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Premature Introduction: Premature ejaculation (PE) is a significant problem as it can cause a loss of sexual
ejaculation; self-confidence and a significant deterioration in quality of life. The frequency of PE varies
Cerebrospinal fluid; between 9% and 27%. In the current study, we aimed to compare the levels of the serotonin
5-Hydroxyindol acetic metabolite 5HIAA (5 hydroxyindole acetic acid) in the cerebrospinal fluid (CSF) of patients with
acid levels and without PE according to IELT (intravaginal ejaculation latency time) in order to investigate

the relationship of PE with CSF 5HIAA levels.

Materials and methods: A total of 60 male patients were included in the study who were plan-
ning to undergo surgery under spinal anesthesia, 30 in the patient (PE) group (all of the included
patients had an IELT of <1 min) and 30 in the control group (patients had an IELT of >1min).
Levels of CSF 5HIAA were measured.

Results: There was a significant negative correlation between IELT and the 5HIAA variables in
all patients (r=-0.322, p=0.012). Although the average 5HIAA levels (nmol/L) were higher in
the patient group (86.80 + 28.33) than in the control group (76.44 4+ 35.91), this difference was
not significant (p=0.22).

Discussion: Results of the current study bring new and different perspectives to the explanation
of PE pathophysiology. There is a need for more specific and genetic studies to determine the
best treatment for this common disorder.

© 2018 Asociacion Espaiola de Andrologia, Medicina Sexual y Reproductiva. Published by Else-
vier Espana, S.L.U. All rights reserved.
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PALABRAS CLAVE Comparacion de los niveles de acido 5-hidroxindolacético, metabolito de la
Eyaculacién precoz; serotonina, en el liquido cefalorraquideo de pacientes con y sin eyaculacién precoz
Liquido

cefalorraquideo;
Niveles de acido
5-hidroxindolacético

Resumen

Introduccién: La eyaculacion precoz (EP) es un problema importante, ya que puede provocar
una pérdida de confianza sexual en uno mismo y un deterioro considerable de la calidad de
vida. La frecuencia de EP varia entre el 9 y el 27%. En este estudio, nuestro objetivo fue
comparar los niveles del acido 5-hidroxindolacético (5-HIAA), metabolito de la serotonina, en el
liquido cefalorraquideo (LCR) de pacientes con y sin EP segln el tiempo de latencia eyaculatoria
intravaginal (TLEl) para analizar la relacion de la EP con los niveles de 5-HIAA en el LCR.
Materiales y métodos: Se incluyeron en el estudio un total de 60 pacientes de sexo masculino
que tenian prevista cirugia con anestesia intradural, 30 en el grupo de pacientes con EP (todos
los pacientes incluidos tenian un TLEI < 1 min) y 30 en el grupo de control (los pacientes tenian
un TLEI > 1 min). Se midieron los niveles de 5-HIAA en el LCR.

Resultados: Hubo una correlacion negativa importante entre las variables TLEl y 5-HIAA en todos
los pacientes (r=-0,322; p=0,012). Aunque los niveles medios de 5-HIAA (nmol/l) fueron mas
elevados en el grupo de pacientes (86,80 +28,33) que en el grupo de control (76,44 + 35,91),
esta diferencia no fue considerable (p=0,22).

Discusion: Los resultados del presente estudio aportaron nuevas y diferentes perspectivas a
la explicacion de la fisiopatologia de la EP. Es necesario realizar mas estudios especificos y
genéticos para establecer el mejor tratamiento de este trastorno frecuente.

© 2018 Asociacion Espafnola de Andrologia, Medicina Sexual y Reproductiva. Publicado por
Elsevier Espana, S.L.U. Todos los derechos reservados.

Introduction

Premature ejaculation (PE) is a significant problem as it can
cause a loss of sexual self-confidence, decreased sexual sat-
isfaction (in both the man and his partner), and a significant
deterioration in quality of life." The frequency of PE varies
between 9% and 27% depending on the definitions and meth-
ods used in many published studies.?

Intravaginal ejaculation latency time (IELT) is defined
as the time between vaginal entry and discharge into the
vagina. On average, IELT is between 2 and 7 min; IELT <1 min
is regarded as premature ejaculation. Serotonin is the most
investigated neurotransmitter in PE. Serotonin cannot cross
the blood-brain barrier; thus, it is synthesized in the brain
from its precursor, the amino acid tryptophan. Tryptophan
is transported to the brain via a competing transport sys-
tem. When it reaches the brain, the enzymes tryptophan
hydroxylase and amino acid decarboxylase act on tryptophan
to synthesize serotonin. This newly synthesized serotonin is
stored in granules at the nerve endings and is released into
the synaptic interval by nerve stimulation. A fraction of this
serotonin is taken back into the neuron by the carriers, while
the other part is destroyed by the mitochondrial enzyme
monoaminoxidase (MAO) and converted to 5 hydroxyindole
acetic acid (5HIAA). 5HIAA is a terminal inactive product and
it has no negative or positive feedback on serotonin. There
is a good correlation between 5HIAA and serotonin levels in
cerebrospinal fluid (CSF).*

Data obtained from animal studies indicate that the cen-
tral serotonergic system plays a major role in controlling the
spinal ejaculation reflex.’ Serotonergic control of discharge
can lead to faster, or even delayed, ejaculation. However,

ejaculation itself is most likely not directly affected by the
serotonergic system, but rather is influenced by other neu-
rotransmitter systems in the spinal cord.®

In the current study, we aimed to compare the levels of
the serotonin metabolite 5HIAA in the CSF of patients with
and without PE according to IELT in order to contribute to
the clarification of PE pathophysiology and to investigate the
relationship of PE with CSF 5HIAA levels.

Materials and methods

Included in this study were 30 male patients who were
planning to undergo surgery under spinal anesthesia (e.g.,
varicocele, hydrocele, ureteral stone, etc.) in the Depart-
ment of Urology at the Bursa Specialized Training and
Research Hospital Urology Clinic between April 2015 and
October 2015. All of the included patients had an IELT of
<1min, were sexually active in the last 6 months, and had
complained of premature ejaculation since their first sex-
ual experience. Thirty male patients who had an IELT of
>1min, who were sexually active in the last 6 months, and
who were also undergoing surgery under spinal anesthesia
between April 2015 and October 2015 were enrolled in the
study as controls. Patients were excluded from the study if
they had been diagnosed with depression and/or were using
SSRI for treatment, had a history of endocrine disease, had a
mental disorder, had contraindications for regional anesthe-
sia, and if they had sexual dysfunction other than premature
ejaculation.

Once consent was received from each patient, he was
told how to make an IELT measurement with the help of a
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stopwatch. The IELT was recorded by the patients in ‘sec-
onds’ so that their sexual relations would not be affected.

Each patient and control in this study was questioned
about his smoking history and each patient had his body mass
index (BMI) calculated. Further, all patients filled out an AIPE
(Arabic Index Premature Ejaculation) questionnaire.

After the preoperative preparations were completed,
anesthesiologists were instructed to enter the subarach-
noid space from L3/L4 and L4/L5 with a 25G spinal
needle between 08:00 AM and 10:00 AM. Before anes-
thetic injection, 2cc of clear, uncontaminated CSF was
collected in a polypropylene tube. CSFs were kept frozen at
—80°C until further processing (centrifugation at 1000 x g
for 10min). The samples were transferred to the lab-
oratory on dry ice without dissolution, and levels of
5HIAA were measured with Shimadzu HPLC (high perfor-
mance liquid chromatography) and ECD (electrochemical
dedector).

The study was approved by the hospital ethical center,
and all patients signed informed consent.

Statistical analysis

Statistical analyses were performed using the SPSS 22.0
statistical package program. The Shapiro-Wilk test was
used to determine whether the data were normally
distributed. A t-test was used to compare groups of nor-
mally distributed data, and a Mann-Whitney U test was
used to compare groups of data that were not normally
distributed. Relationships between variables were exam-
ined by Pearson and Spearman correlation coefficients.
Pearson’s Chi-square test was used to analyze the categor-
ical data. Levels of p<0.05 were considered statistically
significant.

Results

A total of 60 male patients were included in the study, 30 in
the patient (PE) group and 30 in the control group. There
was no difference in the mean age of the patient group

group (76.44+35.91), this difference was not significant
(p=0.22).

The mean IELT in patients with PE (49s) was significantly
lower than that of the control group (176s) (p<0.001).
In addition, the mean AIPE score of the patients with PE
(20.77 £ 3) was also significantly lower than that of the con-
trols (29.06 +3.32) (p<0.001) (Table 1).

There was a significant negative correlation between IELT
and the 5HIAA variables in all patients (r=—0.322, p=0.012)
(Fig. 1). On the other hand, there was a significant positive
correlation (r=0.818; p<0.001) between IELT and the AIPE
variables (Table 2).

The correlation between AIPE and 5HIAA levels in PE-
diagnosed subjects was not significant (p=0.154) (Table 3).

However, there was a significant negative correlation
between IELT and 5HIAA variables in those without PE
(r=-0.450, p=0.013). There were no significant differences
between smokers and non-smokers in terms of |ELT, AIPE,
and CRF 5HIAA.
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Figure 1 Negative Correlation Between IELT and CSF 5HIAA
Values

Table 2 Correlations of age, HIAA5, AIPE, and IELT varia-
bles for all patients.

HIAA5 AIPE IELT
(35.40+£8.7 years) and control group (36.1+7.3 years)
(p=0.738). All of the patients in the patient and control r p r p r p
groups were sexually active. _ Age  0.088 0505 0.030 0.822  0.007  0.960
There were no significant differences between the HIAA5 0.163 0.213 —0.322 0.012
patient and control groups in terms of BMI and smoking. AIPE 0.818  <0.001
Although the average 5HIAA levels (nmol/L) were higher iELT
in the patient group (86.80+28.33) than in the control
Table 1 Comparison of variables according to diagnosis.
Patients with PE Patients without PE p
diagnosis (n=30) diagnosis (n=30)
Age (years) (mean =+ standard deviation) 35.40+8.71 36.10+7.36 0.738
BMI (kg/m?) (mean =+ standard deviation) 26.49 +3.38 25.54+2.80 0.243
Smokers (n (%)) 10 (33.3%) 14 (46.7%) 0.292
HIAA5 (nmol/L) (mean + standard deviation) 86.80+28.33 76.44 +35.91 0.220
AIPE (mean =+ standard deviation) 20.77 +3.00 29.06 +3.32 <0.001

[ELT (s) (median (min-max))

49 (25-58)

176 (65-490) <0.001
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Table 3 Correlation between age, HIAA5, AIPE, and IELT
variables for those with PE.
HIAAS AIPE IELT
r p r p r p
Age 0.135 0.477 0.132 0.487 —-0.046 0.808
HIAAS 0.014 0.940 —-0.267 0.154
AIPE 0.297 0.111
Discussion

PE is the most common male sexual dysfunction, although
its etiology remains unclear. PE negatively affects quality
of life. One study compared men with and without PE and
their partners, and found that those with PE had lower sex-
ual function and satisfaction levels, higher levels of personal
stress, and more difficulty forming mutual harmony in com-
parison with non-PE group. The authors concluded that PE
placed a significant psychological burden on the men, their
partners, and their relationships.'

Previously published studies have argued that SSRIs can
be used to increase serotonin in central nervous system
ejaculatory centers, thereby prolonging IELT.” In a human
study, it is demonstrated that oral SSRI treatment increased
5HIAA levels in CSF.8 The study by Yang et al. reported that
patients with PE had significantly lower serotonin levels in
serum compared to controls, and that serum serotonin lev-
els increased significantly after SSRI treatment.’ Contrary
to expectations, in the current study, we found a significant
relationship between IELT and CSF 5HIAA levels (r=—0.322,
p=0.012) among all patients. This suggests that there may
be a hyposensitivity at the receptor level as described in
PE pathophysiology, and/or that there may be other recep-
tors involved, and finally, that the body might be making an
effort to increase serotonin.

One of the basic features of serotonergic nerve conduc-
tion is that neuron activity is monitored in order to reduce
any increases in 5-HT levels in the synapse.'® Under nor-
mal physiological conditions, 5-HT (presynaptic) activates
5-HT1A autoreceptors in the cell bodies of serotonergic neu-
rons. Activation of these 5-HT1A autoreceptors reduces the
ignition of the 5-HT neurons and, consequently, decreases
the release of 5-HT into the synaptic cleft between the
neuronal cells from the presynaptic neuron (mechanism 1).
After synaptic release of 5-HT, presynaptic 5-HT1B autore-
ceptors are activated and inhibit further 5-HT release to
the synaptic cleft from the presynaptic neuron. This feed-
back mechanism most likely prevents the overstimulation
of (post) synaptic 5-HT receptors (mechanism Il). Another
automechanism to inhibit the overstimulation of postsynap-
tic 5-HT receptors is the immediate reversal of synaptic 5-HT
into presynaptic neurons in the serotonergic cell bodies and
presynaptic terminations with 5-HT transporters (5-HTT)
(mechanism Ill).

Studies with selective 5-HT receptors have shown that
the 5-HT2C receptor plays a more critical role in ejac-
ulation control than the other receptors. Mice given the
non-selective 5-HT2C receptor agonist had a prolonged ejac-
ulation period. However, the duration of ejaculation was

shortened in mice given the selective 5-HT1A receptor
agonist."" Based on this evidence, Waldinger hypothesized
that the cause of premature ejaculation in humans is
5-HT2C hyposensitivity and/or 5HT1A hypersensitivity.'?
This approach might be compatible with our work. The cor-
relation between increased CRF 5HIAA and decreased IELT
in patients could be the result, but not the cause, of pre-
mature ejaculation. Elevated serotonin might also cause the
desensitization of 5-HT2C receptors, resulting in a shortened
duration of ejaculation.

In our current study, there was no correlation between
IELT and CRF 5HIAA levels (p=0.154) in the PE group;
however, the results were inversely proportional and sig-
nificant (r=-0.450, p=0.013) when the entire patient
group was taken into account. In addition, while the
mean 5HIAA CSF level was higher in the patient group
(86.80+28.33>76.44 £ 35.91), the difference was not sig-
nificant (p=0.22). However, we believe that this comparison
should be made using larger patient groups.

Conclusion

Results of the current study bring new and different perspec-
tives to the explanation of PE pathophysiology. We believe
that the amount of serotonin in CSF is inversely propor-
tional to the duration of ejaculation and that there is a
serotonin-receptor interaction that works well in people
with longer ejaculation times. Further, we believe that this
interaction is impaired in patients with PE, and that the
duration of ejaculation is shortened in an effort to increase
serotonin. To our knowledge, no other studies have been
published in this area, and therefore, there is a need for
this data to be supported by larger working groups.

In addition, there is a need for more specific and genetic
studies at the receptor level in order to effectively elucidate
the pathophysiology and determine the best treatment for
this common disorder, which significantly affects the sexual
and social life males and their partners.

Ethical disclosures
Protection of human and animal subjects. The authors

declare that no experiments were performed on humans or
animals for this study.

Confidentiality of data. The authors declare that they have
followed the protocols of their work center on the publica-
tion of patient data.

Right to privacy and informed consent. The authors
declare that no patient data appear in this article.
Funding

This research received no specific grant from any funding
agency in the public, commercial, or not-for-profit sectors



Comparison of the levels of the serotonin metabolite

45

Conflict of interest

There is no conflict of interest of any authors in relation to
the submission.

Acknowledgements

Murat Demirbas coordinated and helped to draft the
manuscript, Mustafa M. Aydos find patients and control
group, Sedat Oner and Murat Sambel get results, performed
statistical analyze and Canan Yilmaz collected samples, All
authors read and approved the final manuscript.

References

1. Hartmann U, Schedlowski M, Kruger TH. Cognitive and
partner-related factors in rapid ejaculation: differences
between dysfunctional and functional men. World J Urol.
2005;23:93-101.

2. Patrick DL, Althof SE, Pryor JL, Rosen R, Rowland DL, Ho KF,

et al. Premature ejaculation: an observational study of men
and their partners. J Sex Med. 2005;2:358-67;
Brock GB, Benard F, Casey R, Elliott SL, Gajewski JB, Lee JC.
Canadian male sexual health council survey to assess prevalence
and treatment of premature ejaculation in Canada. J Sex Med.
2009;6:2115-23.

3. Park HJ, Park JK, Park K, Lee SW, Kim SW, Yang DY, et al. Preva-
lence of premature ejaculation in young and middle-aged men
in Korea: a multicenter internet-based survey from the Korean
Andrological Society. Asian J Androl. 2010;12:880-9.

. Kumar AM, Kumar M, Deepika K, Fernandez JB, Eisdorfer C.

A modified HPLC technique for simultaneous measurement of
5-hydroxytryptamine and 5-hydroxyindoleacetic acid in cere-
brospinal fluid, platelet and plasma. Life Sci. 1990;47:1751-9.

. Truitt WA, Coolen LM. Identification of a potential ejaculation

generator in the spinal cord. Science. 2002;297:1566-9.

. Waldinger MD. Toward evidence-based genetic research on

lifelong premature ejaculation: a critical evaluation of method-
ology. Korean J Urol. 2011;52:1-8.

. Waldinger MD, Zwinderman AH, Olivier B. Antidepressants and

ejaculation: a double-blind, randomized, placebo-controlled,
fixed-dose study with paroxetine, sertraline, and nefazodone.
J Clin Psychopharmacol. 2001;21:293-7.

. Carpenter LL, Anderson GM, Siniscalchi JM, Chappell

PB, Price LH. Acute changes in cerebrospinal fluid 5-
HIAA following oral paroxetine challenge in healthy
humans. Neuropsychopharmacology. 2003;28:339-47,
http://dx.doi.org/10.1038/sj.npp.1300025.

. Yang C, Tang K, Wang B. Clinical value of serum 5-HT level

in diagnosis and treatment of premature ejaculation. Urol Int.
2013;90:214-8.

. Waldinger MD, Schweitzer DH, Olivier B, On-demand SSRI. treat-

ment of premature ejaculation: pharmacodynamic limitations
for relevant ejaculation delay and consequent solutions. J Sex
Med. 2005;2:121-31.

. Ahlenius S, Larsson K, Svensson L, Hjorth S, Carlsson A,

Lindberg P, et al. Effects of a new type of 5-HT receptor ago-
nist on male rat sexual behavior. Pharmacol Biochem Behav.
1981;15:785-92.

. Waldinger MD, Berendsen HH, Blok BF, Olivier B, Holstege G. Pre-

mature ejaculation and serotonergic antidepressants-induced
delayed ejaculation: the involvement of the serotonergic sys-
tem. Behav Brain Res. 1998;92:111-8.


http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0065
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0070b
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0075
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0080
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0085
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0090
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0095
dx.doi.org/10.1038/sj.npp.1300025
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0105
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0110
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0115
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120
http://refhub.elsevier.com/S1698-031X(18)30026-8/sbref0120

	Comparison of the levels of the serotonin metabolite, 5-hydroxyindole acetic acid, in cerebrospinal fluid from patients wi...
	Introduction
	Materials and methods
	Statistical analysis

	Results
	Discussion
	Conclusion
	Ethical disclosures
	Protection of human and animal subjects
	Confidentiality of data
	Right to privacy and informed consent

	Funding
	Conflict of interest
	Acknowledgements
	References


