for immunohistochemistry.
nother section of the liver and lung was suspended in ice-cold
.1 M phosphate buffer (pH 7.4) for homogenization. Homogeniza-
ion was followed by centrifugation at 5000 rpm for 10 min. The
esulting supernatant was aliquoted into Eppendorf tubes and used
or the estimations of TNF-�, IL-1�, IL-6, and IL-10.

.4. Estimations of liver and lung levels of TNF-˛, IL-1ˇ, IL-6 and
L-10

Protocols in Cusabio ELISA kits (Cusabio Technology llc, Hous-

on, TX, USA) were followed. Briefly, samples and standards were
dded into the wells already pre-coated with antibody specific for
NF-�, IL-1�, IL-6, or IL-10. Unbound substances were removed,
nd a biotin-conjugated antibody specific for TNF-�, IL-1�, IL-6,
Fig. 1. Effect of camphor administration on liver and lung relative weights in rats.
Values are expressed as mean ± standard error of mean (n = 5). Bars labeled with
different superscript are statistically significant (p < 0.05).

or IL-10 was added to the well. After washing, avidin conjugated
Horseradish Peroxidase (HRP) was  added to the wells, followed by
addition of a substrate solution to give a color proportional to the
amount of TNF-�, IL-1�, IL-6, or IL-10 bound in the initial step. Color
development was  stopped and intensity of the color was  measured
at 450 nm.

2.5. Liver and lung immunohistochemistry

This was conducted as described by Ajayi et al. [16]. Poly-
L-lysine charged slides were rehydrated in xylene as well as
decreasing concentration of ethanol (100-50%). Heat-induced epi-
tope retrieval was  done in citrate buffer (pH 6.0) for 20 min  followed
by immersion in cold water for 10 min. Sections were marked with
paraffin pen (PAP) and the endogenous peroxidase activities in
the tissues were blocked with 5% hydrogen peroxide for 5 min in
a dark cupboard. The sections were then incubated overnight at
4 ◦C with anti-NF-kB, anti−CCL5, anti−COX2 or anti-MCP-1 primary
monoclonal antibodies. The slides were washed with Tris buffer
saline and then incubated with Horseradish peroxidase labeled
anti-rabbit monoclonal secondary antibodies (Dako, Agilent Tech-
nologies, US). Immune complexes were visualized using 0.05% 3,
3-diaminobenzidene (DAB), countered stained with hematoxylin
and the slides were visualized under light microscope. Percentage
of tissue-stained positive cells was  scored.

2.6. Statistical analysis

Data were analyzed by one-way analysis of variance (ANOVA),
followed by least significant difference (LSD) to test for signifi-
cant differences among the groups of rats using Statistical Package
for Social Sciences program version 17.0. Data were expressed as
mean ± standard error of mean. P values less than 0.05 were con-
sidered statistically significant.

3. Results

3.1. Effect of camphor on liver and lung relative weights

As depicted in Fig. 1, administration of camphor (1000 and
4000 mg/kg) resulted in a significant increase (p < 0.05) in liver rel-
ative weight compared with control. In lung, no significant (p >
0.05) difference was recorded following camphor administration
compared with control (Fig. 1)
3.2. Effect of camphor on hepatic TNF-˛, IL-1ˇ, IL-6, and IL-10

Liver levels of TNF-� (Fig. 2) and IL-6 (Fig. 4) were significantly
(p < 0.05) increased in a dose dependent manner by 2000 and 4000
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Fig. 2. Effect of camphor administration on hepatic and pulmonary levels of TNF�
in  rats. Values are expressed as mean ± standard error of mean. Bars labeled with
different superscript are statistically significant (p < 0.05).

Fig. 3. Effect of camphor administration on hepatic and pulmonary levels of IL1�
in  rats. Values are expressed as mean ± standard error of mean. Bars labeled with
different superscript are statistically significant (p < 0.05).
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ig. 4. Effect of camphor administration on hepatic and pulmonary levels of IL6
n  rats. Values are expressed as mean ± standard error of mean. Bars labeled with
ifferent superscript are statistically significant (p < 0.05).

g/kg body weight of camphor compared with control while liver
L-1� was only significantly (p < 0.05) increased in group admin-
stered 4000 mg/kg camphor (Fig. 3). IL-10 (Fig. 5) level was only
ignificantly (p < 0.05) increased by 1000 mg/kg body weight of
amphor compared with control.

.3. Effect of camphor on pulmonary TNF-˛, IL-1ˇ, IL-6, and IL-10
Similarly in the lung, levels of TNF-� (Fig. 2), IL-1� (Fig. 3) and
L-6 (Fig. 4) were also significantly (p < 0.05) increased in a dose
ependent manner by 2000 and 4000 mg/kg body weight camphor
ompared with control. Furthermore, there was a significant (p <
Fig. 5. Effect of camphor administration on hepatic and pulmonary levels of IL10
in  rats. Values are expressed as mean ± standard error of mean. Bars labeled with
different superscript are statistically significant (p < 0.05).

0.05) increase in the levels of IL-1� (Fig. 3) and IL-6 (Fig. 4) when
group administered 4000 mg/kg body weight of camphor is com-
pared with other tested doses (1000 and 2000 mg/kg body weight).
For IL-10 (Fig. 5), the level was only significantly (p < 0.05) increased
by 4000 mg/kg body weight camphor compared with control.

3.4. Effect of camphor on expressions of hepatic NF-kB, COX-2,
CCL5 and MCP-1

There was  a significant (p < 0.05) increase in the hepatic expres-
sions of NFkB (Fig. 6A), COX-2 (Fig. 6B), RANTES (Fig. 6C), and MCP-1
(Fig. 6D) by all tested doses compared with control. Group admin-
istered 4000 mg/kg camphor showed the highest expressions of
these parameters. The degree of expressions was 4000 mg/kg >
2000 mg/kg > 1000 mg/kg of camphor.

3.5. Effect of camphor on expressions of pulmonary NF-kB,
COX-2, CCL5 and MCP-1

Similar trend was also recorded in the lung. All the tested doses
of camphor resulted in a significant (p < 0.05) increase in the
expressions of NFkB (Fig. 7A), COX-2 (Fig. 7B), RANTES (Fig. 7C),
and MCP-1 (Fig. 7D) compared with control. Group administered
4000 mg/kg camphor also showed the highest expressions of the
parameters, while the degree of expressions was  also 4000 mg/kg
> 2000 mg/kg > 1000 mg/kg of camphor.

4. Discussion

The present study investigated the effect of various doses of
camphor in an acute study, on hepatic and pulmonary levels of
some pro-inflammatory cytokines and chemokines in rats. The
inflammatory response that occurs during chronic hepatic injury
is a dynamic process with intra-hepatic accumulation of different
immune cells (helper T cells, dendritic cells and macrophages) [17].
The recruitment and migration of these cells depend on the pattern
of cytokines and chemokines that are produced by hepatocytes,
endothelial cells, and biliary epithelial cells [18,19]. The significant
increase in liver relative weight following camphor administra-
tion may  be attributed to liver injury, leading to regeneration of
damaged parts. Camphor is metabolized by the cytochrome P450
enzyme systems that are majorly localized in the liver, and this
may  explain the likelihood of camphor toxicity in the hepatocytes.

The significant increase in liver relative weight recorded in this
study corroborates our findings in previous study where a signifi-
cantly increase the liver relative weight was  also recorded in a dose
dependent manner in camphor-induced hepatic oxidative stress
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14]. The non-significant increase in lung relative weight recorded
n this study also corroborates the report in our previous study [14].

Cytokines are small secreted proteins produced by cells, and
ave a specific effect on the communications and interactions
etween cells [20]. Immune cells alternatively utilize trans-

orters and ion channels to mediate the unconventional release
f cytokines such as IL-1� [21–23] or influence their expression
y reorienting ion balances within the cell nucleus [24,25]. Tran-
ient receptor potential (TRP) channels are broadly expressed and

ig. 6. A. Immuno−histochemical expressions of hepatic NFkB in camphor administered
amphor; iv = 4000 mg/kg camphor; v = graph showing percentage positive NFkB cells. Eac
ignificant (p < 0.05). CTRL = control; CAM 1 = 1000 mg/kg camphor; CAM 2 = 2000 mg/kg 

epatic  COX-2 in camphor administered rats at 400 x magnification. i = control; ii = 1000
howing percentage positive COX-2 cells. Each bar represents mean ± SEM. Bars labeled w

 = 1000 mg/kg camphor; CAM 2 = 2000 mg/kg camphor; CAM 3 = 4000 mg/kg camphor. C
ats  at 400 x magnification. i = control; ii = 1000 mg/kg camphor; iii = 2000 mg/kg cam
ells.  Each bar represents mean ± SEM. Bars labeled with different superscript are stat

 = 2000 mg/kg camphor; CAM 3 = 4000 mg/kg camphor. D. Immuno-histochemical expre
ontrol; ii = 1000 mg/kg camphor; iii = 2000 mg/kg camphor; iv = 4000 mg/kg camphor; v 

ars  labeled with different superscript are statistically significant (p < 0.05). CTRL = control
amphor.
logy 26 (2019) 305–313

participate in the control of cell homeostasis. Hence, functional
variations of TRP might be a key factor in the physiological recruit-
ment of the immune response [26–28]. TRP vanilloid 3 (TRPV3)
is seen in trigeminal ganglion (TG), nodose ganglion (NG), dor-
sal root ganglion (DRG) neurons, keratinocytes and certain parts

of the brain that may  be responsible for thermoregulation [29].
TRPV3 channel is activated by a wide range of monoterpenoids
[30] including carvacrol [31], insensol [32], eugenol [31], cam-
phor [33], and menthol [33], although these compounds can also

 rats at 400 x magnification. i = control; ii = 1000 mg/kg camphor; iii = 2000 mg/kg
h bar represents mean ± SEM. Bars labeled with different superscript are statistically
camphor; CAM 3 = 4000 mg/kg camphor. B. Immuno-histochemical expressions of

 mg/kg camphor; iii = 2000 mg/kg camphor; iv = 4000 mg/kg camphor; v = graph
ith different superscript are statistically significant (p < 0.05). CTRL = control; CAM

. Immuno-histochemical expressions of hepatic RANTES in camphor administered
phor; iv = 4000 mg/kg camphor; v = graph showing percentage positive RANTES

istically significant (p < 0.05). CTRL = control; CAM 1 = 1000 mg/kg camphor; CAM
ssions of hepatic MCP-1 in camphor administered rats at 400 x magnification. i =

= graph showing percentage positive MCP-1 cells. Each bar represents mean ± SEM.
; CAM 1 = 1000 mg/kg camphor; CAM 2 = 2000 mg/kg camphor; CAM 3 = 4000 mg/kg
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Fig. 6. 

e recognized by other TRP channels like TRP Ankyrin 1 and TRP
elastatin 8 [34]. In this study, the significant increase in the

evels of hepatic and pulmonary TNF-�, IL-1�, IL-6 and IL-10 fol-
owing administration of EC is an indication of liver and lung
njury or infection causing their excretion and recruitment pre-
ominantly by the helper T cells and macrophages to the site of

njury or infection where they promote inflammation and trig-
er pathological pain. Also, camphor being a monoterpenoid may
ave triggered the activation of the TRP ion channels in liver and

ung, leading to the recruitment of immune response and sub-
equent release of the pro-inflammatory cytokines. It has been
eported in some studies that ventilator-induced lung injury is
haracterized by the release of pro-inflammatory drivers (espe-

ially cytokines), alveolar and interstitial edema, infiltration of
eukocytes, alveolar protein deposition, tissue disruption, and cel-
ular necrosis [35,36]. Also in a study by Vaneker et al. [37], all

easured cytokines and keratinocyte-derived chemokine levels
inued)

increased progressively with mechanical ventilation duration in
lung tissue. It is now widely accepted that high production of
cytokines, especially TNF-�, IL-1�, IL-6, and IL-8 play an important
role in initiating or executing lung injury [38–44]. Kupffer cells are
the widest population of resident macrophages in liver and there-
fore play a pertinent role in immune-mediated liver toxicity and
injury [45]. They have a major role in immune surveillance of the
host and play a part in modulating systemic responses to chronic
infections and controlling concomitant immune responses through
antigen presentation and down-regulation of the activation and
proliferation of T cells [46]. In their primary scavenging duty, kupf-
fer cells engulf bacterial endotoxins and foreign particles, causing
their activation and subsequent release of a number of modula-

tors of cell signaling pathways, including reactive oxygen species,
nitric oxide, eicosanoids, prostaglandins, peptide leukotrienes, and
various cytokines like TNF-�, IL-1, and IL-6 [46]. In a recent study,
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p-regulation of TNF-� following methyl methacrylate administra-
ion in rat was reported [47].

NF-kB belongs to a family of inducible nuclear transcription fac-
ors, which regulates a wide array of genes involved in various
rocesses of inflammatory and immune responses [48]. The family

s composed of five structurally related players, including NF-kB1
p50), NF-kB2 (p52), RelA (p65), RelB and c-Rel, which coordinates

ranscription of target genes by binding to �B enhancer, a specific
NA element, as various hetero- or homo-dimers [49]. Activation
f NF-kB involves two important signaling pathways. They are

ig. 7. A. Immuno−histochemical expressions of pulmonary NFkB in camphor adminis
g/kg camphor; iv = 4000 mg/kg camphor; v = graph showing percentage positive NFk

re  statistically significant (p < 0.05). CTRL = control; CAM 1 = 1000 mg/kg camphor; CAM 

xpressions of pulmonary COX-2 in camphor administered rats at 40 x magnification. i
amphor; v = graph showing percentage positive COX-2 cells. Each bar represents mean ±
TRL  = control; CAM 1 = 1000 mg/kg camphor; CAM 2 = 2000 mg/kg camphor; CAM 3 = 400
amphor administered rats at 40 x magnification. i = control; ii = 1000 mg/kg camphor; ii
ositive RANTES cells. Each bar represents mean ± SEM. Bars labeled with different sup
amphor; CAM 2 = 2000 mg/kg camphor; CAM 3 = 4000 mg/kg camphor. D. Immuno-hist
agnification. i = control; ii = 1000 mg/kg camphor; iii = 2000 mg/kg camphor; iv = 40

epresents mean ± SEM. Bars labeled with different superscript are statistically signific
amphor; CAM 3 = 4000 mg/kg camphor.
logy 26 (2019) 305–313

the canonical and noncanonical (or alternative) pathways, and are
both important for regulating inflammatory and immune responses
despite their disparities in signaling mechanism [50,51]. The canon-
ical NF-kB pathway responds to various stimuli, such as ligands of
various cytokine receptors, TNF receptor (TNFR) superfamily mem-
bers, pattern recognition receptors (PRRs), as well as T-cell receptor
(TCR) and B-cell receptor [52]. A well-known function of NF-kB is

regulation of inflammatory responses, and in addition to coordi-
nating the induction of various pro-inflammatory genes in innate
immune cells, NF-kB also regulates the activation, differentiation

tered rats at 40 x magnification. i = control; ii = 1000 mg/kg camphor; iii = 2000
B cells. Each bar represents mean ± SEM. Bars labeled with different superscript
2 = 2000 mg/kg camphor; CAM 3 = 4000 mg/kg camphor. B. Immuno-histochemical

 = control; ii = 1000 mg/kg camphor; iii = 2000 mg/kg camphor; iv = 4000 mg/kg
 SEM. Bars labeled with different superscript are statistically significant (p < 0.05).
0 mg/kg camphor. C. Immuno-histochemical expressions of pulmonary RANTES in

i = 2000 mg/kg camphor; iv = 4000 mg/kg camphor; v = graph showing percentage
erscript are statistically significant (p < 0.05). CTRL = control; CAM 1 = 1000 mg/kg
ochemical expressions of pulmonary MCP-1 in camphor administered rats at 40 x
00 mg/kg camphor; v = graph showing percentage positive MCP-1 cells. Each bar
ant (p < 0.05). CTRL = control; CAM 1 = 1000 mg/kg camphor; CAM 2 = 2000 mg/kg
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Fig. 7. 

nd effector function of inflammatory T cells [53,54]. The significant
ncrease in the expressions of hepatic and pulmonary NF-kB follow-
ng administration may  be attributed to camphor-induced toxicity,
ytoplasmic NF-kB activation and its subsequent translocation to
he nucleus to exert its pro-inflammatory genes transcription and
xpression roles.

Inflammatory response that occurs during chronic liver injury
s a dynamic process with intrahepatic accumulation of diverse
mmune cells (macrophages, T cells and dendritic cells) [17]. Migra-
ion and positioning of these immune cells is determined by
he pattern of cytokines and chemokines that are produced by
epatocytes, endothelial cells, and biliary epithelial cells [18,19].
epatic stellate cells have also been implicated in the recruit-
ent of immune cells to the sites of tissue injury [55]. Activated
tellate cells secrete great amounts of chemokines (CCL2, CCL3,
CL5, CCL11, CXCL8, CXCL9, and CXCL10), thus shaping the mag-
itude and the quality of the immune response during fibrotic
inued)

liver diseases [55]. CCL5 (also known as RANTES), is a 7.8-kDa CC
chemokine, which is highly expressed in the murine and human
liver upon injury [56,57]. RANTES was initially considered a T
cell–specific protein but has since been found to be produced by
different cell types, including macrophages, endothelial, platelets,
and stellate cells [58]. RANTES recruits NK cells, mast cells, T cells,
dendritic cells, eosinophils, and basophils to sites of inflamma-
tion by interacting with 3 specific G protein–coupled receptors:
CCR1, CCR3, and CCR5. CCR5 has been described on isolated liver
stellate cells, indicating that these cells are a source and target
of CCL5 within the liver [57,59]. MCP-1 (also called CCL2) on the
other hand, is formed by diverse cell types, either constitutively or
induction by cytokines, growth factors or oxidative stress [60]. It
is produced by numerous cell types, including epithelial, smooth

muscle, mesangial, astrocytic, monocytic, endothelial, fibroblasts,
and microglial cells [61–64]. These cells are necessary for antiviral
immune responses in the peripheral circulation as well as in tis-
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ues. Macrophages/monocytes are the major source of CCL2 [65,66].
CL2 regulates the migration and infiltration of memory T lym-
hocytes, natural killer (NK) cells, and monocytes [60]. Liver and

ung expressions of CCL5 and MCP-1 in this present study follow-
ng camphor administration may  be as a result of damage to liver
nd lung tissues as well as NFkB activation which may  have led
o the expressions and recruitment of pro-inflammatory cytokines
TNF-�, IL-1� and IL-6) that in turn, coordinate the release of these
ro-inflammatory chemokines (CCL5 and MCP-1) that selectively
ecruit neutrophils, lymphocytes, and monocytes to the site of tis-
ue damage.

COX (also called prostaglandin H synthase) catalyses the first
ommitted step in the biosynthesis of prostanoids, a broad family
f arachidonate metabolites comprising prostaglandins, prostacy-
lins, and thromboxanes [67]. It is a peculiar enzyme, exhibiting

 catalytic activities which are: a cyclooxygenase activity (which
atalyses PGG2 formation from arachidonic acid), and a peroxidase
ctivity (which reduces PGG2 to PGH2). The peroxidase activ-
ty leads to the generation of free radicals, which are in part
sed by COX itself [67]. COX-2 is highly expressed in numer-
us cell types in response to cytokines, growth factors, and
ro-inflammatory molecules and has become the isoform pri-
arily responsible for prostanoid formation in acute and chronic

nflammatory diseases [67]. Again, increased in the hepatic and pul-
onary COX-2 expressions recorded in this study can be attributed

o camphor-induced inflammation as evident by increased gener-
tion of pro-inflammatory cytokines reported in this study, which
ay have induced the increased expressions of COX-2 required to

iosynthesize prostaglandins from arachidonate at the site of tissue
amage or infection.

We therefore advise based on the outcomes of this study that
he use and consumption of camphor should be with caution as it
ould trigger liver and lung inflammation via activation of NF-kB
nd up-regulation of pro-inflammatory mediators.

eclaration of Competing Interest

None.

eferences

[1] H. Osawa, I. Endo, Y. Hara, Y. Matsushima, T. Tange, Transient proliferation of
proanthocyanidin-accumulating cells on the epidermal apex contributes to
highly aluminum-resistant root elongation in camphor tree, Plant Physiol.
155 (2011) 433–446.

[2] M.  Azadbakht, Classification of Medicinal Plants, Taimourzadeh, Tehran, 1999.
[3] J. Guilbert, C. Flamant, F. Hallalel, D. Doummar, A. Frata, S. Renolleau,

Anti-flatulence treatment and status epilepticus: a case of camphor
intoxication, Emerg. Med. J. 24 (2007) 859–860.

[4] H. Maarse, C.A. Visscher (Eds.), Volatile Components in Foods: Qualitative and
Quantitative Data, vol. III, 6th ed., Centraal Instituut Voor
Voerdingsonderzoek TNO, Zeist, The Netherlands, 1989.

[5] M.R. Nikravesh, M.  Jalali, The effect of camphor on the male mice
reproductive system, Urol. J. 1 (2004) 268–272.

[6] H.C. Goel, S. Singh, J.S. Adhikari, A.R. Rao, Radiomodifying effect of camphor
on  the spermatogonia of mice, Jap. J. Exp. Med. 55 (1985) 219–223.

[7] H. Jacobziner, H.W. Raybin, Camphor poisoning, Arch. Pediatr. 79 (1962)
28–30.

[8] R.C. Baselt, R.H. Cravey, Disposition of Toxic Drug and Chemicals and Drugs,
3rd ed., Year Book Medical Publishers Inc, Chicago, 1990.

[9] J.R. Collins, G.H. Loew, Theoretical study of the product specificity in the
hydroxylation of camphor, norcamphor, 5,5-difluorocamphor, and
pericyclocamphanone by cytochrome P-450cam, J. Biol. Chem. 263 (1988)
3164–3170.

10] H. Boxenbaum, Interspecies pharmacokinetic scaling and the
evolutionary-comparative paradigm, Drug Metab. Rev. 15 (1984) 1071–1121.

11] S.C. Sweetman (Ed.), Martindale: The Complete Drug Reference., 34th ed., The
Pharmaceutical Press, London, 2005.
12] J. Leuschner, Reproductive toxicity studies of D-camphor in rats and rabbits,
Arzneimittelforschung 47 (1997) 124–128.

13] H.L. Bonkovsky, E.E. Cable, J.W. Cable, S.E. Donohue, E.C. White, Y.J. Greene,
R.W. Lambrecht, K.K. Srivastava, W.N. Arnold, Porphyrogenic properties of the
terpenes camphor, pinene, and thujone (with a note on historic implications

[

logy 26 (2019) 305–313

for absinthe and the illness of Vincent van Gogh), Biochem. Pharmacol. 43
(1992) 2359–2368.

14] O.T. Somade, K.D. Adeniji, A.A. Adesina, O.J. Olurinde, Oral acute toxicity study
as  well as tissues oxidative stress and histopathological disorders in edible
camphor administered rats, Exp. Toxicol. Pathol. 69 (2017) 99–108.

15] NRC, Guide for the Care and Use of Laboratory Animals, National Academy
Press, Washington, DC, 1996.

16] B.O. Ajayi, I.A. Adedara, E.O. Farombi, Benzo(a)pyrene induces oxidative
stress, pro-inflammatory cytokines, expression of nuclear factor-kappa B and
deregulation of wnt/beta-catenin signaling in colons of BALB/c mice, Food
Chem. Toxicol. 95 (2016) 42–51.

17] A.P. Holt, M.  Salmon, C.D. Buckley, D.H. Adams, Immune interactions in
hepatic fibrosis, Clin. Liver Dis. (Hoboken) 12 (4) (2008) 861–882.

18] F. Marra, S. Aleffi, S. Galastri, A. Provenzano, Mononuclear cells in liver
fibrosis, Semin. Immunopathol. 31 (3) (2009) 345–358.

19] K.R. Karlmark, H.E. Wasmuth, C. Trautwein, F. Tacke, Chemokine-directed
immune cell infiltration in acute and chronic liver disease, Expert Rev.
Gastroenterol. Hepatol. 2 (2) (2008) 233–242.

20] J.M. Zhang, J. An, Cytokines, inflammation and pain, Int. Anesthesiol. Clin. 45
(2)  (2007) 27–37.

21] F. Di Virgilio, D. Dal Ben, A.C. Sarti, A.L. Giuliani, S. Falzoni, The P2X7 receptor
in  infection and inflammation, Immunity 47 (2017) 15–31.

22] G. Lopez-Castejon, D. Brough, Understanding the mechanism of IL-1�
secretion, Cytokine Growth Factor Rev. 22 (2011) 189–195.

23] B.F. Py, M.  Jin, B.N. Desai, A. Penumaka, H. Zhu, M.  Kober, A. Dietrich, M.M.
Lipinski, T. Henry, D.E. Clapham, Caspase-11 controls interleukin-1� release
through degradation of TRPC1, Cell Rep. 6 (2014) 1122–1128.

24] M.  Malik, K. Jividen, V. Padmakumar, C. Cataisson, L. Li, J. Lee, O.Z. Howard,
S.H. Yuspa, Inducible NOS-induced chloride intracellular channel 4 (CLIC4)
nuclear translocation regulates macrophage deactivation, Proc. Natl. Acad.
Sci.  U.S.A. 109 (2012) 6130–6135.

25] R. Domingo-Fernández, R.C. Coll, J. Kearney, S. Breit, L.A. O’Neill, The
intracellular chloride channel proteins CLIC1 and CLIC4 induce IL-1�
transcription and activate the NLRP3 inflammasome, J. Biol. Chem. 292 (2017)
12077–12087.

26] B. Nilius, G. Owsianik, The transient receptor potential family of ion channels,
Genome Biol. 12 (2011) 218.

27] M.  Freichel, J. Almering, V. Tsvilovskyy, The role of TRP proteins in mast cells,
Front. Immunol. 3 (2012) 150.

28] A. Parenti, F. De Logu, P. Geppetti, S. Benemei, What is the evidence for the
role of TRP channels in inflammatory and immune cells? Br. J. Pharmacol. 173
(2016) 953–969.

29] A. Moqrich, S.W. Hwang, T.J. Earley, M.J. Petrus, A.N. Murray, K.S. Spencer, M.
Andahazy, G.M. Story, A. Patapoutian, Impaired thermosensation in mice
lacking TRPV3, a heat and camphor sensor in the skin, Science 307 (2005)
1468–1472.

30] A.K. Vogt-Eisele, K. Weber, M.A. Sherkheli, G. Vielhaber, J. Panten, G.
Gisselmann, H. Hatt, Monoterpenoid agonists of TRPV3, Br. J. Pharmacol. 151
(2007) 530–540.

31] H. Xu, M.  Delling, J.C. Jun, D.E. Clapham, Oregano, thyme and clove-derived
flavors and skin sensitizers activate specific TRP channels, Nat. Neurosci. 9
(2006) 628–635.

32] A. Moussaieff, N. Rimmerman, T. Bregman, A. Straiker, C.C. Felder, S. Shoham,
Y. Kashman, S.M. Huang, H. Lee, E. Shohami, K. Mackie, M.J. Caterina, J.M.
Walker, E. Fride, R. Mechoulam, Incensole acetate, an incense component,
elicits psychoactivity by activating TRPV3 channels in the brain, FASEB J. 22
(8) (2008) 3024–3034.

33] M.A. Sherkheli, H. Benecke, J.F. Doerner, O. Kletke, A.K. Vogt-Eisele, G.
Gisselmann, H. Hatt, Monoterpenoids induce agonist-specific desensitization
of transient receptor potential vanilloid-3 (TRPV3) ion channels, J. Pharm.
Pharm. Sci. 12 (1) (2009) 116–128.

34] P. Holzer, Transient receptor potential (TRP) channels as drug targets for
diseases of the digestive system, Pharmacol. Therap. 131 (2011) 142–170.

35] D. Dreyfuss, G. Saumon, Ventilator-induced lung injury: lessons from
experimental studies, Am.  J. Respir. Crit. Care Med. 157 (1998) 294–323.

36] L.N. Tremblay, A.S. Slutsky, Ventilator-induced injury: from barotrauma to
biotrauma, Proc. Assoc. Am.  Physic. 110 (1998) 482–488.

37] M.  Vaneker, F.J. Halbertsma, J. van Egmond, M.G. Netea, J.G. van der Hoeven,
G.J.  Scheffer, Mechanical ventilation in healthy mice induces reversible
pulmonary and systemic cytokine elevation with preserved alveolar integrity:
an  in vivo model using clinical relevant ventilation settings, Anesthesiol. 107
(2007) 419–426.

38] M.R. Wilson, S. Choudhury, M.E. Goddard, K.P. O’Dea, A.G. Nicholson, M.
Takata, High tidal volume upregulates intrapulmonary cytokines in an in vivo
mouse model of ventilator-induced lung injury, J. Appl. Physiol. 95 (2003)
1385–1393.

39] M.R. Wilson, S. Choudhury, M.  Takata, Pulmonary inflammation induced by
high stretch ventilation is mediated by tumor necrosis factor signalling in
mice, Am.  J. Physiol. Lung Cell Mol. Physiol. 288 (2005) 599–607.

40] J.J. Haitsma, S. Uhlig, R. Goggel, S.J. Verbrugge, U. Lachmann, B. Lachmann,
Ventilator-induced lung injury leads to loss of alveolar and systemic

compartmentalization of tumor necrosis factor-alpha, Intensive Care Med.
Exp. 26 (2000) 1515–1522.

41] J.J. Haitsma, S. Uhlig, S.J. Verbrugge, R. Goggel, D.L. Poelma, B. Lachmann,
Injurious ventilation strategies cause systemic release of IL-6 and MIP-2 in
rats in vivo, Clin. Physiol. Funct. Imaging 23 (2003) 349–353.

http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0005
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0010
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0015
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0020
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0025
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0030
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0035
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0040
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0045
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0050
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0055
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0060
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0065
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0070
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0075
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0080
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0085
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0090
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0095
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0100
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0105
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0110
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0115
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0120
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0125
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0130
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0135
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0140
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0145
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0150
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0155
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0160
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0165
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0170
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0175
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0180
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0185
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0190
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0195
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0200
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0205


physio

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

cloning, expression in mitogen-stimulated blood mononuclear leukocytes,
O.T. Somade et al. / Patho

42] O.U. Gurkan, C. O’Donnell, R. Brower, E. Ruckdeschel, P.M. Becker, Differential
effects of mechanical ventilatory strategy on lung injury and systemic organ
inflammation in mice, Am.  J. Physiol. Lung Cell Mol. Physiol. 285 (2003),
L710–718.

43] D. Chiumello, G. Pristine, A.S. Slutsky, Mechanical ventilation affects local and
systemic cytokines in an animal model of acute respiratory distress
syndrome, Am.  J. Respir. Crit. Care Med. 160 (1999) 109–116.

44] P.C. Bueno, C.E. Bueno, M.L. Santos, I.J. Oliveira-Junior, R. Salomao, B.V.
Pinheiro, O.S. Beppu, Ventilation with high tidal volume induces
inflammatory lung injury, Braz. J. Med. Biol. Res. 35 (2002) 191–198.

45] L.J. Dixon, M.  Barnes, H. Tang, M.T. Pritchard, L.E. Nagy, Kupffer cells in the
liver, Compr. Physiol. 3 (2013) 785–797.

46] G. Kolios, V. Valatas, E. Kouroumalis, Role of Kupffer cells in the pathogenesis
of  liver disease, World J. Gastroenterol. 12 (2006) 7413–7420.

47] N.S. Erekat, A.A. Al-jarrah, A.M. Shotar, Z.A. Al-Hourani, Hepatic upregulation
of  tumor necrosis factor alpha and activation of nuclear factor kappa B
following methyl methacrylate administration in rat, Inter. J. Pharmacol. 14
(6)  (2018) 889–895.

48] A. Oeckinghaus, S. Ghosh, The NF-kappaB family of transcription factors and
its  regulation, Cold Spring Harb. Perspect. Biol. 1 (2009), a000034.

49] S.C. Sun, J.H. Chang, J. Jin, Regulation of nuclear factor-kappaB in
autoimmunity, Trends Immunol. 34 (2013) 282–289.

50] S.C. Sun, Non-canonical NF-kappaB signaling pathway, Cell Res. 21 (2011)
71–85.

51] S. Vallabhapurapu, M.  Karin, Regulation and function of NF-kappaB
transcription factors in the immune system, Annu. Rev. Immunol. 27 (2009)
693–733.

52] H. Zhang, S.C. Sun, NF-kappaB in inflammation and renal diseases, Cell Biosci.
5  (2015) 63.

53] T. Lawrence, The nuclear factor NF-kappaB pathway in inflammation, cold
spring Harb, Perspect. Biol. Med. 1 (2009), a001651.

54] P.P. Tak, G.S. Firestein, NF-kappaB: a key role in inflammatory diseases, J. Clin.
Invest. 107 (2001) 7–11.

55] A.P. Holt, E.L. Haughton, P.F. Lalor, A. Filer, C.D. Buckley, D.H. Adams, Liver

myofibroblasts regulate infiltration and positioning of lymphocytes in human
liver, Gastroenterol. 136 (2) (2009) 705–714.

56] H.D. Nischalke, J. Nattermann, H.P. Fischer, T. Sauerbruch, U. Spengler, F.L.
Dumoulin, Semiquantitative analysis of intrahepatic CC-chemokine mRNas in
chronic hepatitis C, Mediat. Inflamm. 13 (5–6) (2004) 357–359.

[

logy 26 (2019) 305–313 313

57] E. Seki, S. De Minicis, G.Y. Gwak, J. Kluwe, S. Inokuchi, C.A. Bursill, J.M. Llovet,
D.A. Brenner, R.F. Schwabe., CCR1 and CCR5 promote hepatic fibrosis in mice,
J.  Clin. Invest. 119 (7) (2009) 1858–1870.

58] V. Appay, S.L. Rowland-Jones, RANTES: a versatile and controversial
chemokine, Trends Immunol. 22 (2) (2001) 83–87.

59] R.F. Schwabe, R. Bataller, D.A. Brenner, Human hepatic stellate cells express
CCR5 and RANTES to induce proliferation and migration, Am. J. Physiol.
Gastrointest. Liver Physiol. 285 (5) (2003), G949–G958.

60] S.L. Deshmane, S. Kremlev, S. Amini, B.E. Sawaya, Monocyte chemoattractant
Protein-1 (MCP-1): an overview, J. Interferon Cytokine Res. 29 (6) (2009)
313–326.

61] S.D. Cushing, J.A. Berliner, A.J. Valente, M.C. Territo, M. Navab, F. Parhami, R.
Gerrity, C.J. Schwartz, A.M. Fogelman, Minimally modified low density
lipoprotein induces monocyte chemotactic protein1 in human endothelial
cells and smooth muscle cells, Proc. Natl. Acad. Sci. U.S.A. 87 (1990)
5134–5138.

62] T.J. Standiford, S.L. Kunkel, S.H. Phan, B.J. Rollins, R.M. Strieter, Alveolar
macrophage-derived cytokines induce monocyte chemoattractant protein-1
expression from human pulmonary type II-like epithelial cells, J. Biol. Chem.
266 (1991) 9912–9918.

63] Z. Brown, R.M. Strieter, G.H. Neild, R.C. Thompson, S.L. Kunkel, J. Westwick,
IL-1 receptor antagonist inhibits monocyte chemotactic peptide1 generation
by  human mesangial cells, Kidney Int. 42 (1992) 95–101.

64] B.P. Barna, J. Pettay, G.H. Barnett, P. Zhou, K. Iwasaki, M.L. Estes, Regulation of
monocyte chemoattractant protein-1 expression in adult human
non-neoplastic astrocytes is sensitive to tumor necrosis factor (TNF) or
antibody to the 55-kDa TNF receptor, J. Neuroimmunol. 50 (1994) 101–107.

65] T. Yoshimura, E.A. Robinson, S. Tanaka, E. Appella, E.J. Leonard, Purification
and  amino acid analysis of two human monocyte chemoattractants produced
by phytohemagglutinin-stimulated human blood mononuclear leukocytes, J.
Immunol. 142 (1989) 1956–1962.

66] T. Yoshimura, N. Yuhki, S.K. Moore, E. Appella, M.I. Lerman, E.J. Leonard,
Human monocyte chemoattractant protein-1 (MCP-1). Full-length cDNA
and sequence similarity to mouse competence gene JE, FEBS Lett. 244 (1989)
487–493.

67] L. Minghetti, Cyclooxygenase-2 (COX-2) in inflammatory and degenerative
brain diseases, J. Neuropathol. Exp. Neurol. 63 (9) (2004) 901–910.

http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0210
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0215
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0220
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0225
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0230
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0235
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0240
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0245
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0250
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0255
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0260
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0265
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0270
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0275
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0280
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0285
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0290
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0295
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0300
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0305
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0310
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0315
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0320
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0325
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0330
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335
http://refhub.elsevier.com/S0928-4680(19)30068-9/sbref0335

	Camphor elicits up-regulation of hepatic and pulmonary pro-inflammatory cytokines and chemokines via activation of NF-kB i...
	1 Introduction
	2 Materials and methods
	2.1 Test materials, kits and chemicals
	2.2 Experimental animals and study design
	2.3 Sample collections and preparations
	2.4 Estimations of liver and lung levels of TNF-, IL-1, IL-6 and IL-10
	2.5 Liver and lung immunohistochemistry
	2.6 Statistical analysis

	3 Results
	3.1 Effect of camphor on liver and lung relative weights
	3.2 Effect of camphor on hepatic TNF-, IL-1, IL-6, and IL-10
	3.3 Effect of camphor on pulmonary TNF-, IL-1, IL-6, and IL-10
	3.4 Effect of camphor on expressions of hepatic NF-kB, COX-2, CCL5 and MCP-1
	3.5 Effect of camphor on expressions of pulmonary NF-kB, COX-2, CCL5 and MCP-1

	4 Discussion
	Declaration of Competing Interest

	References

