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HIGHLIGHTS

® Cipadesin A produces
antidepressant-like effects in mice.

® Cipadesin A decreases immobility
time in forced swimming test.

® Cipadesin A decreases immobility
time in tail suspension test.

e Antidepressant-like activities of
cipadesin A are associated with
inhibition of HPA axis activity.
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ABSTRACT

Background: Xylocarpus granatum Koenig, widely used in folk medicine in southeast countries, has been
reported to exert neuropharmacological activities as well as mood regulation. The neuroprotective activ-
ities of limonoids, riches in X. granatum, are poorly understood.

Hypothesis/Purpose: To investigate the potential antidepressant-like effects and the underlying mech-
anisms of cipadesin A, one limonoid component, extracted from X. granatum, in acute stress-induced
depression mouse models.

Study design: Antidepressant-like effects of cipadesin A were investigated through behavioral tests, and
potential mechanism was assessed by neuroendocrine system.

Methods: Antidepressant-like effects of cipadesin A (5, 15, 50 mg/kg/day for 7days, intragastrically) were
estimated through forced-swimming test (FST), tail suspension test (TST) and open field test (OFT). Effects
of cipadesin A on hypothalamus-pituitary- adrenal (HPA) axis were evaluated by analysis of serum corti-
costerone (CORT) and adrenocorticotropic hormone (ACTH) using enzyme-linked immunosorbent assay
(ELISA).

Results: Cipadesin A administration significantly reduced the floating time in the FST and immobility time
in the TST (15-50 mg/kg). Cipadesin A dose-dependently increased the time in the central zone in the
OFT (5-50 mg/kg), without altering the locomotor activity. Moreover, repeated cipadesin A treatment
significantly inhibited the increase levels of serum CORT (5-50 mg/kg), ACTH (15-50 mg/kg) following
the forced swimming, but not in the absence of stress.

Abbreviations: ~ ATCH, adrenocorticotropic hormone; CORT, corticosterone; ELISA, enzyme-linked immunosorbent assay; FST, forced swimming test; HPA,
axishypothalamic-pituitary-adrenal axis; LAT, locomotor activity test; LPS, lipopolysaccharide; OFT, open field test; SPT, sucrose preference test; TST, tail suspension test.
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Conclusions: Cipadesin A has antidepressant-like activities in acute stressed mice model of depression,
which likely occurs by inhibiting the HPA axis activity response to stress. These data support further
exploration for developing cipadesin A as a potential agent to treat depression and anxiety disorders.

© 2016 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Depression is a common psychiatric disorder that affects about
21% of individuals worldwide, imposing a major burden on our
society [21]. Stress, especially chronic stress, is well known to be
one of the most important factors responsible for depressive dis-
orders [5]. Maladaptive response to stress causes hyperactivity
of the hypothalamic-pituitary-adrenal (HPA) axis by stimulat-
ing adrenocorticotropic hormone (ACTH) release and subsequent
peripheral release of steroids/cortisol from the adrenal grand
[10,12,25]. Despite the clinical availability of antidepressants for
several decades, most of them are not totally effective. Only 33%
depressed patients are sensitive to the first antidepressant medi-
cation, and are associated with serious adverse-effects [8,15].

Recent research interest has turned progressively to traditional
herbal medicines in a quest for new antidepressant drugs [6,34].
Herbal therapies are being provided as desirable alternative treat-
ment for depression [40,42,44]. Increasing evidence showed that
many natural compounds have antidepressant-like activities and
are being introduced into the clinical practice, most of which
have comparable efficiency to prescription medications with no
or reduced side effects [3,28]. Usage of natural compounds in the
treatment of patient with depression is preliminary supported by
the evidence that their activities were demonstrated in experimen-
tal models of depression [1,42].The antidepressant-like effects of
those plant-derived compounds are associated with inhibition of
hypothalamus-pituitary-adrenal (HPA) axis, inflammation, as well
as the regulation of genes expression, which plays critical roles in
depression [19,36,37,43].

The genus Xylocarpus (Meliaceae) has proved to be a major
source of diverse limonoids with analogous structures [26,31]. The
mangrove plant Xylocarpus granatum Koenig, mainly distributed
along the seashore of the Indian Ocean and in Southeast Asia, is
used as a folk medicine for treating cholera, diarrhea, and fever dis-
eases in Southeast Asia. Sarker and colleagues firstly reported that
the methanol extracts from stem and roots of Xylocarpus moluc-
censis, another plant of genus Xylocarpus, have inhibitory effects
on the central nervous systems, including sleep time prolonga-
tion and anxiolytic activity [29]. More than 50 limonoid derivatives
have been isolated from X. granatum with comprehensively biolog-
ical effects, including neuroprotective activities [27]. Most recently,
we reported that xylocarpin H, a limonoid isolated from the seeds
of X. granatum, produces antidepressant-like activities in mouse
behavioral model of depression, highlighting the potential neu-
roprotective effects of limonoids on depression [41]. Cipadesin A
(C32H4209), one limonoid isolated from Cipadessa fruticose [ 18] and
Cipadessa cinerascens [7] as well as from X. granatum is reported
for the first time here. Cipadesin A represents a mexicanolide-
type limonoid with ring oxidation and unusual 9,10-bond cleavage
[7,18]. Unfortunately, the role of cipadesin A in central nervous sys-
tem, especially in regulating psychiatric disorders, is still poorly
investigated.

Based on the previous findings, the present study aimed to
examine the potential antidepressant-like effects of cipadesin A in
two validated mouse models of depression, forced-swimming test
(FST) and tail suspension test (TST). In addition, we assessed the
HPA activity by measuring serum corticosterone and ACTH levels to

clarify the potential mechanisms underlying the action of cipadesin
A.

2. Materials and methods
2.1. Animals

Male ICR mice (weighing 18-22 g upon arrival) were housed
at a constant temperature (23 +2°C) with 12h/12h light/dark
cycles (lights on at 20:00 pm and off at 08:00 am) and free access
to food and water. All animal procedures were approved by the
Local Animal Use Committee of Hebei Medical University under
license number USIP201443A and performed in accordance with
the National Institutes of Health Guide for the Care and Use of Labo-
ratory Animals of China. All behavioral tests and drug administration
were performed in the dark phase.

2.2. Drugs

Cipadesin A (C33H430g, purity >95%, chemical structure shown
in Fig. 1A) was obtained from Prof. Qinwen Shi (Hebei Medical Uni-
versity, China). Sodium Carboxy Methyl Cellulose (CMC-Na) was
bought from Sinopharm Chemical Reagent Co., Ltd. Cipadesin A
was freshly suspended in a solution of 0.5% CMC-Na. Venlafaxine
(Chengdu Daxi’'nan Pharmaceutical Co., Ltd Chengdu, China) was
dissolved in saline before the experiment. Cipadesin A, venlafaxine
and saline were given by intragastric gavage once daily for 7 days
in all experiments.

2.3. Extraction and isolation of Cipadesin A

Dried seeds (5kg) of X. granatum were extracted with 95%
ethanol at room temperature. After evaporation of the solvent
under reduced pressure, the residue was suspended in water
and extracted with petroleum ether and dichloromethane, succes-
sively. The dichloromethane extract (120 g) was chromatographed
on silica gel and eluted using a petroleum ether/ethyl acetate
system (30:1 to 1:10) to yield 9 fractions. Fraction (9 g) was sub-
jected to Silica gel column chromatography by using petroleum
ether/acetone (3:1) toyield cipadesin A (2 g).The Purity of cipadesin
A (95%, tR=20.3 min) is detected by HPLC with methanol/water
(from 70% to 100% in 30 min) as a mobile phase with ELSD detector
(75°C, 2.1 L/min) (Fig. 1B). The structure of cipadesin A was pos-
tulated on the basis of 'TH NMR and '3C NMR was also determined
as described in the literature [18]. Cipadesin A from this genus is
reported for the first time here.

2.4. Forced-swimming test

The forced-swimming test (FST) was conducted based on previ-
ous studies [9,32]. Mice were placed into a 20 cm diameter x 35 cm
height plastic cylinder filled to 20 cm with 23-25 °C water. This test
was videotaped and the immobility time was measured. Floating
was defined as the absence of movement except motions required
to maintaining the animal’s head above the water. Results were
expressed as floating time of mice in the last 4 min during the 6 min
session.
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Fig. 1. Chemical structure of cipadesin A and purity analysis by HPLC.
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(A) Chemical structure of cipadesin A from X. granatum. (B) The purity of cipadesin A (95%, tR=20.3 min) is detected by HPLC with methanol/water (from 75% to 100% in

25min) as a mobile phase with ELSD detector (75 °C, 2.1L/min).

2.5. Tail suspension test

The tail suspension test was performed according to previous
reports [9,44]. In brief, mice were suspended 50 cm above the floor
by adhesive tape placed approximately 1 cm from the tip of the tail.
The session was videotaped and immobility time during 6 min was
measured. Immobility was defined as the absence of limb or body
movements, except for those caused by respiration when they hung
passively and completely motionless. During the test, mice were
separated from each other to prevent possible visual and acousti-
cal associations. The number of seconds spent in immobility was
scored as measurement parameter. Observers were blind to treat-
ment groups.

2.6. Locomotor activity test

The locomotor activity was tested in an open field by an activity-
monitoring system developed by Ji-Liang Co., Ltd. (Shanghai, China)
[32,44]. Each mouse was placed in the center of the apparatus and
monitored for 10 min. The parameters were recorded by video cam-
era and registered in a computer. The total distance traveled during
the last 6 min was recorded to evaluate the locomotor activity. The
time spent in the central zone of the apparatus during the last
6 min was also recorded. Upon experiment completion, animals
were returned to their homecages.

2.7. Serum corticosterone and ACTH measurement

Detection of serum corticosterone and ACTH levels was per-
formed according to our previous study [44]. Briefly, 1 ml of blood
was collected from decapitation bleeding immediately after FST.
Blood samples were kept at room temperature for 1h, and then
centrifuged at 3000 rpm for 10 min. The serum (supernatant frac-
tion) was transferred into a new tube for subsequent assays. Serum
corticosterone and ACTH levels were measured with commer-
cially available enzyme immunoassay Kkits (corticosterone ELISA,
ml001959, mlbio, China; ACTH ELISA, ml001895, mlbio, China)
according to the manufacturer’s instructions. To exclude the poten-
tial impact of diurnal rhythm on mouse hormone levels, blood
samples were collected in the same time window of 4:00 to 6:00
pm from each mouse immediately after 6 min of FST. Data were
expressed as ng/l for corticosterone and ACTH levels.

2.8. Experimental design

2.8.1. Experiment 1: effects of cipadesin A on floating time in the
forced-swimming test

Mice (55-57 days old) were divided into six groups: saline,
cipadesin A (0, 5, 15, and 50 mg/kg) or venlafaxine (10 mg/kg) as
a positive control. The mice received the drugs orally once daily for
7 consecutive days. On day 7, 30 min after the last treatment, mice
were subjected to FST for 6 min (n=9-11 per group).

2.8.2. Experiment 2: effects of cipadesin A on immobility time in
the tail suspension test

A separate group of mice (55-57 days old) was divided into six
groups: saline, cipadesin A (0, 5, 15, and 50 mg/kg) and venlafaxine
(10 mg/kg). The mice received the drugs orally once daily for 7 con-
secutive days. On day 7, 30 min after the last treatment, mice were
subjected to TST for 6 min (n=9-11 per group).

2.8.3. Experiment 3: effects of cipadesin A on locomotion in the
locomotor activity test

In this experiment, independent mice (55-57 days old) were
orally received saline, cipadesin A (0, 5, 15, and 50 mg/kg) or ven-
lafaxine (10 mg/kg). All mice received the drugs once daily for 7
consecutive days. On day 7, 30 min after the last treatment, total
distance traveled was measured to assess the locomotor activity.
Time spent in the central zone were also measured during the last
6 min to reflect the anxiety-like behavior (n=9-12 per group).

2.8.4. Experiment 4: effects of cipadesin A on serum
corticosterone and ACTH levels in mice exposed to FST

Immediately after the FST, mice were sacrificed by decapitation
and the blood was collected for measurement of corticosterone and
ACTH concentrations (n=4-7 per group). To determine whether
cipadesin A can affect the HPA axis activities in normal physiolog-
ical state, another group of mice were divided into six subgroups
and were orally received saline, cipadesin A (0, 5, 15, and 50 mg/kg)
or venlafaxine (10 mg/kg) for 7 consecutive days and sacrificed
without the forced swimming test. Serum corticosterone and ACTH
levels were assessed by ELISA.

2.9. Data analysis

Data are expressed as mean+ SEM. the statistical analysis of
behavioral and biochemical data in control and drug-treated mice
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Fig. 2. Effect of cipadesin A on the floating time in the forced-swimming test.
Mice were administrated with saline, 0.5% CMC-Na, Cipadesin A (5, 15, 50 mg/kg) or
venlafaxine (10 mg/kg). Data are expressed as mean £ SEM. with 9-11 mice in each
group. * p<0.05, ** p<0.01 vs. saline group.
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Fig. 3. Effect of cipadesin A on the immobility time in the tail suspension test.
Mice were administrated with saline, 0.5% CMC-Na, cipadesin A (5, 15, 50 mg/kg) or
venlafaxine (10 mg/kg). Data are expressed as mean + SEM. with 9-11 mice in each
group. *p<0.05, **p<0.01 vs. saline group.

was performed by One-way analysis of variance (ANOVA), followed
by a Tukey’s post-hoc test. p<0.05 was considered statistically sig-
nificant.

3. Results

3.1. Effect of cipadesin A on the floating time in the
forced-swimming test

The potential antidepressant-like effects of cipadesin A were
firstly evaluated by FST as shown in Fig. 2. One way ANOVA revealed
that cipadesin A treatment significantly decreased the floating time
[F (5,56)=5.980, p<0.01] in the FST. Post-hoc analyses indicated that
0.5% CMC-Na treatment had no significant effects (p >0.05), while
the classic antidepressant agent venlafaxine (10 mg/kg) signifi-
cantly reduced the floating time in FST compared with saline group
(p<0.05); Cipadesin A treatment at 15 and 50 mg/kg doses signif-
icantly decreased the floating time compared with saline group
(p<0.05, p<0.01 respectively), but had no significant difference
compared to venlafaxine group (p > 0.05).

3.2. Effect of cipadesin A on the immobility time in the tail
suspension test

The potential antidepressant-like effects of cipadesin A were
further evaluated by TST in mouse model as shown in Fig. 3.
One way ANOVA indicated that cipadesin A treatment signifi-
cantly decreased the immobility time [F(5g9y)=3.979, p<0.01] in
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Fig. 4. The effect of cipadesin A on the locomotion activity in locomotor activity
test.

Mice were administrated with saline, 0.5% CMC-Na, cipadesin A (5, 15, 50 mg/kg)
or venlafaxine (10 mg/kg). 7 days of cipadesin A treatment resulted in no effects
on total distance traveled during the last 6 min of a 10 min-test session (A), while
cipadesin A administration at 5, 15 and 50 mg/kg doses and venlafaxine (10 mg/kg)
administration for 7 days increased the time spent in the central zone (B). Data are
expressed as mean 4 SEM with 9-12 mice in each group. *p<0.05, **p<0.01 and
***p <0.005 vs. saline group.

the TST. Post hoc analyses indicated that 0.5% CMC-Na treatment
had no significant effects on immobility time compared with saline
group (p>0.05); Venlafaxine (10 mg/kg) significantly reduced the
immobility time in TST (p <0.01). Cipadesin A treatment at 15 and
50 mg/kg doses significantly decreased the immobility time com-
pared with saline group (p<0.05, p<0.01 respectively), but had
no significant difference compared to venlafaxine group (p > 0.05)
(Fig. 3).

3.3. Effect of cipadesin A on the time spent in central zone in the
locomotion test

We measured the effects of cipadesin A on locomotor activ-
ity. One-way ANOVA showed that cipadesin A treatment had no
effects on total distance [F(5 5g)=0.839, p>0.05]. Post-hoc analysis
revealed that venlafaxine and cipadesin A at any doses did not sig-
nificantly alter the total distance during LA test (p > 0.05, Fig. 4A). To
determine the potent anxiolytic effects of cipadesin A, time spent
in the central zone during LA test was also evaluated. One-way
ANOVA revealed that cipadesin A treatment significantly increased
the time spent in central zone [F5sgy=4.187, p<0.01]. Post-hoc
analysis indicated that venlafaxine significantly increased the time
spent in the central zone, compared with saline group (p <0.005),
and although the cipadesin A administration at 5, 15 and 50 mg/kg
doses significantly increased the time spent in central zone of mice
(p<0.05, p<0.05, p<0.005 respectively), no difference occurred
among venlafaxine and cipadesin A groups (p > 0.05 Fig. 4B).
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Fig. 5. The effect of cipadesin A on serum corticosterone (CORT) and adrenocorticotropic hormone (ACTH) levels in mice.

Cipadesin A (5-50 mg/kg) and venlafaxine (10 mg/kg) administered orally for 7 days decreased serum levels of CORT (A) and ACTH (C)in mice exposed to FST, while had no
effects on serum levels of CORT (B) and ACTH (D) in mice without exposure to FST. Data are expressed as mean + SEM with 4-7 mice in each group. * p<0.05, ** p<0.01 vs.
saline group. Sal: saline, VEN, Venlafaxine; CORT, corticosterone; ACTH, adrenocorticotropic hormone.

3.4. Effects of cipadesin A on serum CORT and ACTH in mice
exposed to forced swimming test

To explore the mechanisms underlying the antidepressant-like
effects of cipadesin A, we tested the serum corticosterone levels in
mice exposed to FST as shown in Fig. 5.0ne-way ANOVA indicated
that cipadesin A treatment significantly decreased the serum level
of CORT [Fs558)=11.584, p<0.01]. Post-hoc analyses indicated that
cipadesin A at 15 and 50 mg/kg doses significantly reduced serum
CORT (p<0.05, p <0.01 respectively; Fig. 5A). For serum corticos-
terone level measurement of mice in the absence of acute stress,
One-way ANOVA showed no significant effects of cipadesin A doses
[F(529)=0.099, p>0.05]. Post hoc analysis confirmed that none of
cipadesin A doses significantly altered the serum corticosterone
level in mice without FST (p > 0.05, Fig. 5B).

Besides to serum level of corticosterone measurement, we also
measured the ACTH serum level of mice after the FST. One-way
ANOVA indicated that cipadesin A also inhibited the serum ACTH
levels in mice exposed to FST [F(5,g)=10.523, p<0.01]. Post-hoc
analyses indicated that cipadesin A at 15 and 50 mg/kg doses
significantly reduced serum ATCH levels (p <0.05, p<0.01 respec-
tively; Fig. 5C). Treatment with cipadesin A at all doses studied
had no effects on the baseline ACTH level in mice with no FST
[F(529)=0.107, p>0.05; Fig. 5D]. The ELISA data showed that 7-day
cipadesin A administration significantly inhibited CORT and ACTH
secretion in mice exposed to FST compared with saline-treated
controls, but had no effects in mice in normal physiological state,
indicating that cipadesin A specially regulated the activated HPA
axis but not normal physiological state of HPA system.

4. Discussion
In the present study, we found that a 7-day oral administration

of cipadesin A significantly decreased depressive-like behaviors
in two validated models of depression, the forced-swimming test

(FST) and the tail suspension test (TST). In addition, cipadesin A
significantly increased the time spent in the central zone in the
open field test (OPT), without any effects on the total distance dur-
ing the test. The results indicated that cipadesin A has potential
antidepressant- and anxiolytic-like effects. Finally, we found that
cipadesin A suppressed HPA axis hyperactivity by reducing serum
CORT and ACTH levels in mice exposed to acute stress with no
effects on that in mice in normal physiological state, suggesting
that the antidepressant- and anxiolytic-like effects of cipadesin A
could be associated with the regulation of the activated HPA axis
activity.

Both the water extract and ethanol extract from the fruit, bark of
X. granatum have been used to treat various diseases, but recently
pharmacological studies only begin to discern the active compo-
nents of this plant that are responsible for its multiple therapeutic
actions [17,26,38,39]. The unique structural patterns and biological
activities of limonoids from X. granatum have attracted consider-
able attention from medicinal chemists and chemical biologists
[27]. Since limonoid gedunin was isolated from X. granatum in
1989 [13], more than 50 limonoid derivatives have been isolated
from X. granatum, which have diverse biological effects [31,35]. The
methanolic extracts of the barks and pneumatophores of Xylocar-
pus moluccensis produce regulatory effects on sleep [29]. Cipadesin
A was isolated from the fruits of X. granatum for the first time, and
represented a mexicanolide-type limonoid with ring oxidation and
unusual 9,10-bond cleavage. Unfortunately, the potential biological
activity of cipadesin A is not clearly demonstrated.

Animal models are widely used to assess putative antidepres-
sant compounds and to provide insights into the neuropathology
of depression [9,15,36]. FST and TST are two standard mod-
els used for assessment of putative antidepressant-like activity
of compounds. The immobility time in these assays reflect
the antidepressant-like activity [22,32]. We found that 7-
day oral administration of cipadesin A resulted in significant
antidepressant-like effect both in the tail suspension and forced
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swimming tests in mice in the present study. The antidepressant-
like activity of cipadesin A was comparable to venlafaxine, a
classical antidepressant. A potential anxiolytic activity of cipadesin
A at 5 mg/kg or higher doses was also observed. Furthermore, 7-day
cipadesin A administration had no significant effect on locomo-
tor activity in mice, which excludes the possibility that action
of cipadesin A are attributable to stimulatory effects on loco-
motion activity. Meanwhile, repeated cipadesin A administration
significantly increased the time spent in central zone in the LA
test. Although the potential effects of higher doses of cipadesin
A are still not conclusive, our present data highlight the poten-
tial antidepressant- and anxiolytic-like activities of cipadesin A in
mouse models.

HPA axis dysfunction, exhibited by elevation in circulating
glucocorticoids (corticosterone in rodents; cortisol in humans),
contributes to the development of depression in humans [2,30].
It is known that most depressive patients produce higher plasma
cortisol levels compared with healthy subjects [4]. Moreover,
acute restraint stress increased serum corticosterone levels in
mice, which is attributed to increased immobility in FST and TST,
and associated with depressive-like behaviors [23]. To determine
whether HPA axis activity induced by forced swimming test is
affected by cipadesin A, we measured the serum corticosterone
and ACTH levels in mice in response to FST. We found that oral
cipadesin A administration (15-50 mg/kg) reduced serum corti-
costerone and ACTH levels in mice exposed to FST in the current
study, which indicates that the antidepressant action of cipadesin A
might be associated with regulation of HPA homeostasis to increase
the ability of mice to cope with stressful conditions. The effects
of cipadesin A and venlafaxine in the present study are consis-
tent with previous findings that agents with antidepressant-like
efficacy decrease the levels of glucocorticoids like corticosterone
[20,24]. The present study raised the possibility that cipadesin A can
reduce the HPA axis activity in response to stress. Hyperactivity of
the HPA axis decreases the function of the glucocorticoid receptor
(GR), particularly in the hippocampus, consequently leading to the
impairment of glucocorticoid feedback inhibition. Dysfunction of
GR causes reduction of neurogenesis leading to the development
of depressive performance [16]. Considering that GR plays a key
role in the development and treatment of depression, the regu-
latory effect of cipadesin A on GR expression and the target genes
involved in its antidepressant-like activity needs to be addressed in
the future. The neuroprotective effects and the underlying molecu-
lar mechanism of cipadesin A are still elusive. Increasing evidence
indicated that several signaling pathways, including phosphatidyl
Inositol-3 Kinase pathway, nitric oxide synthase pathway, and
nuclear factor-kappa B pathway are involved in the effects of
other limonoid molecules and are associated with depressive-like
behaviors|[11,14,32,33]. The potential role of the related signaling
pathways in the antidepressant-like effects of cipadesin A should
be carried out in the future.

5. Conclusion

In summary, the present study demonstrated that oral cipadesin
A administration

(15-50mg/kg) has antidepressant-like activity in two mouse
models of depression, and displays potential anxiolytic activity
without apparent adverse effects (locomotor activity alteration).
The antidepressant-like effects of cipadesin A was associated with
a normalization of HPA axis dysfunction induced by stress. These
findings indicate that cipadesin A will be a promising candidate for
treatment of mood disorders.

Acknowledgments

This work was supported in part by the National Natural Sci-
ence Foundation of China (31371140), the Young Talents Support
Plan of Hebei province, China (for Dr. Shi HS), the Natural Science
Foundation of Hebei Province (15275517, 20150182, qn2015015).
All authors hereby declare no competing financial interests.

References

[1] D. Al-Karawi, D.A. Al Mamoori, Y. Tayyar, The role of curcumin administration
in patients with major depressive disorder: mini meta-analysis of clinical
trials, Phytother. Res. 30 (2016) 175-183.

[2] L Antonijevic, HPA axis and sleep: identifying subtypes of major depression,
Stress 11 (2008) 15-27.

[3] J. Bergman, C. Miodownik, Y. Bersudsky, S. Sokolik, P.P. Lerner, A. Kreinin, J.
Polakiewicz, V. Lerner, Curcumin as an add-on to antidepressive treatment: a
randomized double-blind, placebo-controlled, pilot clinical study, Clin.
Neuropharmacol. 36 (2013) 73-77.

[4] B.Birmaher, R.E. Dahl, J. Perel, D.E. Williamson, B. Nelson, S. Stull, J. Kaufman,
G.S. Waterman, U. Rao, N. Nguyen, ]. Puig-Antich, N.D. Ryan,
Corticotropin-releasing hormone challenge in prepubertal major depression,
Biol. Psychiatry 39 (1996) 267-277.

[5] B.G. Charlton, LN. Ferrier, Hypothalamo-pituitary-adrenal axis abnormalities
in depression: a review and a model, Psychol. Med. 19 (1989) 331-336.

[6] P.A. De Smet, Herbal remedies, N. Engl. ]. Med. 347 (2002) 2046-2056.

[7] X. Fang, Y.T. Di, G.W. Hu, S.L. Li, X.J. Hao, Chemical constituents from Cipadessa
cinerascens (Pellegr) hand.-Mazz (Meliaceae), Biochem. Syst. Ecol. 37 (2009)
528-530.

[8] M.M. Grady, S.M. Stahl, Novel agents in development for the treatment of
depression, CNS Spectr. 18 (Suppl 1) (2013) 37-40 (quiz 41).

[9] X. Gu, Y. Zhou, X. Wu, F. Wang, C.Y. Zhang, C. Du, L. Shen, X. Chen, J. Shi, C. Liu,
K. Ke, Antidepressant-like effects of auraptenol in mice, Sci. Rep. 4 (2014)
4433.

[10] J.P. Herman, Neural control of chronic stress adaptation, Front. Behav.
Neurosci. 7 (2013) 61.

[11] P. Heydarpour, R. Rahimian, G. Fakhfouri, S. Khoshkish, N. Fakhraei, M.
Salehi-Sadaghiani, H. Wang, A. Abbasi, A.R. Dehpour, J.E. Ghia, Behavioral
despair associated with a mouse model of Crohn’s disease: role of nitric oxide
pathway, Prog. Neuropsychopharmacol. Biol. Psychiatry 64 (2016) 131-141.

[12] L.M. Holsen, K. Lancaster, A. Klibanski, S. Whitfield-Gabrieli, S. Cherkerzian, S.
Buka, ].M. Goldstein, HPA-axis hormone modulation of stress response
circuitry activity in women with remitted major depression, Neuroscience
250 (2013) 733-742.

[13] S.A.Khalid, H. Duddeck, M. Gonzalez-Sierra, Isolation and characterization of
an antimalarial agent of the neem tree Azadirachta indica, J. Nat. Prod. 52
(1989) 922-926.

[14] T.K. Kishore, R. Ganugula, D.R. Gade, G.B. Reddy, S. Nagini, Gedunin abrogates
aldose reductase, PI3K/Akt/mToR, and NF-kappaB signaling pathways to
inhibit angiogenesis in a hamster model of oral carcinogenesis, Tumour Biol.
37 (2016) 2083-2093.

[15] V. Krishnan, E.J. Nestler, Linking molecules to mood: new insight into the
biology of depression, Am. J. Psychiatry 167 (2010) 1305-1320.

[16] G. Kronenberg, I. Kirste, D. Inta, S. Chourbaji, . Heuser, M. Endres, P. Gass,
Reduced hippocampal neurogenesis in the GR(+/—) genetic mouse model of
depression, Eur. Arch. Psychiatry Clin. Neurosci. 259 (2009) 499-504.

[17] V. Lakshmi, N. Singh, S. Shrivastva, S.K. Mishra, P. Dharmani, V. Mishra, G.
Palit, Gedunin and photogedunin of Xylocarpus granatum show significant
anti-secretory effects and protect the gastric mucosa of peptic ulcer in rats,
Phytomedicine 17 (2010) 569-574.

[18] A.C. Leite, J.B. Fernandes, M.F.G.F. da Silva, P.C. Vieira, Limonoids from
Cipadessa fruticosa Zeitschrift Fur Naturforschung section B-a, J. Chem. Sci. 60
(2005) 351-355.

[19] D. Liu, Z. Wang, Z. Gao, K. Xie, Q. Zhang, H. Jiang, Q. Pang, Effects of curcumin
on learning and memory deficits, BDNF, and ERK protein expression in rats
exposed to chronic unpredictable stress, Behav. Brain Res. 271 (2014)
116-121.

[20] J. Liu, W. Qiao, Y. Yang, L. Ren, Y. Sun, S. Wang, Antidepressant-like effect of
the ethanolic extract from Suanzaorenhehuan Formula in mice models of
depression, J. Ethnopharmacol. 141 (2012) 257-264.

[21] A.D. Lopez, C.C. Murray, The global burden of disease, 1990-2020, Nat. Med. 4
(1998) 1241-1243.

[22] M. Lutter, I. Sakata, S. Osborne-Lawrence, S.A. Rovinsky, J.G. Anderson, S. Jung,
S. Birnbaum, M. Yanagisawa, J.K. EImquist, E.J. Nestler, ].M. Zigman, The
orexigenic hormone ghrelin defends against depressive symptoms of chronic
stress, Nat. Neurosci. 11 (2008) 752-753.

[23] L. Marais, S.J. van Rensburg, J.M. van Zyl, D.J. Stein, W.M. Daniels, Maternal
separation of rat pups increases the risk of developing depressive-like
behavior after subsequent chronic stress by altering corticosterone and
neurotrophin levels in the hippocampus, Neurosci. Res. 61 (2008) 106-112.

[24] Y. Ohgi, T. Futamura, T. Kikuchi, K. Hashimoto, Effects of antidepressants on
alternations in serum cytokines and depressive-like behavior in mice after


http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0005
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0010
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0015
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0020
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0025
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0030
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0035
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0040
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0045
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0050
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0055
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0060
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0065
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0070
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0075
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0080
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0085
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0090
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0095
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0100
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0105
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0110
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0115
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120

Q. Gao et al. / Neuroscience Letters 633 (2016) 33-39 39

lipopolysaccharide administration, Pharmacol. Biochem. Behav. 103 (2013)
853-859.

[25] E. Palazidou, The neurobiology of depression, Br. Med. Bull. 101 (2012)
127-145.

[26] ].Y. Pan, S.L. Chen, M.Y. Li, J. Li, M.H. Yang, J. Wu, Limonoids from the seeds of a
hainan mangrove, Xylocarpus granatum, J. Nat. Prod. 73 (2010) 1672-1679.

[27] A.Roy, S. Saraf, Limonoids: overview of significant bioactive triterpenes
distributed in plants kingdom, Biol. Pharm. Bull. 29 (2006) 191-201.

[28] J. Sanmukhani, V. Satodia, J. Trivedi, T. Patel, D. Tiwari, B. Panchal, A. Goel, C.B.
Tripathi, Efficacy and safety of curcumin in major depressive disorder: a
randomized controlled trial, Phytother. Res. 28 (2014) 579-585.

[29] S.D. Sarker, S.J. Uddin, J.A. Shilpi, R. Rouf, M.E. Ferdous, L. Nahar,
Neuropharmacological properties of Xylocarpus moluccensis, Fitoterapia 78
(2007) 107-111.

[30] A'F.Schatzberg, J. Keller, L. Tennakoon, A. Lembke, G. Williams, F.B. Kraemer,
J.E. Sarginson, L.C. Lazzeroni, G.M. Murphy, HPA axis genetic variation, cortisol
and psychosis in major depression, Mol. Psychiatry 19 (2014) 220-227.

[31] L.R. Shen, D. Guo, Y.M. Yu, B.W. Yin, L. Zhao, Q.W. Shi, Y.L. Wang, C.H. Huo,
Chemical constituents of plants from the genus Xylocarpus, Chem. Biodivers. 6
(2009) 1293-1308.

[32] H.S. Shi, W.L. Zhu, J.F. Liu, Y.X. Luo, ].J. Si, S.J. Wang, Y.X. Xue, Z.B. Ding, J. Shi, L.
Lu, PI3K/AKkt signaling pathway in the basolateral amygdala mediates the
rapid antidepressant-like effects of trefoil factor 3,
Neuropsychopharmacology 37 (2012) 2671-2683.

[33] J. Sophia, T.K. Kiran Kishore, J. Kowshik, R. Mishra, S. Nagini, Nimbolide, a
neem limonoid inhibits Phosphatidyl Inositol-3 Kinase to activate Glycogen
Synthase Kinase-3beta in a hamster model of oral oncogenesis, Sci. Rep. 6
(2016) 22192.

[34] T. Szafranski, Herbal remedies in depression-state of the art, Psychiatr. Pol. 48
(2014) 59-73.

[35] Q.G. Tan, X.D. Luo, Meliaceous limonoids: chemistry and biological activities,
Chem. Rev. 111 (2011) 7437-7522.

[36] J. Tian, F. Zhang, ]. Cheng, S. Guo, P. Liu, H. Wang, Antidepressant-like activity
of adhyperforin, a novel constituent of Hypericum perforatum L, Sci. Rep. 4
(2014) 5632.

[37] Z. Wang, Q. Zhang, L. Yuan, S. Wang, L. Liu, X. Yang, G. Li, D. Liu, The effects of
curcumin on depressive-like behavior in mice after lipopolysaccharide
administration, Behav. Brain Res. 274 (2014) 282-290.

[38] J. Wu, S. Zhang, T. Bruhn, Q. Xiao, H. Ding, G. Bringmann, Xylogranatins F-R:
antifeedants from the Chinese mangrove, Xylocarpus granatum, a new
biogenetic pathway to tetranortriterpenoids, Chemistry 14 (2008)
1129-1144.

[39] Y.B. Wu, D. Liu, P.Y. Liu, X.M. Yang, M. Liao, N.N. Lu, F. Sauriol, Y.C. Gu, QW.
Shi, H. Kiyota, M. Dong, New limonoids from the seeds of Xylocarpus
granatum, Helv. Chim. Acta 98 (2015) 691-698.

[40] L.Ye, Z. Hu, G. Du, J. Zhang, Q. Dong, F. Fu, ]. Tian, Antidepressant-like effects of
the extract from Cimicifuga foetida L, ]. Ethnopharmacol. 144 (2012) 683-691.

[41] X.Yin, X. Li, Y.G. Hao, Y.W. Zhao, ].H. Zhou, H.S. Shi, H. Xylocarpin, a limonoid
of Xylocarpus granatum, produces antidepressant-Like activities in mice, J.
Behav. Brain Sci. 5 (2015) 524-532.

[42] L. Zhang, T. Xu, S. Wang, L. Yu, D. Liu, R. Zhan, S.Y. Yu, Curcumin produces
antidepressant effects via activating MAPK/ERK-dependent brain-derived
neurotrophic factor expression in the amygdala of mice, Behav. Brain Res. 235
(2012) 67-72.

[43] Y. Zhang, M. Han, Z. Liu, ]. Wang, Q. He, J. Liu, Chinese herbal formula xiao yao
san for treatment of depression: a systematic review of randomized
controlled trials, Evid Based Complement Alternat Med 2012 (2012) 931636.

[44] W.L. Zhu, H.S. Shi, Y.M. Wei, S.J. Wang, C.Y. Sun, Z.B. Ding, L. Lu, Green tea
polyphenols produce antidepressant-like effects in adult mice, Pharmacol.
Res. 65 (2012) 74-80.


http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0120
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0125
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0130
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0135
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0140
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0145
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0150
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0155
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0160
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0165
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0170
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0175
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0180
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0185
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0190
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0195
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0200
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0205
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0210
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0215
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220
http://refhub.elsevier.com/S0304-3940(16)30608-5/sbref0220

	Cipadesin A, a bioactive ingredient of Xylocarpus granatum, produces antidepressant-like effects in adult mice
	1 Introduction
	2 Materials and methods
	2.1 Animals
	2.2 Drugs
	2.3 Extraction and isolation of Cipadesin A
	2.4 Forced-swimming test
	2.5 Tail suspension test
	2.6 Locomotor activity test
	2.7 Serum corticosterone and ACTH measurement
	2.8 Experimental design
	2.8.1 Experiment 1: effects of cipadesin A on floating time in the forced-swimming test
	2.8.2 Experiment 2: effects of cipadesin A on immobility time in the tail suspension test
	2.8.3 Experiment 3: effects of cipadesin A on locomotion in the locomotor activity test
	2.8.4 Experiment 4: effects of cipadesin A on serum corticosterone and ACTH levels in mice exposed to FST

	2.9 Data analysis

	3 Results
	3.1 Effect of cipadesin A on the floating time in the forced-swimming test
	3.2 Effect of cipadesin A on the immobility time in the tail suspension test
	3.3 Effect of cipadesin A on the time spent in central zone in the locomotion test
	3.4 Effects of cipadesin A on serum CORT and ACTH in mice exposed to forced swimming test

	4 Discussion
	5 Conclusion
	Acknowledgments
	References


