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ABOUT THIS JOURNAL

The Journal of Neurobehavioral Sciences (INBS) is a
peer-reviewed open-access neuroscience journal without
any publication fees. All editorial costs are sponsored by
the Uskiidar University Publications and the Foundation
of Human Values and Mental Health. Each issue of
the Journal of Neurobehavioral Sciences is specially
commissioned, and provides an overview of important
areas of neuroscience from the molecular to the behavioral
levels, delivering original articles, editorials, reviews and
communications from leading researchers in that field.

JNBS is published electronically and in the printed form
3 times a year by Uskudar University.

The official language of INBS is English. However,
starting from 2017, our board agreed upon accepting
selective turkish articles that make significant impact
to the neuroscience literature. Therefore, we encourage
researchers to also submit their articles written also in
Turkish language. Our editorial office provide Turkish
abstracts in addition to English for each article. Please
visit our university webpage for instructions written in
turkish language (http://uskudar.edu.tr/tr/dergi/4/jnbs-
dergileri).

Aims & Scope

The scope of the journal is broad. It covers many
disciplines and spans molecules (e.g., molecular
neuroscience, biochemistry) through systems (e.g.,
neurophysiology, systems neuroscience) to behavior
(e.g. cognitive neuroscience) and clinical aspects (e.g.
psychopharmacology). The journal covers all aspects of
neuroscience with an emphasis on translational psychiatry
and psychology, as long as the goal is to delineate the
neural mechanisms underlying normal or pathological
behavior.

Preclinical and clinical studies are equally considered for
publication. We also invite manuscripts on the methods
of computational modeling of psychiatric and neurological
disorders, and treatment outcome.

The journal has a special emphasis on psychiatric and
neurological disorders.

However studies on normal human behavior are also
considered. Studies on animals and technical notes must
have clear relevance and applicability to human disease.

Case Reports that includes recent neuroscientific
treatment or diagnosis methods are generally within the
scope of JNBS.

Please see our editorial board section for information on
specific sections.

In addition, the following two categories are further
featured in JNBS:

e Mini-reviews that succinctly survey appropriate areas
of current research or theory

e Commentaries that serve as vehicles for brief
presentations of new theories, hypotheses, points of
view, or critiques of current research

Papers will be selected on the basis of their methodology
and negative results are strongly considered for
publication.

The average time from submission to first decision is
less than 30 days. Accepted articles are published online
ahead of print in an average of 40 workdays, and articles
are published in print 3-6 months after acceptance.

Please see our Guide for Authors for information on
article submission. If you require any further information
or help, please email us (jnbs@uskudar.edu.tr)

Editor-in-Chief: Nevzat Tarhan
Co-Editor: Cumhur Tas, Gékben Hizli Sayar, Baris Metin
Publication Editor: Bernis Sitclibasi

Publication Assistant: Cansu Celik
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INTRUCTIONS FOR AUTHORS

Instructions for Authors

Prior to submission, please carefully read and follow
the submission guidelines entailed below. Manuscripts
that do not conform to the submission guidelines may be
returned without review.

Submission

Submit manuscripts electronically (.doc format with
including all figures inside) via the online submission
system of our website (www.jnbs.org or www.scopemed.
org/?sec=dfa&jid=34).

Cumbhur Tas, MD PhD
Co-Editor, Journal of
Department of Psychology

Neurobehavioral Sciences

Uskiidar University
Altunizade Mh., Haluk Tirksoy Sk No: 14,
Istanbul-Turkey

General correspondence may be directed to the Editor’s
Office.

In addition to postal addresses and telephone numbers,
please supply electronic mail addresses and fax numbers,
if available, for potential use by the editorial and
production offices.

Masked Reviews

Masked reviews are optional and must be specifically
requested in the cover Iletter accompanying the
submission. For masked reviews, the manuscript must
include a separate title page with the authors’ names and
affiliations, and these ought not to appear anywhere else
in the manuscript.

Footnotes that identify the authors must be typed on a
separate page.

Make every effort to see that the manuscript itself
contains no clues to authors’ identities. If your manuscript
was mask reviewed, please ensure that the final version
for production includes a byline and full author note for
typesetting.

Types of Articles

Brief Reports, commentaries, case reports and mini-
reviews must not exceed 4000 words in overall length.
This limit includes all aspects of the manuscript (title
page, abstract, text, references, tables, author notes and
footnotes, appendices, figure captions) except figures.
Brief Reports also may include a maximum of two figures.

For Brief Reports, the length limits are exact and must
be strictly followed.

Regular Articles typically should not exceed 6000 words
in overall length (excluding figures).

Reviews are published within regular issues of the JNBS

and typically should not exceed.

10000 words (excluding figures)

Cover Letters
All cover letters must contain the following:

A statement that the material is original —if findings
from the dataset have been previously published or are
in other submitted articles, please include the following
information:

*Is the present study a new analysis of previously
analyzed data? If yes, please describe differences in
analytic approach.

*Are some of the data used in the present study being
analyzed for the first time? If yes, please identify data
(constructs) that were not included in previously published
or submitted manuscripts.

*Are there published or submitted papers from this data
set that address related questions? If yes, please provide
the citations, and describe the degree of overlap and the
unique contributions of your submitted manuscript.

*The full postal and email address of the corresponding
author;

*The complete telephone and fax numbers of the same;

*The proposed category under which the manuscript
was submitted;

*A statement that the authors complied with APA ethical
standards in the treatment of their participants and that
the work was approved by the relevant Institutional

Review Board(s).
*Whether or not the manuscript has been or is posted
on a web site;

*That APA style (Publication Manual, 6th edition) has
been followed;

*The disclosure of any conflicts of interest with regard to
the submitted work;

*A request for masked review, if desired, along with a
statement ensuring that the manuscript was prepared in
accordance with the guidelines above.

*Authors should also specify the overall word length of
the manuscript (including all aspects of the manuscript,
except figures) and indicate the number of tables, figures,
and supplemental materials that are included.

IV THE JOURNAL OF NEUROBEHAVIORAL SCIENCES VOLUME-CILT 5/ NUMBER-SAYI3 / 2018



JNBS

THE JOURNAL OF
NEUROBEHAVIORAL

SCIENGES

NORODAVRANIS BiLIMLERi DERGISi

INTRUCTIONS FOR AUTHORS

Manuscript Preparation
Prepare manuscripts according to the Publication Manual
of the American Psychological Association (6th edition).

Review APA’'s Checklist for Manuscript Submission
before submitting your article. Double-space all copy.
Other formatting instructions, as well as instructions
on preparing tables, figures, references, metrics, and
abstracts, appear in the Manual.

Below are additional instructions regarding the

preparation of display equations and tables.

Display Equations
We strongly encourage you to use MathType (third-party
software) or Equation

Editor 3.0 (built into pre-2007 versions of word) to
construct your equations, rather than the equation
support that is built into Word 2007 and Word 2010.
Equations composed with the built-in Word 2007/Word
2010 equation support are converted to low-resolution
graphics when they enter the production process and
must be rekeyed by the typesetter, which may introduce
errors.

To construct your equations with MathType or Equation
Editor 3.0:

Go to the Text section of the Insert tab and select Object.

Select MathType or Equation Editor 3.0 in the drop-down
menu.

If you have an equation that has already been produced
using Microsoft Word 2007 or 2010 and you have access
to the full version of MathType 6.5 or later, you can convert
this equation to MathType by clicking on MathType Insert
Equation. Copy the equation from Microsoft Word and
paste it into the MathType box. Verify that your equation
is correct, click File, and then click Update. Your equation
has now been inserted into your Word file as a MathType
Equation.

Use Equation Editor 3.0 or MathType only for equations
or for formulas that cannot be produced as word text
using the Times or Symbol font.

Tables

Use Word’s Insert Table function when you create tables.
Using spaces or tabs in your table will create problems
when the table is typeset and may result in errors.

Abstract and Keywords
All manuscripts must include an English abstract

containing a maximum of 250 words typed on a separate
page. After the abstract, please supply up to five keywords
or brief phrases. For the Turkish native speakers JNBS also
requires a Turkish version of the abstract and keywords.
However this rule does not apply to non-native speakers
and our translation office will include the Turkish abstract
free of charge.

References

List references in alphabetical order. Each listed reference
should be cited in text (Name, year style), and each text citation
should be listed in the References section.

In-text Citations

e For two or fewer authors, list all author names (e.g. Brown
& Tas, 2013). For three or more authors, abbreviate with ‘first
author’ et al. (e.g. Uzbay et al., 2005).

e Multiple references to the same item should be separated with
a semicolon (;) and ordered chronologically. References by the
same author in the same year should be differentiated by letters
(Smith, 2001a; Smith, 2001b).

e Cite articles that have been accepted for publication as ‘in
press’, include in the reference list.

e Cite unpublished work, work in preparation, or work under
review as ‘unpublished data’ using the author’s initials and
surname in the text only; do not include in the reference section

The Reference Section:

¢ Journal Article:

Hughes, G., Desantis, A., & Waszak, F. (2013). Mechanisms of
intentional binding and sensory attenuation: The role of temporal
prediction, temporal control, identity prediction, and motor
prediction. Psychological Bulletin, 139, 133-151. http://dx.doi.
org/10.1037/a0028566

e Authored Book:

Rogers, T. T., & McClelland, J. L. (2004). Semantic cognition:
A parallel distributed processing approach. Cambridge, MA: MIT
Press.

e Chapter in an Edited Book:
Gill, M. J. & Sypher, B. D. (2009). Workplace incivility and
organizational trust.

In P. Lutgen-Sandvik & B. D. Sypher (Eds.), Destructive
organizational communication: Processes, consequences, and
constructive ways of organizing (pp. 53-73). New York, NY:
Taylor & Francis.

Figures

Graphics files are welcome if supplied as Tiff, EPS, or PowerPoint
files. Multipanel figures (i.e., figures with parts labeled a, b, c, d,
etc.) should be assembled into one file.

The minimum line weight for line art is 0.5 point for optimal
printing.
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PUBLICATION ETHICS AND PUBLICATION MALPRACTICE
STATEMENT (ETHICAL GUIDELINES FOR PUBLICATION)

The publication of an article in the peer-
reviewed journal JNBS is an essential
building block in the development of
a coherent and respected network of
knowledge. It is a direct reflection of the
quality of the work of the authors and
the institutions that support them. Peer-
reviewed articles support and embody
the scientific method. It is therefore
important to agree upon standards
of expected ethical behaviour for all
parties involved in the act of publishing:
the author, the journal editor, the peer
reviewer, the publisher and the society
of society-owned or sponsored journals.

Uskudar University, as publisher of the
journal, takes its duties of guardianship
over all stages of publishing extremely
seriously and we recognise our ethical
and other responsibilities.

We are committed to ensuring that
advertising, reprint or other commercial
revenue has no impact or influence on
editorial decisions. In addition, Editorial
Board will assist in communications with
other journals and/or publishers where
this is useful to editors. Finally, we are
working closely with other publishers
and industry associations to set
standards for best practices on ethical
matters, errors and retractions - and
are prepared to provide specialized legal
review and counsel if necessary.

Duties of authors

(These guidelines are based on
existing COPE’s Best Practice Guidelines
for Journal Editors.)

Reporting standards

Authors of reports of original research
should present an accurate account
of the work performed as well as an
objective discussion of its significance.
Underlying data should be represented
accurately in the paper. A paper should
contain sufficient detail and references
to permit others to replicate the work.
Fraudulent or knowingly inaccurate
statements constitute unethical
behavior and are unacceptable. Review
and professional publication articles
should also be accurate and objective,
and editorial ‘opinion’ works should be
clearly identified as such.

Authors are required to state in writing
that they have complied with the
Declaration of Helsinki Research Ethics
in the treatment of their sample, human
or animal, or to describe the details of
treatment.

Data access and retention

Authors may be asked to provide the
raw data in connection with a paper for
editorial review, and should be prepared
to provide public access to such data
(consistent  with the  ALPSP-STM
Statement on Data and Databases),
if practicable, and should in any event
be prepared to retain such data for a
reasonable time after publication.

Originality and plagiarism

The authors should ensure that they
have written entirely original works, and
if the authors have used the work and/
or words of others, that this has been
appropriately cited or quoted.

Plagiarism takes many forms, from
‘passing off’ another’s paper as the
author’'s own paper, to copying or
paraphrasing substantial parts of
another’s paper (without attribution),
to claiming results from research
conducted by others. Plagiarism in all its
forms constitutes unethical publishing
behavior and is unacceptable.

Multiple, redundant or concurrent
publication

An author should not in general publish
manuscripts describing essentially the
same research in more than one journal
or primary publication. Submitting
the same manuscript to more than
one journal concurrently constitutes
unethical publishing behavior and is
unacceptable.

In general, an author should not submit
for consideration in another journal a
previously published paper. Publication
of some kinds of articles (e.g. clinical
guidelines, translations) in more than
one journal is sometimes justifiable,
provided certain conditions are met.
The authors and editors of the journals
concerned must agree to the secondary
publication, which must reflect the same
data and interpretation of the primary
document. The primary reference must
be cited in the secondary publication.
Further detail on acceptable forms of
secondary publication can be found at
www.icmje.org.

Acknowl ment of r

Proper acknowledgment of the work of
others must always be given. Authors
should cite publications that have been
influential in determining the nature
of the reported work. Information
obtained privately, as in conversation,
correspondence, or discussion with third
parties, must not be used or reported

without explicit, written permission
from the source. Information obtained
in the course of confidential services,
such as refereeing manuscripts or grant
applications, must not be used without
the explicit written permission of the
author of the work involved in these
services.

Authorship of the paper

Authorship should be limited to those
who have made a significant contribution
to the conception, design, execution,
or interpretation of the reported study.
All those who have made significant
contributions should be listed as co-
authors. Where there are others who
have participated in certain substantive
aspects of the research project, they
should be acknowledged or listed as
contributors.

The corresponding author should
ensure that all appropriate co-authors
and no inappropriate co-authors are
included on the paper, and that all co-
authors have seen and approved the
final version of the paper and have
agreed to its submission for publication.

Hazards and human or animal subjects
If the work involves chemicals,
procedures or equipment that have
any unusual hazards inherent in their
use, the author must clearly identify
these in the manuscript. If the work
involves the use of animal or human
subjects, the author should ensure that
the manuscript contains a statement
that all procedures were performed
in compliance with relevant laws and
institutional guidelines and that the
appropriate institutional committee(s)
has approved them. Authors should
include a statement in the manuscript
that informed consent was obtained for
experimentation with human subjects.
The privacy rights of human subjects
must always be observed.

Disclosure and conflicts of interest

All authors should disclose in their
manuscript any financial or other
substantive conflict of interest that might
be construed to influence the results
or interpretation of their manuscript.
All sources of financial support for the
project should be disclosed.

Examples of potential conflicts of
interest which should be disclosed
include employment, consultancies,
stock ownership, honoraria, paid
expert testimony, patent applications/
registrations, and grants or other
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funding. Potential conflicts of interest
should be disclosed at the earliest stage
possible.

Fundamental errors in published works

When an author discovers a significant
error or inaccuracy in his/her own
published work, it is the author’s
obligation to promptly notify the journal
editor or publisher and cooperate with
the editor to retract or correct the paper.
If the editor or the publisher learns
from a third party that a published
work contains a significant error, it is
the obligation of the author to promptly
retract or correct the paper or provide
evidence to the editor of the correctness
of the original paper.

Duties of editors

(These guidelines are based on
existing COPE’s Best Practice Guidelines
for Journal Editors.)

Publication decisions

The editor of a peer-reviewed journal
is responsible for deciding which of
the articles submitted to the journal
should be published, often working in
conjunction with the relevant society (for
society-owned or sponsored journals).
The validation of the work in question
and its importance to researchers
and readers must always drive such
decisions. The editor may be guided
by the policies of the journal’s editorial
board and constrained by such legal
requirements as shall then be in force
regarding libel, copyright infringement
and plagiarism. The editor may confer
with other editors or reviewers (or
society officers) in making this decision.

Fair play
An editor should evaluate manuscripts

for their intellectual content without
regard to race, gender, sexual
orientation, religious belief, ethnic

origin, citizenship, or political philosophy
of the authors.

Confidentiality

The editor and any editorial staff must
not disclose any information about
a submitted manuscript to anyone
other than the corresponding author,
reviewers, potential reviewers, other
editorial advisers, and the publisher, as
appropriate.

Disclosure and conflicts of interest
Unpublished materials disclosed in a
submitted manuscript must not be used

in an editor's own research without the
express written consent of the author.

Privileged information or ideas
obtained through peer review must
be kept confidential and not used for
personal advantage.

Editors should recuse themselves (i.e.
should ask a co-editor, associate editor
or other member of the editorial board
instead to review and consider) from
considering manuscripts in which they
have conflicts of interest resulting from
competitive, collaborative, or other
relationships or connections with any of
the authors, companies, or (possibly)
institutions connected to the papers.

Editors should require all contributors
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NEUROPROTECTIVE EFFECT OF CITICOLINE AND
GLUCOCORTICOSTEROID COMBINATION UNDER CONDITIONS
OF EXPERIMENTAL DEMYELINATING MODEL OF CENTRAL
NERVOUS SYSTEM

SITIKOLIN VE GLUKOKORTIKOSTEROID KOMBINASYONUNUN MERKEZI SINIR
SISTEMININ DENEYSEL DEMIYELINIZAN MODELI KOSULLARINDAKI SINIR
KORUYUCU ETKiSI

Alexander A. Nefodov', Igor F.Belenichev?, Elena A. Nefodova', Nina V. Bukhtiyarova?, Sergii V. Levich?, Sergii N. Dronov?

Abstract

Multiple sclerosis is a multifactorial, autoimmune, chronic inflammatory demyelinating disease of the central nervous system.
Recent studies do not give possibility to estimate the contribution of neurodegenerative changes in neurological deficit of¢sD
individual patient, to predict the disease development and the effectiveness of therapy. The goal of our research was to investigate 00
methylprednisolone and citicoline co-administration effect to the processes of energy providing of the mitochondria of the cerebral =
cortex neurons in experimental allergic encephalomyelitis. Experiments were carried out on rats of hoth sexes weighing 150-" 2
180 g. Experimental allergic encephalomyelitis was induced by a single subcutaneous inoculation of encephalitogenic mixture

in complete Freund’s adjuvant. As material, we used brains. We studied markers of mitochondrial dysfunction and content of
adenine nucleotides, lactate, malate, isocitrate, aspartate, pyruvate. We also studied the state of neurons, their area, RNA-content
and proportion of apoptotic cells. Formation of experimental allergic encephalomyelitis (EAE) led to permanent disturbance of
energy metabolism of brain. The administrations of methylprednisolone did not have a significant effect. Co-administration of
methylprednisolone and citicoline exerted significant influence on some parameters of mitochondrial dysfunction and brain energy
metabolism. We also found neuronal damage of sensorimotor cortex of experimental animals and to the neuroapoptosis activation.
Administration of methylprednisolone resulted in direct neuroprotective effect. Combination of citicoline and methylprednisolone
limit activity of unproductive anaerobic glycolysis and increases aerobic ATP synthesis reaction. Thus, the combination of citicoline
and methylprednisolone does not affect the activity of malate aspartatic shunt in EAE conditions.

Keywords: experimental allergic encephalomyelitis; citicoling; methylprednisolone; mitochondria; neurons
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Ozet

Multipl skeleroz gok bilesenli, otoimmiin ve kronik inflamatuvar demiyelizan bir merkezi sinir sistemi hastaligidir. Yakin zamanda
yapilan ¢alismalar hasta bireylerdeki nirodejeneratif degigsiklerin nérolojik bozukluklara katkisini, hastaligin geligimi ve terapinin
etkisinin nasil olacagini tahmin etme olanagi vermiyor. Aragtirmamizin amaci, deneysel alerjik ensafalomiyelitdeki metilprednizolon
ve sitikolinin birlikte kullaniimasiyla olugacak etkinin serebral korteks néronlarinin mitokondrilerine enerji saglamasini incelemektir.
Deneyler her iki cinsiyetteki 150-180 gram agirligindaki farelerle gergeklestirilmistir. Deneysel alerjik ensefalomiyelit, tam Freund
adjuvani igindeki ensefallojenik karigiminin tek bir deri altindan asilamasi ile indiiklenmistir. Materyal olarak beyni kullandik ve
adenin niikleotidleri, laktat, malat, isositrat, aspartat, piruvat igerikleri ile mitokondriyel bozukluk belirtegleri iizerine galigtik.
Ayni zamanda ndronlarin durumunu, alanlarini, RNA igerigini ve apoptotik hiicrelerin oranini da inceledik. Deneysel alerjik
ensefalomiyelit (DAE) olusumu, beynin enerji metabolizmasinin kalici olarak bozulmasina yol agmaktadir. Metilprednizolon
uygulamalarinin anlamli bir etkisi bulunamamgstir. Metilprednizolon ve sitikolinin birlikte uygulanmasi, mitokondriyal bozukluk ve
beyin enerjisi metabolizmasinin bazi parametreleri iizerinde anlamli bir etki gdstermigtir. Ayrica deney hayvanlarinin sensorimotor
korteksinde nironal hasar ve niroapoptoz aktivasyonu da bulunmugtur. Metilprednizolon uygulamasi dogrudan sinir koruyucu etki
ile sonuglanmigtir. Sitikolin ve metilprednizolon kombinasyonu, iglevi olmayan anaerobik glikoz pargcalanmasini sinirlamakta ve
aerobik ATP sentez reaksiyonunu arttirmaktadir. Bu nedenle, sitikolin ve metilprednizolon kombinasyonu, DAE kogullarindaki malat

aspartatik devrenin aktivitesini etkilememektedir.

Anahtar Kelimeler: deneysel alerjik ensafalomiyelit; sitikolin, metilprednizolon; mitokondri; néronlar

1. Introduction

Multiple sclerosis (MS) is a multifactorial, autoimmune,
chronic inflammatory demyelinating disease of the central
nervous system (CNS). It is generally accepted to have
a diffuse defeat of white and gray matter of the CNS in
MS patients, leading to the development of the brain and
spinal cord atrophy. Severity of neurological symptoms
in MS is largely related to the overall brain atrophy,
manifesting by a decrease in volume of brain parenchyma,
increased ventricular and subarachnoid spaces. The
average age of debut of the disease is 29 years; the ratio
of female and male cases is usually close to 3:1 (Gusev
et al., 2011). Disability in MS is primarily associated with
impaired motor function, visual impairment, coordination
of pelvic functions. MS - the second most common cause
of disability among young people is not only socially but
also economically significant disease (Boiko et al., 2013;
Orton et al., 2006). Until not long ago, it was believed
that violation of the conducting function of axons in
MS occurs only as a result of multifocal lesions of the
myelin sheath (Popescu & Lucchinetti, 2012). However,
more recent studies have shown that neurodegeneration
(inflammatory damage to gray and white matter of
the brain) occurs in the early stages of MS, and plays
a large role in the formation of irreversible neurological
deficit (Bjartmar et al., 2001; Geurts & Barkhof, 2008;
Lucchinetti et al., 2011). Moreover, a clear correlation
detected degree of disability in MS data with degenerative
brain changes, while the magnetic resonance imaging
pattern inflammatory changes can significantly dissociate
with the clinical picture (DeStefano et al., 2001). Data
on the primary pathogenesis of neurodegeneration in
MS are very few, remain unclear underlying causes and
mechanisms of development. These studies, available in
clinical practice, do not give possibility to estimate the
contribution of neurodegenerative changes in neurological
deficit of individual patient, to predict the disease
development and the effectiveness of therapy.

The goal of our research was to investigate the effect
of methylprednisolone and citicoline co-administration to
the processes of energy providing of the mitochondria
of the cerebral cortex neurons and histomorphometric

parameters of its formation in experimental allergic
encephalomyelitis.

2. Materials and Methods
2.1. Animals

Experiments were carried out on 40 rats of both sexes
weighing 150-180 g. Prior to the implementation of
upcoming research protocol of the work was approved by
the bioethics Commission of Zaporizhzhya State Medical
University. According to the requirements of GLP and the
European Convention for the Protection of Vertebrate
Animals used for experimental and other purposes agreed
by all the procedures related to the maintenance of the
animals, the humane treatment of them and their use in
experiments.

2.2. Experimental procedure

The experimental animals were kept in standard
conditions with a light regime of day - night 12 hour / 12
hours at an air temperature of 20 - 22°C with free access
to food and water. Experimental allergic encephalomyelitis
(EAE) was induced by a single subcutaneous inoculation
of encephalitogenic mixture (EGM) in complete Freund’s
adjuvant (CFA) at the rate of 100 mg of spinal cord
homogenate homologous; 0.2 ml CFA (Mycobacterium
killed content of 5 mg / ml) and 0.2 ml saline per animal.
EGM was injected into the base of the tail under light
ether anesthesia in a volume of 0.4 ml (Degano & Roth,
2000).

2.3. Biochemical analysis

Biochemical studies carried out on brain, for this purpose
the animals were decapitated under anesthesia using
Thiopental (30 mg/kg, intraperitoneally).

2.3.1. Material

Blood was rapidly removed from the brain; investigated
pieces were separated from the meninges and placed
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in liquid nitrogen. Then grounded in liquid nitrogen
to a powder and homogenized in 10 times volume of
the medium at (2 °C) containing (in mmol): sucrose -
250-HCI-Tris buffer - 20-1 EDTA (pH 7.4). Mitochondrial
fraction was isolated by differential centrifugation in
refrigerated centrifuge at the temperature of + 4 °C. To
clean the mitochondrial fraction from large cell fragments
it was previously centrifuged for 7 minutes at 1000 g.
The supernatant was then re-centrifuged for 20 minutes
at 17000 g. The supernatant was decanted and stored
at -800 S. Mitochondrial pellet was resuspended in
isolation medium containing bovine serum albumin
(0.5 mg / ml) and again precipitated for 10 minutes at
17,000 g. The mitochondria were suspended in isolation
medium suspension contained 40-60 mg protein / ml. For
long-term storage mitochondria is frozen at -80 °C. To
determine the speed potential of the inner mitochondrial
membrane and opening of mitochondrial pores used
suspension 0.5-1.0 mg protein / ml.

2.3.2. Enzymatic activity

Total activity of creatine phosphokinase (CK) and the
cerebral fraction of the cytocholic isoenzyme of creatine
phosphokinase (BB-CK) was determined in serum with
Cormay Prestige 24i chemistry analyzer.

2.3.3. Energy metabolism

The state of energy metabolism was determined by
the level of the most important intermediates - ATP,
ADP, AMP, lactate, pyruvate and malate. The quantity
of malate was detected according to method of Hohorst
(Hohorst, 1970). The creation of renovated form of NAD+
is equal to the quantity of oxidized malate, the growth of
which is indicated at 340 nm. Adenylate nucleotides were
determined by thin layer chromatography (Prohorova,
1982). The content of pyruvate was determined by
method of Zoh-Lompreht (Prohorova, 1982). The content
of lactate was determined by the method of Hohorst
(Hohorst, 1970). The creation of new form of NAD+ is
equal to the quantity of oxidized lactate, the quantity
growth of which is indicated at 340 nm.

2.3.4. Mitochondrial fraction

The development of experimental allergic
encephalomyelitis was characterized by the magnitude
of the mitochondrial inner membrane potential of
mitochondria and the degree of mitochondria swelling.

For this purpose, brain of animals were washed with
chilled 0.15 M KCI solution at 4°C. Then neuronal tissue
was thoroughly comminuted and homogenized in 1000
% w/vol of the medium consisting of: sucrose - 250
mM, Tris-HCl-buffer - 20mM (pH 7.4) and EDTA - 1
mM. Mitochondria were isolated at 4°C by differential
centrifugation in the refrigerated centrifuge Sigma
3-30k (Germany). For cleaning the mitochondrial
fraction from large cell fragments primary centrifugation
was conducted for 7 minutes at 1000 g, and then
supernatant was centrifuged for 20 minutes at 17000g.
The supernatant was decanted and stored at -80°C. The
pellet of mitochondria was resuspended in the medium,

ORIGINAL ARTICLE-ARASTIRMA

containing bovine serum albumin (0.5 mg/ml) and then
precipitated by centrifugation for 10 minutes at 17,000
g. The mitochondria were suspended in the isolation
medium, suspension contained 40-60 mg protein/ml. To
record the opening of MO, to incubation mixture, which
consisted of 120 pM of KCIl, 0.5 mM of KH2P0O4, 2 mM
of glutamate, 1 mM of malate and 20 mM of Tris-HCI-
Molecular and biochemical mechanisms buffer (pH 7.4)
was added 1 mg of mitochondria suspension.

Mitochondrial membranes barrier function changes
were determined spectrophotometrically as a decrease in
absorbance at 540 nm caused by mitochondria swelling.
The process was induced by introduction of 50 uM of
Ca2+ into non-mitochondrial medium after Ca2+ -
recharge (AE) in the study samples, which characterized
the intensity of the process.

The potential generated at the inner mitochondrial
membrane, was recorded on a spectrophotometer, a
two-wave mode (511 - 533 nm) with Safranin O. as a
voltage-dependent probe (18 uM). Measurements were
performed in 10x10 mm glass cell with a working volume
of 2 ml. Measurement was carried out in 0.62 mM KCl;
40 mM Caps (3- [cyclohexylamino] -1-propanesulfonic
acid) -KOH (pH = 10); protonophore-uncoupler FCCP and
monensin antiporter were used to dissipate potential.

2.3.5. Morphometric analysis

Brain was fixed in 10% Bouin’s fluid (24 hours) and
was embedded in paraffin blocks. These blocks we used
for preparation of 5-micron frontal histological sections
of the postcentral gyrus (somatosensory bark). To study
the morphological and functional state of neurons of
IV-V cortical layers and for specific detection of RNA,
histological sections were deparaffinized and then were
stained by gallocyanin - chrome alum (Einarson method).
Images of the cerebral cortex were obtained by microscope
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Axioskop (Zeiss, Germany), using an 8-bit CCD-camera@?
COHU-4922 (COHU Inc., USA) and then were processed B0
by computer image analysis system VIDAS-386 (Kontron =
Elektronik, Germany). Morphometric analysis of brain cells ™ 2

was performed in automatic mode using the VIDAS-2.5
software (Kontron Elektronik, Germany).

The following parameters were defined:

- density of neurons, glial cells, apoptotic and destructed
neurons (number of cells per 1 mm2 of area of cerebral
cortex section);

- area of bodies of normal, apoptotic and destructed
neurons (um2);

- RNA concentration in normal, apoptotic and destructed
neurons (absorbance units, EOD), which was calculated as
the logarithm of the ratio of the optical density of the cell
body to the optical density of the intercellular substance.

Degenerating neurons were considered those showing
signs of disease or cytolysis. Density of degenerating and
surviving neurons, the ratio of intact neurons to perishing
(neurodegeneration index) and ratio of the surviving
neurons in the use of medication to intact neuronal density
in control group (survival index improvement) were
measured by software. The rate of the neurodegeneration
index less than one unit testified the predominance of
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the dying neurons number to surviving. The index of the
survival improvement and activity of microglia more than
one unit showed a positive pharmacological effect of the
drug, less than one - negative. The functional state of the
surviving neurons was evaluated on the basis of changes
in the area of nuclei and nucleoli of nucleic acids neuronal
content, nuclear-cytoplasmic ratio and the number of
multinuclear cells (Chekman et al., 2016).

2.3.6. Statistical analysis

The results of the investigation were calculated using
the standard analysis package of computer program
«STATISTICA® for Windows 6.0» (StatSoftInc.,
NeAXXR712D833214FAN5), as well as «SPSS 16.0»,
«Microsoft Office Excell 2003».Verification of normality
was performed using the Shapiro-Wilk test. Data are
presented as the sample mean. Accuracy of differences
between sample means was assessed using Student
t-test under normal distribution. The Mann-Whitney U
test was used in the case of nonnormal distribution or
analysis of ordinal variables. The analyses of variance
(ANOVA) under normal distribution or Kruskal-Wallis test
for nonnormal distribution were used for comparison of
the independent variables in more than two samples. The
difference p <0.05 (95%)

was considered statistical significant for all analyses
(Zaycev et al., 2006).

3. Results

Formation of experimental allergic encephalomyelitis
led to activating anaerobic glycolysis (increased lactate /
pyruvate ratio), inhibition of oxidation in the Krebs cycle
(reduction of malate by 51% and isocitrate 45 %) and
power shortage (a decrease of 42% of ATP, ADP, 43%
AMP against increase of 82%), malate-aspartate shunt
inhibition (lowering of malate level by 51%, and aspartate
by 40% in comparison with the intact group) (Table 1, 2).

Formation of EAE also led to the increasing of
mitochondrial pore opening rate at 9.1 times and fall
of the inner mitochondrial membrane potential by 78%
(Table 3).

Co-administration of methylprednisolone and citicoline
exerted significant influence on some parameters of
mitochondrial dysfunction and brain energy metabolism.
Thus, the introduction of this combination resulted in a
significant reduction of mitochondrial pore opening speed
by 66% and increase of the mitochondria inner membrane
charge by 69%.

Multiple sclerosis experimental equivalent leads to
neuronal damage of sensorimotor cortex of experimental
animals. Thus, in a group of untreated animals with EAE
neurons density decrease was observed in 19%, indicating
the cell death, increasing their surface by 10%, indicating
edema. It has also been found to decrease transcriptional
processes in neurons of the sensorimotor cortex in the
simulation of EAE, as evidenced by RNA decline by 21%.
It was also observed neuroapoptosis activation. So, in
animals with EAE increase in the density of apoptotic and
destructive cells of the sensorimotor area of the cortex by
150% was observed (Tables 4-5). Percentage of apoptotic

cells in the brain structure in animals with EAE increased
from 3.4 to 15%, 7%, i.e. nearly 5 times. Administration
of methylprednisolone to animals with EAE resulted in a
significant increase in the cortical sensoromotor neurons
density by 3% and reducing their size by 8%.

Tablo 1. Adenile nucleotides in the brain of animals with
experimental allergic encephalomyelitis

Group of animals ATP, umol/g of

ADP, umol/g of

AMP, umol/g of

tissue tissue tissue
Intact 2,80 0,15 0,27 0,013 0,114 + 0,008
Experimental allergic 1,60 = 0,08 0,153 + 0,010 0,208 + 0,021
encephalomyelitis (-42%) (-43%) (+82%)
Experimental 1,67 £0,13 0,148 + 0,025 0,202 + 0,016
allergic encephalomyelitis
+ methylprednisolone
Experimental allergic 1,81 +0,11* 0,178 £0,011* 0,166 + 0,011

encephalomyelitis +
methylprednisolone +
citicoline

(+13%) (+16%) (-20%)

Tablo 2. Markers of energetic metabolism in the brain of
animals with experimental allergic encephalomyelitis

a P Lactate Malate ~ Pyruvate Isocitrate Aspartate
P @ EhE memol/ g of tissue
Intact 2,41 0,45 0,498 0,288 11,7
+0,09 +0,02 +0,026 +0,018 +0,80
4,86 0,22 0,25 0,158 6,95
Experimental allergic +0,20 +0,03 +0,026 =+0,010 =0,64
encephalomyelitis (EAE) (+101%) (-51%) (-49%) (-45%) (-40%)
Experimental allergic 4,87 0,24 0,246 0,164 7,60
encephalomyelitis + +0,21 +0,04 +0,050 =+0,030 =+0,50
methylprednisolone (+0,2%) (+9%) (-1,6%)  (+4%) (+9%)
Experimental allergic 3,52 0,34 0,338+ 0,286 8,00
encephalomyelitis + +0,31 +0,06 0,030 +0,018 +0,66

(-27%) (+54%) (+35%) (+81%) (+15%)

methylprednisolone +
citicoline

Tablo 3. Dysfunction indicators of brain mitochondria in
experimental allergic encephalomyelitis

Mitochondrial membrane
potential (Safranin-0)

Group of animals Opened mitochondrial

pores, A E (540nM)

Intact 0,019 + 0,001 50,9 = 2,05
Experimental allergic 0,193 £ 0,013 10,9 + 1,21
encephalomyelitis (EAE) (+915%) (-78%)
Experimental allergic 0,186 + 0,015 13,0 +1,21
encephalomyelitis +

methylprednisolone

Experimental allergic 0,065 + 0,005* 18,56 +1,8*

encephalomyelitis +
methylprednisolone + citicoline

(-66%) (+69%)

Tablo 4. Morphological and functional indicators of
neurons of the sensorimotor cortex brain of animals with
experimental allergic encephalomyelitis

Group of animals The density of Area neurons RNA content
neurons (um?) (Eon)
(neuron /mm?)

Intact 1250,2 + 25,5 83,0+ 3,86 9,52+ 0,33

Experimental allergic 1006,7 = 10,7 91,5+ 3,93 7,45+ 0,62

encephalomyelitis (-19%) (+10%) (-21%)

Experimental allergic 1037,4 + 6,8* 84,2+ 2,73* 7,33+ 0,44

encephalomyelitis + (+3%) (-8%) (-2%)

methylprednisolone

Experimental allergic 1101,4 £ 7,4* 84,2+ 211* 8,10+ 0,42

encephalomyelitis +
methylprednisolone + citicoline

(+9,4%) (-8%) +8,7%
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In animals with EAE treated with a combination of
methylprednisolone and citicoline neuronal density
increased by 9.4%, their area has reached values of
intact animals, RNA analysis of increased by 8.7%. The
combination of methylprednisolone and citicoline slowed
the sensoromotor cortex neurons neuroapoptosis in
conditions of EAE. Thus, the density of apoptotic cells and
destructive decreased by 19.5%, while the proportion of
apoptotic cells decreased from 15.7% in the control of
up to 9% in the group receiving methylprednisolone with
citicoline (Table 5).

Tablo 5. Dysfunction indicators of brain mitochondria in
experimental allergic encephalomyelitis

Group of animals The density of optical and The proportion of
destructive cells for 1 mm? apoptotic cells, %
Intact 59,4+6,89 3,4+0,96
Experimental allergic 148,0+16,4 15,7+1,7
encephalomyelitis (+149%) (+361%)
Experimental allergic 141,6+11,0 15,0+1,0
encephalomyelitis + (-4%) (-4%)
methylprednisolone
Experimental allergic 119,2+9,68* 9,0+1,0*

encephalomyelitis +
methylprednisolone + citicoline

(-19,5%) (-42%)

4. Discussion

Formation of experimental equivalent of multiple
sclerosis - experimental allergic encephalomyelitis
(Nefedov et al., 2014) led to permanent disturbance of
energy metabolism of brain tissue (Table 1, 2). It led
to inhibition of mitochondria-cytosolic compensatory
shunts energy production, in particular malate aspartate
shunt. Malate-aspartate shuttle transports the recovered
equivalents generated in the cytoplasm during glycolysis
in mitochondria in ischemia. Formed in the cytoplasm
under conditions of low oxygen, NADH+ is used to
convert oxaloacetic acid to malate, which penetrates
into the mitochondria and takes part in the export of
a-ketoglutarate. This mitochondrial malate is converted
to oxaloacetic acid to form the NADH available for
electronic transport chain (3 molecules of ATP are
formed from 2 protons). Oxaloacetic acid formed from
malate is converted to a-ketoglutarate and aspartate.
a-ketoglutarate comes from mitochondria in exchange
for malate, and aspartate is exchanged to glutamate.
The transfer is due to the gradient of glutamate and high
intramitochondrial relationship of glutamate / aspartate.
The ratio of NADH / NAD + and malate / acetic acid are
regulated by malate-dehydrogenase (MDH). In modeling
the EAE malate-aspartate shunt inhibition was observed.
These changes appear to be consequences of a secondary
mitochondrial dysfunction. Studies of an isolated from the
brain neurons mitochondria functional activity confirmed
of this hypothesis.

The administrations of methylprednisolone to the
experimental rats with EAE did not have a significant
effect on the studied parameters of energy metabolism
and mitochondrial dysfunction (Tables 1-3). In the same
time methylprednisolone and citicoline co-administration
exerted significant influence.

Multiple sclerosis experimental equivalent leads

ORIGINAL ARTICLE-ARASTIRMA

to neuronal damage of sensorimotor cortex caused
by neuroapoptosis activation. Administration  of
methylprednisolone to animals with resulted in a
significant increase in the cortical sensoromotor
neurons density, indicating a direct neuroprotective
effect of hormone therapy. However, the administration
of methylprednisolone alone had no effect on the
functional characteristics of neurons (RNA levels did not
change) and had no effect on neuroapoptosis indicators.
Administration to animals with EAE combination therapy
of methylprednisolone and citicoline neuroprotection
increased efficiency (Nefedov, 2015; Nefedov & Mamchur,
2015a; Nefedov & Mamchur, 2015b).

Neuroprotective agent Citicoline (Ceraxon) does not
show a direct energy tropic action. The drug has a
strong mitoprotective effect. Citicoline can maintain the
integrity of the inner membrane of the mitochondria, as
evidenced by the recovery of its capacity (Belenichev et
al., 2015). This mechanism is associated with reduction of
cardiolipin level in the inner mitochondrial membrane. It
is also found that citicoline, indirectly, through increasing
the activity of glutathione-related enzymes (glutathione-
reductase and glutathione-transferase) regulates the
level of reduced glutathione. Reduced glutathione,
especially mitochondrial, inhibits oxidative degradation
Red-Oxi - sensitive areas of the mitochondrial membrane
and the formation of persistent mitochondrial dysfunction
(Belenichev et al., 2014). Ilincreasing of the reduced
glutathione level can reduce Ceraxon nitrosating
stress reaction and inhibit NO-dependent mechanisms
of neuroapoptosis. Safety of recovered glutathione
equivalents helps to limit the cytotoxic effects of NO
and prevent nitrotyrosine accumulation. Balance of pro-
and anti-apoptotic mechanisms in nitrosating stress is
associated with the level of NO. In conditions of excessive
active forms of oxygen level (primarily peroxynitrite
and a hydroxyl radical) anti-apoptotic proteins are gone
under the oxidative modification (bcl-2 and others), and
the excess of NO-radical amid increased activity iNOS
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enhances the synthesis of pro-apoptotic proteins (FAS==

and APO-1) in neurodegenerative pathologies. When
neurodegeneration, including EAE, proinflammatory
cytokines expression is enhanced (IL-1, TNF-a, HIF-
1) and the factors responsible for the transcription
of NF-kB, AP-1, JNK as well, which indirectly enhance
further formation of NO cytotoxic derivatives, leading
to increased molecular reactions of mitochondrial
dysfunction and neuroapoptosis. Strengthening of the
methylprednisolone with Ceraxon (co-administration)
neuroprotective effect can be explained by the prism
of NO-dependent mechanisms of neuroapoptosis and
mitochondrial dysfunction (Belenichev & Bukhtiyarova,
2014; Sukumaran et al., 2012).

Thus, on the basis of the foregoing, it can be concluded
that the combination of citicoline and methylprednisolone
limit activity of unproductive anaerobic glycolysis and
increases aerobic ATP synthesis reaction by activation
of oxidation in the Krebs cycle at tricarboxylic portion
(isocitrate increase). Thus, the combination of citicoline
and methylprednisolone does not affect the activity of
malate aspartatic shunt in EAE conditions. Apparently, the
effects of citicoline and methylprednisolone in EAE focus
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on mutual suppression of iINOS expression and activity.
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EFFECTS OF ESTROGEN ON KYNURENINE PATHWAY AND
NF-kB IN TNF-o. INDUCED NEUROINFLAMMATION

TNF-o. ARACILI NOROINFLAMASYONDA OSTROJENIN KINURENIN YOLU
VE NF-kB UZERINE ETKILERI
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Abstract

Neuroinflammation involves glia activation, releasing of inflammatory mediators such as cytokines and chemokines, and formation
of reactive oxygen and nitrogen species. It plays a central role in many neurodegenerative diases processes such as Alzheimer’s
disease, Parkinson’s disease, dementia. Estrogen deprivation, commonly associated with aging, loss of learning and memory
skills in postmenopausal women and Alzheimer’s disease. In this study, we studied effects of 17-Bestradiol on kynunerine pathway
and NK-kB gene expression in neuroinflammation. According to our results, estrogen increased expression of kynunerinase gene
and decreased IDO-1 gene expression after TNF-alpha incubation in differentiated SH-SY5Y cells. However, it did not change NF-kB
gene expression.

Keywords: estrogen; neuroinflammation; TNF-ar; Alzheimer's disease; kynureninase; NF-kB; IDO-1

Ozet

Néroinflamasyon, glia aktivasyonunu, sitokinler ve kemokinler gibi inflamatuar mediatirlerin salinmasini ve reaktif oksijen
ve nitrojen ftiirlerinin olugumunu igerir. Alzheimer hastaligi, Parkinson hastaligi, demans gibi birgok nérodejeneratif hastalik
siirecinde merkezi bir rol oynar. Genellikle yaglanmayla iligkili olan dstrojen yoksunlugu, dzellikle menopoz sonrasi kadinlarda
dgrenme kaybi ve hafiza becerileriyle iligkilidir ve Alzheimer hastaligi ile iligkilidir. Bu ¢alismada, 17-b dstradiolun, kynunerine
yolagi ve NF-kB gen ifadesi uzerine etkisini arastirdik. Elde ettigimiz sonuglara gére dstrojen, farklilagmis SH-SY5Y hiicrelerinde
TNF-alfainkiibasyonu sonrasi kiniireninaz geninin ekspresyon diizeyini arttirirken, ID0-1 gen ekspresyon diizeyini azaltti. Bununla
birlikte, NF- kB gen ekspresyon seviyesini degistirmedi.

Anahtar Kelimeler: éstrojen; néroinflamasyon; TNF-o; alzheimer hastaligi; kintireninaz; NF-kB; IDO-1
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1. Introduction

The neuroinflammation; is a response that includes all
the cells, including the central nervous system, neurons,
macroglia and microglia, and can be a negative factor in
acute and chronic brain disorders in connection with the
brain. Cellular and molecular immunological components
such as cytokines, reactive oxygen and nitrogen species
and glial cells; Activation of microglia and astrocytes
causes neuroinflammation. Neuroinflammation plays an
important role in many neurodegenerative diseases such
as multiple sclerosis (MS), Alzheimer’s disease (AD), ALS,
Parkinson’s disease and autism (Carson, Doose, Melchior,
Schmid, & Ploix, 2006). In order to activate complex
neuroinflammatory pathways and microglia; factors such
as genetic, environmental, age and past experiences have
significant effects(Hof & Mobbs, 2009).

There are many potential mechanisms that estrogen can
influence the symptoms of Alzheimer’s risk and phenotype
(Rosini, Simoni, Caporaso, & Minarini, 2016). The
degeneration of cholinergic neurons and accumulation of
amyloid B plaques cause the disease to progress gradually
(Chen et al., 2016) (Shamim & Laskowski, 2017).

Oxidative stress is thought to be one of the main causes
of Alzheimer’s disease. ROS induces neuroinflammation
by stimulating gene transcription by the release of
cytokines such as pro-inflammatory TNF-o (Akbar et
al., 2016)(Morales et al., 2014). The levels of TNF-a in
healthy people’s brain are low and their physiological role
is uncertain. An increase in TNF-a levels is observed in
chronic inflammation and inflammation plays a leading
role, especially in the early stages of the disease. Pro-
inflammatory mediators and nuclear transcription factor
(NF-B) are directly or indirectly involved in the production
of a large number of pro-inflammatory cytokines such as
TNF-a. NF-kB is a key control role in inflammation and
is an important target for anti-inflammatory therapeutic
interventions (Ivanenkov, Balakin, & Lavrovsky, 2011). In
the TNF-a mediated inflammation model, it was observed
that ER activation and 17-B estradiol inhibited nuclear
translocation of NF-kB, (Ghisletti, Meda, Maggi, & Vegeto,
2005).

In addition to this, pro-inflammatory cytokines can
directly induce the production of oxidative species by
affecting neuronal functions (Yamada, Akimoto, Kagawa,
Guillemin, & Takikawa, 2009). It has been shown that
estrogen inhibits the inflammatory response in the brain,
and therefore estrogen depletion leads to an inflammatory
state and causes IDO-1 activation (Jayawickrama,
Nematollahi, Sun, Gorrell, & Church, 2017).

2. Materials and Methods
2.1. Cell Culture

The SH-SY5Y (ATCC) neuroblastoma cells were grown
on a complete medium of Dulbecco’s Modified Eagled
Medium (DMEM) medium supplemented with 10% fetal
bovine serum, 100 U / ml Penicillin / Streptomycin and
L-Glutamine on a recommended 37°C medium containing
5% .

2.2. Differentiation of SH-SY5Y Cells

SH-SY5Y was cultured in anincubator containing37°C5%
CO2 in DMEM medium containing human neuroblastoma
cell line, 10% FBS, 2mM glutamine, 100U / ml 100U /
ml Penicillin / Streptomycin and L-Glutamine, 0.1% non
essential amino acid. The cell medium was changed
every 3 days to pass 90% density. All applications were
glued when the cells reached a density of 75%. 24 hours
after the cells were seeded, differentiation was initiated
by reducing the FBS ratio in the culture medium to 1%
and by adding 10 [mu] M retinoic acid on the 4th and
7th days. To evaluate the morphological differentiation in
the cells, they were analyzed under inverted microscope
at days 4 and 7 (Kalkan, Durasi, Sezerman & Atasever-
Arslan, 2016).

2.3. TNF-o Implementation to SH-SY5Y Cell Line

Cells treated with SH-SY5Y RA were supplemented with
10 pM TNF-a in cell media on day 8 of RA-treated cells
and incubated for 24 hours. The estrogen was dissolved
in ethanol to prepare a 10 -7 M solution. The solution was
added to the cells incubated with TNF-a for 24 hours and
incubated with TNF-a for another 6 hours.

It was studied in 3 groups:

1.Differentiated-RA (SH-SY5Y TNF (-))
2.Differentiated-RA (SH-SY5Y TNF (+))
3.Differentiated-RA (SH-SY5Y TNF (+), estrogen (+))

2.4. RNA Isolation

After pipetting 1 ml of tri-reagent was added for 10 million
cells, it was then allowed to stand at room temperature
for 5 minutes, then 200 pl of chloroform was added. After
15 sec vortexing, it was left in the room for 2-3 minutes.
Subsequently, centrifugation was carried out for 15 min at
+4 ° C. and the upper phase was placed in a new tube and
500 ul of isopropanol was added. Vortexed and allowed
to stand in the room for 5-10 minutes. Supernatant was
centrifuged for 10 minutes at +4 degrees. 750 pl 75%
EtOH was added. Supernatant was centrifuged for 5 min
at +4 degrees. The alcohol was evaporated by standing
on ice for 10 minutes. 50 pl RNAase free water was added
to dissolve the RNA pellet. 5 ependorhea divided to -80
degrees. Each tube was prepared to be disposable and
thus the degradation of the RNA was prevented.

2.5. cDNA preparation from RNA

The SensiFAST cDNA Synthesis Kit will be used to
synthesize cDNA (complementer Deoxyribose Nucleic
Acid). According to the kit protocol; To prepare the master
mix, add 1 ug RNA, 4 pl 5x TransAmp buffer, 1 ul Reverse
transcriptase enzyme and DNase / RNase free water to
complete 20 pl. The program was programmed to heat 25
° C for 10 minutes, 42 ° C for 15 minutes, 48 ° C for 15
minutes, 85 ° C for 5 minutes and finally 4 © C incubation.
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2.6. Real Time PCR

qPCR method was used to investigate changes in the
expressions of NF-Kb, IDO-1, and kynureninase genes
in the neuroinflammation models. RT-PCR The Roche
LightCycler® FastStart DNA Master was performed with
SYBR Green I.

3. Results and Discussion

The estrogen is required for the synthesis of the
acetyl transferase enzyme and has been studied in
postmenopausal women by elevating the acetyltransferase
acetyl activity on the 17B-estradiol cognitive processes to
reduce the likelihood of Alzheimer’s disease progression
and improve cognitive performance by estrogen
replacement therapy. (Janicki and Schupf, 2010).

In this study, we established the cellular model of
neuroinflammation induced with TNF-a pro-inflammatory
cytokine, which triggers neuroinflammation and mediates
the mechanism of action of 17- estradiol in inflammatory
response. Understanding the mechanism of action of 17-
estradiol is very important because of the limited study
of how the molecular mechanism of action is affected in
neuroinflammation models of 17-B estradiol.

First, we induced neuroinflammation in SH-SY5Y
neuroblastoma cells differentiated with RA and incubated
with TNF-a for 24 hours, and then we incubated a group of
cells that were incubated with TNF-a for another 6 hours
with 17-B estradiol. According to our results, estrogen
increased expression level of kynureninase genes and
decreased IDO-1 gene expression levels after TNF-o.
incubation in differentiated SH-SY5Y cells. However, it did
not change NF-kB gene expression level (Figure 1).
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Figure 1. Expression levels of IDO-1, kynunerinase and NF-kB
genes in SH-SYSY cells differentiated-RA (SH-SY5Y TNF (+),
estrogen (+)).

NF-kB is an important target for anti-inflammatory
therapeutic interventions. In the inflammatory studies
performed in recent years; 17-B estradiol is involved in
the results obtained by inhibiting intracellular transport
of NF-kB in inflammatory signal transduction pathways
and inhibiting gene transcription induced by inflammatory
agents (Tam, Mercado, Hoffmann, & Niwa, 2012) In our
study, it was found that estrogen did not change NF-kB
gene expression level in TNF-ainduced neuroinflammation.
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The expression of IDO-1, which is involved in the
kynurenine pathway, is regulated by inflammatory
cytokines, interferons, and TNF-a (Kincses, Toldi, &
Vécsei, 2010). Also kynureninase is very important for
kynurenine metabolism. Our results showed that estrogen
has different effects on IDO-1 and kynureninase. While
it increases kynureninase gene expression level, also it
induces a decrease in IDO-1 gene expression. But its
these effects do not change much against effects of TNF-a
on the cells.

According to our results, 17-f estrodiol can have a
protective effect on neuroinflammation. However, further
investigations of estrogenic effects on neuroinflammation
studies may improve therapeutic approaches to estrogen.
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SOCIAL REWARD IN ACTION: REWARD MAGNITUDE AND
VALENCE EFFECTS ON THE EEG MU RHYTHM

EYLEM iGERISINDE SOSYAL ODULLER: ODUL BUYUKLUGD VE DEGER
ETKiSININ MO AKTIVITESi UZERINE ETKISI

Elliot C. Brown'#, Fatma Keskin Krzan®, Gokcer Eskikurt, Cumhur Tas®

Abstract

In social interactions, the values we associate with observed actions can influence how we process others’ behaviors and the
decisions we make. Some studies have suggested that different social contexts, and particularly the reward value of perceived
actions can modulate motor system activity when observing others’ actions. However, sensitivity to reward magnitude has never
been tested in the action observation system. Here we used electroencephalography (EEG) to investigate the independent effects
of reward valence and magnitude on the mu rhythm, an index of the motor mirror system, while participants (N=23) passively
observed actions that led to high or low rewards or losses. Behavioral measures of social approach/avoidance, theory of mind and
empathy were also taken. Results showed that reward valence significantly modulated mu rhythm, where losses led to greater mu
suppression, but reward magnitude had no effect. The findings also demonstrated a novel association between the specific reward-
related modulation of the mu rhythm and social cognitive skills, particularly cognitive empathy and emotional reactivity. This study
provides further evidence for the role of reward processing in the mirror motor system, and highlights the relationship between
value-based action perception and social cognitive traits, implicating a role for the mirror system in social decision-making.
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Ozet

Sosyal etkilesimlerde, gézlemlenen eylemlerle iliskilendirdigimiz degerler, baskalarinin davraniglarini ve aldigimiz kararlar nasil
yorumladigimizi etkileyebilir. Bazi aragtirmalar, farkli sosyal baglamlarin ve dzellikle de algilanan eylemlerin Gdiil degerinin,
bagkalarinin eylemlerini gdzlemlerken motor sistem aktivitesini diizenleyebilecegini Gne siirmektedir. Bununla birlikte, ddiil
biiyiikliigiine olan duyarlilik, eylem gdzlem sistemi boyutunda highir zaman test edilmemigtir. Burada, katilimeilarin (N = 23) pasif
olarak yiiksek veya diigiik ddiillere veya kayiplara yol agan eylemleri gizlemlerken, ddiil ritim degerinin ve biiyiikliigiiniin mu ritm
iizerindeki bagimsiz etkilerini ve motor ayna sisteminin bir endeksini arastirmak adina elektroensefalografi (EEG) kullandik. Sosyal
yaklasim / kaginma, zihin teorisi ve empatinin davranissal dlgiimlemeleri de alinmigtir. Sonuglar, ddiil degerliliginin, kayiplarin
daha biiyiik mu siipresyona yol agtigini, ancak ritmin biiyiikliigiiniin etkili olmadigini ve mu ritmde Gnemli digiide modiile oldugunu
gasterdi. Elde edilen bulgular, mu ritim ve sosyal biligsel beceriler arasinda, dzellikle bilissel empati ve duygusal reaktivite ile
ilgili ddiil ile ilgili modiilasyon arasinda yeni bir iligki oldugunu gdstermigtir. Bu galigma, ayna motor sistemindeki ddiil isleme
roliine iligkin daha fazla kanit sunmakta ve deger bazli eylem algisi ile sosyal biligssel dzellikler arasindaki iligkiyi vurgulamakia
birlikte toplumsal karar almada ayna sisteminin roliinii vurgulamaktadir.
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1. Introduction

A crucial component required for successful social
interaction involves the encoding of others’ actions and
intentions. The ability to learn from others’ actions is
critical for the development of social cognitive skKills
through interactive experiences early in life (Cook,
Bird, Catmur, Press, & Heyes, 2014). The discovery of
the mirror neuron system in primates, in which specific
neurons fire during both the execution and observation
of an action (Gallese, Fadiga, Fogassi, & Rizzolatti, 1996;
Rizzolatti, Fadiga, Gallese, & Fogassi, 1996), led to
suggestions that others’ actions are mapped onto one’s
own sensorimotor cortices (Keysers & Gazzola, 2006).
There is much evidence to suggest that a comparable
neural system exists in humans, which has common
functional characteristics as the monkey mirror system
(Bimbi et al., 2018; Chong, Cunnington, Williams,
Kanwisher, & Mattingley, 2008; Kilner, Neal, Weiskopf,
Friston, & Frith, 2009; Molenberghs, Cunnington, &
Mattingley, 2012; Mukamel, Ekstrom, Kaplan, Iacoboni, &
Fried, 2010; Press, Weiskopf, & Kilner, 2012). Subsequent
studies have identified modulations of the mu-rhythm to
be a possible electrophysiological marker of the putative
human mirror system (hMS), which could provide insight
into the underlying neural mechanisms behind social
interaction (Oberman, Pineda, & Ramachandran, 2007).

Suppression of the rolandic mu rhythm represents an
event-related desynchronization indicated by a reduction
in power in the alpha (8-13Hz) frequency band resulting
from excitation of the sensorimotor cortex associated with
an action (Babiloni et al., 2002; Hari, 2006; Pfurtscheller
& Neuper, 1994; Salmelin & Hari, 1994). The mu rhythm
suppression is considered to be an index of the hMS
because both show similar functional properties, primarily
that they both respond not only to the execution of actions
but also the observation of an action, and both respond
only to goal-directed actions (Le Bel, Pineda, & Sharma,
2009; Oberman et al., 2007; Pineda, 2005). Furthermore,
studies measuring functional magnetic resonance imaging
(fMRI) and EEG concurrently during action execution
and observation tasks demonstrated a close relationship
between activity in the hMS and suppression of the mu
rhythm (Arnstein, Cui, Keysers, Maurits, & Gazzola, 2011;
Braadbaart, Williams, & Waiter, 2013). More specifically,
a negative correlation was found between mu power and
the BOLD response in putative mirror neuron areas, as
a reduction, or suppression in mu power, thus reflecting
greater sensorimotor cortical activity. Several studies
have shown that the degree of mu rhythm suppression
is modulated by the context of the perceived action, not
only in terms of visual and spatial properties but also the
social context. For example, differences in the orientation
of spatial and temporal attention of the observer can
modulate the mu suppression, whereby the direction of the
spatial attention can have a somatotopic effect (Anderson
& Ding, 2011; Ede, Koéster, & Maris, 2012; Jones et al.,
2010). Some studies have demonstrated that observed
actions within a social interactive setting, or even when
facial stimuli are directed towards participants, greater
mu suppression can be induced, as compared to non-
interactive contexts (Ensenberg, Perry, & Aviezer, 2017;
Oberman et al.,, 2007; Perry, Stein, & Bentin, 2011).
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There is also evidence to show that the intention and
social relevance of actions can influence the degree of mu
suppression (Kilner, Marchant, & Frith, 2006; Perry, Troje,
& Bentin, 2010). The social relationship between observer
and performer can also affect activity in this system.
One study demonstrated that an action perceived from
an interactive partner induced greater mu suppression
than actions seen performed by a non-interactive partner
(Kourtis, Sebanz, & Knoblich, 2010). Another study found
ethnic ingroup / outgroup biases in the mu rhythm, with
stronger suppression when observing painful actions from
an ingroup member (RieCansky, Paul, Kolble, Stieger, &
Lamm, 2015). Furthermore, there is the hypothesis that
populations with impairments in social functioning, such as
autism spectrum disorders, may also show abnormalities
in mu rhythm suppression (Oberman, Ramachandran, &
Pineda, 2008). Therefore, it is evident that the mu rhythm
likely has some special relevance for social context and
social information.

In most social situations in our everyday lives we
perform numerous value computations, which in turn,
influence our subsequent behavior. Recently, there has
been an increasing interest in the interplay between social
cognition and decision-making (Frith & Singer, 2008) and
particularly, the role of value computations and reward
processing in social decision-making (Ruff & Fehr, 2014),
which ultimately drive motivated social behaviors and
social learning (Heyes, 2012). FMRI studies have found
activation in common brain regions during the evaluation
of both monetary and social rewards (Izuma, Saito,
& Sadato, 2008; Lin, Adolphs, & Rangel, 2012). The
striatum, an area central to reward processing and value
computation, has consistently been shown to be activated
when processing others’ rewards and in linking one’s
own rewards to others’ actions (Baez-Mendoza, Harris,
& Schultz, 2013). There has been substantial work in
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patients with Parkinson’s disease, a population known to gz
have impairments in theory of mind, suggesting that thatQ
the basal ganglia may be involved in social cognition and =
mirror system activity (Alegre et al., 2010; Alegre, Guridi, ™ @

& Artieda, 2011; Bodden et al., 2013). Taken together,
these studies suggest that some regions central to reward
processing are also involved in the integration of social
actions and rewards. Further evidence comes from single
neuron recordings in area F5 of primate premotor cortex,
showing that mirror neurons are sensitive to the value
associated with an observed grasping action (Caggiano
et al., 2012). Rewards associated with an observed action
have also previously been shown to modulate the mu
rhythm in humans, whereby actions leading to monetary
gains and losses showed greater mu suppression than
actions that led to a neutral outcome (Brown, Wiersema,
Pourtois, & Brine, 2013) . Recently, a study confirmed
these findings, demonstrating greater mu suppression for
face stimuli associated with rewards (Trilla Gros, Panasiti,
& Chakrabarti, 2015), further highlighting the influence of
rewards on the mu rhythm. In addition to reward valence,
affective valence has been shown to affect putative mirror
system function in humans, as observed by corticospinal
excitability during action observation (Enticott et al.,
2012; Hill et al., 2013), as well as more directly in the
degree of EEG mu suppression (Moore, Gorodnitsky, &
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Pineda, 2012).

In summary, it is clear that the degree of mu rhythm
suppression during the observation of others’ actions can
be modulated by the rewards associated with the seen
actions, which has particularly been demonstrated in
terms of the valence of rewards and losses. However, the
relationship between reward processing and the hMS is
still unclear. In addition, it is not clear as to how reward-
related modulations in the motor system are specific to
rewarding nature of stimuli. More specifically, it is not
clear whether the reward-related modulations of the mu
rhythm previously seen are driven primarily by reward
per se, or by another process associated with rewards.
To investigate this further, we developed an action
observation paradigm to measure the EEG mu rhythm
while participants observed actions that differed in reward
valence and magnitude, independently. Our primary aim
was to test whether the mu rhythm was affected by both
valence and magnitude of rewards associated with the
observed actions. As a secondary aim, we wanted to see
if this modulation was related to the capacity of relevant
social cognitive skills, particularly the ability to understand
others’ minds (i.e. theory of mind and empathy) and
motivated social approach/avoidance behavior. We
predicted that both reward valence and magnitude would
modulate the degree of mu rhythm suppression during
observed actions. More specifically, we hypothesized that
we would see a graded effect of reward magnitude and
valence, in which the greatest degree of mu suppression
would be seen for large rewards, and the least for small
losses. We also hypothesized that the degree of overall
mu rhythm suppression would be related to theory of
mind and empathy, and reward-related modulation of
mu suppression would be related more specifically to
motivated social approach/avoidance behavior.

2. Methods
2.1. Participants

Twenty-three healthy right-handed students (13 female)
were recruited from Uskudar University with a mean
age of 22.13 (£2.80; range 20-30), and mean years of
education of 14.95 (£0.78). Participants with any history
of psychiatric diagnosis or physical health problems
that could potentially impair performance on the task
were excluded. Everyone had normal or corrected-to-
normal vision. All participants also gave written consent
to participate, and the study was approved by the local
ethics committee.

2.2. Behavioral measures

2.2.1. The Behavioral Inhibition and Activation
System Scale (BIS/BAS):

The BIS/BAS self-report questionnaire measures
individual differences in two motivational systems that
drive behaviors: one being the behavioral approach /
activation system (BAS) that regulates appetitive motives
to move towards a desired goal, and the other being the
behavioral avoidance / inhibition system (BIS), which
regulates aversive motives to move away from undesired

goals or unpleasant stimuli (Carver & White, 1994). The
BIS/BAS consists of 24 items that are answered with a
4-point Likert scale, with answers ranging from ‘1=very
true for me’ to ‘4=very false for me’. Four factor scores
are derived from the BIS/BAS scale, including one BIS
and three BAS scales: BAS Drive, BAS Fun Seeking, and
BAS Reward Responsiveness. It is not recommended to
combine the three BAS factors to give one total BAS score.

2.2.2. Reading the Mind in the Eyes Test (RMET):

The RMET is a measure of theory of mind, emotion
recognition and the ability to infer others’ mental states
(Baron-Cohen, Wheelwright, Hill, Raste, & Plumb, 2001).
In the test, there are 36 items in which participants
are presented with photographs of the eye-regions of
individuals along with 4 possible adjectives describing
emotional states. Participants are required to choose
which emotional adjective corresponds best to the emotion
that the person in the photograph is experiencing. Correct
responses are summed to give the final score.

2.2.3. The Empathy Quotient (EQ)

The EQ is a self-report measure originally designed to
measure multi-dimensional empathy in populations with
impairments in social functioning, but is also a suitable
measure of temperamental empathy in adults in the
general population (Baron-Cohen & Wheelwright, 2004).
The test consists of 60 items in which answers range
from ‘1=strongly agree’ to ‘4=strongly disagree’. 40 of
these items are summed to give a total EQ score, with the
other 20 being filler items. Three factors of the EQ have
also been shown to tap into more specific components of
empathy, namely cognitive empathy, emotional reactivity
and social skills, in which the sums of different groups of
questions reveal emotional capacity along these factors
(Lawrence, Shaw, Baker, Baron-Cohen, & David, 2004).

2.3. Procedure, task design and stimuli

The action observation EEG task consisted of videos
comprising a series of photographs presented sequentially
in short succession (~12 frames per second). Each
video showed a person (the performer) sitting at a table
facing the camera, initially with their hands resting flat
on a table. The table had three bowls on it: one in the
center closer to the performer, and two others further
from the performer, one black and the other white. As
the video sequence began, the performer reached into
the bowl closest to them, took out a colored coin that
was either red or green, and placed it into one of the
two other bowls. The performer then returned their hands
back to the original resting position. Each trial consisted
of one video in which either a red or green coin was
taken from the center bowl and placed into one of the
other two bowls. A red coin always represented a loss
and a green coin always represented a win. Performers’
faces were not included in the stimuli in order to try to
control for possible confounding effects, such as ingroup
and outgroup preferences. One trial lasted for a total
of 4500ms, with the observed action lasting 2000ms,
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followed by a 2500ms inter-stimulus interval in which the
performer was seen sitting still in the resting position. One
short practice block consisting of 8 trials was completed
before the main experimental blocks. Two sets of three
blocks of 50 trials each made up the experiment, which
comprised a total of 300 trials. In one version of the
experiment, for the first three blocks of trials coins only
went into the white bowl, whereby red coins represented
a small (-10 cents) loss and green coins representing a
small win (+10 cents). In this version, for the second set
of three blocks of trials, each coin represented big losses
(-100 cents) and wins (+100 cents). Another version of
the experiment presented the converse, i.e. big wins and
losses in the first three blocks of trials, and small wins and
losses in the second set of three blocks of trials. These
two versions of the experiment were counterbalanced
across participants.

Throughout the EEG experiment, participants were
seated in front of the computer screen that was
presenting stimuli, with their hands resting flat on the
table. All participants were clearly instructed to stay as
still as possible and to only keep in mind the cumulative
amount they won in each block. At the start of each block,
participants were told that they would start with 100 cents
(for all blocks and conditions) and that the money will be
added up at the end of the experiment. The experimenter
recorded the amount participants had counted at the end
of each block. This was done to ensure that participants
were paying attention to wins and losses during each
trial. Figure 1 illustrates the experimental task design,
with example screenshots of stimuli.

Figure 1. EEG experimental task design
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2.4. EEG data acquisition and analysis

EEG activity was recorded at a sampling rate of 1000
Hz (Pycorder 1.9) using a Brain Products actiCHamp 32
channel system with active electrodes (Brain Products,
Munich, Germany). Electrodes were positioned on the
participant’s heads according to the international 10-20
system, held in place by an elasticated electrode cap,
with the reference and ground electrodes between Fz and
Cz, and between FC1 and FC2, respectively. Horizontal
eye movements were recorded by bilaterally electro-
oculogram (EOG) electrodes placed at the outer canthi
of both eyes. All electrode impedances were kept below
10 kQ.

Preprocessing of EEG data was done offline using the
BrainVision Analyzer software package (Brain Products,
Munich, Germany). All data was first down-sampled from
1000Hz to 500Hz, and then re-referenced to the linked
mastoids, and a high-pass filter of 0.1Hz, with a 50Hz
notch filter applied. Ocular correction was done using an
independent component analysis method (Jung et al.,
2000). The 2000ms action epoch was segmented into
1000ms epochs and averaged for each condition (small
win, small loss, big win, big loss), and these 1000ms
epochs were then used as the main action epochs for
further analysis. Movement artifacts were identified
with criteria that rejected signal gradients greater than
50pV, or epochs where signal exceeded -300pV or 300uV,
which resulted in ~5% of the data being removed. For
the baseline epoch, the 1000ms preceding the onset of
the action was taken and averaged across conditions.
Baseline epochs were submitted to the same artifact
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rejection procedure. A Fast Fourier Transform (FFT) was
performed on each of the 1000ms epochs and an average
was then taken for each condition, and power values in
the alpha frequency band (8-13Hz) were extracted.

Following previous studies, we determined mu
suppression by calculating event-related desynchronization
/ synchronization (ERD/ERS) for central electrodes
overlaying sensorimotor cortex (C3, Cz and C4) using
the standard formula: [(alpha power during action epoch
- alpha power during baseline) / alpha power during
baseline) x 100] (Pfurtscheller & Neuper, 1994).

2.5. Statistical analysis

To investigate relationships between the behavioral
measures, we performed a Pearson’s correlation analysis
with all scales and subscales of behavioral data collected.

For the EEG data, to test for effects of reward magnitude
and valence on the mu rhythm, a repeated-measures
ANOVA was performed using the mu rhythm suppression
values for reward magnitude conditions (large, small),
reward valence conditions (win, loss) and electrode
positions (C3, Cz and C4) as within-subject factors. Post-
hoc comparisons were conducted for significant main
effects. In order to check for the regional specificity of
significant effects, relevant post-hoc statistical tests were
also performed on the frontal, parietal, and occipital
electrodes that spanned the midline (F3, Fz, F4; P3, Pz,
P4; 01, Oz, 02). Several studies have shown that age and
sex are related to the degree of mu rhythm suppression
(Cheng et al., 2008; Marshall, Bar-Haim, & Fox, 2002),
therefore a further ANCOVA was performed to verify
reward-related effects after covarying out the influence
of age and sex.

In order to investigate relationships between the mu
rhythm differences in response to reward valence /
magnitude and behavioral measures, we calculated mu
reward valence and reward magnitude effect scores.
This was done by subtracting the mu rhythm for large
wins / losses from small wins / losses (reward magnitude
mu effect), and all wins subtracted from all losses
(reward valence mu effect). Reward valence and reward
magnitude mu effects were calculated for each individual
to reflect the relative differences and individual variability
in mu power between reward valence and magnitude
conditions. Pearson correlation analyses were performed
with behavioral scores and reward magnitude and valence
mu effect scores. Furthermore, to control for the potential
influence of age and sex, a partial correlation analysis was
also done with significant correlations to further confirm
significant relationships.

3. Results

Table 1 shows means and standard deviations for
demographic data and scores on measures of social
cognition.

3.1. EEG mu rhythm suppression

The results of the repeated-measures ANOVA revealed

Tablo 1. Demographics showing means and standard
deviations (SD) for participants.

Age 22.13 2.80
Sex 10M/13F

Education (yrs) 14.95 0.78
BIS 20.13 4.34
BAS reward 17.83 2.76
BAS fun 13.30 2.51
BAS drive 11.70 3.23
RMET 23.22 3.33
EQ total 25.78 13.04
EQ cog empathy 12.65 7.20
EQ emotional react 12.83 4.51
EQ social skills 6.30 2.88

Notes: M = male, F = female,; BIS = Behavioral Inhibition
System scale; BAS = Behavioral Activation System scale; RMET
= Reading The Mind in the Eyes Test; EQ = Empathy quotient (3
factors; cognitive empathy, emotional reactivity, social skills).

a main effect of reward valence (i.e. wins and losses),
(F(1, 22)=7.260, p=0.013, np2=0.248). However, no
other main effects or interactions were found in any
other factors (all p>0.05). Post-hoc comparisons showed
significantly greater mu rhythm suppression for losses,
compared to wins when pooling mu suppression values
over central electrodes and reward magnitude conditions
(t=2.694, p=0.013). Importantly, post-hoc comparisons
for wins and losses over other regions showed that there
were no significant differences over frontal, parietal or
occipital areas (all p>0.05). Figure 2 shows mu rhythm
suppression for wins and losses pooled over central
electrodes.

Figure 2. Bar chart showing percentage change in mu rhythm
power for wins and losses during the action observation task,
relative to baseline. Error bars represent one standard error of the
mean (¥*p<0.05)

After controlling for age and sex as covariates with an
ANCOVA with mu suppression values, the main effect
of reward valence remained (F(1, 20)=7.425, p=0.013,
np2=0.271). As expected, we additionally saw a
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significant interaction between reward valence and age
(F(1, 20)=6.285, p=0.021, p=, np2=0.239). No other
main effects or interactions were significant (all p>0.05).

3.2. Relationship between mu suppression and
behavioral data

Due to the significant main effect of reward valence,
but a lack of effects for other conditions, mu rhythm
values were pooled across reward magnitude conditions
and electrodes, and only the reward valence mu effect
was used for the correlation analysis with demographic
variables and social cognition measures.

In line with the results from our ANCOVA analysis, we
see a significant negative correlation between age and the
reward valence mu effect (r=-0.443, p=0.034) whereby
the effect of reward valence on the mu rhythm was less
for older participants.

Most interestingly, we see a strong positive correlation
between the reward valence mu effect and empathy as
measured by the total EQ score (r=0.731, p<0.001). A
scatterplot for this relationship is shown in figure 3. After
controlling for age, the correlations between the reward
valence mu effect and EQ scores remained significant,
and even became stronger (r=0.806, p<0.001). In
addition, significant correlations were found between
the mu reward valance effect and the cognitive empathy
(r=0.433, p=0.039) and emotional reactivity (r=0.693,
p<0.001) factors of the EQ, but not with the social skills
factor of the EQ (r=0.164, p=0.454). The correlations
with cognitive empathy (r=0.641, p=0.001) and
emotional reactivity (r=0.712, p<0.001) also remained
significant after controlling for age. There were no other
significant correlations between the reward valence mu
effect and other behavioral measures. Importantly, there
were also no other significant correlations between the
mean mu rhythm values (pooled over all electrodes,
reward magnitude and reward valence conditions) and
any behavioral measures (all p>0.05).

Figure 3. Scatterplot showing the relationship between the reward-
valence mu rhythm effect (i.e. difference between wins and losses)
and total scores on the Empathy Quotient.
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4. Discussion

In this study, we sought to investigate the effects of
reward valence and magnitude on the degree of EEG mu
rhythm suppression during an action observation task
in which the observed actions led to rewarding or loss
outcomes of different financial values. As a secondary
aim, we asked the question of whether the effect of
rewards on the mu rhythm were related to demographic
and social cognition variables, including age, motivated
social approach/avoidance behavior, theory of mind and
empathy. We showed that the mu rhythm was modulated
by reward valence, but in the opposite direction to
which we hypothesized, whereby greater mu rhythm
suppression was evoked by action outcomes associated
with losses, when compared to action outcomes
associated with rewards. We demonstrated that this
effect could not be accounted for by differences in age
or sex. However, contrary to our hypothesis, we did not
see any effect of reward magnitude on the degree of mu
suppression. Interestingly, the effect of reward valence
on the mu suppression correlated with levels of empathy,
in which people with more empathy exhibited a greater
reward valence mu suppression effect. Furthermore, the
relationship between the effect of reward valence on the
mu suppression and empathy was specific to cognitive
empathy and emotional reactivity, but not social skills nor
affective theory of mind. To our knowledge, this is the first
study demonstrating a specific effect of reward valence
on the mu rhythm, and not magnitude, and the first to
show that this reward-related modulation was associated
with levels of cognitive empathy and emotional reactivity.

Our main findings provide further evidence to support
the role of reward processing in the mirror motor system,
particularly during the observation of others’ actions,
which has previously been suggested by other mu
rhythm studies (Brown et al., 2013; Brown, Gonzalez-
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Liencres, Tas, & Briine, 2016) . The greater mu rhythm @9
suppression in response to losses was in contrast to what @2
we had hypothesized, as we had predicted that greaterz
suppression would be seen for wins overall. Other studies ?

from our group have shown some divergence in the
direction of the mu rhythm change in response to monetary
wins and losses using a similar paradigm (Brown et al.,
2016), where we have found greater mu suppression for
relative losses, compared to winning and neutral actions.
This suggests that the link between rewards and the
mirror system may not be as straightforward as we had
expected. There has been some work investigating the
influence of affective valence on motor cortex excitability,
though it did not directly address reward processing. One
such study by Hajcak et al. (Hajcak et al., 2007) used
transcranial magnetic stimulation (TMS) to demonstrate
that the magnitude of motor evoked potentials (MEPs)
were greater when presenting participants with pleasant
or unpleasant images, when compared to neutral
images. Other more recent studies have also shown this
bidirectional relationship with both positive and negative
emotions increasing activity in the motor system (Hill et
al., 2013). In contrast, there is also evidence showing
that negatively valenced stimuli evoked greater motor-
related corticospinal excitability when compared to
positively valenced stimuli (Enticott et al., 2012; Anaelli
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A. Nogueira-Campos et al.,, 2016; Anaelli Aparecida
Nogueira-Campos et al., 2014). The mixed results from
these previous findings, and the possible bidirectional
relationship between positive and negative emotions and
possible modulations on the mu rhythm may depend
upon individual differences in emotional processing and
empathetic responses, especially as our findings show a
relationship between empathetic capacity and the degree
of reward-related mu suppression. Taken together, it is
evident that both reward valence and affective valence
have a role in the processing of one’s own and of others’
actions, which could shape motivational drives and thus
influence our behaviors in social contexts.

One interpretation of our results is that the reward
valence modulation of the mu suppression may be driven
by salience, which could be a product of the subjective
experiences of monetary losses or gains. The suggestion
that salience drives our main findings may be supported by
the correlation we see between emotional reactivity and
the reward valence mu effect. In the reward processing
literature, it is currently accepted that there are two
motivational systems that drive reinforcement-learning
processes, namely ‘liking’ and ‘wanting’ (Berridge, 2007).
As no learning was involved in our paradigm, our results
may speak more to the ‘liking’ dimension of reward
processing, which represents the hedonic impact of the
receipt of rewards, whereas the dopamine-mediated
‘wanting’ dimension induces incentive salience, which
drives goal-directed behaviors to seek rewards. However,
one very elegant study using a Pavlovian-to-Instrumental
paradigm with real-time fMRI found enhanced responses
in motivational areas including ventral striatum and
amygdala upon presentation of reward-related cues
during motor imagery (Mendelsohn, Pine, & Schiller,
2014). The authors highlight work showing the
importance of ventral striatum and amygdala in signaling
the incentive value of stimuli (Berridge, Robinson, &
Aldridge, 2009; Everitt, Cardinal, Parkinson, & Robbins,
2003), and thus conclude that their results demonstrate a
concurrent activation of the ‘value’ and ‘action’ networks.
Additionally, Klein-Flugge et al. (Klein-Fliigge, Kennerley,
Friston, & Bestmann, 2016) demonstrated activation in a
network that encompassed the dorsal anterior cingulate
cortex (dACC) and supplementary motor area during both
a reward value comparison task and an effort-discounting
task. As we know that mu suppression is evoked by motor
imagery (Pfurtscheller, Brunner, Schlégl, & Lopes da Silva,
2006), taking these findings into consideration, it would be
reasonable to suggest that the reward-related mu rhythm
effects we see in our study may also be representative
not only of the experience of reward receipt, but also of
the differences in reward valuation, especially as high and
low rewards are presented relative to each other. There is
also other evidence from patients with Parkinson’s disease
where authors have suggested a link between the reward
circuit of the basal ganglia and the human mirror system
(Alegre et al., 2010; Alegre et al.,, 2011). It is difficult
to disentangle salience from the hedonic experience of
rewards, although future studies could seek to integrate
conditions of positively and negatively valenced salience
and gains and losses of rewards in combination to compare

the magnitude of these effects on mu suppression.
Measuring emotional reactivity in future studies could
also provide more insight into the possibility that salience
could be contributing to the reward-related modulation of
the mu rhythm. Future studies using combined EEG and
fMRI with reinforcement-learning paradigms could also
help to determine whether the reward-related modulation
we see in the mu suppression also extends to the learning
and ‘wanting’ aspects of reward processing.

The relationship we see between empathy and the mu
suppression effect is supported by other studies, which
have consistently demonstrated a generalized relationship
between activity in the mirror system and trait levels of
empathy (Cheng et al., 2008; Pfeifer, Iacoboni, Mazziotta,
& Dapretto, 2008; Schulte-Rither, Markowitsch, Fink, &
Piefke, 2007; Yang, Decety, Lee, Chen, & Cheng, 2009).
However, none of those studies have characterized this
relationship specifically in terms of reward-related mu
rhythm modulation. There is some evidence to suggest
a relationship between empathetic capacity and a
vicarious reward prediction error signal in the ACC when
observing others’ receiving a reward (Lockwood, Apps,
Roiser, & Viding, 2015). The fMRI study from Lockwood
et al. (2015) found that activation in the anterior
cingulate cortex (ACC) in participants with less empathy
corresponded to receipt of rewards for the self and others,
whereas ACC activation in those with high trait empathy
was related only to others’ rewards. Interestingly, one
study investigating the kinematic response during the
simulation of feeding others in various emotional contexts
found different kinematic profiles depending on the
emotions expressed by the actors being fed (Ferri et al.,
2010). These salience-driven effects on the motor system
were modulated by the participants’ empathetic attitudes,
supporting our findings with regards to the relationship
between individual differences in empathy and action
processing in a social setting. It is important to note
here, that one possible reason for not seeing a correlation
with the other behavioral measures was because of their
low variance. It seems that the empathy score was the
only measure in which there was substantial variance
between participants. Our results add to the literature by
suggesting that the influence of trait empathy on social
action processing also extends to reward valuation in the
mirror system.

There were some unexpected findings in our study,
some of which have already been discussed. A main
finding that was contrary to our hypothesis was the
lack of reward magnitude effects on the degree of mu
suppression. One explanation for this may be due to our
design and the distribution of our experimental conditions
in trials and blocks. The conditions of reward magnitude
were presented across different blocks of trials, whereas
different reward valences were presented within each
block. In other words, the relative comparisons of reward
magnitude were more separated in time than comparisons
of reward valence. Therefore, the relative difference
between high and low reward magnitudes may have
been less salient than the relative difference between
wins and losses, resulting in the effect of reward valence
overshadowing the relative response to differences in
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magnitude. This issue of the relativity between conditions
may have also accounted for the unexpected finding of
a small mu suppression for wins, relative to losses. Due
to the fact that we did not have a neutral condition, the
trials that led to a win may have evoked a mu rhythm
response that was relatively neutral when compared to a
loss, which appeared to be more salient. Having a mixed
design rather than the block design used here, may have
made the relative effects of the reward conditions more
balanced.

There were a number of limitations to our study, one
of which was our lack of a neutral condition in which
participants experienced neither reward nor loss. As
already mentioned, this makes it hard for us to draw
strong conclusions about the relative effects of high and
low rewards and losses on mu suppression. Furthermore,
there was no visual difference between small and large
wins and losses, which may have dampened potential
reward magnitude effects. Future studies may wish to
make more distinct visual differences across conditions,
and may also consider using a mixed block design to
enhance possible reward magnitude effects. Another
limitation of this study was due to the inherent lack
of spatial resolution in EEG, which makes it difficult to
make inferences about the source of the reward-related
modulation of the mu suppression. Using a combination
of fMRI and EEG to utilize both high spatial and temporal
resolution in future studies would provide further insight
into the source of this effect, alternatively, independent
component analysis and dipole fitting could be used
with EEG alone to localize the source of the signal. As
already mentioned, the reward-related modulation may
have been driven by salience, and so a final limitation
of the study was that no behavioral measures related to
individual differences in trait salience processing were
collected.

This study is the first to demonstrate that the reward-
related modulation of the human mirror system, as
indexed by the mu rhythm suppression, is specific to
reward valence but not reward magnitude. Furthermore,
we reveal a novel relationship between the effect of
reward on the human mirror system and trait empathy.
We conclude that the mirror system may be sensitive to
reward value encoding, which could be related to salience
processing. In the larger context of social decision-
making, the subjective value and salience we associate
with social stimuli is likely to play a central role in what we
attend to, and are drawn towards. Thus, value may shape
the degree to which we engage in social interactions, as
well as influencing from who, what and where we learn
our social skills, and could guide the choices we make in
our social lives.
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COCUKLUK GAGI TRAVMALARI iLE YETISKIN AYRILMA
ANKSIYETESI ARASINDAKI ILISKI

THE RELATIONSHIP BETWEEN CHILDHOOD TRAUMAS AND SEPARATION
ANXIETY IN ADULTS

Buse Gakmak', Gokben Hizli Sayar", Hiiseyin Uniibol', Hiiseyin Bulut?, Eylem Ozten?

Ozet

Cocukluk caginda deneyimlenen olumsuz yasam olaylarinin yetiskin yasamdaki depresif bozukluk ve anksiyete bozukluklar ile
iligkisi bilinmektedir. Yetiskin ayrilma anksiyetesi DSM-5 ile anksiyete bozukluklari sinifina alinmisg, gérece olarak yeni bir tani olarak
karsimiza ¢ikmaktadir. Gocukluk ¢agi travmalarinin birgok anksiyete bozuklugu ile iligkisi saptandigi icin yeni tani olarak yetigkin
ayrilma anksiyetesi ile de ¢ocukluk cadi travmatik yasantilan arasindaki olasi iligkiyi arastirmak ¢alismamizda amaglanmistir.
Arastirmada 119 kadin, 113 erkek katihmei yer almistir. Sadece 20 yas ve iizerinde olan, psikiyatrik hastalik ge¢cmisi olmayan,
mental kisithhg olmayan kisiler galismaya dahil edilmistir. Katilimcilara Sosyodemografik Veri Formu, Ayrilma Anksiyetesi Belirti
Envanteri (AABE), Yetiskin Ayrilma Anksiyetesi Olgedi (YAAQ), Gocukluk Gagi Travma Olgegi verilmistir(CT0). Veriler Bagimsiz
Orneklem t Testi, Gok Yonlii Varyans Analizi ve Tukey Testi, Pearson Korelasyon Analizi ve Ki-Kare testleri kullanilarak analiz
edilmistir. YAAO Toplam puani ile Duygusal Istismar, Duygusal lhmal, Cinsel Istismar, CTO Toplam puani arasinda pozitif yonde
anlamh korelasyon tespit edilmistir. Gocukluk caginda yasanan orseleyici yasantilarin varligi, yetiskin ayrilma anksiyetesi ile
iliskisi saptanmistir. Ancak konuyla ilgili arastirmalarin artmasi, daha genis drneklemle yapilacak takip calismalarina ihtiyag
bulunmaktadir.

Anahtar Kelimeler: yetiskin ayriima anksiyetesi; cocukluk ¢ag travmalari; ihmal; istismar

Abstract

It is known that the negative life events experienced in childhood are related to depressive disorder and anxiely disorders in adult
life. Adult separation anxiety is a relatively new diagnosis classified under the title of anxiety disorders in DSM-5. The aim of this
study is to investigate the possible relationship between adult separation anxiety and traumatic experiences in childhood since
childhood trauma has been associated with many anxiety disorders. The study included 119 female and 113 male participants.
Only individuals aged 20 years and older and who do not have a psychiatric illness history and mental limitations were included in
the study. Sociodemographic Data Form, Separation Anxiety Symptom Inventory (SASI), Adult Separation Anxiely Questionnaire
(ASAQ), and Childhood Trauma Scale (CTS) were given to the participants. The data were analyzed by using Independent Sample t
Test, Multi-directional Variance Analysis and Tukey Test, Pearson Correlation Analysis and Chi-Square tests. A significant positive
correlation was found between total score of ASAQ and Emotional Abuse, Emotional Neglect, Sexual Abuse, CTS total score. The
presence of traumatic experiences in childhood was found to be associated with adult separation anxiety. However, more studies
on this subject and follow-up studies with larger samples are needed.

Keywords: adult separation anxiety; childhood trauma, neglect; abuse
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1. Giris

Dinya Saglhk Orguti (WHO), 2002 yilinda yapti§i
tanimda gocuk istismarini, “Cocugun sadlk, biyime ve
gelismesini olumsuz yonde etkileyecek olan her tirll
fiziksel, duygusal, cinsel ihmal veya ihmale neden olacak
ticari reklam amagl ya da didger bitin etkileme sekilleri
de dahil olmak Uizere her tirli tutum ve davranislara
maruz kalmasi.” seklinde belirlemistir. Cocuk istismari;
fiziksel istismar, duygusal istismar, cinsel istismar olarak
U¢ gruba ayrilmaktadir. Cocuk ihmali ise, fiziksel ihmal ve
duygusal ihmal olarak iki alt tlire ayrilmaktadir (Acehan
ve ark., 2013). Ihmal ve istismar kavramlar arasindaki
fark, istismar kavraminin aktif, ihmal kavraminin pasif
olmasidir. Istismarda, cocuga vyapilmamasi gereken,
cocugun gelisimine engel olan dévme, itme, Grseleme,
cinsel her turlt kétlye kullanim ya da asadilama, disarida
galistirma gibi davranislar yapilirken, ihmalde, sevagi
ihtiyacini karsilama, giyinme, barinma, editim ihtiyaclarini
karsilama gibi cocuga yapilmasi gereken ama yapilmayan
davraniglar s6z konusudur.

Ihmal ve istismar siklikla gézden kactidi igin yayginhgini
belirleme galismalari yapmak da glctir. Tirk toplumunda
yayginliginin kiz gocuklarsa %20, erkek cocuklarda ise
%30 civarinda oldugu tahmin edilmektedir (Simsek ve
Gengoglan, 2014). Duygusal istismar igin kiz ve erkek
cocuklar arasinda goriulme sikligi bakimindan bir fark
bildirilmemistir (Taner ve Gokler, 2004; Sahin, 2008).
Ulusal dizeyde genis Orneklemler kullanilarak yapilan
calismalar olmamakla birlikte U(lkemizde g¢ocuklarda
fiziksel istismarin %30-35, cinsel istismarin ise %13-15
civari oldugun tahmin edilmektedir (Ayaz, 2012).

Cocukluk cadinda deneyimlenen olumsuz yasam
olaylarinin yetiskin yasamdaki depresif bozukluk ve
anksiyete bozukluklari ile iligkisi bilinmektedir. Bir
calismada panik bozukluk hastalarinda cocukluk cadi
travmasi Oyklsi varliginin saglikli kontrollerden 8.7
kat, yaygin anksiyete bozuklugunda, sosyal fobi ve
agorafobide ise 3.7 kat daha fazla bulundugu bildirilmistir
(Brown ve Harris, 1993). Friedman ve ark. (2002), erken
dénem travmatik yasantilari panik bozukluk ile, Mathews
ve ark (2008) ile obsesif kompulsif bozukluk gelisimi ile
iliskili bulmuglardir.

Ayrilma anksiyetesi bozuklugu kisinin badlandigi
insanlardan ayrilmasiyla ilgili, gelisimsel olarak uygun
olmayan ve asiri diizeyde bir kaygl ya da korku duymasi
ile karakterize bir psikopatolojidir. Cocukluk caginda
yasanan kaygilar yetiskinlikte sekil degistirmekle birlikte
devam etmektedir. Yakinlarinin basina kétd bir sey
gelmesinden korkarlar, ayrilmaya karsi ¢ok duyarhdirlar
ve yakin oldugu kisileri aramak gibi davraniglarla sirekli
kendilerini yatistirmaya ihtiyag duyarlar. Cocuklukta daha
ziyade gastrointestinal sistem belirtileri, uyku sorunlari
ya da mide bulantisi, karin agrisi gibi somatik belirtilerle
kendisini g0sterirken, yetiskin ayrilma anksiyetesinde
(YAA) bu somatik belirtiler daha ¢ok bilissel ve duygusal
anlamda olusmakta ve g¢odu kez panik bozukluk,
panik atadi, agorafobi, yaygin anksiyete bozuklugu ile
karisabilmektedir.

Ayrilma anksiyetesinin nedeni kesin olarak bilinmemekle
birlikte Bowlby (1973), asiri korumaci anne tutumunun,
ileriki  yillarda cocugun basa c¢lkma becerilerini
engelleyerek kayginin gelismesine neden olabilecegini
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sOylemektedir. Glvensiz ve ikircikli badlanmanin
ayrilma anksiyetesiyle ilgisinin oldugu bircok calisma ile
goOsterilmistir. (Dallaire ve Weinraub, 2005; Brumariu ve
Kerns, 2010). Ozellikle anksiy6z baglanma bigiminin, YAA
ek tanisi alan panik bozuklugu hastalarinda, YAA ek tanisi
almayanlara gore daha fazla oldugu tespit edilmistir.
Silove ve ark. (2007) ise travma sonrasi stres bozuklugu
ile YAA arasinda anlamli bir iliski bulmuslardir. Poulton
ve ark. (2001), YAA ile disik sosyoekonomik durum ve
3-18 yas Oncesi ebeveyn kaybi arasinda anlamh bir iligki
bildirmislerdir. Shear ve ark. (2006) ise epidemiyolojik
calismasinda 9.282 kisi ile yaptigi calismada yasam boyu
YAA prevalansini %6.6 olarak bulmuslar ve kadinlarda
daha vyaygin oldugunu bildirmislerdir. Ayrica YAA'yi
issizlik, egditim duzeyinin diaslik olmasi ve bosanma ile
de iliskili bulmuslar ve kisinin glinliik yasam islevselligini
bozdudunu bildirmislerdir. Ozten ve arkadaslari eriskin
dikkat eksikligi hiperaktivite bozuklugu olan hastalarda
ayrilma anksiyetesi belirtilerinin varligini %53.3 olarak
bulurken saglikli kontrol grubunda bu oran %11.5 olarak
saptanmistir (Ozten et al, 2016).

Cesitli arastirmalar, ilk ayrilik kaygisinin yetiskinlikte
de ayrilik semptomlarinin sirmesi ile dogrudan iliskili
oldugunu géstermektedir (Manicavasagar ve ark., 1997).
Bu aciklamalar c¢ergevesinde, c¢ocukluk ve ergenlik
yillarindaki gegmis ayrihik kaygisi yasantilarinin bireyin
yetiskinlikteki kaygi dizeyinde ©nemli bir belirleyici
faktor olabilecedini arastirma bulgularinin destekledigi
belirtilebilir.

Bu calismanin birincil amaci, genel popllasyonda
cocukluk cadi travmalar ile yetiskinlik dénemi ayriima
anksiyetesi arasindaki iliskiyi ortaya koymaktir. Bu amagla,
cocukluk gagi ihmal ve istismar yasantilariyla, yetiskinlik
ayrilma anksiyetesinin iliskisi incelenmistir.

2. Yontem ve Araglar

Bu arastirma, n=119 kadin ve n=103 erkek
toplamda N=222 katiimcr (yas ort:32,60; ss:12,48)
ile yuratilmastir. Arastirmada klinik disi érneklem
kullanilmistir. Katiimcilara sosyal medya platformlarindaki
arastirmayi kisaca tanimlayip gonulltler arandigini bildiren
ilanlarla ulasilmistir. 20 yas ve (lizerinde olan, psikiyatrik
hastallk gecmisi olmayan, mental kisithhdi olmayanlar
dahil edilmistir. Arastirma anketi internet online formlar
lizerinden gercgeklestiginden seckisiz ve rastgele, cok
farkh gruplar ve kiltirlerden kisiler katiimistir. Arastirma
desenini  Uskiidar Universitesi Girisimsel Olmayan
Arastirmalar Etik Kurulu onaylamistir.  Katilimcilarin
kisa bir bilgilendirme ile yonlendirildikleri online anket
platformunda oncelikle bilgilendirilmis onam formunu
okumalari ve kabul etmeleri durumunda onay kutucugunu
isaretlemeleri istenmistir. Hemen ardindan yas, gegmis
psikiyatrik hastalik sorgulanarak dislama kriterleri kontrol
edilmistir. Mukerrer katiim olmamasi online anket
platformunun yaptigi IP denetlemesi ile saglanmistir.
Arastirmada 236 kisi cevap vermis, 14 Kisinin cevaplari
gecersiz sayllmistir.

3. Veri Toplama Araglari
3.1. Sosyodemografik Veri Formu

Arastirmanin dediskenlerini 6lgebilmek adina arastirmaci
tarafindan hazirlanan sorulardan olusmaktadir.
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Katilimcilara yas, cinsiyet, medeni durum, egitim durumu,
sosyoekonomik durum, memleket ve blyldugu vyer,
anne-baba ile ilgili faktorler, psikiyatrik bozukluklarinin
olup olmadigi, daha 6nce akranlar tarafindan, herhangi
bir grup ya da biri tarafindan siddete maruz kalip
kalmadiklari, dogal afet, gég, kaza gibi bir durum yasayip
yasamadiklar sorulmustur.

3.2. Ayrilma Anksiyetesi Belirti Envanteri / AABE
(Seperation Anxiety Symptom Inventory)

Silove ve ark. (1996) tarafindan, cocukluk cadinda
yasanan ayrilma kaygisi belirtilerinin gegmise yodnelik
olarak sorgulanmasi amaciyla gelistirilmistir. 15
maddeden olusmaktadir. 4'IU likert tipi 6lgim saglayan
kendi bildirime dayal bir 6lcektir. Maddelerin her biri,
yetiskinlerde, gegmise yonelik olarak 0 “hig hissetmedim”,
3 “cok sik hissettim” arasinda dagilim gosterecek bigimde
gocuklukta yasanmis olabilecek ayrilma anksiyetesi
semptomlarini sorgulamaktadir.

Tlurkceye uyarlamasini, glvenirlik ve gegerlilik
galismalarini Diri6z ve arkadaslari yapmistir. Bulgulara
gére i¢ tutarhlik; 410 katlimcdan toplanan verilere
gore Cronbach Alfa dederi 0,89 olarak tespit edilmistir.
ROC analizi; Ayrilma Anksiyetesi Belirti Envanteri igin
duyarhligin %83, 6zgullugin %76 oldugu, “12 puan”
(ham puan cinsinden) kesme noktasi olarak belirlenmistir.
(Diriéz, M. ve ark., 2012).

3.3. Yetiskin Ayrilma Anksiyetesi Olcegi YAA /
(Adult Seperation Anxiety Questionnaire, ASA)

Manicavasagar ve ark. (2003) tarafindan gelistirilmis
olan yetiskinlik ddnemindeki ayrilma anksiyetesi
belirtilerini arastiran ve self-report 6lgektir. 27 maddeden
olusmaktadir. Uygulamasi ortalama 10 dakika sirmektedir.
4'la likert tipi 6lgim yapmakta, her bir madde 0 “hig
hissetmedim” ile 3 “gok sik hissettim” arasinda dagilim
gOstermektedir. Tlrkgeye uyarlamasini, glvenirlik ve
gegcerlilik galismalarini Diri6z ve arkadaglar yapmistir.

ROC analizinde, kesme noktasi puani 24.5 alindidinda
duyarliidin %85 6zgullugin %75, kesme noktasi puani
26.5 alindiginda duyarhhdin %81 6zgulligin %79 olmasi
g6z Onidnde tutularak “25 puan” olasi kesme noktasi
olarak belirlenmistir. Ulasilan sonuca goére bu 6lgekten
25 puan ve Uzeri alanlarin Ayrilma Anksiyetesi Bozuklugu
kriterlerini karsilama olasiligi fazladir.

3.4. Cocukluk Cagi Travmalari Olgegi 2.0 (Childhood
Trauma Questionnaire (CTQ)

Bu 6lcek cocukluk ve ergenlikteki istismar ve ihmal
yasantilarini gegmis yillara dénik olarak dederlendirmeyi
amacglar. David P. Bernstein tarafindan gelistiriimistir.
Olgek ilk olarak 70 madde olarak gelistirilmis olan bu
Olgek, 1995 yilinda 54 maddeye indirilmis ve sonra yeniden
dizenlenerek 28 maddelik kisa forma doénUstlridlmustir.
Arastirmada kullanilan da 6lgedin 28 maddeden olusan
formudur. 5'li likert tipi bir dlgektir. Yanitlama segenekleri
"1 higbir zaman” ile *5 gok sik” seklindedir. Bes alt boyut;
fiziksel istismar, cinsel istismar, duygusal istismar, fiziksel
ihmal ve duygusal ihmaldir. 3 tane minimalizasyon-

inkar sorusu (10, 16, 22. sorular) bulunmaktadir. Bes
alt puanin toplami CTQ toplam puanini verir. Alt puanlar
5-25, toplam puan 25- 125 arasindadir. Minimizasyon
puanini hesaplamak icin bu ¢ maddenin her birinden
alinan sadece 5 puan (en yuksek) cevaplari hesaba katilir
ve bunlari hepsi 1 puan olarak sayilir. Bunlarin toplanmasi
ile 0-3 puan arasinda bir minimizasyon puani elde edilir.

Sarve ark. (2011) tarafindan yapilan galismanin bulgulari
cinsel ve fiziksel istismar igin 5 puanin asiimasinin,
yani sorulardan her hangi birine en alt diizeyde de olsa
evet yaniti verilmesinin pozitif bildirim olarak sayilmasi
gerektigini disundlirmektedir. Fiziksel ihmal ve duygusal
istismar igin bu sinirin 7 puan, duygusal ihmal igin ise
12 puan duzeyine cekilebilecedi anlasiimaktadir. Toplam
puan igin bu sinirin 35 dolayinda olabilecegi gortlmustar.

3.5. Veri Analiz Yontemleri

Calismada elde edilen verilerin dederlendirilmesinde,
istatistiksel analizlerigin SPSS 21.0 programi kullaniimistir.
Toplanan veriler Bagimsiz Orneklem t Testi, Cok Y&nli
Varyans Analizi ve Tukey Testi, Pearson Korelasyon Analizi,
ve Ki-Kare testleri kullanilarak analiz edilmistir.

4. Bulgular

Bu arastirma, n=119 kadin (yas ort:30,74; ss:11,61) ve
n=103 erkek (yas ort: 34,76; ss:13,15) toplamda N=222
katilmci (yas ort:32,60; ss:12,48) ile yurttdlmastir. Tablo
1’de kadin ve erkek katiimcilarin gocukluk gadi travmatik
deneyimlerine gore frekans dagilimlari ve yuzdelikleri ile
bu dadilimin anlamhhgina iliskin ki-kare analizi bulgulari
verilmistir.

En sik bildirilen gocukluk gadi travmatik deneyimi
kadinlarin %36,1'i ve erkeklerin %37,9'unda izlenen
cocukken akran tarafindan siddete ugrama olmustur.
Erkeklerin gocukken gdg¢ yasama oranlarinin kadinlara
gbére anlamh sekilde ylksek; kadinlarin ise gocukken
herhangi biri tarafindan yildirma, iskence eziyet ya da
siddete maruz kalma oranlarinin erkeklere gére anlamli
sekilde yliksek oldugu gozlenmistir (x2=8,747; p<0,05).

Demografik dediskenlere ve klinik o6zelliklere gore
6lgeklerden alinan puanlarin karsilastiriimasi yapildiginda
medeni duruma, gelir durumuna, memlekete, bayudugu
yere, annenin sag olup olmamasina ve anne-baba calisma
durumuna goére Olgeklerden alinan puanlar arasinda
anlamli fark bulunmamistir. Cinsiyete gore 6&lgeklerden
alinan puanlara iliskin ortalamalar, standart sapmalar
ve bagimsiz 6rneklem t testi bulgulari Tablo 2’te yer
almaktadir.

Kadinlarin
erkeklerin

Ayrilma Anksiyetesi
ortalamalarindan

puan ortalamalari
anlamli  sekilde yuksek
bulunmustur. Erkeklerin Okul Fobisi, Fiziksel Ihmal,
Duygusal ihmal puan ortalamalari kadinlarin
ortalamalarindan anlamli sekilde ylksek bulunmustur.
Diger 6lcek ve alt boyutlarindan alinan ortalama puanlar
arasindaki farklar anlaml bulunmamistir.

Egitim durumuna gére AABE “Ayriima Anksiyetesi”
alt oOlgedi ortalamalari arasinda istatistiksel olarak
anlamh fark bulunmustur (p=0,000). Farkin kaynaginin
belirlenebilmesi amaciyla yapilan Tukey testinde lisans
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Tablo 1. Kadin ve Erkek Katihmcilarin Cocukluk Cadi
Travmatik Deneyimleri Agisindan Karsilastirilmasi

e Erkek Toplam
% n %

Gocukken akran tarafindan siddete ugrama (Duygusal-Fiziksel)

Evet 43 36,1 39 37,9 82 36,9 0,071 0,449
Hayir 76 63,9 64 62,1 140 63,1

Gocukken herhangi bir dogal afet magduru olma

Evet 22 185 15 146 37 16,7 0612 0,274
Hayir 97 815 88 854 185 833

Gocukken herhangi biri tarafindan yildirma, iskence eziyet ya da siddete maruz kalma

Evet 20 16,8 8 78 28 12,6 4,093 0,033*
Hayir 99 83,2 95 92,2 194 874

Cocukken savas veya terdr olayl yasama

Evet 9 7,6 8 78 17 7,7 0,003 0,575
Hayir 110 924 95 923 205 923

Cocukken go¢ yasama

Evet 9 7,6 22 21,4 31 14,0 8,747  0,003*
Hayir 10 924 81 78,6 191 86,0

Gocukken kolektif siddete maruz kalma

Evet 1 0,8 3 29 4 1,8 1,340 0,259
Hayir 118 99,2 100 97,1 218 98,2

Gocukken dlimciil bir hastalik gecirme ya da aileden birinin gegirdigine sahit olma

Evet 25 21,0 17 16,5 42 18,9 0,730 0,248
Hayir 94 790 86 835 180 81,1

Dogustan ya da sonradan olusan bir saglik sorunu

Evet 34 286 21 20,4 55 248 1,984 0,105
Hayir 85 7.4 82 79,6 167 752

Gocukken kaza gegirme

Evet 26 218 32 311 58 26,1 2,431 0,080
Hayir 93 78,2 7 68,9 164 739

Toplam 119 100,0 103 1000 222 100,
* p<0.05

Tablo 2. Cinsiyete Gore Olgeklerden alinan puanlara
iliskin ortalama, standart sapma ve t testi bulgulan

N Ort. Ss t P

AABE Kadin 119 6,00 4,485 2,757  0,006*
“Ayriima Anksiyetesi” Erkek 103 4,42 3,994

Toplam 222 5,27 4,328
AABE Kadin 119 1,73 1,721 -2,525 0,012*
“Okul Fobisi” Erkek 103 2,37 2,044

Toplam 222 2,03 1,900
CTQ Kadin 119 6,67 1,971 -4,041 0,000
“Fiziksel ihmal” Erkek 103 7,95 2,727

Toplam 222 7,27 2,432
cTQ Kadin 119 9,89 4,058 -2,020 0,045
“Duygusal ihmal” Erkek 103 11,01 4,183

Toplam 222 10,41 4,145

* p<0.05

mezunlarinin Ayrilma Anksiyetesi puanlari ortaokul ve lise
mezunlari puan ortalamalarindan anlaml sekilde yliksek
bulunmustur.

Babalari sag olanlarla 6lG olanlarin AABE “Ayriima
Anksiyetesi” alt Olcedi ortalamalari arasinda istatistiksel
olarak anlamh fark bulunmustur (p=0,004). Babasi
sag olanlarin Ayrilma Anksiyetesi, Okul Fobisi ortalama

ORIGINAL ARTICLE-ARASTIRMA

puanlari, babasi hayatta olmayanlara gére anlaml bigimde
ylksek bulunmustur.

Ebeveynleri akraba evliligiyle evli olanlarin Okul Fobisi
ve Fiziksel Thmal puan ortalamalari, ebeveynleri akraba
evliligi yapmamis olanlara gore istatistiksel olarak anlamli
bigimde ylksek bulunmustur ( sirasiyla p=0.029 ve
p=0.028).

Ebeveynleri bosanmis olanlarin Aile Uyelerinden Uzak
Kalamama alt Olgedi ortalamalari bosanmamis olanlarin
ortalamalarindan anlamli sekilde dusik (p=0.049);
Duygusal Ihmal puanlari anlamli sekilde yiiksek (p=0.025)
bulunmustur.

Ebeveynlerinin herhangi birinden, kres, bosanma vb. gibi
sebeplerle ayri kalmis olanlarin Duygusal Ihmal puanlari,
ebeveynlerinden ayri kalmamis olanlara gore istatistiksel
olarak anlamli bigimde ylksek bulunmustur (p=0.034).
Diger 6lcek ve alt boyutlarindan alinan ortalama puanlar
arasindaki farklar anlamli bulunmamistir.

Tablo 3. Demografik Verilerle Olceklerden Alinan
Puanlarin Korelasyonlari

Kag Kardes Kaginci Gocuk Yas

AABE “Ayrilma Anksiyetesi” -,266™*
AABE “Okul fobisi” -,162*
AABE Toplam -,242**
CTQ Minimizasyon “Travmanin inkar” -,140*

CTQ “Duygusal istismar” ,133*

CTQ “Fiziksel istismar” ,135*

CTQ “Fiziksel ihmal” ,304** ,294**

CTQ “Duygusal ihmal” 144* ,183**

CTQ Toplam 181 ,205**
*p<0,05 **p<0,01

Bu sonuca goére yas arttikca Ayrilma Anksiyetesi, Okul
Fobisi ve AABE Toplam puani azalmaktadir. Kardes sayisi
ile Fiziksel Ihmal (r=0,304; p<0,01), Duygusal ihmal
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(r=0,144, p<0,05), CTQ Toplam puani (r=0,181; p<0,01) o
arasinda pozitif yénde anlaml korelasyon bulunmustur. 2=
Dogum sirasi arttikga CTQ Minimizasyon -Travmanin==D

Inkari azalmakta (r=-0,140; p<0,05), Duygusal istismar
(r=0,133; p<0,05), Fiziksel istismar (r=0,135; p<0,05),
Fiziksel ihmal (r=0,294; p<0,01), Duygusal Ihmal
(r=0,183; p<0,01) artmaktadir.

Tablo 4. Olcekler Arasindaki Pearson Korelasyon
Bulgulari
1 2 3 4 5 6
1. AABE “Ayrilma Anksiyetesi” 1
2. AABE “Aile iiyelerinden uzak kalamama” ,448** 1

3. AABE “Okul fobisi” 275 ,269™ 1

4. AABE Toplam ,887** 733" 559" 1

5. YAA Toplam ,465** ,545™ |167* 548" 1

6. CTQ Minimizasyon “Travmanin inkar” ~ -,117 -015 -075 -102 -046 1
7.CTQ “Duygusal istismar” ,348™ 241* |144* 353" 225" -293**
8. CTQ “Fiziksel istismar” 119 130 ,139* ,164* ,106 -,157*
9. CTQ “Fiziksel ihmal” 035,043 075 ,059 ,029 -294**
10. CTQ “Duygusal ihmal” ,J162*  ,142* 108 ,188** ,153* -498**
11. CTQ “Cinsel istismar” 270 ,220™ ,056 ,271** ,159* -,112
12. CTQ Toplam 257 211 142* 283** 190 -,418**

* p<0,05 **p<0,01
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Tablo 4'de arastirmada kullanilan 6lgeklerden alinan
puanlar arasindaki korelasyonlar bulunmaktadir. Ayrilma
Anksiyetesi ile YAA, Duygusal Istismar, Duygusal ihmal,
Cinsel Istismar ve CTQ toplam puani arasinda pozitif
yénde anlaml korelasyon izlenmistir. Aile Uyelerinden
Uzak Kalamama Duygusal Istismar, Duygusal ihmal,
Cinsel istismar ve CTQ Toplam puani arasinda pozitif
yonde anlamh korelasyon tespit edilmistir. Okul Fobisi
ile YAA, Duygusal istismar, Fiziksel Istismar ve CTQ
Toplam puani arasinda pozitif yéonde anlamli korelasyon
tespit edilmistir. AABE Toplam puani ile YAA Toplam puani,
Duygusal istismar, Fizisiksel Istismar, Duygusal ihmal,
Cinsel istismar ve CTQ Toplam puani arasinda pozitif
y6nde anlamli korelasyon tespit edilmistir. YAA Toplam
puani ile Duygusal Istismar, Duygusal Ihmal, Cinsel
Istismar, CTQ Toplam puani arasinda pozitif yénde anlamli
korelasyon tespit edilmistir.

5. Tartisma

Bu arastirmada cocukluk cadinda yasanan travmalar
ile yetiskinlik ddénemindeki ayrilma  anksiyetesi
belirtileri, gesitli sosyodemografik degiskenler agisindan
incelenmistir. Arastirmada kadinlarin AABE puanlari,
erkeklere oranla daha fazla bulunmus ancak YAA
puanlari agisindan kadin ve erkekler arasinda anlaml
bir fark bulunamamistir. Literatiire bakildidinda, Alkan
(2007), kadin ve erkek katilimcilarin YAA belirtilerini
kadinlarda daha fazla bulmasina ragmen anlamh bir
fark elde etmedigini bildirmistir. Shear ve ark. (2006),
gocuklukta ayrilma anksiyetesinin kiz gocuklarda daha
yayginken erkeklerde YAA, yetiskinlik déneminde daha
sik gorlldaglnt, kisacasi kadin ve erkekler arasinda bir
farkin olmadigini bildirmislerdir. Mertol ve ark (2012) ise,
erkeklerde YAA belirtilerinin daha disik oldugu sonucuna
ulagsmistir.  Yine cinsiyet dediskeni acisindan, erkek
katilimcilarda Fiziksel ve Duygusal ihmal puanlarn kadin
katihmcilardan daha ylksek bulunmustur. Gller (2014),
erkeklerde yalnizca Duygusal Ihmal puanlarinin kadin
katilimcilarin puanlarindan ylksek bulmus, diger buttin alt
kategorilerde kadin katihmcilarin puanlarini daha ylksek
bulmustur. Ayaz (2012), Cinsel istismari kadinlarda,
Fiziksel Istismari erkeklerde daha fazla bulmustur.

EJitim seviyesi arttikca, Fiziksel Istismar puanlari
azalmaktadir. Bu puanin az olmasinin sebebi egitim
seviyesi ylksek olan bireylerin ailelerinin de editimli
olmasi ya da egitimli olmasa bile cocugunun okumasi
veya gelisimi igin egitime tesvik eden, okumasi kosuluyla
kendisine iyi davranan aileler olmasindan olabilir. Ayrica
egitim seviyesi arttikca, Ayrilma Anksiyetesinin arttigi
gorilmuistdr.  Lise mezunlarinin  puanlari, ortaokul
mezunlarinin puanlarindan daha fazla, lisans mezunlarinin
ise lise mezunlarindan daha fazla puan aldiklan
bulunmustur. Bunun nedeni, Glkemizdeki egitim sistemi
ve kolektif toplum olmak ile yani kdlttrle ilgili olabilir.
Egitim seviyesinin ylkselmesi, sorumluluklar ve ayriliklari
da beraberinde getirebilmektedir. Ancak alan yazinda
bunun tam tersi bulgulara sahip arastirma sonuglari
da mevcuttur. Alkan (2007), egitim seviyesi arttikca
ayrilma anksiyetesi belirtilerinin dustiguni belirtmistir.
Bunun nedenlerini de egitimli kisilerin, kaygi ile bas etme
cabalarinin daha fazla gelismis olabilecedi ya da ayriima
anksiyetesinin  yogunlugunun, kisilerin islevselligini

etkilemis olabileceginden okula devam edememis
olabilecekleri seklinde bir agiklama getirmislerdir. Shear
ve ark. (2006) da, ayrilma anksiyetesini, dislk egitimle
iliskili bulmustur. Mertol ve ark (2012) ise egitim durumu
ile ilgili anlamli bir sonuca ulagsmamistir.

YAA Toplam puani ile Duygusal Istismar arasinda
pozitif yonde bir korelasyon oldugu gorilmustlr. Ayrica
YAA puanlar yiiksek olanlarin Duygusal ihmal ve Cinsel
Istismar puanlarinin YAA olmayan gruptan yiiksek oldugu
bulunmustur. Mertol ve ark (2012), Duygusal Istismar
alt 6lgegdini, YAA olan grupta daha yuksek bulmus, ancak
Fiziksel ihmal, Fiziksel Istismar, Duygusal ihmal ve Cinsel
Istismar puanlari arasinda bir farkhlik bulamamistir.

Literatlirde farkli sosyodemografik gruplar igin farkh
cocukluk gadi travmalari, farkl psikopatolojiler icin risk
olarak saptanmistir. Bu arastirmanin sonuglari da, diger
bir gok arastirma gibi gocukluk gadi travmalarinin yetiskin
ayrilik anksiyetesi icin bir risk faktori olabilecedine isaret
etmektedir. Cocukluk cadi travmalari hem bireysel hem
de toplumsal bazda olumsuz etkileri gbézlenmektedir.
Evrensel 6nleme calismalarinda ailelere yonelik egitim
verme, bilgilendirme, aile planlamasi hakkinda toplumun
ve ailelerin bilgilendirilmesi, gocuk bakimi konusunda
bilgilendirme, varsa alkol ve madde kullanimindan
kurtulmayla ilgili destek verilmesi, kadinin gliglendirilmesi,
kisilik haklarinin 6gretilmesi ve aile igi siddetin 6nlenmesi
gibi “aileye yo6nelik hizmetler” oldukca 6énemlidir. Ayrica
kisisel haklarinin 6gretilmesi, bedenlerinin 6zel oldugunu
ve mahrem bélgelerinin oldugunu 6gretmek, hayir demesi
gerektigi ve gerektiginde bagirmasi, yardim istemesi igin
bilinglendirmek ve cesaretlendirmek gibi “gocuga yonelik
hizmetler” de 6nem tasir.

Kiglk yasta ebeveyn olma, evlilikte siddet ve gatisma
olan, maddi sikintilar yasayan, gé¢ sonucu toplumsal
yalitiima yasayan ve ige kapanan aileler, igsizlik ve
ekonomik sorun yasayan aileler, alkol ve madde kullanimi
olan, egitim dizeyi cok duslik veya yozlasmis cok cocuklu
ailelerin gocuklari her zaman daha fazla risk altinda
oldugundan bu cocuklara gereken ilgi ve sefkatin daha
fazla verilebilmesi adina bazi énlemlerin alinmasi gibi
“toplumsal énleme galismalari” artiriimalidir.

Travma oOnlenememis olsa bile en azindan devam
etmesini durdurmak igin en blylk sorumluluk yakinhklari
sebebiyle ebeveyne ve dgretmenlere diismektedir. Iyi bir
go6zlemle bile bir cocugun hayati kurtulabilir ve hatta bu
saglikh bireylerle saglikli bir toplum olusabilir. Travmatik
gecmisi olan yetiskinler, kendi cocuklarina da yasadigdi
sikintilari ve belirtileri yansitabilmekte veya cocuklarina
da uygulayabilmektedirler. Bu da sadliksiz bir toplumu
olusturmaktadir.

Bu arastirmanin bazi sinirlihiklari bulunmaktadir.
Arastirma, Kkesitsel olarak vyapilmis, katilimcilarin
hatirladiklari gocukluk anilari ile ilgili verdikleri verilere ve
son zamanlarda hissettikleri anksiyete seviyelerine gbére
sonuglara ulasiimistir. Konuyla ilgili benzer arastirmalarin
ve bu arastirmanin sinirlilidi boylamsal olmamasi olabilir.
Arastirma segkisiz olarak her yastan, her sosyo-ekonomik
ve kiiltlrel gruptaki yetiskinin katilmasiyla yapilmis olsa
da, daha fazla katilimcinin olmasi daha faydal sonuglar
dodurabilir. Ayrilma anksiyetesi yliksek olan bireylerin ve
cocukluk gadi travmalar yasayanlarin kaygl puanlarinin
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ylksek olabilecegi hesaba katilirsa, arastirma icinde
yer alan sorularin bireyler igin hassas ve 6zel olmasi
ile arastirmanin internet ortami Uzerinden ydratiltyor
olmasindan, kisiler gergekleri yansitmaktan imtina
etmis, gergekleri oldugu gibi gostermemis olabilirler.
Olgekleri dolduran katilimcilara, ek olarak her hangi bir
psikiyatrik hastaligi olup olmadigini 6lgen bir envanter
doldurtulmamistir.  Kisinin hayatinda hig psikiyatriste
gitmemis olmasi hasta olmadigi anlamina gelmeyebilir.
Ancak sosyodemografik veri formunda yalnizca kisinin
hastaligina veya sagligina iliskin bilgisi ve ic goristnun
oldugu varsayilarak kabul edilmistir.

6. Sonug

Bu arastirmanin sonuglari da, diger bircok arastirma gibi
cocukluk cagi travmalarinin yetiskin ayrilik anksiyetesi
icin bir risk faktéri olabilecegine isaret etmektedir.
Yetiskin ayrilma anksiyetesi, cocukluk cagi travmalarinin
tek belirtisi olmamakla birlikte, gocukluk cagi travmalari
da, yetiskin ayrilma anksiyetesinin tek sebebi dedgildir.
Ancak diger anksiyete bozukluklari gibi o6zellikle
belirtilerinin travmatik gecmisi olan kisilerde oldugu
gbzlemlenmektedir. Bu galisma, konuyla ilgili arastirma
yapacaklara sosyodemografik degiskenler acisindan fikir
sunmaktadir.
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POSITIVE PSYCHOLOGY COURSE AND ITS EFFECT ON
WELL-BEING, SOCIAL, AND EMOTIONAL INTELLIGENCE
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Abstract

The present study examines whether the Positive Psychology course, which is given for 14 weeks and 3 hours per week to students at
a university in Istanbul. 417 students participated. The study assessed pre- to post-test modifications in personal and mental well-
being, happiness, satisfaction of life, emotional and social intelligence, emotional expressions and attachment styles factors. The
findings showed that significant differences between male and female gender in emotional and social intelligence. Interestingly,
positive psychology course effects the participants negatively in happiness, well-being, and social intelligence, unlike in emotional
expression. It was necessary to discuss these results in a new perspective. The point reached at the end of the Positive Psychology
course was not a happier life. Also, if the increase in awareness causes someone to find a deeper meaning, then happiness and
well-being will be decreased at the beginning.

Keywords: happiness; positive psychology; emotional intelligence; social intelligence

Ozet

Bu ¢alismanin amac, istanbul’da bir iiniversitede dgrencilere haftada 3 saat ve 14 hafta siireyle verilen Pozitif Psikoloji dersinin
etkisinin olup olmadigini incelemektedir. 417 dgrenci katildi. Calisma, dznel ve mental iyi olug, mutluluk, yagsam doyumu,
duygusal ve sosyal zeka, duygudurum ve baglanma stilleri fakiGrleri arasinda test Gncesi ve sonrasi degigimleri degerlendirildi.
Bulgular, duygusal ve sosyal zekada erkek ve kadin cinsiyet arasinda anlamli farklihiklar oldugunu gdstermistir. llging bir sekilde,
pozitif psikoloji dersi, duygusal ifadeden farkli olarak, katiimeilant mutluluga, éznel iyi olusa ve sosyal zekaya olumsuz yinde etki
gdsterdigi bulunmugtur. Bu sonuglari yeni bir bakig agisiyla tartismak gerekiyordu. Pozitif Psikoloji dersinin sonunda ulagilan nokta
daha mutlu bir yasam degildi. Baglangigta ki mutluluk ve dznel iyi olugta ki negatif etkinin, farkindalikla kazanilan daha derin bir
anlamin etkileri iizerinden degerlendirildi.

Anahtar Kelimeler: mutluluk; pozitif psikoloji; duygusal zeka; sosyal zeka
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1. Introduction

Positive psychology includes the elements of optimism,
hope, maturity, and defense mechanism in the specific
structure division, (Compton & Hoffman, 2012) which is
an analysis of behavior that moves the focus from the
negative to the positive, from what’s wrong to what's
right. At present, the research of positive psychology
is mainly inclined to three aspects that is emotion and
experience (Vazquez, 2017), personality (Ng, 2015) and
public relations in a group perspective (Kobau et al.,
2011). As Seligman and Csikszentmihalyi (Seligman &
Csikszentmihalyi, 2014) observed, “A science of positive,
subjective experience, positive individual traits, and
positive institutions promises to improve the quality of life
and prevent the pathologies that arise when life is barren
and meaningless.” The meaning of life is not a new issue.
It has been an important issue throughout human history.
Human psychology is at the top of the psychological
theories that are most interested in the meaning of life.
Humanistic psychology assumes that the human being
tries to realize his potentials best in a process called self-
actualization (Wong, 2011). Self-actualization guides
people’s goals, their conscious awareness, and their
rational choices. This provides a far different perspective
than the human nature of psychoanalysts and behaviorists
who represent the dominant view of psychologists in the
20th century (Criswell, 2003).

Getting the necessary perspectives to make rational
choices begins at a young age. Although attending
university is viewed as a positive experience, offering
many new opportunities, it nonetheless sometimes
involves a stressful period of adaptation for students.
First-year university students face a variety of stressors
that make them independent adults (Parker, Hogan,
Eastabrook, Oke, & Wood, 2006) include making new
relationships, modifying existing relationships with
parents and family, and learning study habits for a new
academic environment. The presence of these stressors
often correlates with low self-confidence, anxiety and low
academic performance. Consequently, In recent studies,
the mental health problems of college students have
increasingly interested (Afrisham et al., 2015). Experts
and scholars have begun to study the problem of College
Students’ mental health, and struggle to change some
unhealthy psychological problems of college students
through research. Evidence suggests that emotion
regulation has a causal role in the development of almost
all mental illnesses, particularly in the disorders of mood,
anxiety, substance use, eating, and personality (Aldao,
Nolen-Hoeksema, & Schweizer, 2010; Dieter et al., 2017;
O’Driscoll, Laing, & Mason, 2014; Sharpe & Wallis, 2014).
Longitudinal data suggest that poor emotion regulation
precedes the onset of depression and not vice versa
(Aldao et al., 2010; Millgram, Joormann, Huppert, &
Tamir, 2015). Researchers have shown that people with
positive emotions increase their tendency to involve
social interaction and new experiences (Fredrickson &
Branigan, 2005). People experiencing positive emotions
are more likely to affiliate with others and report higher
quality social interactions (Berry & Hansen, 1996; DeNeve
& Cooper, 1998; Nichols & Molix, 2013), and they are
more likely to be extraversion and sociability that showed
in many studies (Lyubomirsky, King, & Diener, 2005).
For this reason, positive emotions help us establish our
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social relationships when we need them ((Fredrickson,
1998)). Most young people are not equipped to manage
the emotional impact of stressors. The ability to regulate
emotions follows other developments in the cognitive,
social, and physiological domains, from infancy to
adulthood (Zeman, Cassano, Perry-Parrish, & Stegall,
2006). Adults are better equipped than younger because
of their experience and practice of emotional regulation
strategies (Garnefski, Legerstee, Kraaij, Van Den Kommer,
& Teerds, 2002). This is why learning emotional regulation
strategies are likely to benefit this population and improve
the rates of mental health disorders that arise. Emotion
regulation skills begin to develop first through the
support mechanism in the family. Childhood attachment
is probably the most important resource for improving
emotional regulation strategies. Attachment contributes
to how individuals learn to regulate their emotions
throughout development (Contreras, Kerns, Weimer,
Gentzler, & Tomich, 2000; Kerns, Abraham, Schlegelmilch,
& Morgan, 2007; Mikulincer & Shaver, 2007). People with
a secure attachment style seek the support of others to
combat negative moods; those with insecure attachment
styles use less adaptive strategies (Fraley & Shaver,
2000; Mikulincer, 1998). People with secure attachments
use adaptive coping strategies that have more positive
effects on their psychological health (Mikulincer, Shaver,
& Pereg, 2003). More avoidant individuals tend to rely
on deactivating strategies in stressful situations, which
include down-regulating, suppressing emotional reactions
and emotional expressivity to maintain distance from
others (Laan, van Assen, & Vingerhoets, 2012).

Emotional expressivity refers to the outward display of
emotion (Kring, Smith, & Neale, 1994) which can take
the form of facial expressions, body postures or verbal
behavior. Emotional expressivity which usually takes place
in the social context is linked to positive mental states
and physical health (Sloan & Marx, 2004). Expressing
emotions and being aware of their emotions is one of
the parts of emotional intelligence (Caruso, Salovey,
Brackett, & Mayer, 2015). The emotional intelligence was
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characterized as the personal ability for the application ==

of emotions in different social situations. Salovey and
Mayer ((Mayer, DiPaolo, & Salovey, 1990) conceptualized
that the emotional intelligence includes: (1) the ability
to monitor one’s own and others’ emotions, (2) the
capability to discriminate the types of emotions, and (3)
to use the information to guide one’s thinking and actions
in social exchanges. Both “emotional intelligence” and
“positive psychology” are rapidly becoming very visible,
popular and important areas of psychology. Researchers
are trying to adopt many areas such as emotional
education which aims to develop emotional skills and
wellbeing (Louis, 2011). It is based on the principle
that well-being is one of the basic goals of personal and
social life. The APA Guidelines for the Psychology Major
include a call for undergraduate programs to promote
students’ “insight into their own and others’ behavior
and mental processes and apply effective strategies for
self-management and self-improvement” (2007, p. 10).
The course of positive psychology generally involves the
evaluation of scientific findings about human welfare,
longevity, creativity, positive emotions, attributions,
character strengths, human protective factors, and self-
actualization in improving individual well-being (Diener,
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Suh, Lucas, & Smith, 1999; Emmons & McCullough,
2003; Mongrain & Anselmo-Matthews, 2012; Seligman,
Steen, Park, & Peterson, 2005). In addition, the risks
of the global, personal and universal self-attributes
of adverse events that creating the negative mental
health conditions (Seligman, Rashid, & Parks, 2006) are
almost universal components of the positive psychology
curriculum. Positive psychology courses, which have a
unique approach to improving the condition of the human
being, are increasingly being offered in university college
courses (Goodmon, Middleditch, Childs, & Pietrasiuk,
2016; Magyar-Moe, 2011). Maybury (Maybury, 2013)
reported that students who took a positive psychology
course improve subjective well-being, subjective
happiness, mindfulness, self-actualization, and hope in
14 weeks.

This study aimed to measure the effects of positive
psychology course on students. Happiness, personal and
mental well-being, social and emotional intelligence,
attachment and life satisfaction related scales were given
to students before and after the 14-week course. The
data from these scales are discussed.

2.Methods
2.1.Participants

Positive psychology lessons are given to all departments
in Uskudar University for the last five years. Positive
Psychology course is given 3 hours a week, following a
common curriculum and evaluated every year. This course
is given throughout the semester as a classical university
curriculum. The positive psychology course is given in the
2nd semester of the 2016-2017 academic year started with
1645 people. Eight scales and sociodemographic forms
were brought together as booklets. There is a volunteer
form on the first page. No extra points and prizes were
awarded except for the condition of volunteering to work.
Scales The first hour of the first lesson was distributed. The
filling time of the scales is approximately 50-60 minutes.
The number of students who come to class during the
first week and voluntarily fill the scales is 1543 people.
Among the non-inclusion criteria are the abandonment
of the scales, the expression of psychiatric illness at this
time, the lack of mention of the scales, and the physical
inconvenience that causes the scales to fail to fill alone.
After the evaluation, 1459 students were included in
the study. Last week, 1083 students entered the class
again. After the evaluation of the booklets, 1000 people
were included in the study. This study was designed as a
project carried out with four thesis students. Four students
completed their thesis. The purpose of this project is to
look at the relationships of positive psychology education
to emotional and social intelligence characteristics, life
satisfaction, well-being and attachment characteristics of
all students.

Due to the multiplicity of data in the study, it was decided
to be evaluated pre and posttest data. Only 417 students
who were suitable to be evaluated as pretest and posttest
were determined from those filling the scales. Evaluation
of the other students as pretest and posttest was not
appropriate.

2.2.Measures
2.2.1.The Bar-On Emotional Quotient Inventory

(EQ-i)

The Bar-On EQ-i (1997a) has been designed to assess
Bar-On’s (1997a) model of emotional intelligence (EI).
Consistent with Bar-On’s proposed theoretical structure of
EI, the EQ-i comprises 13 sub-scales about four second-
order factors and an overall or total EQ score.

Acer (2001) was adapted by Turkey. The original
version consists of 133 items and is reduced by Acar to
88 items. The Emotional Intelligence Scale used in the
study is a total of 5 second-order factors and a total of
13 sub-dimensions after adaptation to Turkey. Personal
Awareness second-factor is used, and 30 questions with
5 sub-scales are available. A 6-point Likert-type Measure.

2.2.2.The Tromso Social Intelligence Scale:

The Tromso Social Intelligence Scale (TSIS) was
developed by Silvera et al. (Silvera, Martinussen, &
Dahl, 2001). The scale was adapted to Turkey by Dogan
(2006). Social intelligence scale is a 21-item self-report
tool designed to demonstrate social intelligence. TSIS
measures social intelligence in three separate areas. It
also reveals the level of social intelligence as a whole.
Social information processing, social skills, social
awareness are the sub-dimensions of TSIS.

2.2.3.The Warwick-Edinburgh Mental Well-Being
Scale (WEMWB)

The Warwick-Edinburgh Mental Well-Being Scale
(WEMWB) is developed by Tennant et al. (Tennant et al.,
2007) is used to assess the levels of mental well-being
in the UK, including mental well-being and subjective
well-being. WEMWB is composed of 14 items to assess
positive mental well-being levels of individuals. WEMWB
is a five-point Likert-type measure and participants rate
each item of scale ranging from Negotiation Levels (1) to
Strongly Agree (5). Possible points range from 14 to 70.
High scores indicate subjective well-being. The reliability
and validity of the scale were tested in individuals aged
16 years and over. The reliability of the Turkish version
was calculated by Keldal (2015) as .92.

2.2.4.The Personal Well-being Index-Adult
(PWI-A)

The personal well-being index developed by the
International Wellbeing Group (2006); subjective well-
being is an 11-point Likert-type (0-10) instrument
measuring the level of satisfaction with the eight domains
of individuals’ lives by the concept’s structure. These
eight domains by the International Wellbeing Group
(2006); quality of life, individual health, success in life,
bilateral relations, personal security, social belonging,
future-oriented care, and spirituality.

Adapted by Meral (2014) in Turkish, PWI-A consists of 8
items and scores of maximum 80 are scored on the scale.
The Cronbach Alpha internal consistency coefficient for
this scale was .89.
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2.2.5.The Oxford Happiness Questionnaire (OHQ):

OHQ is a 29-item, 6-point Likert type (1-I do not agree,
6-1 agree) developed by Hills and Argyle to measure
happiness. Hills and Argyle (Hills & Argyle, 2002)reported
the internal consistency coefficient (Cronbach alpha)
of the scale as 0.91. The result of the factor analysis
to determine the construct validity of the scale was a
construct of 8 factors with an eigenvalue greater than 1.
However, because of the problems with the interpretation
and naming of the mentioned factors, they have
concluded that it is appropriate to use the scale as one
factor. Adapted by Dogan (2012) in Turkish.

2.2.6.The Emotional Expression Scale

The Emotional Expression Scale developed by King
and Emmons (King & Emmons, 1990) and adapted to
Turkish by Kuzucu (2011) has been developed to measure
the extent to which university students express their
feelings irrespective of interpersonal relationships, both
in interpersonal relationships. The data collection tool
consists of 16 items prepared in 7 “li Likert type and
consists of three sub-dimensions; "“Positive Emotion”
" Proximity” and “Negative Emotion.” The coefficient of
internal consistency measured by the Cronbach Alpha
coefficient of the scale is .78, and the high scores indicate
that the tendency to express feelings is high (Kuzucu,
2011).

2.2.7.The Satisfaction with Life Scale (SWLS)

The SWLS (Diener et al., 1985) is a five-item self-report
measure of satisfaction with one’s life (i.e., a measure
of global life satisfaction). Each item was scored from 1
(totally disagree) to 7 (totally agree) so that the scores
ranged from 5 (low satisfaction) to 35 (high satisfaction).
The coefficient an of the scale was 0.87 and the test-retest
reliability conducted during a two month period was 0.82
(Diener et al., 1985).The Turkish validity and reliability
study of the scale was carried out by Yetim (YetIm, 1993).

2.2.8.Experiences in Close Relationships-Revised
(ECR-R)

The attachment styles of participants were measured
by Experiences in Close Relationships-Revised (ECR-R)
developed by Fraley, Waller, and Brennan (2000) and
adapted to Turkish Selguk, Glinaydin, Siimer and Uysal
(2005). The Turkish form of ECR-R consists of 36 items
rated on 7 Likert scales (1=Strongly disagree, 7=Strongly
agree) and two subscales. The subscales are attachment-
related avoidance (18 items) and attachment-related
anxiety (18 items).

2.3.Research Design

The researcher introduced himself/herself before starting
the data collection process and explained the purpose
and content of the research. The respondents who agreed
to participate in the survey explained how to fill the
questionnaire. In the demographic form, participants were
asked to respond to research questions, and participation
in the survey was based on volunteerism. All the answers
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given to the questions were kept confidential, and the
scales were filled out, expressing that they could not be
used except for scientific purposes. Each questionnaire was
completed within 45-50 minutes. The study was approved
by the ethics committee from Uskiidar University.

3.Results

To examine the effects of taking positive psychology
course on General Happiness, Tromso Social Intelligence
Scale, Bar-on Emotional Intelligence, Emotional
Expressivity Scale, Oxford Happiness Scale, Personal
Well-Being Scale, Warwick-Edinburgh Mental Well-
being Scale, Life-Satisfaction Scale and Experiences in
Close Relationships Inventory, paired sample t-test was
conducted by gender, with pre- and postcourse conditions
as paired samples.

Tablo 1. Independent t-test between genders on all
assessments before the positive psychology course

Assesments Female Male t p

M SD M SD
GH 3.35 .638 3.40 .765 -.64 .52
WEMWBS 5456  9.27 53.96 10.03 .57 .57
OHQ 119.36 18.48 117.58 18.82 .87 .39
EES-I 2865 593 25.67 5.92 4.56 .000**
EES-P 2366 4.94 20.96 5.37 4.86 .000**
EES-N 20.02 4.28 18.65 5.01 2.78 .006™*
EES-T 72.34  10.62 65.27 11.61 5.89 .000%*
SWLS 23.07 749 20.90 6.77 2.69 .007*
PWI 60.83 12.08 57.09 13.80 2.70 .007*
ECR-Av 64.60 15.61 58.19 13.95 3.83 .000**
ECR-Anx 67.94 16.60 68.27 18.24 -18 .86
TSIS-T 7710  9.98 73.64 12.73 2.61 .01*
TSIS-SIP 2943 492 29.32 5.96 18 .85
TSIS-SS 21.80 443 20.62 5.23 2.29 .02*
TSIS-SA 2587 470 23.70 5.46 3.75 .000**
EQ-i ESA 2693 525 26.28 4.50 1.25 21
EQ-i EMS 1962 5.23 2227 6.32 -4.35 .000*+*
EQ-i SM 23.09 511 24.86 5.57 -3.07 .002*
EQ-i E 28.11 437 26.66 5.36 2.82 .005*
EQ-i EMO 26.81  4.97 25.08 5.47 3.07 .002*

Note: Two tailed *p<.05, **p<.01, ***p<.001. M=Mean;
SD=Standart Deviation; GH: General Happiness; WEMWBS:
Warwick-Edinburgh Mental Well-being Scale; OHQ, Oxford
Happiness Questionnaire; EES-I: Intimacy Subscale of
Emotional Expressivity Scale; EES-P: Positive Subscale of
Emotional Expressivity Scale; EES-N: Negative Subscale

of Emotional Expressivity Scale; EES-T: Total of Emotional
Expressivity Scale; SWLS: Satisfaction With Life Scale; PWI:
Personal Well-Being Index; ECR-Av: Avoidance Subscale of
Experiences in Close Relationships Inventory; ECR-Anx: Anxiety
Subscale of Experiences in Close Relationships Inventory;
TSIS-T: Total of Tromso Social Intelligence Scale; TSIS-SIP:
Social Information Processing Subscale of Tromso Social
Intelligence Scale; TSIS-SS: Social Skills Subscale of Tromso
Social Intelligence Scale; TSIS-SA: Social Awareness Subscale
of Tromso Social Intelligence Scale; EQ-i ESA: Emotional Self-
Awareness Subscale of Bar-on Emotional Quotient Inventory;
EQ-i EMS: Emotion Management in Self Subscale of Bar-

on Emotional Quotient Inventory,; EQ-i SM: Self-Motivation
Subscale of Bar-on Emotional Quotient Inventory; EQ-i E:
Empathy Subscale of Bar-on Emotional Quotient Inventory;
EQ-i EMO: Emotion Management in Others Subscale of Bar-on
Emotional Quotient Inventory.
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Results of independent t-test for gender differences are
shown in table 1. According to the T-test results, students
were found to differ in terms of Emotional expressions
all dimensions, Satisfaction with life, personal well-being,
Tromso social intelligence scale scores, all subscales of
Bar-on Emotional Quotient Inventory, Avoidance subscale
of experiences in close relationship inventory. It was
observed that the average scores of Emotional Expressions
all dimensions, Satisfaction with life, Personal Well-being,
Tromso Social Intelligence scale, Empathy and Emotion
management in others subscale of Bar-on Emotional
Quotient Inventory were significantly higher in female
students while the average of Emotion management in
self and Self-motivation subscales of Bar-on Emotional
Quotient variable attitude scores was significantly higher
in male students.

Tablo 2. Paired sample t-test for male and female
students

Precourse Postcourse

Assesments M SD M SD t p
GH Female 335 .64 3.37 72 -.54 .59
Male 339 .77 3.38 .867 1 .92
WEMWBS  Female 54.55 9.27 53.84 9.87 1.20 .23
Male 53.95 10.03 5247 1061 1.41 .16
OHQ Female 119.36 18.47 11732 1871 21 .04*
Male 117.58 18.81 1135 2063 221 .03*
EES-I Female 28.65 5.93 28.75 5.51 -282 .78
Male 25.67 592 27.44  5.46 -3.01  .003**
EES-P Female 2366 4.94 2421 479 -2.05 .04*
Male 2095 5.36 21.80 473 -1.69 .09
EES-N Female 20.02 4.28 20.58 4.31 -2.05 .04*
Male 18.64 5.01 20.00 4.84 -243 02"
EES-T Female 72.33 10.61 7355 1114 1.82 .07
Male 65.27 11.61 69.24 1159  -323 .002*
SWLS Female 23.07 7.49 2332 6.73 -0.64 .05
Male 2090 6.77 2151 723 -.92 .36
PWI Female 60.83 12.08 57.52 1324 465 .000™**
Male 57.09 138 53.89 16.34 222 .03*
ECR-Av Female 646  15.61 6494 1539  -.45 .65
Male 58.18 13.94 6151 1477 -251 .01*
ECR-Anx Female 67.94 16,6 69.24 1745 -154 12
Male 68.27 18.24 69.88 1893 -79 .43
TSIS-T Female 771 9.98 75.1 1097  3.33 .001**
Male 73.64 1273 7182 1242  1.46 15
TSIS-SIP Female 29.43  4.92 30.02 4.97 -2.0 .05*
Male 29.32  5.96 2931 572 .01 .99
TSIS-SS Female 21.8 443 2115 410 2.79 .006™*
Male 20.62 5.23 2019 477 .93 .36
TSIS-SA Female 25.87 4.695 23.93 587 5.62 .000™
Male 57.09 138 53.89 1634  2.09 .04*
EQ-i Female 26.93 5.25 26.38 4.73 1.63 .10
ESA Male 26.28 4.50 2540 5.69 1.50 14
EQ-i Female 19.62 5.23 20.76  5.50 -3.58  .000™
EMS Male 22.27 6.32 2297 6.29 -1.06 .29
EQ-i Female 23.09 5.11 2342 547 -1.13 .26
SM Male 2486 5.57 24.07 5.82 1.32 8l
EQ-i Female 2811 4.37 27.77 494 118 .24
E Male 26.66 5.36 25.67 6.09 1.51 21
EQ-i Female 26.81 4.97 26.59 5.34 .69 49
EMO Male 25.08 5.47 25.01 6.29 15 91

Note: : Two tailed *p<.05, **p<.01, ***p<.001. M=Mean;
SD=Standart Deviation; GH: General Happiness; WEMWBS:
Warwick-Edinburgh Mental Well-being Scale; OHQ,; Oxford
Happiness Questionnaire; EES-I: Intimacy Subscale of
Emotional Expressivity Scale; EES-P: Positive Subscale of
Emotional Expressivity Scale; EES-N: Negative Subscale

of Emotional Expressivity Scale; EES-T: Total of Emotional
Expressivity Scale; SWLS: Satisfaction With Life Scale; PWI:
Personal Well-Being Index; ECR-Av: Avoidance Subscale of
Experiences in Close Relationships Inventory; ECR-Anx: Anxiety
Subscale of Experiences in Close Relationships Inventory;
TSIS-T: Total of Tromso Social Intelligence Scale; TSIS-SIP:
Social Information Processing Subscale of Tromso Social
Intelligence Scale; TSIS-SS: Social Skills Subscale of Tromso
Social Intelligence Scale; TSIS-SA: Social Awareness Subscale
of Tromso Social Intelligence Scale; EQ-i ESA: Emotional Self-
Awareness Subscale of Bar-on Emotional Quotient Inventory;
EQ-i EMS: Emotion Management in Self Subscale of Bar-

on Emotional Quotient Inventory,; EQ-i SM: Self-Motivation
Subscale of Bar-on Emotional Quotient Inventory; EQ-i E:
Empathy Subscale of Bar-on Emotional Quotient Inventory;
EQ-i EMO: Emotion Management in Others Subscale of Bar-on
Emotional Quotient Inventory.

Results of paired sample t-test for females and males
are shown in table 2. Females reported significantly
greater levels of positive emotional expressiveness,
negative emotional expressiveness, social information
processing and emotion management in self on posttest
compared to pretest. For females, significantly positive
difference is found on four measures: Positive Subscale
of Emotional Expressivity Scale (t=-2,05: p=0,04<0,05),
Negative Subscale of Emotional Expressivity Scale (t=-
2,05: p=0,04<0,05), Social Information Processing
Subscale of Tromso Social Intelligence Scale (t=-2.0:
p=0,005<0,01) and Emotion Management in Self
Subscale of Bar-on Emotional Quotient Inventory (t=-
3,58: p=0,00<0,001). Whereas, five of the measures
which are Oxford Happiness Questionnaire (t=2,11:
p=0,04<0,05), Personal Well-Being Index (t=4,65:
p=0,00<0,001), Social Skills Subscale of Tromso Social
Intelligence Scale (t=2,79: p=0,006<0,01), Social
Awareness Subscale of Tromso Social Intelligence Scale
(t=5,62: p=0,00<0,001) and Total of Tromso Social
Intelligence Scale (t=3,33: p=0,001<0,05) indicated
significantly negative difference.

Males reported significantly greater levels of intimacy
expressiveness, negative emotional expressiveness,
total emotional expressiveness, avoidance in close
relationships on posttest compared to pretest. For males,
significantly positive difference is found on four measures:
Intimacy Subscale of Emotional Expressivity Scale (t=-
3,01: p=0,003<0,01), Negative Subscale of Emotional
Expressivity Scale (t=-2,43: p=0,02<0,05), Total of
Emotional Expressivity Scale (t=-3,23: p=0,002<0,01)
and Avoidance Subscale of Experiences in Close
Relationships Inventory (t=-2,51: p=0,01<0,05). Three
of the measures revealed significantly negative difference:
Oxford Happiness Questionnaire (t=2,21: p=0,03<0,05);
Personal Well-Being Index (t=2,22: p=0,03<0,05) and
Social Awareness Subscale of Tromso Social Intelligence
Scale (t=2,09: p=0,04<0,05).

4. Discussion

Our study aims to examine the effect of a positive
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psychology course on students’ emotional intelligence,
social intelligence, expressing their emotions, happiness
and well-being. Positive psychology course started to
take place in the curriculum at the universities. There
are very few universities where all departments of the
Positive Psychology course are put into the curriculum. No
other study measures the effects of positive psychology,
many students, and many different characteristics.

1459 students were included in the study, and the post-
testincluded 1000 people. However, only the 417 students
data were evaluated because the other students did not
correctly code their names on the pre and post-tests.

In the evaluation of the scale before the lesson, it was
seen that the happiness of the students was on the
average of 3.5. The happiness questionnaire is a 5-point
Likert-type questionnaire, the 5th happiest moment, the
1st most unhappy moment. Overall, they were found to
be at a level of happiness slightly above average, with
no gender differences. Mental wellbeing is a measure of
psychological well-being and is rated with a score of 14-70.
Students’ mental well-being levels show an assessment
above the average. The reliability of the Oxford Happiness
Scale was tested with 450 university students and found
to be 118-120 on average. In our study, the average level
of happiness reaches similar results. It has been observed
that the personal well-being score is consistent with
the general average at mean values (McGillivray, Lau,
Cummins, & Davey, 2009).

According to the results of our study, it is significantly
higher in favor of women regarding total and subscales
of the scale of emotions, life satisfaction, personal well-
being scales, Tromso social intelligence, and emotional
intelligence empathy and emotional intelligence-
managing feelings of others. Many studies have shown
that emotional intelligence is higher in women than in
men (Das & Sahu, 2015; Day & Carroll, 2004; Lumley,
Gustavson, Partridge, & Labouvie-Vief, 2005). Among the
most important determinants of emotional intelligence,
in particular, empathy is one of the most important areas
where women are better than men (Clarke, Marks, &
Lykins, 2016). First focusing on Emotional Intelligence,
many acknowledge that it is a distinct form of intelligence
(Ciarrochi, Chan, & Caputi, 2000) and it is accepted by
many researchers that Emotional Intelligence is related
to Social Intelligence (Dulewicz & Higgs, 2000; Dulewicz,
Higgs, & Slaski, 2003; Mayer et al., 1990; Mongrain &
Anselmo-Matthews, 2012). Naturally, a good empathic
ability determines social intelligence as well as a person’s
life satisfaction (Marilaf Caro, San-Martin, Delgado-
Bolton, & Vivanco, 2017), personal well-being, and the
ability to manage other people’s emotions (Bos & Stokes,
2018; Grant, 2014). Despite these characteristics of
women, it was found that they were significantly lower
than men regarding their ability to manage their own
emotions and to determine inner motivation. At some
point, the relationship of people to other people can
prevent them from seeing their relationship with their own
emotions, and it can reduce the confrontation with own
problems. It can even be shown in studies that cognitive
empathy and some psychopathological processes may be
positively correlated (Wai & Tiliopoulos, 2012). Especially,
concerning attachment characteristics, the study showed
that the avoidance dimension is higher than males.
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Avoidance attachment styles may also cause emotional
management problems and focusing on relations with
other people rather than own emotions (Fantini-Hauwel,
Boudoukha, & Arciszewski, 2012; Gentzler, Ramsey, Vi,
Palmer, & Morey, 2014; Liu, Ding, Lu, & Chen, 2017).

According to the results of our study, it has been
determined that the personal well-being and happiness
of the students have decreased in the evaluation of the
last week of the positive psychology course. The results
may be effected with exam week, and we cannot be able
to compare with a control group as we can assess in one
of the most important limitations of our study. On the
other hand, some studies argue that people live happily
and sadly together (Larsen & Green, 2013). It does not
mean that we are not happy when we are sad, nor does it
mean that if we are so happy, we are not accompanied by
our unhappiness. We live most of the emotions together,
and we need to evaluate the positive psychology course
effects more carefully because of raising awareness.
Baumeister et al. (2013) offer a different perspective on
meaningful and happy life. They argued that meaningful
life was related to a more anxious, more depressive and
less happy life (Baumeister, Vohs, Aaker, & Garbinsky,
2013). A meaningful life is about being a giver than a
taker like a happy life. The positive psychology course
eventually promises a better life by increasing one’s
awareness. Most often awareness causes certain distress
before it causes one’s happiness. At the same time, the
idea of creating awareness is about giving meaning to life,
not a happy life.

Regarding gender variables, the proportion of female and
male students is three-fold. On the other hand, it is similar
to the gender ratio of the students at Uskudar University.
Although there is not a big difference according to the
total evaluation, there are some differences between men
and women. It was seen that male participants increased
their ability to express their emotions after education.
On the other hand, the ability to manage own emotions
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significantly increase in women, unlike men. The unusual o
thing is that there is a significant decrease in the socialz=
intelligence characteristics of women after education.=p

Although social intelligence represents a positive
aspect of our relationships, it has been shown in many
studies that social intelligence is related to aggression
too (Kaukiainen et al.,, 1999; Kaukiainen, Bjorkqvist,
Osterman, & Lagerspetz, 1996). It has been noted that
achieving goals such as being popular and manipulating
people require a high level of social intelligence (Dyches
& Mayeux, 2015). Need is a necessity of life. Knowledge
of what is needed can be realized through self-awareness.
It is the source of the basic needs and the satisfaction
of it through one’s own awareness. In the most basic
need, one understands one’s own feelings and needs.
For this reason, every new awareness can cause one to
turn to their own needs. Anger is a product of feelings
and desires that are not even noticed. Managing their
own emotions and increasing their skills may have
caused the reduction of the anger and in the control of
social manipulation tendencies (Bjorkqvist, Osterman, &
Kaukiainen, 2000) At the same time, more directed to
their own emotions may have reduced their tendency to
see the emotions of others. We can evaluate this change
in the way that when we face with our own emotions, that
we did not think existed before, we are not accustomed
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to during our social relationships, and also it can lead to
some social conflicts. In general, these kinds of changes
have emerged in the short term with increased awareness
in therapy, but the emotional fluctuations are mediated
by the individual becoming a stronger and more durable
identity. Particularly, some traumatic experiences lead to
the awareness that may increase the resistance of the
person (Armstrong, Galligan, & Critchley, 2011), if such
events turn into an inner emotional awareness, they let
to improve personal identity (Seaton & Beaumont, 2015).

5. Conclusion

In many of the other studies, the effects of positive
psychology training have shown a significant improvement
in the processes of personal well-being, happiness, and
awareness (Shoshani & Steinmetz, 2014). However, in
our work, we have observed that personal well-being
and happiness have decreased significantly, especially
in women. Turkey has a more alexithymic structure like
in many eastern and middle east countries (Karagdl,
2017, Sayar, Kose, Grabe, & Topbas, 2005). Therefore,
the effect of education we provide may have led to a
different effect from the western countries. Particularly,
students with less emotional awareness may have
encountered new awareness, exposure of students to
more emotion, and a negative impact on happiness and
well-being. For this reason, the provision of positive
psychology training, course content, consideration of
the cultural appropriateness of subjects may also be
evaluated in future studies, which may enable us to
measure the effectiveness of the training much better.
From another point of view, it is necessary to discuss the
educational needs of the students, whether they are for
the happiness of the person or their awareness. Tamir
and his colleagues (Tamir, Schwartz, Oishi, & Kim, 2017)
showed that happiness involves experiencing emotions
that feel right, whether they feel good or not, in their work
involving 2324 people from 8 different countries. It is one
of the other suggestions of our studying that positive
psychology course let students understand the nature
of the problem first and then after let them searching
the meaning their life and trying to understand the real
solution for life journey is their problems as well. One of
the most famous Sufistic poems from Yunus Emre was
said that "I used to seek a way to solve for my nuisance,
my nuisance had been my cure.” Sometimes bad feelings
are an opportunity of being the cure of our nuisance.
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Abstract

BDNF is a member of the neurotrophic family that promotes the development, regeneration, sustaining and maintenance of neuron
function in the central nervous system. BDNF modulates neurotransmitter synthesis, metabolism and neuronal activity and is also
involved in the development of dopaminergic-related systems, and the mesolimbic dopamine systems. In this study we aimed
to investigate the possible differences of serum brain-derived neurotrophic factor (BDNF) levels between the drug-naive patients
with schizophrenia and healthy controls. Serum BDNF levels were determined in the serum of 35 drug-naive patients diagnosed%
as schizophrenia according to SCID-1 and DSM-IV-TR criteria and 35 healthy controls subjects matched for gender and age. The —y
schizophrenia symptomatology was assessed by the positive and negative syndrome scale (PANSS). The results showed that
BDNF levels were significantly lower in drug-naive patients with schizophrenia than in healthy control subjects (p=0.000). There
was a significant difference in BDNF levels between disorganized and paranoid (p = 0.000), disorganized and undifferentiated
schizophrenia (p = 0.000) subtypes. There was no significant difference in BDNF levels between the undifferentiated and paranoid
schizophrenia subtypes (p = 0.081). The relationship between PANSS scores and subscale scores and serum BDNF levels was not
found to be significant (p>0.05). The relationship between general assessment of functionality scores and serum BDNF levels was
examined and there was a positive correlation between them (p = 0.07, r = 0.445). Our findings showed decreased BDNF serum
levels in a sample of drug-naive patients with schizophrenia. Lower serum levels of BDNF in a sample of drug-naive patients
with schizophrenia are consistent with the hypothesis that a deficit in this neurotrophic factor may contribute to the structural and
functional alterations of brain underlying in the initial phase of schizophrenia suggesting that neurodevelopmental disturbances
may be involved in the pathogenesis of schizophrenia.
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Ozet

Beyin kaynakli nirotrofik faktér (BDNF) santral sinir sisteminde en genis dagilimi gdsteren ndrotrofik faktdrdiir. Santral sinir
sistemindeki ndronlarin geligimine, rejenerasyonuna ve korunmasina yardimei olur. Nérotransmitterlerin sentezini, metabolizmasini
ve ndronal aktivitesini diizenler; ayrica dopaminle iliskili sistemlerin ve mezolimbik dopamin sisteminin geligimiyle iligkilidir.
Bu gcalismada daha dnce tedavi almamig sizofreni hastalari ile saglam kontrol grubunun serum BDNF diizeyleri arasindaki olasi
farkliliklarin aragtirnlmasi amaglanmigtir. SCID-1 ve DSM-IV-TR kriterlerine gdre gizofreni tanisi alan daha dnce antipsikotik tedavi
almamig 35 gizofreni tanili hasta ile yas ve cinsiyet olarak eglestirilmis 35 kisiden olugan saghkl kontrol grubunun serum BDNF
diizeyleri karsilagtirild1. Sizofreni semptomatolojisi, pozitif ve negatif sendrom dlgegi (PANSS) ile degerlendirildi. Sonuglar, BDNF
diizeylerinin gizofreni hastalarinda saglikli kontrol deneklerine gére anlamli olarak daha diisiik oldugunu gdésterdi (p = 0.000).
Dezorganize ve paranoid (p = 0.000), dezorganize ve farklilasmamis sizofreni (p = 0.000) alt tipleri arasinda BDNF diizeylerinde
anlamli bir farkhilik vardi. Farklilagsmamig ve paranoid sizofreni alt tipleri arasinda BDNF diizeylerinde anlamli fark yoktu (p =
0.081). PANSS skorlari ile alt dlgek puanlari ve serum BDNF diizeyleri arasindaki iliski anlamli bulunmadi (p> 0.05). Fonksiyonel
skorlarin genel degerlendirmesi ile serum BDNF diizeyleri arasindaki iliski incelendi ve aralarinda pozitif korelasyon bulundu
(p = 0.07, r = 0.445). Bulgularimiz antipsikotik tedavi almamis gizofreni hastalarinin diisiik BONF seviyelerine sahip olduklarini
gastermigtir. Antipsikotik ilag Gykiisii olmayan sizofreni hastalarinda saptanan diisiik BDNF serum diizeyleri, bu nérotrofik faktirle
ilgili bir sorunun, gizofreninin baglangig evresinde yatan beynin yapisal ve fonksiyonel degisikliklerle iliskisi olabilecegi hipotezi
ile tutarlidir.

Anahtar Kelimeler: beyin kaynakli norotrofik faktér; BONF; sizofreni

1. Introduction

Schizophrenia; is a mental disorder that manifests
symptoms and signs in almost all areas of the mental state,
usually beginning in youth, leading to a significant loss
of functioning and yet having no complete understanding
of etiology. Although the etiology of schizophrenia has
been investigated for many years, a proven hypothesis
for the cause of the disease has not yet been found.
The neurodevelopmental hypothesis is one of these
hypotheses (Van & Kapur, 2009; Khan et al., 2013).

An abnormality in the DNA of a patient with schizophrenia
can lead to the establishment of false synaptic connections
during the prenatal and early childhood brain development
and linkage phases. This is due to abnormalities in
fetal brain development in the early stages of neuronal
selection and migration (Rapaport et al., 2012). Migration
begins in the weeks following fertilization and is largely
completed by birth. On the other hand, various processes
that affect brain structures and synaptogenesis continue
throughout life. Potential changes in synaptogenesis may
form the basis of learning, emotional maturity, cognitive
and motor development throughout life. Periodically and
under certain conditions, the neurons deactivate some
connections, with apoptosis (programmed cell death) and
synaptic pruning (trimming of extended dendrites and
thorns) to maintain balance (Woo, 2014; Boksa, 2012).
On the other hand, brain-derived neurotrophic factors
play a crucial role in the survival of neurons and their
ability to function. Neurotrophic factors play important
roles in apoptosis programming and execution in the
central nervous system. Deficiency due to endogenous
or exogenous causes of neurotrophic factors specific
to certain neurons is an effect that triggers a chain of
biological events that will result in the death of that
neuron or group of neurons. Neurons need neurotrophic
factors that they secrete for living, differentiating and
neuroplasticity (McAllister et al., 1995; Schuman, 1999).

Brain-derived neurotrophic factor (BDNF) is an important
member of the neurotrophin family, found in the brain and
peripheral tissues. BDNF is a 28-kDa basic dimeric protein
consisting of 14-kDa subunits, structurally similar to

nerve growth factor (NGF), linked by non-covalent bonds
(Rosenthal et al., 1991). BDNF mRNA and proteins have
been detected in the hippocampus, amygdala, thalamus,
projection fields of the olfactory system, inner and outer
pyramidal layers of the neocortex, septum, cerebellum
and superior colliculus (Connor & Dragunov, 1998).
Although BDNF is present in high concentrations in the
nervous system, it is also present in plasma and serum
(Radka et al., 1996). Platelets, neurons, and vascular
endothelial cells are potential sources of BDNF. The ability
of BDNF to cross the blood brain barrier has been shown
and based on this it has been reported that serum BDNF
levels may reflect the level of BDNF in the brain. The
presence of BDNF levels in the human serum suggests
that this neurotrophin plays a role in many events,
including neuronal regeneration, proliferation of vascular
smooth muscle in platelet activation, inflammation and
cell proliferation (Shimizu et al., 2003, Pan et al., 1998).
The basis of neurodevelopmental theories in schizophrenia
etiology is based on neuroimaging studies and
neuroimaging studies on young, first episode, non-drug
psychotic patients (Bloom, 1993). There are numerous
sources of evidence that BDNF levels are altered in
schizophrenia brains (Buckley et al., 2007a). Post-mortem
studies have shown that BDNF protein levels (measured
by ELISA) increase in the cortical areas of patients with
schizophrenia and decrease in the hippocampus (Durany
et al., 2001). Immunohistochemical studies have shown
that schizophrenia increases the expression of BDNF
and TrkB-positive neurons in the hippocampus (Iritani
et al.,, 2003), while another study reported increased
hippocampal BDNF levels and decreased TrkB levels.
Both BDNF and TrkB mRNA levels were found to be
significantly lower in prefrontal cortexes (Hashimoto et
al., 2005). Although contradictions have been found in
these post-mortem studies, all of them point out that
schizophrenia BDNF levels have changed (Pillai, 2008).
Several studies have shown that BDNF levels in patients
with schizophrenia change. There was a decrease in
serum BDNF levels in schizophrenia (Tan et al., 2005).
In a study by Buckley and colleagues (2007b), the first
episode psychosis patients were compared with a normal
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healthy control group, and plasma BDNF levels were
significantly lower in psychotic patients. The low level
of BDNF at the onset of psychosis suggests that BDNF
contributes to the pathogenesis of schizophrenia and may
be a neurobiological marker to assist in intervention for
possible early treatment (Buckley et al., 2007b).

In various studies, the effects of antipsychotic drugs
on BDNF levels were assessed using serum or plasma
samples from schizophrenia patients and control groups.
Serum BDNF levels of schizophrenia patients using
clozapine were higher than those using risperidone, but
no statistically significant difference was found when
compared with patients using typical antipsychotics
(Tan et al., 2005). Another study (Hori et al., 2007)
reported that eight weeks of olanzapine use did not affect
serum BDNF levels prior to olanzapine use. In a study
(Rizos et al., 2010), baseline BDNF levels of patients
with schizophrenia who did not receive antipsychotic
treatment and BDNF levels after six weeks of antipsychotic
treatment were compared; it was found that olanzapine-
treated patients had a greater increase in serum BDNF
levels compared to patients receiving risperidone,
haloperidol, and amisulpride. In another study (Xiu et al.,
2009), serum BDNF levels of schizophrenia patients using
risperidone, clozapine and typical antipsychotics were
compared; serum BDNF levels were higher in patients
using clozapine and typical antipsychotics compared to
those using risperidone. Man et al. (Man et al.,, 2018)
demonstrated that serum BDNF levels in first-episode
drug-naive patients with schizophrenia is significantly low.
Heitz et al. (2018) stated that the lower peripheral BDNF
levels in at-risk mental state for psychosis compared to
first-episode psychosis and chronic schizophrenia might
point towards an important drop of this neurotrophin prior
to the onset of psychosis. The number of studies involving
non-drug users or first-episode schizophrenia patients is
increasing. It is thought that it is important to make new
studies in terms of providing contribution to the literature
and providing data to systematic reviews. In this study,
we aimed to compare the BDNF levels of healthy control
group with those who did not use any medication for
psychotic symptoms before.

2. Material and Methods
2.1. Participants

This is a prospective and analytical case-control study.
Between March 2009 and September 2009, patients
who were admitted to the Ankara Numune Training and
Research Hospital psychiatry clinic (ANTRH) for inpatient or
outpatient treatment were taken. According to Diagnostic
and Statistical Manual of Mental Disorders, Fourth
Edition Text Revision (DSM-IV-TR) criteria, diagnosis of
schizophrenia was made. Patients were selected from
those who did not use drugs before. A total of 35 cases were
included in the study. Patients and their relatives accepted
to study were informed and approved. Other inclusion
criteria were age between 18-55, no physical or organic
disease, no menopausal or post-menopausal symptoms,
symptoms continued for 6 months or longer. Exclusion
criteria were use of other medications (antidepressant,
mood stabilizer, thyroid hormone, corticosteroid) for any
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reason, patients with mental retardation, another Axis-I
diagnosis, and substance use. The control group consisted
of volunteers age and gender matched to the patients,
physically and mentally healthy, and volunteers who did
not have schizophrenia or psychotic disorder trait in the
first degree relatives.

2.2. Data Collection and Laboratory Analysis
2.2.1. Sociodemographic Data Form

It is a semi-structured form used to identify the
sociodemographic  characteristics of the cases
participating in the study. After the psychiatric interview,
the sociodemographic information form was filled. In
this form, questions such as age, gender, marital status,
educational status, occupation, income level, duration of
iliness, family history of illness, drug or drug use, smoking
are included.

2.2.2. Structured Clinical Interview for DSM-IV
Axis-I Disorder (SCID-I)

It is a structured clinical interview scale developed by
First et al. (1996) for the establishment of DSM-IV Axis-I
diagnoses. The structured interview has been developed
to apply the diagnostic evaluation in a standardized
manner, to improve the reliability and to systematize it.
The validity and reliability study of SCID-I for Turkey was
made by Ozkurkcugil et al. (1999).

2.2.3. Positive and Negative Symptom Scale
(PANSS)

This scale was developed by Kay et al. (1987) to
measure the level, distribution, and severity of positive
and negative symptoms of schizophrenia in the subject.
The validity and reliability study of the Turkish version
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of this test was performed by Kostakoglu et al. (1999).m0)
The interviewer evaluates the patient. Totally 3 subscales 2=
and 30 items. These subscales are positive symptoms, =D

negative symptoms and general psychopathology. The
filling of the scale is based on interviews with the patient,
observations during interviews, and information from
people around the patient (relatives, treatment team,
etc.). The rating of each item ranges from 0-7. The
subscale total scores are obtained by the sum of subscale
items. The total score of the scale is obtained by summing
the subscale total scores. The total score ranges from
0-210. The cut-off score was not calculated in the validity
and reliability study for the Turkish form of the scale. For
this reason, it is used commonly in comparative studies.

2.2.4. Measurement of BDNF Levels

BDNF levels were determined by micro-ELISA method
based on sandwich enzyme immunoassay. Quantikine
Human BDNF kit was used in the study. Test kit was run
in accordance with the principle of kit.

2.2.5. Implementation of Method
All patients were evaluated by the same physician
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(OBE). Physical examination of the cases that met the
criteria for taking the study was done. An information
form containing sociodemographic characteristics has
been completed. The PANSS scale was used to assess the
clinical status of the cases and the General Assessment of
Functionality (GAF) as outlined in Axis-V was performed
according to the DSM-IV diagnostic system to assess
patients’ functionality. Venous blood samples were
obtained from antecubital vein of both patient and control
group between 8 and 9 a.m. after at least 8 h of starving.

2.3. Statistical Analysis

SPSS for Windows statistical package version 15.0
was used for all statistical analyses. The numerical data
were expressed as means and standard deviations,
and the categorical data were expressed as frequencies
and percentages. The Mann-Whitney test was used to
compare the two groups. The Kruskal-Wallis test was
used to compare the values of more than one group; the
differences between the groups were tested in duplicate
using the Tukey’s multiple comparison test for significant
groups according to the results of this analysis. In addition,
Spearman correlation test was used to determine the
relationship between variables. The level of significance
was taken as 0.05 and the value of “p” was compared
with the level of significance as calculated in SPSS.

3. Results

Both the patient and control group consisted of 19
(54.3%) women and 16 (45.7%) men. The mean age of
the patient group was 37.03 £ 12.70 and the mean age of
the control group was 38.65 £ 12.50 (p = 0.540). Other
sociodemographic data of the patient and control group
are shown in Table 1.

Tablo 1. Sociodemographic Variables of the Patient and
Control Group

Control

Patient

N (%) or N (%) or
Mean + SD Mean +
Gender Male 16 (45.7%) 16 (45.7%)
Female 19 (54.3%) 19 (54.3%)
Age (years) 37.03 +12.70 38.65 + 12.52
Marital Status Married 14 (40.0%) 27 (77.2%)
Single 17 (48.6%) 4 (11.4%)
Divorced 4 (11.4%) 4 (11.4%)
Education (years) 9.57 £ 4.80 9.68 + 4.51
Income Rate Low (0-1000) 14 (40.0%) 8 (22.8%)
Moderate (1000-2000) 5 (14.3%) 10 (28.6%)
Medium-High (2000-3500) 6 (17.1%) 10 (28.6%)
High (3500 and above) 10 (28.6%) 7 (20.0%)
Number of Siblings 423 +1.81 3,12 +1.25
Psychiatric First-Degree Relative 11 (31.4%) 0(0.0%)
History of Family Distant Relative 9(25.71%) 0(0.0%)
Smoking Use 14 (40.0%) 7 (20.0%)

The time from the onset of illness symptoms to the
time of admission to the hospital for treatment was
questioned. The results are shown in Table 2. The vast
majority applied after 5 years (45.7%).

Tablo 2. Time to First Application From the Onset of
Disorder-Symptoms

6-12 3 8.6
13-24 8 229
25-36 4 1.4
37-48 3 8.6
49-60 1 29
61 and above 16 457
Total 35 100.0

SCID-I was applied to 35 patients who were studied
and diagnosed as schizophrenia according to DSM-IV-TR.
The schizophrenia subtypes of the cases were identified
by SCID-I. According to these results, 17 patients were
diagnosed as paranoid schizophrenia, 10 patients were
undifferentiated schizophrenia, and 8 patients were
diagnosed as disorganized schizophrenia. There were no
cases with catatonic and residual schizophrenia subgroups
meeting the diagnostic criteria (Table 3).

Tablo 3. Case Distribution According to Schizophrenia
Subtypes

Subtype N (%) BDNF (ng/ml) + SD
Paranoid 17 (48.6) 22.44 + 8.91
Undifferentiated 8(22.8) 21.18 £ 7.48
Disorganized 10 (28.6) 13.32 +£5.73

When the mean serum BDNF levels of the patient group
and the control group were compared, it was found that
there was a significant difference between the two groups
(p = 0.000). As a result, mean serum BDNF levels in the
patient group were lower than in the control group. In
the patient group, there was no significant difference in
serum BDNF levels between the sexes (p = 0.660) (Table
4).

Tablo 4. BDNF Levels (ng/ml) of Patient and Control
Group

BDNF Level (ng/ml) SD p value
Patient 17.55 + 9.48 20.00 8.53 0.660  0.000*
Male (Mean + SD) Total Mean
22.90 + 6.38
Female (Mean + SD)
Control 43.37 14.67
Total 31.68 16.74

*p<0.005

Notes: BDNF: Brain-Derived Neurotrophic Factor; SD: Standard
Deviation

Serum BDNF levels of schizophrenia subtypes were
calculated. There was a significant difference between
mean serum prolactin levels of paranoid, undifferentiated
and disorganized schizophrenia subtypes (p = 0.046).
There was a significant difference in BDNF levels between
disorganized and paranoid (p = 0.000), disorganized and
undifferentiated schizophrenia (p = 0.000) subtypes.
There was no significant difference in BDNF levels between
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the undifferentiated and paranoid schizophrenia subtypes
(p = 0.081) (Table 3).

In our study, all patients with schizophrenia were
administered PANSS and mean PANSS scores and
PANSS subscale scores were calculated. The relationship
between PANSS scores and subscale scores and serum
BDNF levels was not found to be significant (p = 0.990
for PANSS negative subscale scores, p = 0.546 for PANSS
positive subscale scores, p = 0.116 for PANSS general
psychopathology sub scores, p = 0.113 for PANSS total
scores). The relationship between GAF scores and serum
BDNF levels was examined and there was a positive
correlation between them (p = 0.07, r = 0.445).

4. Discussion

Neurotrophins are the main proteins responsible for
the development, differentiation and migration of cells
in the central nervous system during organogenesis and
embryogenesis. In adult life these proteins are responsible
for regeneration of neurons and regulation of synaptic
activity. Thus, neural plasticity in the brain is maintained
(Reis et al., 2008). BDNF is the most widely distributed
neurotrophic factor in the central nervous system. It helps
the development, regeneration and protection of neurons
in the central nervous system. It regulates the synthesis,
metabolism and neuronal activity of neurotransmitters;
as well as the development of dopamine-related systems
and the mesolimbic dopamine system (Rizos et al., 2008).

In our study, we compared the serum BDNF levels of
schizophrenia patients without antipsychotic use history
with the serum BDNF levels of the healthy control group
from the neurodevelopmental hypothesis of schizophrenia.
As a result of comparison of schizophrenia cases and
control group serum BDNF levels, the mean serum BDNF
level of schizophrenia group was found to be lower than
control group. Findings obtained from our study are
consistent with the literature. In the study of Rizos et al.
(2008), serum BDNF levels were compared in 14 patients
with schizophrenia and 15 healthy controls without
antipsychotic treatment. According to the results of this
study, the serum BDNF level of the schizophrenia group
was statistically significantly lower than the control group.
In a study conducted by Chen et al. (2009) serum BDNF
levels were compared in 88 patients with schizophrenia
who did not receive antipsychotic treatment and 90
control group, and the relationship between schizophrenia
subtypes and BDNF was investigated. According to
the results of this study, the serum BDNF levels of
schizophrenia patients were significantly lower than the
control group. In the study of Jindal et al. (2010), Serum
BDNF levels of patients diagnosed with schizophrenia
were found to be significantly lower than the serum BDNF
levels of healthy control group and psychotic patients not
diagnosed with schizophrenia. In a study conducted by
Pirildar et al. (2004) in our country, the serum BDNF levels
of schizophrenia patients were found to be significantly
lower than the healthy control group. In recent studies,
Man et al. (2018) demonstrated that serum BDNF levels
in first-episode drug-naive patients with schizophrenia
is significantly low. In another recent study, Heitz et al.
(2018) stated that the lower peripheral BDNF levels in at-
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risk mental state for psychosis compared to first-episode
psychosis and chronic schizophrenia might point towards
an important drop of this neurotrophin prior to the onset
of psychosis.

There are also studies in the literature comparing the
serum BDNF levels of schizophrenia patients receiving
antipsychotic treatment with healthy control group.
Xiu et al. (2009) found that the serum BDNF levels of
schizophrenia patients receiving antipsychotic treatment
were significantly lower than the control group. Grillo et al.
(2007) compared the serum BDNF levels of schizophrenia
patients using clozapine or typical antipsychotic with
healthy controls. As a result, they stated that serum
BDNF levels of schizophrenia patients in both groups
were significantly lower than the control group. There
are also studies that find results in the opposite direction.
Reis and colleagues (2008) compared serum BDNF
levels of schizophrenia patients using antipsychotic with
BDNF levels of healthy control group. BDNF levels of
schizophrenia patients were significantly higher than the
control group. Gama et al. (2007) compared the serum
BDNF levels of patients with schizophrenia receiving
antipsychotic treatment with healthy control group and
euthymic bipolar disorder patients. Serum BDNF levels
of schizophrenia patients were found to be significantly
higher in both control group and bipolar disorder patients.
Patients taking antipsychotics were taken in these studies.
In our study, patients who had not used antipsychotic
before were taken. These last two studies were also done
in Brazil. Genetic differences and the effect of drug use
may be the main reason for the differences in the findings
of studies.

Chen et al. (2009) found that serum BDNF levels
in paranoid schizophrenia patients were significantly
higher than other schizophrenia subtypes. In our
study, serum BDNF levels of paranoid schizophrenia
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patients were significantly higher than disorganizedc’J

schizophrenic patients. Although serum BDNF levels of
paranoid schizophrenia patients were higher than those
of undifferentiated schizophrenia patients, the difference
was not statistically significant. The reason for this may
be the inadequate number of patients in our study. Huang
and Lee (2006) found that serum BDNF levels of catatonic
schizophrenia patients were significantly lower than those
of residual and paranoid schizophrenia patients. These
results suggest that the subtypes of schizophrenia may
be source from different biological bases. However, there
is a need for more research to be able to put this out more
precisely.

Studies in which the relationship between serum
BDNF levels and PANSS scores were investigated in the
literature revealed different results. Chen et al. (2009)
found a positive correlation between PANSS positive
subscale scores and BDNF, but not between PANSS
negative subscale scores and BDNF. Rizos et al. (2008)
found a negative correlation between both positive and
negative subscale scores and serum BDNF levels. Reis et
al. (2008) found no positive correlation between serum
BDNF level and PANSS positive subscale scores, but
found a positive correlation between PANSS negative
subscale scores and BDNF. Huang and Lee (2006) found
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a significant relationship between serum BDNF and
PANSS subscale scores consistent with our results. The
reasons for these differences that arise in studies are not
known precisely. However, these differences may be due
to differences in the clinical status of the patients, the
duration of the disease, or the frequency of alleles due to
BDNF gene polymorphism (Chen et al., 2009). GAF scores
of schizophrenia patients were compared with serum
BDNF levels and positive correlations were found between
them. When serum BDNF levels of schizophrenia patients
were lowered, GAF scores were also found to decrease. A
positive correlation between GAF scores and BDNF may
reflect a relationship between BDNF and disease severity.

The most important limitation of our study is that
our sample size is low. We also do not know how long
the stress level affects the BDNF measurement. It has
been shown that different stress sources may reduce
BDNF levels during studies. The stress they experience
due to the symptoms of schizophrenia patients may be
affecting BDNF levels (Smith et al., 1995). In conclusion,
our findings show that schizophrenia patients without
antipsychotic treatment have low BDNF levels. This may be
a reflection of the impaired neurodevelopmental process
in schizophrenia patients. Enlightening the role of BDNF
in schizophrenia can help to develop new therapeutic
strategies in the treatment of schizophrenia. In order to
better understand the role of BDNF in schizophrenia, we
need to conduct research on larger groups of patients.
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Abstract

Unmada (is a broad term which includes various psychiatric conditions) is characterized by deranged mental functions. ‘Bhutonmada’
(psychiatric conditions of idiopathic nature) is a type of unmada caused by affliction of ‘bhuta’ / ‘graha’ (evil spirits or super natural
powers). Kushmanda grahonmada (KG) is one among 18 types of bhutonmada. Till date there were no studies have been conducted
on KG and the present study aims at better understanding of this condition (KG) along with its clinical utility. KG is characterized by
various signs and symptoms like Bahu pralaapam (excessive talking / irrelevant speech / logorrhoea), Ugra vaakyam (verbal abuse
/ aggression / irritability), Vilambita gatim (slow movements / hypokinesia), Krishna vadanam (hyperpigmentation of face) and
Shoona pralamba vrishanam (huge scrotal / testicular swelling). It is very difficult to understand KG based on these few lakshana’s
(signs & symptoms) described in Ayurvedic texts. KG is a psychiatric condition associated with huge scrotal swelling. Various
conditions like ‘Paraneoplastic neurological syndromes’ (PNS), ‘Testicular adrenal rest tumors’ (TART), Testicular cancer with
brain metastasis’, ‘Paraneoplastic limbic encephalitis’ (PLE), ‘Paraneoplastic cerebellar ataxia’ (PCA) and other scrotal swellings
with psychiatric manifestations resembles with KG.

Keywords: paraneoplastic limbic encephalitis; testicular adrenal rest tumors; paraneoplastic cerebellar ataxia

Ozet

Unmada (gegitli psikiyatrik kogullari igeren genig bir terimdir), dengesiz zihinsel iglevierle vasiflandinimigtir. ‘Bhutonmada’
(idiyopatik doganin psikiyatrik kogullar), bhuta’ / ‘graha’ (kétii ruhlar ya da siiper dogal giigler) ‘in neden oldugu bir unmada
tiiriidiir. Kushmanda grahonmada (KG), 18 gesit bhutonma’nin arasinda bulunmaktadir. KG iizerine bugiine kadar herhangi
bir galisma yapilmamigtir ve bu galigma, klinik durumu ile birlikte bu durumun (KG) daha iyi anlagiimasini amaglamaktadir.
KG, Bahu pralaapam (asir1 konugma / ilgisiz konugsma / logorrhoea), Ugra vaakyam (sdzlii istismar / saldirganlik / sinirlilik),
Vilambita ag gegidi (yavas hareketler / hipokinezi), Krishna vadanam (yiiziin hiperpigmentasyonu) ve Shoona gibi gesitli belirtiler
ve semptomlarla iligskilendirilmekiedir. Ayurvedik metinlerde anlatilan bu birkag laksanaya (isaret ve semptom) bakarak KG’yi
anlamak gok zordur. KG, biiyiik skrotal giglik ile iliskili bir psikiyatrik durumdur. ‘Paraneoplastik nérolojik sendromlar’ (PNS),
‘Testis adrenal rest tiimdrleri’ (TART), beyin metastazi ile Testis kanseri *,” Paraneoplastik limbik ensefalit ‘(PLE),” Paraneoplastik
serebellar ataksi ‘(PCA) ve diger skrotal siglikler gibi gegitli durumlar psikiyatrik belirtileri olmaktadir. KG, “PLE”yi dzel referans
vererek “PNS” ile benzerlik gistermektedir.

Anahtar Kelimeler: paraneoplastik nérolojik sendromlar; paraneoplastik limbik ensefalit; paraneoplastik serebellar ataksi
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1. Introduction

Ayurveda possesses eight specialities among them,
‘Bhuta vidya’ (Ayurvedic psychiatry) deals with diagnosis
and management of various psychiatric conditions. The
word ‘bhuta’ has different meanings such as ‘super
natural power’ / ‘demon’ / ‘extra terrestrial force’ /
‘paranormal force’ / ‘popular ‘mythological personality’
etc in different contexts of various classical Ayurvedic
texts. ‘Bhutonmaada’ is a broad term and is characterized
by various abnormal behaviours and psychomotor activity
seen in a person with insidious onset and idiopathic in
nature (Mamidi & Gupta, 2015). Bhutonmada is a type
of unmada (psychosis) caused by affliction of ‘bhuta’ /
‘graha’. There are 18 types of bhutonmada’s explained
in Ayurvedic texts and ‘Kushmanda grahonmada’ (KG) is
one among those (Prasad & Kshama, 2015).

Description of KG is not available in Charaka samhita
(Agnivesha, 2008), Sushruta samhita (Sushruta,
2009) and Madhava nidana (Madhavakara, 2012). Only
lakshana’s (signs and symptoms) of KG are explained
in Ashtanga samgraha (Vriddha Vagbhata, 2012) and
Ashtanga hridaya (Vagbhata, 2005). The description
of KG is similar in both texts (Ashtanga samgraha and
Ashtanga hridaya). KG is characterized by the features
like Bahu pralaapam (excessive talking / irrelevant speech
/ logorrhoea), Ugra vaakyam (verbal abuse / aggression
/ irritability), Vilambita gatim (slow movements /
hypokinesia), Krishna vadanam (hyperpigmentation of
face) and Shoona pralamba vrishanam (huge scrotal /
testicular swelling) (Vriddha Vagbhata, 2012; Vagbhata,
2005). ‘Kushmanda’ is a Sanskrit word referring to a fruit
of the plant ‘Benincasa hispida’ (ash gourd). KG is named
as such due to the huge scrotal swelling which resembles
with the size of the ash gourd. Till date no studies
have been conducted on KG and it is an unexplored
concept of Ayurvedic psychiatry. The present study is
focused at better understanding of KG and its clinical
utility. KG has shown similarity with various psychiatric
/ neuropsychiatric conditions like ‘Paraneoplastic
neurological syndromes’ (PNS), ‘Testicular adrenal rest
tumors’ (TART), Testicular cancer with brain metastasis’,
‘Paraneoplastic limbic encephalitis’ (PLE), ‘Paraneoplastic
cerebellar ataxia’ (PCA) and other scrotal swellings with
psychiatric manifestations.

2. Paraneoplastic Neurological Syndromes

PNS is a condition which is defined as remote effects
of cancer and they should not caused by the tumor
itself and its metastasis, or by infection, by ischemia or
by metabolic disruptions. Central & peripheral nervous
system, neuromuscular junction and muscles can be
affected by PNS. PNS can be seen as an isolated condition
or it can occur in association also. In most of the patients,
the neurological disorder develops before the cancer
becomes clinically overt. The most common PNS are
Lambert-Eaton myasthenic syndrome (LEMS), limbic
encephalitis (LE), retinopathies, sensory neuronopathy
(SSN), stiff-person syndrome (SPS), encephalomyelitis
(EM), chronic gastrointestinal pseudo-obstruction (CGP),
subacute cerebellar ataxia, opsoclonus-myoclonus (OM),
and dermatomyositis. PNS are generally caused by
various autoimmune processes triggered by the cancer. A
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subacute progressive clinical course and a severe disability
are highly indicative of PNS (Honnorat & Antoine, 2007).

Limbic encephalitis (LE) is one of the PNS and is
characterized by confusion, marked reduction of the short
term memory, seizures, depression, hallucinations etc
which mimics a psychiatric illness. Among LE patients,
20% have a testicular tumor. Ma2-Ab (Ma 2 antibodies)
are present in the most of the patients with LE and
testicular cancer. LEMS is an autoimmune disorder of the
neuromuscular junction which is characterized by muscle
weakness and autonomic dysfunction. Opsoclonus
is defined by the spontaneous, arrhythmic and large
amplitude conjugate saccades occurring in all directions
of gaze. It is usually associated with myoclonus of the
limbs, trunk, and with encephalopathy. Patients with Ma2-
Ab generally develop limbic and brainstem encephalitis
with tumors of testes and also with some additional
cerebellar symptoms (Honnorat & Antoine, 2007).

3. Testicular Adrenal Rest Tumors

TART's are benign in nature and generally they are
bilateral. The location of TART's is within the rete testis.
Histologically, TART resembles adreno-cortical tissue.
TART's arise from aberrant adrenal cells descended
during embryological period along with the testes. TART
has the similar histological and functional features of
adreno-cortical tissue and growth can be stimulated
by increased ACTH (adreno-cortico trophic hormone)
(Claahsen-van der Grinten et al.,, 2009). Bilateral
testicular tumors (adrenal rests) may occur in untreated
or poorly controlled congenital adrenal hyperplasia
(CAH). Psychological abnormalities can be produced by
abnormal adrenal or adrenal rest tissue (Keely et al.,
1993). CAH is an autosomal recessive disorder occurs
due to 21-hydroxylase deficiency. Increased psychiatric
morbidity like drug and / or alcohol abuse as well as
suicidal tendency was found in CAH patients (Falhammar
et al,, 2014).

4. Other Scrotal Swellings with Psychiatric
Manifestations

Scrotal swellings are common problem among men of
all ages. The cause of scrotal swellings may be benign
or malignant. Most of the testicular tumors (95%) are
germ cell in origin, 4% lymphomas, and 1% other rare
histological types (Bromby & Cresswell, 2014).

4.1. Hydrocoele

It is a collection of fluid between the parietal and visceral
layers of the tunica vaginalis around the testis. Hydrocoele
in adults usually occurs due to the result of imbalance
between absorption and secretion of fluid by the tunica.
Hydrocoele may be secondary to an underlying testicular
tumour. Scrotal swellings can cause considerable anxiety
to the patient (Bromby & Cresswell, 2014).

4.2. Scrotal elephantiasis

It is an endemic in tropical regions due to ‘filariasis’
(Wucheria bancrofti). Scrotal elephantiasis is a condition
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characterized by huge scrotal lymphedema with gross
deformation of genitals. Even though it is not a life-
threatening condition, chronic lymphedema is a disabling
with significant physical and psychological morbidity.
Scrotal elephentiasis leads to various complications,
impaired hygiene, urinary incontinence and also
immobility (Brotherhood et al., 2014).

4.3. Giant scrotal lymphedema

It can be caused by obstruction, aplasia / hypoplasia
of lymphatic vessels. Most cases of lymphedema are
usually caused by an infection. Scrotal lymphedema
is due to abnormal accumulation of lymphatic fluid in
subcutaneous tissue of the scrotum. Lymphedema is of
two types; primary and secondary. Primary lymphedema
can be congenital-inherited (Milroy’s), praecox / tarda.
Secondary lymphedema has three origins, obstructive,
phlebitial and angio-neurotic. Peno-scrotal lymphedema
generally occurs following an infection or as a reaction to
injury. It is a condition leading to progressive enlargement
of the scrotum and penis (Rahman et al., 2009).

Inflammatory conditions of the testes like orchitis,
epididimitis, epididymo-orchitis; non inflammatory
conditions like varicocele, testicular torsion, hydrocele
and inguinal hernia are the causative factors of various
scrotal swellings (Sehgal et al.,, 2016). Conditions like
hydrocele, scrotal elephantiasis, scrotal lymphedema due
to inflammatory origin have not shown any similarity in
the signs and symptoms of KG (except scrotal swelling).
There is no evidence of presence of psychiatric features
in hydrocele, scrotal elephantiasis & scrotal lymphedema
etc conditions in literature.

5. Etiology, Pathogenesis, Course and Prognosis
of KG & PNS

Bhutonmada is idiopathic in nature and causative factors
are untraceable. Pragyaparaadha (intellectual blasphemy)
or karma (idiopathic) plays a significant role in the
pathogenesis as well as in prognosis of bhutonmada.
The onset of bhutonmada is sudden or insidious, without
significantly affecting the physiology of the body. The
signs and symptoms of bhutonmada is variable and the
nature of the condition is multi factorial. The course
and prognosis of bhutonmada is unpredictable in nature
(Prasad & Kshama, 2015). There is no special description
regarding etiology, pathogenesis, course and prognosis of
KG described in Ayurvedic texts. The common etiology,
course and prognosis mentioned for bhutonmada is
applicable for KG also (Agnivesha, 2008; Sushruta, 2009;
Madhavakara, 2012; Vriddha Vagbhata, 2012; Vagbhata,
2005).

Para-neoplastic antibodies are the only marker of
autoimmunity and they generally do not produce the
disease. Cellular immune mechanisms play a crucial role
in the pathogenesis of PNS. Till date, no studies have
proved that paraneoplastic antibodies are pathogenic. The
hypothesis that PNS are immune-mediated remains to be
proved yet (Honnorat & Antoine, 2007). PLE is an under

diagnosed due to its variability of symptoms and lack of
specific diagnostic markers (Voltz et al., 1999). PNS are
a heterogeneous group of disorders with huge variability
in clinical presentation. The psychiatric characterizations
of PNS syndromes remain relatively cursory (Kayser et
al., 2010). Thus, variable clinical presentation, uncertain
prognosis, idiopathic pathological processes of PNS shows
similarity with the etiopathology, course and prognosis
explained in the context of grahonmada / bhutonmada.

6. Similarity of Clinical Picture in Between KG and
PNS / PLE

Various lakshana’s of KG like Bahu pralaapam, Ugra
vaakyam, Vilambita gatim, Krishna vadanam and Shoona
pralamba vrishanam etc features resembles with PNS and
especially with PLE. The similarity in between the signs
and symptoms of these two conditions (KG and PNS /
PLE) is as follows;

6.1. Bahu pralaapam (excessive speech / irrelevant
speech / logorrhoea)

The word ‘bahu pralaapam’ denotes either excessive
speech or irrelevant speech or logorrhoea. There is no
evidence of association of scrotal swelling with excessive,
irrelevant speech or logorrhoea. Confusion, dementia,
psychomotor seizures and hallucinations are the features
of PLE (Gultekin et al., 2000) which may cause ‘bahu
pralaapa’. Autoimmune encephalitis clinically manifests
with neurological symptoms such as seizures, psychiatric
symptoms, such as anxiety, agitation, hallucinations
and psychosis. According to a case report, autoimmune
encephalitis clinically manifested with the symptoms of
bipolar disorder (Choe et al., 2013). ‘Pressure of speech’
is one of the characteristic features of ‘mania’ / ‘bipolar
disorder’ which are similar to ‘bahu pralaapa’.

PNS generally involves the central or peripheral
nervous systems, resulting in various symptoms ranging
from sensory neuropathies to severe and diverse
neuropsychiatric disturbances, such as dysfunction in
consciousness, cognition, behavior, mood, and perception.
Psychiatric changes such as irritability, hallucinations,
depression, personality disturbances, and cognitive
changes etc are found in PNS. Additionally patients may
experience confusion, sleep disturbances, and seizures.
Patients with LE have been described various myriad
symptoms, ranging from delusional thought content &
paranoid ideation to obsessive-compulsive behaviour
(Kayser et al., 2010). Mild to moderate dysarthria is found
in anti-Ta (Ma 2) syndrome (testicular cancer with PNS)
(Somnier, 2017). Even though there is no direct evidence
of ‘excessive speech’ or‘irrelevant speech’in PNS, it seems
that the underlying central nervous system pathology
and associated psychiatric or neuropsychiatric features
of PNS / PLE may cause ‘bahu pralaapa’ associated with
testicular tumors.

6.2. Ugravaakyam (agitation / aggression / verbal
abuse)

PNS associated with anti-Ma2 antibodies is characterized
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by nervousness and behavioural distrubances (Suero
et al., 2017). LE is an autoimmune neuropsychiatric
condition, which affects the medial temporal lobe of
the brain and is characterized by sub acute cognitive
symptoms, seizures, short-term memory loss, and
mood disturbances (Neto et al.,, 2016). According to a
case report, a patient of testicular cancer with anti-Ma2
encephalitis and PNS has shown irritability and anxiety
(Matsumoto et al.,, 2007). Mood disturbances such as
irritability & depression, panic attacks, hallucinations,
unexplained fear, confusion and obsessive-compulsive
behaviour etc are seen in anti-Ma2 LE. The association of
testicular cancer and anti-Ma2 limbic encephalitis in very
strong and due to this strong association orchiectomy or
testicular irradiation is suggested even if a tumor cannot
be found. LE is characterized by personality changes,
cognitive changes, irritability, delusions, hallucinations,
paranoid ideations, temporal lobe seizure / psycho-motor
seizures and dementia (Kayser et al., 2010). The verbal
abuse / irritability / agitation seen in PLE are similar to
‘Ugravaakyam’ of KG.

6.3. Vilambita gatim (slow movements /
hypokinesia)

‘Vilambita gati’ denotes slowness of movements, which
may be due to the huge scrotal swelling or hypokinesia
seen in PNS. LEMS is characterized by muscle weakness
and autonomous dysfunction (Honnorat & Antoine, 2007).
The huge scrotal lymphedema or scrotal elephantiasis
causes impairment of free movement due to progressive
enlargement of scrotum and penis (Rahman et al., 2009).
Gait disturbances and hypokinesis are found in PLE
(Kayser, 2010; Gultekin, 2000; Choe, 2013; Somnier,
2017; Suero, 2017). Impaired gait, rigidity of limbs and
hypokinesis are found in PNS associated with testicular
cancer and anti-Ma2 antibodies. Severe hypokinesis with
reduced verbal output has been found in some cases with
anti-Ma2 encephalitis. Severe hypokinesis is a very rare
phenomenon of para-neoplastic encephalitis. In these
patients (with hypokinesis), multifocal abnormalities in
substantia nigra or globus pallidus or both has been seen
in MRI (Magnetic resonance imaging). Bilateral lesions of
globus pallidus can cause Parkinsonism. The hypokinesis
and slowness of initiation or completion of movement may
be due to the damage of globus pallidus (major output
structure of basal ganglia) (Matsumoto et al., 2007).

The clinical clues for Ma2 antinbodies with testicular
cancer and PNS are the presence of both hypothalamic
(daytime sleepiness, cataplexy, narcolepsy, hormonal
deficits and hyperphagia) and brainstem dysfunction
(Machado et al.,, 2012). Atypical Parkinsonism with
severe akinesia, facial masking, tremors and rigidity are
seen in anti-Ta (Ma 2) syndrome (Somnier, 2017). PCA
or subacute cerebellar ataxia is one of the PNS, which
may manifests with gait disturbances and hypokinesia
(Honnorat & Antoine, 2007). The ‘vilambita gati’ of KG
denotes hypokinesis or atypical Parkinsonism or cerebellar
ataxia of PNS or impaired movement due to huge scrotal
swelling.
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6.4. Krishna vadanam (hyper pigmentation of
face)

The word ‘Krishna vadanam’ denotes either hyper
pigmentation of face or dark complexion of face due to
underlying disease. In 1% of internal malignancies, skin
provides the first clue for diagnosis. Skin manifestations
of internal malignancies may be due to direct effects (due
to the invasion of the skin by a tumor or its metastases)
or to indirect effects (which triggers the cutaneous signs
or symptoms). Some of the skin manifestations occur as a
part of complex PNS. PNS affecting the skin may precede
the manifestation of the tumor, but sometimes they may
also manifest at much later time. Malignancy is one of the
multiple causes which cause diffuse or focal darkening
(which is a distinctive skin sign) of the skin. The hyper
pigmentation in such cases is diffuse and profound in
exposed areas such as face, neck, back of hands, areas
affected by trauma, areas subjected to slight pressure,
and mucous membranes. Pigmentary changes have been
linked to the production of the polypeptide lipotropin,
which can induce the production of MSHs (melanocyte
stimulating hormone), which in turn, stimulates the
production of melanocytes in the skin. Association
of ACTH syndrome and reproductive organ tumors is
well known. Elevated plasma cortisol and corticotropin
levels indicates ACTH syndrome. Hyperpigmentation
is a nonspecific cutaneous manifestation of leukemia,
Hodgkin and non-Hodgkin lymphomas (Yuste-Chaves &
Unamuno-Pérez, 2013). Based on these findings it seems
that ‘krishna vadana’ mentioned in KG can be seen in a
case of testicular cancer with PNS.

6.5. Shoona pralamba vrishanam (scrotal
swelling)

As discussed in the previous sections, the scrotal
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swelling may be due to various inflammatory and non-em
inflammatory causes. Scrotal lymphedema or scrotalpf)

elephantiasis, hydrocele, inguinal hernia,

testicular =

tumors (malignant or benign) and TART etc are the™>

causes for scrotal swellings. ‘Shoona pralamba vrishana’
denotes painless scrotal swelling which indicates towards
a non-inflammatory (tumor or lymphedema) pathology.
By considering all the above facts it seems that the
lakshana’s explained in KG denotes a scrotal swelling
(mostly tumors) with associated psychiatric features
(PNS or PLE or PCA). No other bhutonmada (except KG)
is associated with scrotal swelling.

7. Conclusion

‘Kushmanda grahonmada’ is one among 18 types of
bhutonmada. KG is a psychiatric condition associated
with huge scrotal swelling. The signs and symptoms of
KG have shown similarity with various conditions like
‘Paraneoplastic neurological syndromes’ (PNS), ‘Testicular
adrenal rest tumors’ (TART), Testicular cancer with brain
metastasis’, ‘Paraneoplastic limbic encephalitis’ (PLE),
‘Paraneoplastic cerebellar ataxia’ (PCA) and other scrotal
swellings with psychiatric manifestations. Among these
conditions, KG has shown striking similarity with ‘PNS’
with special reference to ‘PLE'.
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DIKKAT EKSIKLIGi HIPERAKTIVITE BOZUKLUGUNDA SIK
GORULEN KOMORBID DURUM VE HASTALIKLAR, ORTAK
GENETIK ETKENLER

COMORBID SITUATIONS, COMORBID PSYCHIATRIC DISORDERS AND

COMMON GENETIC FACTORS IN ATTENTION DEFICIT HYPERACTIVITY
DISORDER

Hesna Giil"", Bedriye Oncii2

Ozet

Dikkat eksikligi hiperaktivite bozuklugu (DEHB), dikkatsizlik, asir hareketlilik ve diirtiisellik belirtileriyle seyreden nirogelisimsel
bir bozukluktur. DEHB nin etiyolojisinde genetik, sosyal ve fiziksel faktorlerin etkili oldugu diisiiniilmektedir.

Bu yazida DEHB ile komorbiditesi yiiksek olan durum ve hastaliklar ve DEHB etiyolojisindeki genetik faktorler- komorbidite
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iliskisinin ele alinmasi hedeflenmistir. Bu amacla Pubmed, Google Akademik ve diger cevrimici arama motorlan taranmis, elde &2

edilen veriler temel bilgilerle birlestirilerek sunulmaya calisiimistir. DEHB’den sorumlu oldugu dne siiriilen genetik faktdrlerle
ilgili cahismalarin sonuglarinin geliskili olmasi, bozuklugun heterojenligine, genetik ve gevresel etkenlerin olusturdugu epigenetik
dedisikliklerin etkisine ve ¢caligmalardaki istatistiksel kisitliliga bagh gdriinmektedir. Bu sinirliliklarin asilabilmesi igin, daha biiyiik
drneklemlerde genetik ve gevresel faktdrlerin ayni anda ele alindigi galismalarin gerekliligi agiktir.

Anahtar Kelimeler: dikkat eksikligi hiperaktivite bozuklugu; DEHB; genetik; etiyoloji; komorbidite

Abstract

Attention deficit hyperactivity disorder (ADHD) is a heterogeneous neurodevelopmental disorder characterized by inattention,
hyperactivity and impulsivity. Genetic, social and physical factors are thought to be influential in the etiology of ADHD. In this
review, we focus on diseases with high comorbidities with ADHD, study results on genetic factors in the etiology of ADHD, and the
relationship between genetic factors and comorbidities. The challenges of the results on genetical factors could be related with the
heterogeneity of the disorder, the effects of epigenetic changes caused by genetic and environmental factors, and the statistical
limitations of the studies. In order to overcome these limitations, it is clear that the larger studies should address genetic and
environmental factors at the same time.

Keywords: attention deficit hyperactivity disorder; ADHD; genetic; etiology; comorbidity
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1. Giris ve Amag

Dikkat eksikligi hiperaktivite bozuklugu (DEHB),
dikkatsizlik, asin hareketlilik ve durtisellik belirtileriyle
seyreden norogelisimsel bir bozukluktur (Association,
2013a). Tuim dinyada c¢ocuk ve ergenlerdeki DEHB
prevalansi %5.0-7.1, eriskinlerdeki prevalansi ise %2.5
olarak belirlenmistir (Gallo & Posner, 2016; Polanczyk, de
Lima, Horta, Biederman, & Rohde, 2007; Simon, Czobor,
Balint, Mészaros, & Bitter, 2009; Willcutt, 2012). DEHB
tanisinin erkeklerde kizlardan 2-4 kat daha fazla kondugu
bilinmektedir. Ancak bu durumun kizlarda daha geg
yaslarda tani konmasi ile iliskili oldugu duslntlmektedir
gunkl gocukluk dénemi sonrasinda cinsiyetler arasindaki
farkin azaldigi gozlenmektedir (Davies, 2014). DEHB
belirtilerinin siddeti ve goriilme sikhdinda yasam evreleri
boyunca dedisiklikler olsa da, cogunlukla belirtilerin okul
oncesi donemde bile var oldugu (Daley, Jones, Hutchings,
& Thompson, 2009) ve %50’ye varan oranlarda eriskinlik
déneminde de devam ettigi saptanmistir (Geissler &
Lesch, 2011; Spencer, Biederman, & Mick, 2007).

DEHB, vyapilan tim arastirmalara ragmen halen
nedenleri tam olarak anlasilamamis, genetik, sosyal ve
fiziksel faktorlerin etkili oldugu dusinilen heterojen bir
bozukluktur (Thapar, Cooper, Eyre, & Langley, 2013).
Bu hastalik sikhkla diger psikiyatrik hastaliklar ve
fonksiyonel bozukluklarla birliktelik gosterir. Tedavinin
etkin sekilde planlanabilmesi icin hem DEHB'nin hem de
komorbid durumlarin bitlincil bir yaklagimla ele alinmasi
gerekmektedir. Bu yazida DEHB ile sik gérilen komorbid
durumlar ve fonksiyonel sorunlarin gézden gegirilmesi,
DEHB etiyolojisini aydinlatmaya yonelik genetik
calisma sonuglarinin komorbiditelerle/ diger psikiyatrik
hastaliklarla iligkisinin ele alinmasi planlanmistir.

Bu yazida cocuklar ve eriskinlerde yapilan calismalar
iIsiginda asadidaki konu basliklari ele alinacaktir.

i. DEHB’de sik gérilen komorbid durumlar,

ii. Etiyolojide yer alan genetik faktérlerin komorbiditeler/
diger psikiyatrik hastaliklarla iliskisi

2. Yontem

Bu derleme igin Pubmed ve Google Akademik arama
motorlari*’attentiondeficithyperactivitydisorder”,"’ADHD",
‘’genetic, “etiology”, ' comorbidity” terimleri kullanilarak
taranmistir. Elde edilen veriler temel kitaplardaki bilgilerle
birlestirilerek sunulmaya calisiimisti. Tarama sirasinda
tarih sinirlamasi yapilmamis, tam metinlerine ulasilabilen
tim arastirmalar/ derlemeler gézden gegirilmis ve

herhangi bir dislama 6lgitu kullanilmamistir.

3. DEHB’de Sik Goriilen Komorbid Durumlar
3.1. Noropsikolojik Islevsellikle flgili Sorunlar

DEHB de godrilen davranigsal ve biligsel sorunlar
aciklamak (zere birgok noropsikolojik model o0One
strdlmustir. Bunlardan en ¢ok kabul gérenleri yiritici
islevlerde bozulma (executive dysfunction) (Barkley,
1997; Castellanos & Tannock, 2002), ertelemeye
katlanamama durumu (delay aversion) (E. Sonuga-Barke,
Taylor, Sembi, & Smith, 1992), ve temporal islemleme

sorunlandir (temporal processing deficits)(E. Sonuga-
Barke, Bitsakou, & Thompson, 2010). DEHB'li bireylerde
yapilan fMRI galismalari, ylriticu islevlerin merkezi olan
frontal lobda hipoaktivasyon oldugunu ortaya koymaktadir
(Cortese et al.,, 2012; Seidman, 2006; Willcutt, Doyle,
Nigg, Faraone, & Pennington, 2005). YUratlicl islev
bozuklugunun klinige yansimalari, unutkanlk, plan
yapamama ve gunlik igleri organize etmede (6rnegin
sabahlari okula gitmek igin zamaninda hazirlanmak)
zorluk yasama seklindedir. Ancak yakin dénemde DEHB
li bireylerle yapilan ve farkhh néropsikolojik islevleri
de arastiran c¢alismalar bu kisilerdeki noéropsikolojik
sorunlarin heterojen bir yapida oldugunu(Coghill, Seth,
& Matthews, 2014), yalnizca yurutlclt islev bozuklugu
degil, ertelemeye katlanamama, daha sonra elde edilecek
blylk bir 6dll yerine yakin donemdeki daha kligik bir
odull tercih etme gibi pek gok farkli sorunu da ortaya
koymustur (E. J. Sonuga-Barke, 2002; E. J. Sonuga-
Barke & Halperin, 2010). Motivasyonel farkliliklar, DEHB'li
bireylerde sik goriilen emosyonel labilitenin kaynagdi olarak
gosterilmektedir (Shaw, Stringaris, Nigg, & Leibenluft,
2014; Tripp & Wickens, 2009).

3.2. Emosyonel Islevsellikle Ilgili Sorunlar

Emosyonel disregulasyon DEHB |i bireylerde cok sik
gorilen bir klinik problemdir. Bir ok ebeveyn gocuklarinin
emosyonel kontrolde zorlandiklarini ve DEHB olmayan
akranlarindan daha sik negatif duygulanim yasadiklarini
belirtmektedir (Anastopoulos et al., 2011). Yakin dénem
klinik calisma derlemelerinde, emosyonel disregulasyon
prevalansi gocuk ve ergen yastaki DEHB’lerde %?25-
45, erigskin DEHB’lerde ise %30-70 olarak saptanmistir
(Posner, Kass, & Hulvershorn, 2014; Shaw et al., 2014).
Emosyonel disregulasyonun en sik klinik gérinima agresif
davraniglar, disiuk engellenme esigi ve artmis eksitabilitedir
(¢abuk uyariima). Vakalarin g¢ocukluktan erigkinlige
kadar izlendigi bir calisma emosyonel disregulasyonun
dikkat eksikligi ve hiperaktivite/dirtusellik belirtilerinden
bagimsiz olarak sosyal ve mesleki acidan olumsuzluklara
yol actigini ortaya koymaktadir (Barkley & Fischer, 2010).

Emosyonel islevsellikle ilgili diger bir sorunda DEHB’li
gocuk ve ergenlerde duygu tanima ve duygular regule
etme sorununun vyalnizca negatif duygularla sinirli
olmamasidir. Yakin doénemde vyapilan bir calismada
DEHB’li gocuklarda pozitif duygular (mutluluk, cosku gibi)
tanima ve regule etmeyle ilgili sorunlar da saptanmistir
(Da Fonseca, Seguier, Santos, Poinso, & Deruelle, 2009;
Sjowall, Roth, Lindqvist, & Thorell, 2013). Kontrol grubuyla
yapilan cgalismalar emosyonel disregulasyon ve artmis
uyarilabilirligin fizyolojik yonune de dikkat gekmektedir.
Bu sorunlari yasayan DEHB’li cocuklarda sempatik/
parasempatik sistem aktivasyonun daha yuksek oldugu
saptanmistir.(Musser, Galloway-Long, Frick, & Nigg, 2013)

3.3. Sosyal Iliskiler ve Akran Iliskilerindeki
Sorunlar

DEHB'li gocuk, ergen ve erigkinler arkadaslik agisindan
daha az tercih edilen bireylerdir (Harpin, Mazzone,
Raynaud, Kahle, & Hodgkins, 2016; Hoza, 2007; Hoza et
al., 2005). Sosyal iliskilerdeki sorunlar DEHB belirtilerinin
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tipi ve siddetine bagl farklihklar icermektedir. DEHB
kombine tip cocuk ve ergenlerde (hem dikkat eksikligi
hem hiperaktivite/ dirtisellik semptomlari olan), agresif
ve intrusiv davranislarin sikhigi, dikkat eksikligi 6n planda
olan tipte ise cekingenlik ve hafiza problemleri en sik
tercih edilmeme nedenleridir (Garcia-Castellar, Jara-
Jiménez, Sanchez-Chiva, & Mikami, 2015; Hoza, 2007;
Mikami, Huang-Pollock, Pfiffner, McBurnett, & Hangai,
2007). Sosyal iliskilerde o6zgiven ve yilksek sosyal
islevsellikle ilgili 127 galismanin gbzden gegirildigi ve 150
sonucun dederlendirildigi bir derlemede, tedavi edilmeyen
DEHB’li bireylerin DEHB olmayan bireylere gére daha
fazla 6zgliven eksikligi ve sosyal islev kaybi yasadiklari
belirlenmistir. Ayrica tedavi alan DEHB'li gruplarin (ilag
tedavisi ve/veya terapi yontemleri), 6zglivende %89,
sosyal islevsellikte %77 oraninda almayan gruplara gére
daha iyi durumda olduklari da ortaya konmustur (Harpin
et al., 2016).

3.4. Akademik Islevsellikle Ilgili Sorunlar

Akademik islevsellikteki sorunlar gocuk ve ergenlerde
tedavi arayisinin en 6nemli nedenlerinden biridir. Yapilan
galismalar bu alandaki sorunlarin okul éncesi dénemde
basladigini (DuPaul, McGoey, Eckert, & VanBrakle,
2001) ve ergenlik db6nemi sonrasina kadar devam
ettigini gostermektedir (Frazier, Youngstrom, Glutting,
& Watkins, 2007). Hastaligin 6zellikle dikkat eksikligi ve
ylrutlcu islev bozukludu ile ilgili belirtilerinin bu alanda
etkili oldugu dustnilmektedir (Daley & Birchwood, 2010).

3.5. Yikici Davranim Bozukluklari

DEHB ile en sik komorbid psikiyatrik hastalik grubu
yikici davranim bozukluklaridir. Yapilan calismalar Karsi
Olma Karsit Gelme Bozuklugu (KOKGB) ve Davranim
Bozukluklarinin yaklasik %50 oraninda DEHB'ye eslik
ettigini (Biederman, Newcorn, & Sprich, 1991; S.
Faraone, Biederman, & Monuteaux, 2002; Spencer et
al., 2007), uzun dénemde farkli alanlarda islev kaybi ve
diger kot sonuglarin ortaya gikmasinda etkili oldugunu
(Connor, Steeber, & McBurnett, 2010), ve sadece DEHB
belirtilerine sahip bireylere gére tedavi uyumsuzlugu ve
tedaviye direncin bu grupta daha yliksek oldugunu ortaya
koymaktadir (Villodas, Pfiffner, & McBurnett, 2012).

3.6. Duygudurum ve Kaygi Bozukluklari

DEHB ile birlikteligi en sik olan duygudurum bozukluklari
major depresyon, distimi ve bipolar bozukluk; kaygi
bozukluklari ise yaygin anksiyete bozuklugu, ayriima
anksiyetesi bozuklugu ve panik bozukluktur (Tarver, Daley,
& Sayal, 2014). DEHB tanisi konmus 381 okul ¢ocuguyla
yapilan bir galismada, gocuklarin %50’sinde duygudurum
bozuklugu, %33’Unde ise en az bir kaygi bozuklugu oldugu
saptanmistir(Wilens et al., 2002). Anksiyete, duygudurum
bozukluklari ve DEHB iliskisinin nérobiyolojisini inceleyen
yeni bir derlemede ise bu komorbiditenin farkli bir yonine
dikkat cekilmektedir. Bilindigi gibi anhedoni (pozitif
duygulan hissetmedeki azalma, yetersizlik) depresyonun
6nemli semptomlarindan biridi. Anhedoninin Kkisilik
Ozelligi haline geldigi durum ise hedonik ton olarak
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adlandiriimaktadir. Bu derlemede hedonik tona sahip
bireylerde, emosyonel afektin azalmasina neden
olan limbik - kortikal - striatal - pallidal - talamik
yolaklardaki sorunlarin, DEHB, anksiyete ve duygudurum
komorbiditesinin temel nedeni oldugu 6ne sirilmektedir.
Dopamin sistemi ve 6dul yolaklarindaki sorunlar nedeni
ile 6zellikle SSRI tedavisinden fayda gérmeyen anksiyete/
depresyon hastalarinda DEHB’nin mutlaka akilda tutulmasi
gerektigi de vurgulanmaktadir(Sternat & Katzman, 2016).

Tedavinin bu grup komorbiditeler Uzerindeki etkisini
arastiran calismalar ise, stimulan tedavilerin uzun
dénemde duygudurum ve anksiyete bozuklugu riskini
azalttigini (Biederman, Monuteaux, Spencer, Wilens, &
Faraone, 2009), kullanilan davranigsal ydntemlerin de
DEHB’ li gocuklardaki ice yénelim ve anksiyete belirtileri
Gzerinde olumlu etkilerinin oldugunu gostermektedir
(Jensen et al., 2001; Van Den Hoofdakker et al., 2007).

3.7. Norogelisimsel Bozukluklar

Norogelisimsel bozukluklardan otizm ve tik bozukluklari
DEHB ile birlikteligi sikca karsimiza cikan hastaliklardir
(Gallo & Posner, 2016). Son dbénemde vyapilan
ndrobiyolojik, genetik ve gériintlileme galisma sonuglari
bu hastaliklarin bir battntn farkli parcalari oldugu
gorisinin ortaya atilmasina neden olmustur (Kern et
al., 2015). Bu goériise gore, cesitli etiyolojik nedenler
(ndrotoksisite, noéroinflamasyon, eksitotoksisite, kronik
mikroglial aktivasyon, proinflamatuar sitokinler, toksik
madde maruziyeti, oksidatif stres gibi) néron hicrelerinde
uzun slreli esik dederin altindaki iletim ve/ veya kisa sureli
esik dederi asan iletime neden olmakta ve otizm, DEHB,
tik bozuklugu semptomlarinin tamamini farkl derecelerde
ortaya cikarmaktadir (Aoki, Abe, Nippashi, & Yamasue,
2013; Cao, Shu, Cao, Wang, & He, 2014; Casanova et al.,
2009; Keown et al., 2013; Kern et al., 2015; Liu, Chen,
Lin, & Wang, 2014; Peters et al., 2013).

Klinik calisma sonuglari da bu gorisi destekler
niteliktedir. Otizmin temel belirtileri olan iliski kurmada
zorluk ve sosyal islevsellikte bozulma ile sinirli davranis
kaliplari ve tekrarlayan davraniglar, DEHB ve tik
bozuklugunda en sik rapor edilen sorunlar arasindadir
(Grzadzinski et al., 2011; Hattori et al., 2006). DEHB'nin
gekirdek belirtilerinden olan dikkat, dirtisellik ve kendini
kontrol edebilme becerisi ile ilgili sorunlar ve hiperaktivite,
hem otizmli hem tik bozuklugu olan bireylerde siklikla
tedavi gerektiren klinik problemleri olusturmaktadir
(Association, 2013b; Banaschewski, Poustka, &
Holtmann, 2011). Anksiyete- korku belirtileri, davranim
sorunlari, obsesif kompulsif davraniglar, duyusal girdilerle
iliskili asin duyarhlik, depresyon ve uyku sorunlari da
basta tik bozuklugu olmak (zere her Ui¢ hastalikta da gok
sik gortlen klinik tablolardir (Geier, Kern, & Geier, 2012;
Ghosh et al., 2014; Hodge, Carollo, Lewin, Hoffman, &
Sweeney, 2014; Hvolby, 2015; Ozsivadjian, Hibberd, &
Hollocks, 2014).

4. DEHB ile Komorbiditesi Yiiksek Psikiyatrik
Bozukluklar ve Ortak Genetik Faktorler

4.1. Bipolar Bozukluk-DEHB

Eriskinlerde DEHB-BAB
aciklanamayacak kadar

birlikteligi
yuksektir. Bipolar

sansla
Bozukluk
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tanisi konmus vakalardaki DEHB orani %9.5-28, eriskin
DEHB tanisi konmus vakalardaki Bipolar Bozukluk orani
ise %20 civarinda gorinmektedir. Meta analizlerde
bu komorbiditenin ylksekligini desteklemektedir (S.
V. Faraone et al.,, 2015; Ryden et al., 2009; Wingo &
Ghaemi, 2007). Tum bu sonuglara ragmen molekiler
genetik galismalarinda komorbidite ile ilgili yeterli kanita
ulasilamamistir (Landaas et al., 2011; Lee et al., 2013;
Schimmelmann et al.,, 2013). 2017 yilinda yapilan bir
calisma 4609 DEHB, 9650 BAB ve 21,363 saglkl bireyin
GWAS (genom boyu iliskilendirme c¢alismasi genetik
varyasyonlari tanimlamak, bu varyasyonlarin hastaliklarin
etiyolojisi veya patofizyolojisindeki etkisini arastirmak
amaciyla hasta ve kontrol gruplarinin biitin genomlarinin
analiz edilmesini iceren galismalardir) calisma sonuglariyla
analizleri tekrarlamis ve DEHB-BAB arasindaki genetik
ortaklikta anlamli olabilecek SNP’lere (single nikleotid
polimorfizm) ulagilmisti. Bu SNP lerin 6. Kromozom
Uzerindeki CEP85L, 10. Kromozom Uzerindeki TAF9BP2,
ve sadece erken baslangicli BAB vakalari analiz edildiginde
de 5. Kromozom Uzerindeki ADCY2 geni ile iliskili oldugu
belirlenmistir (van Hulzen et al., 2017).

4.2. Tourette Sendromu- DEHB

Tourette Sendromu-DEHB arasindaki gugli
komorbiditeye ragmen bu durumun genetik alt yapisi
da maalesef yeterince aydinlatlamamistir Her ki
durumunda poligenik-heterojen yapida olmasi etiyolojiyi
aydinlatmaya yoénelik calismalar karsisindaki en énemli
zorluk gibi gérinmektedir. Bu gine kadar ulasilabilmis
sonuglar, DEHB-Hiperaktivite/Dirtlsellik 6n planda olan
tip ve Tourette komorbiditesinde COMT, DRD2, MAOA ve
SLC6A4 ; DEHB-Dikkatsizlik 6n planda olan tip ve Tourette
komorbiditesinde ise MOBP, DRD1 ve FASD2 genleri ile
ilgili polimorfizmlerin etkili oldugunu gostermektedir
(Diaz-Anzaldua et al., 2004; El Malhany, Gulisano, Rizzo, &
Curatolo, 2015; Tian et al., 2012; Yoon, Gause, Leckman,
& Singer, 2007; Yoon, Rippel, et al., 2007)

4.3. SNARE Kompleksi ve DEHB- Diger Psikiyatrik
Hastaliklar

SNARE kompleksi, ndérogelisim esnasinda etkili olan
hicre igi vezikiler salinimin &énemli bir pargasidir.
Bu kompleksi olusturan temel proteinler SNAP-25
(synaptosomal- associated protein 25), VAMP (vesicule-
associated membrane protein), Syntaxin ve dizenleyici
olarak rol alan Sinaptotagmindir. Bu proteinleri kodlayan
genlerden SNAP25, VAMP1, VAMP2, STX1A, SYT1, SYT2
genleri DEHB disinda 4 ©6nemli psikiyatrik hastalikta
daha calisilmis bazi calismalarda iliski saptanmazken,
bazilarinda pozitif iliski ortaya konmustur. Daha ayrintili
ifade edecek olursak SNAP 25 geni eriskin DEHB (Herken
et al., 2014), Major depresif bozukluk (Kim et al., 2007;
Wang et al., 2015), Bipolar bozukluk (Etain et al., 2010)
ve sizofrenide (Carroll, Kendall, O’'Donovan, Owen, &
Williams, 2009; Dai et al.,, 2014; Fanous et al., 2010;
Lochman, Balcar, Stastny, & Sery, 2013; Wang et al.,
2015); VAMP2 geni eriskin DEHB’de (Kenar, Ay, Herken,
& Erdal, 2014), STX1A geni eriskin DEHB (Kenar et al.,
2014; Sanchez-Mora et al., 2013), Otizm Spektrum

Bozuklugu (Durdiakova, Warrier, Banerjee-Basu, Baron-
Cohen, & Chakrabarti, 2014; Roberts, Hovanes, Dasouki,
Manzardo, & Butler, 2014; Tordjman et al., 2013) ve
Sizofrenide (Mulle et al., 2014; Wong et al., 2004) ve SYT1
geni Otizm spektrum bozuklugunda etkili bulunmustur
(Szatmari et al., 2007).

4.4. DEHB ve Diger Psikiyatrik Hastaliklarda Ortak
CNV’ler (Kopya Sayisi Varyanti)

Noropsikiyatrik hastaliklarin etiyolojisinde etkili oldugu
dusunilen diger alan genomik hastaliklar ve CNV'lerdir.
Bu hastaliklardan 6zellikle 22g11.2 delesyonu (Di-George
Sendromu), 16 p 11.2 duplikasyonu, 1g21.2 delesyonu,
ve 16pl1.2 delesyonunun DEHB ile iliskili olabilecedi,
ayni genomik sorunlarin Bipolar Bozukluk, Sizofreni, OSB
ve Mental Retardasyonda da dedisen derecelerde iliskili
oldugu belirlenmistir (J Elia et al., 2010; Josephine Elia
et al., 2012; Langley et al., 2011; Lionel et al.,, 2011;
Lowther, Costain, Baribeau, & Bassett, 2017).

4.5. BDNF-DEHB ve Diger Hastaliklar

BDNF santral sinir sisteminde yer alan ve beyin
fizyolojisinde ©nemli gorevleri olan bir nétrofindir.
Ozellikle 6§renme ve hafiza, édille ilgili stirecler, bilissel
islevler gibi noérogelisimsel silreglerde etkilidi. BDNF
sentezinin bozulmasi ve /veya baglandidi reseptorierdeki
sorunlar (tropomiyozin kinaz B-TrkB ve p 75) DEHB de
dahil birgok psikiyatrik hastalikla iliskili gérinmektedir. Bu
hastaliklardan en gok ele alinan ve sistematik derlemeler/
metaanalizler ile etiyolojideki etkisi arastirilan baslica
psikiyatrik hastaliklar major depresyon (Hing, Sathyaputri,
& Potash, 2017; Hosang, Shiles, Tansey, McGuffin, &
Uher, 2014; Molendijk et al., 2014), otizm spektrum
bozuklugu (Hellings, Arnold, & Han, 2017; Spratt et al.,
2015), sizofreni ve bipolar bozukluktur (Ahmed, Mantini,
Fridberg, & Buckley, 2015; Notaras, Hill, & Van den Buuse,
2015; Reinhart et al., 2015). Bu galismalarin sonuglari da
celiskili gérinmektedir.

4.6. Calisma Belledi ile Ilgili Genetik Faktérler-
DEHB ve Diger Psikiyatrik Hastaliklar

Onemli nérogelisimsel/néropsikiyatrik hastaliklardan
sizofreni, bipolar bozukluk, DEHB, otizm ve major
depresif bozuklukta ortak sorunlardan biri de galisma
bellegi ile ilgilidir. Calisma belledindeki bozukluklarin
genetik etiyolojisi ile ilgili calismalar, COMT, DAT1, D1,D2,
metabotropik glutamat reseptéri mgluR3 (GRM3), DISC1,
Neurogulin 1 (NRG1), Voltaj bagimli kalsiyum kanali
(CACNA1CQC), Reelin glikoproteini geni (RELN), ve BDNF geni
ile ilgili farkliliklarin etkisine dikkat gekmektedir (Schwarz,
Tost, & Meyer-Lindenberg, 2016). Farkedilebilecegi gibi,
DEHB etiyolojisiyle iliskili bulunmus genlerden bazilari da
calisma belledi ile ilgilidir ve komorbidite/ genetik ortak
altyapi ihtimalini desteklemektedir.

5. Sonug

DEHB yayginligi ve yasam kalitesine olumsuz etkileri
acisindan oldukga 6nemli bir psikiyatrik bozukluktur.
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Gegmis vyillardaki calismalarda DEHB’nin ailesel ve
kalitimsal gecis gosterdigi saptanmissa da, diger gogu
psikiyatrik bozuklukta oldugu gibi, epigenetik degisiklikler
ve etnik koken farkhliklarinin etkisiyle klinige yansimada
ciddi farkliliklar goérilmekte ve bu durum hastaligin
tani, tedavi ve 6nlenmesinde 6nemli zorluklara neden
olmaktadir. Calismalarla elde edilen veriler, DEHB’nin pek
cok diger psikiyatrik bozuklukla klinik ve etiyolojik acidan
ortak 6zelliklere sahip oldugunu, bu nedenle gok yonli ele
alinmasinin gerekliligini vurgulamaktadir.
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A RARE CAUSE OF ACUTE HYPONATREMIA: PSYCHOGENIC
POLYDIPSIA

AKUT HIiPONATREMININ NADIR NEDENiI: PSIKOJENIK POLIDIPSI

Mahmut Tas", Mehmet Tahir Gokdemir!, Abdullah Sen', Oner Avinca’, Mehmet Serdar Yildinm?

Abstract

Psychogenic polydipsia is a psychiatric condition characterized by excessive drinking of water. In studies conducted regarding
psychogenic or primary polydipsia, it’s been reported in patients with psychiatric disorders. Excessive drinking of water can lead
to excessive fluid loading and electrolyte imbalance. We aimed to present a patient case with psychotic disorder who developed
hyponatremia due to extreme water drinking and applied to emergency service with loss of consciousness. Case Presentation:
Thirty-four-year-old male, secondary school graduate, single, living with his family was applied to emergency room clinically
unconscious. In physical examination, general situation was bad, glasgow coma scale score point was 8. Minimal brain edema
was detected in cranial computed tomography (CT). In laboratory tests Na: 109 mmol / L (136-145 mmol / L). The patient who
was diagnosed with schizophrenia used drugs he could not remember its name. For the past 3 years, the patient has been using
amylsulpride 1200 mg / day, valproic acid + sodium valproate 1000 mg / day and clozapine 600 mg / day. The patient was treated in
emergency room with 150 ml 3% hypertonic infusion twice in 20 minutes to increase the Na concentration in the first hour by 5 mmol
/L and to relieve symptoms. As conclusion, hyponatremia patients may apply to emergency room with nonspecific symptoms such
as nausea and vomiting at the onset and consciousness changes that may progress to coma. Psychogenic polydipsia-associated
hyponatremia should be considered in patients with similar clinical findings and psychiatric history admitted to emergency room.

Keywords: Hyponatremia; psychogenic polydipsia; water intoxication

Girig

Psikajenik polidipsi, agiri su igme ile karakterize bir psikiyatrik durumdur. Yapilan ¢alismalarda Psikojenik veya primer polidipsi
psikiyatrik bozuklugu olan hastalarda bildirilmigtir. Asiri su igilmesi sivi yiiklemesine ve elektrolit dengesizligine yol agabilir.
Bizler, psikotik bozuklugu olan Agiri su igilmesi nedeniyle hiponatremi ve biling kaybi gelismesi sonucu acil servise bagvuran bir
olgu sunmayr amagladik.Vaka sunumu: Otuz dért yaginda, ortaokul mezunu, bekar, ailesi ile beraber yasayan erkek hasta acil
servis klinigimize bilinci kapali vaziyette getirildi. Yapilan muayenesinde genel durum kdtii, biling kapali Glasgow Koma Skalasi
(GKS) 8, kranial bilgisayarli tomografi (BBT)’sinde minimal beyin ddemi degerlendirildi. Laboratuvar tetkiklerinde Na:109 mmol/L
(136-145 mmol/L), tespit edildi. Sizofreni tanisi alan hasta bu siire zarfinda ismini hatirlayamadigi ilaglar kullanmigs. Son 3 yildir
amilsulprid 1200 mg/giin,valproik asit+sodyum valproat 1000 mg/giin ve klozapin 600 mg/giin ilaglarini kullaniyormus. Hastaya
Acil serviste, ilk 1 saatte Na konsantrasyonunu 5 mmol/l artirmak ve semptomlarin gerilemesini saglamak amaciyla 150 ml %3’liik
hipertonik infiizyonunu 20 dakikada gidecek sekilde 2 defa uygulandi. Sonug olarak, hiponatremi hastalari, baslangigta bulanti
kusma ve tablo komaya kadar ilerleyebilen biling degisikligi gibi nonspesifik klinik bulgularla acil servise bagvurabilirler. Benzer
klinik bulgularla acil servise basvuran psikiyatrik Gykiisii olan hastalarda psikojenik polidipsiye bagl gelisen hiponatremi akla
gelmelidir.

Anahtar Kelimeler: hiponatremi; psikojenik polidipsi; su zehirlenmesi
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1. Introduction

Psychogenic polydipsia is a psychiatric condition
characterized by excessive drinking of water. (Cronin
RE.,1987). For the first time, in 1933, Hoskins and
Sleeper described polyuria in schizophrenic patients.
Then, in 1938, a 31-year-old female schizophrenic patient
who had undergone convulsions after excessive water
consumption was published by Baharal (Illowsky BP.et
al., 1988;Bremner Al.et al.,1991). In studies conducted
regarding psychogenic or primary polydipsia, it's been
reported that about 6-20% of psychiatric patients could
be affected .(Verghese C.et al.,1996).

Fatal water intoxication has been described in many
different clinical situations in the literature. The most
common being the term “psychogenic polydipsia” while

others as; Polydipsia-hyponatremia syndrome (PHS),
hysterical polydipsia, compulsive polydipsia, primer
polydipsia, dipsomania, potomania, water poisoning,

psychogenic water poisoning and spontaneous water
poisoning. Unspecific symptoms such as nausea and
vomiting may be seen early in patients, and there may
be changes in mental and psychotic symptoms. This
may cause delay in the diagnosis. Early diagnosis is
very important to prevent severe hyponatremia that can
result seizures, coma and death (Farrell DJ.et al., 2003)
In this article, we aimed to present a patient case with
psychotic disorder who developed hyponatremia due to
extreme water drinking and applied to emergency service
with loss of consciousness.

2. Case Report

Thirty-four-year-old male, secondary school graduate,
single, living with his family was applied to emergency
room clinically unconscious. In physical examination,
general situation was bad, glasgow coma scale score
point was 8. Minimal brain edema was detected in
cranial computed tomography (CT). In laboratory tests
Na: 109 mmol / L (136-145 mmol / L), Urea: 6 mmol
/ L, Creatine: 0,52 mmol / L, Potassium 4,42 mmol / L,
Chlorine 69,9 mmol / L, Glucose 109 mmol / L. Arterial
blood gas analysis pH: 7,49, pCO2: 25,7 p0O2: 60,3. In
urine analysis, a density of 1001 mg / dL (1005-1030 mg
/ dL) was detected.

In the archive review of the patient, he first applied to
the psychiatric outpatient clinic in 2003 for aggressive
behavior, percussion delusions, anger explosions,
and delusions. The patient who was diagnosed with
schizophrenia used drugs he could not remember its
name. For the past 3 years, the patient has been using
amylsulpride 1200 mg / day, valproic acid + sodium
valproate 1000 mg / day and clozapine 600 mg / day. The
patient’s general condition was good until last week; the
patient was admitted to the emergency department after
worsening of consciousness after agitation and aggressive
behaviors developed in the last 2 days. According to the
information from the family of the patient, they said that
he drank a lot of water and made urine very often and
that he drank a lot of water in the last week. In other
examinations, no pathology was found and the patient
was diagnosed as psychogenic polydipsia due to excessive

CASE REPORT-VAKA GALISMASI

water intake and acute hyponatremia due to it.

The patient was treated in emergency room with 150 mi
3% hypertonic infusion twice in 20 minutes to increase
the Na concentration in the first hour by 5 mmol / L and
to relieve symptoms. The patient’s level of conscious was
improved during the treatment in emergency room, and
then he was transferred to intensive care unit for follow-
up and treatment. Treatment was continued with sodium
chloride and water restriction. He was discharged with the
recommendation to apply to the psychiatric outpatient
clinic after the sodium value increased to 137 mEq/L and
the general condition improved.

3. Discussion

Excessive water drinking in our case was diagnosed
as psychogenic polydipsia based on the history and the
examinations of the results. Excessive intake of polydipsia
or fluids is often seen in patients with psychiatric
disorders, particularly schizophrenia, when in fact there is
no need for water. Sudden and / or severe hyponatremia
that develops as a result of a condition defined as
water intoxication may lead to brain edema leading to
neurological and psychiatric symptoms. For this reason,
continuous ingestion of fluids in large quantities may
result in a potentially fatal medical problem .(De Leon
J.et al.,1994).

Polydipsia, which develops in psychiatric patients, is
totally voluntary in some cases. Excessive water intake of
patients with hypersensitivity to vasopressin is caused by
an increase in the dopaminergic activity and consequently
the elevated dopamine level stimulating the thirst center.
The etiopathogenesis of psychogenic polydipsia remains
uncertain despite this theories .(Dundas B.et al.,2007).
An organic cause was not found as a result of the
examinations performed in our case. The fact that the

patient was treated for a long period due to schizophreniaw

in the archive scan was consistent with the literature in
that the vast majority of psychogenic polydipsia cases
occurred in chronic schizophrenic patients.

Psychogenic polydipsia or primer polydipsia is
characterized by low plasma sodium. Hyponatremia may
exacerbate psychotic symptoms, sodium deficiency may
imitate early symptomatic psychosis or bipolar disorder.
(Dundas B.et al.,2007). Acute-onset hyponatremia
may induce delirium and behavioral changes that may
resemble psychomotor agitation or retardation. Our
patient initially showed agitation and aggressive behavior,
and then the consciousness was closed. We think that
the cause of acute hyponatremia due to excessive water
intake is the rapid change of consciousness that develops
within a few days.

Early diagnosis is important in reducing morbidity and
mortality associated with hyponatremic encephalopathy.
Prior symptoms in the hyponatremic clinic include nausea,
vomiting, disorientation, headache, fatigue, numbness,
confusion and muscle cramps. Most patients do not show
symptoms until serum [Na +] <125 mEq / L8. Patients
with chronic hyponatremia may exhibit nonspecific
symptoms at lower serum [Na +] levels, usually up to
<120 mEq / L. As hyponatremia progresses, patients
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may react improperly to verbal and painful stimuli and
may exhibit bizarre behavior or psychiatric symptoms
such as auditory or visual hallucinations may be observed.
Cerebral edema progression may lead to supratentorial
cerebral herniation, which may lead to seizures, or may
result in respiratory arrest due to compression of the
brainstem (Siegel AJ, 2008). The serum sodium level of
the patient was measured as 109 mEq / L.

Treatment should aim to increase the Na level rapidly

in cases of acute hyponatremia. It is known that
hyponatremia is a risk of osmotic demyelination when
corrected very fast. However, in the hyponatremic
guideline of 2014, it was underlined that the brain
edema caused by hyponatremia should be eliminated
immediately. Inadequately treated hyponatremia due
to slow infusion may result in permanent damage due
to brain edema, herniation or even death. Therefore,
the 2014 hyponatremia guide takes rapid treatment of
hyponatremia as priority, despite the risk of osmotic
demyelination (Spasovski G.et al., 2014). Encephalopathy
may progress to seizure and coma, which require
aggressive correction with hypertonic solutions such as
3% saline, to reduce neurological morbidity and death
risk with respiratory arrest (Nzerue CM.et al., 2003). An
aggressive treatment protocol was applied to prevent
complications of hyponatremia in our case.

4. Conclusion

Hyponatremia patients may apply to emergency room
with nonspecific symptoms such as nausea and vomiting
at the onset and consciousness changes that may
progress to coma. Psychogenic polydipsia-associated
hyponatremia should be considered in patients with
similar clinical findings and psychiatric history admitted
to emergency room.
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UPON THE PINSTRIPE BETWEEN STANDARD OF CARE AND
PSYCHIATRIC MALPRACTICE IN BIPOLAR DEPRESSION?: A
COMMENTARY FROM THE VIEWPOINT OF SUICIDE

BiPOLAR DEPRESYONDA ANTIDEPRESAN MONOTERAPISi STANDART
TEDAVI ILE PSIKIYATRIK MALPRAKTIS ARASINDAKI INCE GiZGIDE
NEREDE DOLASIR?: INTIHAR BAKIS AGISINDAN BiR AGIMLAMA

Yasin Hasan Balcioglu®

Abstract
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Psychiatry is one of the least facing profession to malpractice claim in medicine. Misevaluation of suicide risk is one of the mostQ
frequent issues for litigation in the practice of psychiatry. Psychiatrists are expected to foresee and prevent suicidality by the law, =
although suicide has an unpredictable diagnostic nature. Bipolar disorder (BPD) is an affective disorder associated with elevated ™ 2

rates of suicidal behaviour, particularly in depressive episodes. Therefore, the main target of standard therapeutic approaches
in BPD depression is the reduction of suicide risk. Treatment options ought to be carefully formed by the clinician, in light of
the determination of clinical severity and suicidal risk in bipolar depression. This article aimed to discuss to what extent use of
antidepressants is appropriate in bipolar depression regarding possible malpractice in line with evidence-based clinical guidelines
and actual literature.

Keywords: bipolar disorder; depression; malpractice; suicide

Ozet

Tipta malpraktis iddialariyla en az kargi karsiya kalan branglardan biri psikiyatridir. intihar riskinin degerlendirilmesindeki hatalar
psikiyatri uygulamalarinda en sik karsilasilan dava konularindandir. intiharin tahmin edilmesi giic tanisal dogasina ragmen hukuk,
psikiyatristlerden intihar1 dngérebilmesini ve énlemesini bekler. Bipolar bozukluk, Gzellikle depresif hecmedeki yiiksek intihar
davramig oranlariyla iligkili bir affektif bozukluktur. Bu yiizden bipolar depresyonda standart terapitik yaklagimlarin ana amaci
intihar riskini azaltmaktir. Bipolar depresyonda tedavi secenekleri klinisyen tarafindan hastaligin giddeti ve intihar riski géz dniinde
bulundurularak dikkatlice sekillendirilmelidir. Bu yazi, bipolar bozuklukta antidepresan kullaniminin olasi malpraktis agisindan ne
dlgiide uygun oldugunu kanita dayali klinik kilavuziar ve giincel literatiir isiginda tartigmayr amaglamigtir.

Anahtar Kelimeler: bipolar bozukluk; depresyon; intihar; malpraktis

'"Forensic Psychiatry Unit, Bakirkoy Training and Research Hospital for Psychiatry, Neurology and Neurosurgery, Istanbul, Turkey
“Corresponding author: Forensic Psychiatry Unit, Bakirkoy Training and Research Hospital for Psychiatry, Neurology and Neurosurgery, Istanbul, Turkey.
E-mail: yhasanbalcioglu@gmail.com Mobile: 905365477147

VOLUME-CILT 5 NUMBER-SAYI 3 / 2018 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES 187



JN BS 2018 Published by Uskiidar University / 2018 Uskiidar Universitesi tarafindan yayimlanmaktadir www.jnbs.org

LETTER TO THE EDITOR

Common recognition and the literature indicate
that psychiatry is one of the least facing profession to
malpractice claim in medicine. Psychiatry ranked 22nd
in the number of malpractice charges among 28 medical
specialities with a prevalence of 2.6% in a retrospective
15-year follow-up study (Jena, Seabury, Lakdawalla, &
Chandra, 2011). Unfavourably, while Turkish literature
lacks on actual malpractice statistics, nine of the 931
malpractice claims admitted to the Ministry of Health
between 1994 - 1999, were cases of psychiatry;
however, the numbers are estimated to be increasing
in Turkey (Ertem, Oksel, & Akbiyik, 2009; Ozver et al.,
2013). Misevaluation of suicide risk is one of the most
frequent issues for litigation in the practice of psychiatry.
A comprehensive examination is the sole and essential
diagnostic instrument to estimate the risk. Regardless of
the physician’s appropriate efforts for prevention, patients
inevitably commit suicide in some occasions which may
result in a lawsuit for psychiatric malpractice. 14% of
lawsuits are related to a failure in preventing suicide/
homicide (Meyer, 2006). Psychiatric liability regarding
suicide includes inexperience, misdiagnosis, erroneous
treatment, lack of surveillance and underestimation of the
risk (Terranova & Sartore, 2013).

Patients with affective disorders are at a very high risk
of death by suicide, approximately 20 times higher than
in the general population, particularly when remained
untreated. Bipolar disorder (BPD) is a lifelong affective
disorder characterized by manic, hypomanic, depressive
and euthymic episodes and associated with elevated rates
of suicidal behaviour. About a third to a half of bipolar
patients attempt suicide at least once in their lifetime, and
roughly 15-20% of attempts are completed, particularly
patients with depressive predominant polarity or in
depressive episode (Grande, Berk, Birmaher, & Vieta,
2016). Due to its episodic nature, treatment options
may vary from each episode in BPD. Mood stabilizers,
antipsychotics, antidepressants, electroconvulsive therapy
and psychotherapy are used in BPD. Nevertheless, the
severity of the prognosis in BD is mainly linked to the high
rate of suicide, especially in depressive episodes. Hence,
treatment of depression in BPD requires more specific
and structured medication procedures with strict follow-
ups. Mood-stabilizing pharmacotherapy is a cornerstone
of BPD treatment. Lithium is strongly recommended lone
or in combination with other psychotropic medication, as
a first- or second-line pharmacotherapy for the treatment
of mania and bipolar depression, as well as a first-line
maintenance treatment option for BPD (Toffol et al.,
2015). Growing body of evidence has indicated that with
lithium reduces the risk of suicide and suicide attempts in
patients suffering from affective disorders (Baldessarini
& Tondo, 2008). Apart from the fact that lithium has a
significant decreasing impact on suicidal attempt risk in
BPD, other mood-stabilizers such as valproate are also
found to be associated with a reduction of suicide risk
(Sendergdrd, Lopez, Andersen, & Kessing, 2008).

Suicide is a major worldwide public health concern.
Almost one million lives are lost each year to suicide, and
between 3%-5% of adults attempt suicide at least once
in their life. The most powerful predictor, major precursor

and risk factor of attempted and completed suicide is
a previous suicide attempt (Pompili et al.,, 2008). A
psychiatrist is expected to be able to evaluate the risk
on the basis of all available information, including patient
responses in a proper psychiatric interview, known risk
factors and history. “Foreseeability” is a legal term defines
reasonable expectation that some damage is likely to
arise from certain acts or omissions, and the law seeks for
it in order to conclude a suicide lawsuit as misdiagnosis or
negligent treatment (Sher, 2015).

Depression in bipolar disorder is a major therapeutic
challenge associated with disability and excess mortality.
Prompt and comprehensive assessment and management
of suicidal ideation in patients with bipolar depression are
needed (Grandeetal., 2016). Inthe presence of suicidal risk
in BPD depressive episode, treatment alternatives ought
to be paid more attention. Various pharmacotherapeutic
interventions are available and published in the literature
in BPD depression; however, to avoid legislative acts due
to inappropriate medication leading to suicide, physicians
should ground their medication on universal evidence-
based clinical guidelines. The relative usefulness of
standard antidepressants in BPD remains controversial
due to their propensity to induce cycling, mania or
hypomania, they are often enhanced by a combination
with mood-stabilizer in the first line treatment of bipolar
depression (Sadock, Sadock, & Ruiz, 2015).

As one of the most recognized, American Psychiatric
Association (APA) guideline on BPD suggests lithium and
lamotrigine to prevent any mood episode, lamotrigine is
an effective preventer for depressive episode. Medications
having the strongest evidence for efficacy for acute
treatment of depression in patients with bipolar disorder
are the olanzapine-fluoxetine combination, quetiapine
and lamotrigine. Prescription of antidepressants in the
absence of a mood stabilizer is not recommended for
bipolar patients according to APA guideline (Hirschfeld,
2005). The National Institute for Health and Care
Excellence (NICE) guideline offers lithium as a first-line
maintenance therapy in BPD. If lithium is ineffective
adding valproate or poorly tolerated switching valproate
with or without olanzapine are the alternatives. In
BPD depression, NICE guideline suggests checking
lithium blood level if the patient is taking lithium, if it
is inadequate, increase the dose of lithium; if it is at
maximum level, add either fluoxetine combined with
olanzapine or quetiapine on its own. If the patient is not
taking any mood-stabilizer, guideline suggests olanzapine
with/without fluoxetine, or lamotrigine, or quetiapine
on its own (NICE, 2014). Canadian Network for Mood
and Anxiety Treatments (CANMAT) guideline suggest
lithium, lamotrigine, valproate, olanzapine, quetiapine,
risperidone or aripiprazole monotherapy in BPD
maintenance, antidepressants are not recommended. In
BPD depression first-line treatment options are lithium,
lamotrigine, quetiapine monotherapy or, lithium/valproate
combined with antidepressants, olanzapine combined
with antidepressants, lithium - valproate combination.
CANMAT guideline considers management of a bipolar
depressive episode with antidepressants controversial
(Yatham et al., 2013). According to Consensus Group of
the British Association for Psychopharmacology (BAP)
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guideline, lithium or lamotrigine is recommended as
a first-line agent in bipolar depression. Lithium is also
considered as a risk-reducing agent for suicide. Quetiapine
also suggests convincing efficacy in BPD depression
(Goodwin & Psychopharmacology, 2009). Antidepressants
are probably effective for treating depression in bipolar
disorder; however, should be combined with antimanic
agents in order to prevent manic switches. The association
between suicidal behaviour and antidepressants are
needed to be clarified by the means of further studies.
Aforementioned guidelines are based on randomized
double-blind clinical trials, systematic reviews and meta-
analyses (Table 1).

Tablo 1. Evidence-based clinical guidelines on bipolar
depression

Not recommended /
Controversial

Guideline  First-line Recommended

Antidepressants without mood

APA Lithium Lamotrigine

Quetiapine stabilizors
Olanzapine-+Fluoxetine

NICE Lithium Valproate

Olanzapine

Quetiapine

Olanzapine + Fluoxetine

Lamotrigine

CANMAT  Lithium

Lamotrigine

Lithium + Valproate

Lithiumalproate + Antidepressants alone
Quetiapine  antidepressants
Olanzapine +
Antidepressants
BAP

Lithium Lamotrigine

Quetiapine Antidepressants without mood

Olanzapine-+Fluoxetine stabilizors

Despite one can find various treatment options in the
literature regarding BPD depression, none of the guidelines
encourages antidepressant monotherapy. Any intolerance
or side effect of lithium or valproate occurs, substitutional
options are available in guidelines. Assesment of suicide
risk is a subjective matter that protects psychiatrist facing
to legislation; nevertheless, medication preference in
ought to be compatible with the evidence-based literature
in order to fit standard of care.
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