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ABOUT THIS JOURNAL

The Journal of Neurobehavioral Sciences (J Neuro
Behav Sci) 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/jnbsdergileri).

Aims & Scope

JNBS ( J. Neuro. Behav. Sci ) is a comprehensive scientific

journal in the field of behavioral sciences. It covers
many disciplines and systems (eg neurophysiological,
neuroscience systems) with behavioral (eg cognitive
neuroscience) and clinical aspects of molecules (eg
molecular neuroscience, biochemistry), and computational
methods in health.

The journal covers all areas of neuroscience with an
emphasis on psychiatry and psychology as long as the
target is to describe the neural mechanisms underlying
normal or pathological behavior. Pre-clinical and
clinical studies are equally acceptable for publication.
In this context; the articles and treatment results of
computational modeling methods of psychiatric and
neurological disorders are also covered by the journal.

JNBS emphasis on psychiatric and neurological disorders.
However, studies on normal human behavior are also
considered. Animal studies and technical notes must have
a clear relevance and applicability to human diseases.
Case Reports including current neurological therapies or
diagnostic methods are generally covered by JNBS.

Besides; The scope of JNBS is not limited to the above-
mentioned cases, and publications produced from the
interdisciplinary studies established in the following fields
and with the behavioral sciences are included in the
studies that can be published in JNBS.

e Cognitive neuroscience

e Psychology

e Psychiatric and neurological disorders

e Neurophysiology

e System neuroscience

e Molecular neuroscience

e Computational Neuroscience

e Neuromodulation, Neurolinguistic, Neuromarketing

e Biochemistry

e Computational and simulation methods
interdisciplinary applications in medicine

e Artificial Intelligence (AI) and interdisciplinary
applications in medicine

e Brain imaging

e In vivo monitoring of electrical and biochemical
activities of the brain

e Molecular Biology

e Genetics

e Bioinformatics

e  Psychiatric Nursing

and

The average time from delivery to first decision is less
than 30 days.

Accepted articles are published online on average on 40
working days prior to printing, and articles are published
in print at 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:

Prof. Dr. Nevzat Tarhan (MD)
Uskudar University, Istanbul, Turkey

Co-Editors:

Assoc. Prof. Dr. Huseyin Ozan Tekin (PhD.)
Uskudar University, Istanbul, Turkey

Assoc. Prof. Dr. Turker Tekin Erguzel (PhD.)
Uskudar University, Istanbul, Turkey

Assoc. Prof. Dr. Gokben Hizli Sayar (MD)
Uskudar University, Istanbul, Turkey

Publication Editors:

Zeyneb Uylas Aksu
Uskudar University, Istanbul, Turkey
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Uskudar University, Istanbul, Turkey
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HAKKIMIZDA

of
Sci),
Uskiidar Universitesi'nin  Noérobilimin tiim alanlarinda

Nérodavranis Bilimleri Dergisi (The Journal

Neurobehavioral Sciences - J. Neuro. Behav.
yapilan orjinal galismalara yer veren resmi, bilimsel ve
erisime acik yayinidir. Iletilen tiim metinler/ Makaleler
seckin arastirmacilardan olusan ve dederli zamanlarini
ayirarak dergimize katkida bulunan yazi isleri kurulumuz
tarafindan detayli olarak gézden gegirilir. Sizin gibi
seckin bilim insanlarini/ Kisileri kiresel bilim toplumunu
desteklemek Uzere nitelikli galismalarini metin/makale

olarak yayinlamak igin davet etmek bizim igin bir onurdur.
Amacg ve Kapsam

JNBS ( J. Neuro. Behav. Sci ) dergisi davranis bilimleri
temasinda faaliyet gdsteren genis kapsamlh bir bilimsel
dergidir.

Birgok disiplini ve sistemler yoluyla (6rn. nérofizyolojik,
bilissel
sinirbilim) ve klinik ydnleriyle molekilleri (6rn. molekiiler

sinirbilim  sistemleri) davranissal (6rnegin
sinirbilim, biyokimya), sadlikta hesaplamali y&ntemleri

kapsar.

Dergi, hedef normal veya patolojik davranisin altinda
yatan néral mekanizmalari betimlemek oldugu muddetge,
psikiyatri ve psikolojiye bir vurgu ile sinirbilimin tim
alanlarini kapsamaktadir. Klinik 6ncesi ve klinik galismalar
yayin igin esit derecede kabul
Psikiyatrik
modelleme yéntemleri hakkinda yazilar ve tedavi sonuglari

edilir Bu baglamda;

ve norolojik bozukluklarin hesaplamali

da dergi kapsamina girmektedir.

Dergi; psikiyatrik ve nérolojik bozukluklara 6zel dnem
vermektedir. Bununla beraber normal insan davranisi
Uzerine calismalar da dikkate alinmaktadir. Hayvanlar
Uzerine galismalar ve teknik notlarin insan hastaliklariyla
net bir alakasi ve uygulanabilirligi olmahdir. Gtincel
norolojik tedaviler veya tani ydntemlerini igeren Vaka

Raporlari genel olarak JNBS’nin kapsamindadir.

Bunun yaninda; JNBS'nin kapsami yukarida belirtilen

durumlar ile kisitlanmamis olup asadida belirtilen
alanlarda ve davranis bilimleri ile kurdugu disiplinler
arasi calismalardan (Uretilen vyayinlar da JNBS de

yayinlanabilecek galismalar kapsamina girmektedir.

e Bilissel sinirbilim

e Psikoloji

e  Psikiyatrik ve norolojik bozukluklar

e Norofizyoloji

e Sistem sinirbilimi

e Molekiler sinirbilim

e Hesaplamal Sinirbilim

e Noromodilasyon, Norolinguistik, Néropazarlama

e Biyokimya

e Tipta hesaplama ve simiilasyon yéntemleri ve disip-
linlerarasi uygulamalari

e Yapay Zeka (AI) ve tipta disiplinlerarasi uygulamalar

e Beyin gérintilemesi

e Beynin elektrik ve biyokimyasal faaliyetlerinin in
vivo olarak izlenmesi

e Molekdiler Biyoloji

e Genetik

e Biyoinformatik

e  Psikiyatri hemsireligi

Teslimden ilk karara kadar gecen ortalama sire 30
giinden azdir.

Kabul edilen makaleler ortalama olarak 40 is glininde
baski dncesinde gevrimigi olarak yayinlanir ve makaleler
kabulden 3-6 ay sonra basili olarak yayinlanir. Makale
godnderimi hakkinda bilgi igin lGtfen Yazarlar Kilavuzumuza
bakin. Daha fazla bilgi veya yardima ihtiyaciniz olursa
IGtfen bize e-posta génderin (jnbs@uskudar.edu.tr)
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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=gfa&jid=34).

Assoc. Prof. Dr. Huseyin Ozan Tekin, PhD
Co-Editor, Journal of Neurobehavioral Sciences
Department of Psychology

Uskudar University
Altunizade Mh., Haluk Turksoy 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 letter 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.

Similarity Rate

The similarity of the submitted articles with the
Ithenticate program is determined.

The similarity rate should be below 25%.

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 INBS
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 humbers 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;
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*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.

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).

o 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:

e 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.

VOLUME-CILT 7 / NUMBER-SAYI 2 / 2020 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES VII

2019 Published by Uskiidar University / 2019 Uskiidar Universitesi tarafindan yayimlanmaktadir www.jnbs.org

JNBS



JN BS 2019 Published by Uskiidar University / 2019 Uskiidar Universitesi tarafindan yayimlanmaktadir  www.jnbs.org

JNBS

THE JOURNAL OF
NEUROBEHAVIORAL

SCIENGES

NORODAVRANIS BiLiMLERi DERGISI

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.

Acknowledgement of sources
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

VIl THE JOURNAL OF NEUROBEHAVIORAL SCIENCES VOLUME-CILT 7 / NUMBER-SAYI 2 / 2020



THE JOURNAL OF
NEUROBEHAVIORAL

SCIENCES

NORODAVRANIS BiLIMLERi DERGISi

JNBS

PUBLICATION ETHICS AND PUBLICATION MALPRACTICE
STATEMENT (ETHICAL GUIDELINES FOR PUBLICATION)

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 funding.
Potential conflicts of interest should
be disclosed at the earliest stage
possible.

Fun
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

mental errors in lish

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 to disclose relevant
competing interests and publish
corrections if competing interests
are revealed after publication.

If needed, other appropriate
action should be taken, such as
the publication of a retraction or
expression of concern.

It should be ensured that the
peer-review process for sponsored
supplements is the same as that
used for the main journal. Items
in sponsored supplements should
be accepted solely on the basis
of academic merit and interest to
readers and not be influenced by
commercial considerations.

Non-peer reviewed sections of
their journal should be clearly
identified.

Involvement and cooperation in
investigations

An editor should take reasonably
responsive measures when ethical
complaints have been presented
concerning a submitted manuscript
or published paper, in conjunction
with the publisher (or society).
Such measures will generally
include contacting the author
of the manuscript or paper and
giving due consideration of the
respective complaint or claims
made, but may also include further
communications to the relevant
institutions and research bodies,
and if the complaint is upheld,
the publication of a correction,
retraction, expression of concern,
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Abstract

Present study aims to construct the Western Aphasia Battery in Nepali language. Subjects for this study were 10 Nepali
speaking adults in age range of 30 and above, out of which five were healthy and five were aphasics. The cortical quotient
(CQ) was not included in the present study as many of our population were illiterate and examining them on the tests of
reading and writing was not possible. The current study clearly shows that aphasic patients can be identified and classified
into the types of aphasia and also severity of the language deficits can be obtained in terms of the AQ, by using Nepali WAB.
The test gives detailed information about oral language abilities which further provides the baseline for therapy plan and
recovery.
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1. Introduction

Aphasia is an acquired communication disorder caused
by brain damage, characterized by an impairment of lan-
guage modalities-speaking, reading, listening and writ-
ing. It is not the result of a sensory or motor deficit, a
general intellectual deficit, confusion, or a psychiatric dis-
order (Goodglass et. al 1993). Aphasia syndrome can be
classified in many ways. Most popular & clinically used
classification is the Boston Classification, where aphasia
is classified into following types: Broca’s aphasia, Wer-
nicke’s aphasia, Global aphasia, Conduction aphasia,
Anomic aphasia, and Transcortical aphasia.

Assessment is necessary to find out the exact degree,
nature, severity & type of aphasia. It also indicates what
aspects of language performance are most appropriate
for treatment (Byng et al 1990). One of the widely used
comprehensive test battery to diagnose degree, severity
& type of aphasia is Western Aphasia Battery (WAB) given
by Shewan & Kertesz in 1980. WAB designed to evalu-
ate linguistic & non-linguistic both skills. A linguistic skill
includes content, fluency, auditory comprehension, repe-
tition, reading, writing, calculation and naming. Non-lin-
guistic skill includes drawing, block design and praxis. The
scoring system provides the following overall measure of
severity: the Aphasia Quotient (AQ) & Cortical Quotient
(CQ). AQ is a measure of language ability whereas CQ
predict about the intellectual ability. WAB have eight sub-
tests and the total scoring is out of 100 where data score
below 93.8 are said to have aphasia, and score 93.8-97.0
are questionable and score above 97 are consider to be
normal. These scores were derived from the 215 apha-
sics, 63 normal controls and 53 non-aphasic brains dam-
aged patient (Kertesz, 1979).

These above scores were derived from English speaking
population. As no language have same structure and syn-
tax so it is not possible to have a common test to assess
and classify a disorder for all the languages. So far WAB
has been translated and developed in different languages
e.g. Korean (Kim & Na, 2004); Cantonese (Yiu, 1992);
Tagalog (Ozaeta C. & Kong A., 2012).

India is a multilingual country and has 780 languages in-
cluding 350 major languages (Linguistic Survey of India,
2013). Till now there are limited number of tests available
in Indian Languages. So far WAB has been developed in
Telugu (Pallavi, 2010), Kannada (Maria & Shymala, 2010)
Malayalam (Jenny, 1992), Bengali (Keshree et. al, 2013).
However there is no standardized test available in Nepali
till now to assess linguistics and non-linguistic skills for
person with aphasia.

Nepali is the eastern pahari language of the Indo-Aryan
language family. In some context Nepali is also known
as Gorkhali or Parbatiya (Burghart, 1984). According to
Appendix 1, chapter V of Census of India, 2011, Nepali
language has 38 segmental phonemes which include 6
vowels. Report further stated that word level analysis of
Nepali language revealed that a word contain at least one
syllable and at the most four syllables.

India is a large country with enormous number of lan-
guages being spoken. There are 350 major languages in
India. According to Indian constitution, there are several
officially recognized languages and Nepali is one of them

(Eighth Schedule of Indian Constitution, 1992). About
29,26,168 people speak Nepali language in India. Nepali
is spoken mainly in Sikkim, hills of West Bengal, Assam,
Darjeeling, Arunachal Pradesh and Himachal Pradesh
(Census of India, 2011).

We cannot use a test in one language to assess all the
different languages and therefore we need to develop
them in all the different languages. Nepali is one among
them where there is no standardized test to assess and
classify aphasics.

AIM OF THE STUDY:

Present study aims to construct the Western Aphasia
Battery in Nepali language (N-WAB) and to check for the
construct validity of the test by testing the N-WAB on per-
sons with aphasia.

2. Materials and Methods

It’s a pilot study and doesn’t involve any invasive pro-
cedures.

2.1. Subjects:

A total of 10 Nepali native speakers (age range: 39 to
82 years) participated in the present study. Among 10
subjects 5 were aphasics & 5 were healthy age matched
controls. Subjects were selected irrespective of their age,
sex, type or severity of the problem. In present study ma-
jority of subjects were illiterate or had very low education
level as shown in Table 1. Among the 5 aphasics 3 were
expressive aphasics tested 2 to 8 months post-onset, one
global tested 2 months post-onset and one was a recep-
tive aphasic tested 3 months post-onset. The CT scan or
MRI reports, on the site of lesion were obtained during
the initial investigation period (i.e. soon after the brain
insult) as shown in Table 1. All subjects were selected
from one of the hospital from Kathmandu, Nepal. All the
aphasic participants were diagnosed by Neurologist and
Speech-Language Pathologist on the basis of speech-lan-
guage characteristics and radiological study.

Table 1. Aphasic Subject Details

Educational ) . Provisional  Period Post-
Site of lesion ) )
Level Diagnosis Onset
1 82 M Ag_e related Broca’s 6 months
brain atrophy
Lt. Parietal
2 57 M hemorhage ¢ el 2 months
extending into
ventricle
Infraction in
3 4 F 10" Grade Lt. temporal Wernicke’s 3 months
parietal lobe
CVA (Lt. pari-
4 65 M 7" Grade (Ltp Broca’s 8 months
etal bleed)
Infraction in
5 39 F theleftpos- g s 2 months

terior frontal
gyrus

Table 2 provides the demographic details of control
group. Among 5, two were graduates and one was en-
gineer. All subjects from control group undergone brain
study and revealed normal brain study.
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Table 2. Demographic Details of Control Group

Educational Site of Provisional Period
Level lesion Diagnosis  Post-Onset
1 48 M Engineer No Lesion Normal -
2 65 M 10" Grade No Lesion Normal -
3 54 F 3¢ Grade No Lesion Normal -
4 36 M Graduate No Lesion Normal -
5 33 F Graduate No Lesion Normal -

2.2, Construction of Nepali WAB:

The English version of WAB has two parts. First part of
the test examines oral language abilities, which include
auditory comprehension and spoken expression. Scoring
of this part provides the aphasia quotient (AQ).

Second part of the test examines performance quotient,
which includes reading and writing, praxis, calculation
and construction. For present study, the second part of
the test is not included because many of our population
were illiterate and examining them on the tests of reading
and writing was not possible. Further tests such as the
Raven’s color progressive matrix as standardized data
are not available for Indian population. So the cortical
quotient (CQ), which calculates the combined scores on
language and performance subtests, will not be included
in the present N-WAB.

The N-WAB was developed similar to the original WAB.
In N-WAB each subtest was developed in Nepali. These
materials were a translation of the English WAB. These
translations were done using Birslin methodology of
cross-cultural translation (1970). During adaptation of
WAB in Nepali language some items were modified based
on the grammatical forms to suit the linguistic profile of
Nepali language and the cultural context. The constructed
test was rated by 3 speech-language pathologists and 2
linguists on the basis of familiarity and culturally suitable.
Less familiar and less culturally suitable words were
replaced by more familiar and more culturally suitable
words. However, the complexity of the original stimuli was
maintained as far as practicable.

The Nepali version of WAB has four major subsections
corresponding to the areas that have been most important
in identifying aphasia syndrome.

i Spontaneous Speech

ii. Auditory Verbal Comprehension
iii. Repetition

iv. Naming

Section I- Spontaneous Speech

This section was designed to check fluency and the
information content of the spontaneous speech. Patient
was asked some general questions and also to describe
the picture presented to him/her. Scoring was done
for information content and fluency separately. Scores
ranged from 0 to 10. Zero for ‘no information’ and ten for
‘correct response’ to all questions and picture description.

ORIGINAL ARTICLE-ARASTIRMA

Similarly for fluency zero was for ‘non-fluent speech’ (i.e.
no words or short meaningless utterances) and ten for
‘normal fluency’. Total score for spontaneous speech was
20.

Section II- Auditory Verbal Comprehension

This section was designed to check the auditory
comprehension and consists of three subsections. Those
are Yes/No questions, auditory word recognition and oral
commands. In first subsection some questions were asked
to the subjects and he/she was instructed to answer as
‘Yes’ or ‘No’. If he/she had difficulty in responding verbally
than Yes/No gestures were accepted. Each correct
response was given 3 points and maximum score was 60.

In the second subsection, subjects were asked to point
out the real or drawn objects. Each correct response was
scored ‘1’ and the maximum score was 60. In the third
subsection subject was asked to execute the commands
and each command was scored according to its complexity.
Maximum score for this subsection was 80. All scores of
the three subsections were then added up. The total score
for this section was 200.

Section III- Repetition

In this section patient was asked to repeat a few words
and sentences. Each response was scored on the basis of
its complexity as given in the test material. One point was
cut for errors in order of word sequence or for each literal
paraphasia. Total score for this section was 100.

Section IV- Naming

This section has four subsections- Object Naming, Word
Fluency, Sentence Completion, and Responsive Speech.

In the first subsection subject was asked to name the
objects presented in front of him/her. Maximum of 20
second was given for each item. Three points was given for
each correct response, 2 points for recognizable phonemic
paraphasia and 1 point if a phonemic or tactile cue was
required. The maximum score in this subsection was 60.
In the second subsection subject was asked to name as
many animals as he/she can in 1 minute. 1 point for each
animal named, even if distorted by literal paraphasia.
The maximum score was 20 for this subsection. In the
third subsection the patient was asked to complete the
incomplete sentences given by the clinician. Two points
was scored for correct responses and 1 point was cut for
phonemic paraphasia. The maximum score was 10 for this
subsection. In the fourth subsection subject was asked
some questions and scored 2 points for each acceptable
response, 1 point was cut for phonemic paraphasia and
the maximum score in this subsection was 10.

2.3. Procedure

The Detailed case history included demographic details
and medical history was taken. This included the etiology,
onset, radiological reports, neurological reports and other
medical reports. The subjects were instructed in their
mother tongue (Nepali) before administration of the
test. The set of instructions are listed in each section for
patient and as well as for examiner. Subject’s response
for each item administered was recorder in the individual
response sheets.

Then scoring was done as given in the score sheet. On
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the basis of the scores, the subjects can be differentially
diagnosed and classified as Global, Broca’s, Wernicke's,
Isolation, Transcortical Motor, Transcortical Sensory,
Conduction or Anomic aphasia.

2.4. Data Analysis:

Statistical analysis was done using SPSS 20.00 version
to find out whether the WAB in Nepali could differentiate
aphasics from the normal subjects. The mean, standard
deviation and percentile scores were computed using
descriptive analysis. To find out the significance level
between the groups independent sample t-test was
computed for all four subsections of WAB.

3. Results

Nepali version of WAB was administered in all 10
subjects. The WAB scores obtained for both groups were
as given in Table 3. The mean and standard deviation
were computed for all subsections: fluency, auditory
comprehension, repetition and naming.

Table 3. WAB Scores of all Participants

Auditory Com-
WAB Score AQ
Type of aphasia

= =

£ 3 ® &

= = =% (-5
1 3 0 5.05 2.8 6.1 33.9 Broca’s
2 2 2 3.4 1.0 2.0 20.8 Global
3 5 6 6.1 3.0 8.2 52.6 Wernicke’s
4 4 2 5.45 3.2 45 38.3 Broca’s
5 3 2 6.95 1.0 47 35.3 Broca’s
6 10 10 10 10 9.5 99 Normal
7 10 10 9.9 9.8 9.3 98 Normal
8 10 10 10 9.8 9.5 98.6 Normal
9 10 10 10 10 9.6 99.2 Normal
10 10 10 10 10 9.8 99.6 Normal

t-test was computed for all four subsections of WAB
between the aphasic’s subjects and control groups. The
result showed significant difference between normal
adults and aphasic performance on given tasks as shown
in Table 4. Our result support the findings of other studies
of adaption of WAB in other languages such as Malayalam
(Jenny, 1992), Telugu (Pallavi, 2010), Kannada (Maria &
Shymala, 2010), and Bengali (Keshree et. al, 2013).

Table 4. : Demonstrating Mean, S.D. and 't’ values for
control v/s aphasics performance on test

Subsections of Subjects Mean S.D. ‘t’ value
WAB

Control 10 0 0.001
Fluency

Aphasics 24 2.19
Auditory Control 9.98 0.04 0.001
Comprehension  Appagics 539 113

Control 9.92 0.10 0.00
Repetition

Aphasics 22 1.10

Control 9.54 0.18 0.01
Naming

Aphasics 5.1 2.27

Aphasic Quotient (AQ) for both the groups was calculated
and t-test was computed to measure the significance level
between both the groups as given in Table 5.

Table 5: Comparison of AQ score between both the
groups

Subjects Mean S.D. ‘t’ value
Control 98.88 0.61 0.0002
Aphasics 36.18 12.32 ii

Overall findings reveal that control group has much
better AQ than aphasics. Aphasic group showed larger
standard deviation as a broad spectrum of aphasic
patients were taken irrespective of their type and severity.
Similar findings were reported by other studies related to
adaption of WAB in other languages Korean (Kim & Na,
2004), Kannada (Maria & Shymala, 2010), and Bengali
(Keshree e al, 2013).

4. Conclusion

The current study clearly shows that aphasic patients
can be identified and classified into the types of aphasia
and also severity of the language deficits can be obtained
in terms of the AQ, by using Nepali WAB. The test gives
detailed information about oral language abilities which
further provides the baseline for therapy plan and
recovery.

Limitations of the study:

a. The test doesn’t include performance quotient which
includes reading and writing, praxis, calculation and
construction because we don’t have adequate valid
norms for test such as the RCPM and large number of
our population are illiterate.

b. Standard normative data could not be established
due to small sample size.

Future direction:

a. Need to be administered on large group of brain
damaged population to get sensitivity and specificity
of the test.

b. Performance Quotient need to be included in the test
battery.

Patient informed consent Informed consent was

obtained.

Ethics committee approval : It’s a pilot study and doesn’t
involve any invasive procedures.
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0z

Calismamizda OKB hastalari ile saglikli bireylerin aleksitimi diizeyleri karsilastirihp aralarinda anlamli bir fark olup olmadig
incelenmistir. Bununla birlikte kisilerin bazi sosyodemografik ozelliklerinin de OKB ve aleksitimi diizeyleri iizerinde etkili
olup olmadigi arastinimistir. Galismaya, Istanbul ilindeki Uskiidar Universitesi NP Feneryolu Tip Merkezi’nde tan1 almis
ve tedavileri halen devam eden, yaslari 18-45 aralijinda olan 25’i kadin 15’i erkek olmak iizere 40 gdniillii OKB hastas!
ile Istanbul ilinde yasayan rastgele segilmis, herhangi bir psikiyatrik tanisi bulunmayan, yaslari 18-45 araliginda olan 25’i
kadin 15°i erkek olmak iizere 40 goniillii saglikh birey katilmistir. Katihmeilar dncelikle calisma ve kisisel bilgilerin gizliligi
konusunda bilgilendirilmistir. Arastirmada elde edilecek verileri toplamak amaciyla, 80 katimciya, “Sosyodemografik Veri
Formu, Toronto Aleksitimi Olcegi (TAO-20) ve Yale-Brown Obsesyon Kompulsiyon Olcegi ve Semptom Listesi (Y-BOCS)”
uygulanmistir. Bu dlceklerden elde edilen veriler ise SSPS v.21 (Statistical Package for Social Sciences) programi ile
istatistiksel analize tabi tutulmustur. Siirekli degiskenlerin normallik dagilimi Skewness-Kurtosis degerlerinin -1.5 ve
+1.5 araliginda olusuna gore degerlendirilmistir. OKB tanili hastalarla saglikli kontrollerin dlgeklerden aldiklari puanlarin
kargilagtiriimasinda bagimsiz drneklem t testi yiiriitiilmiistiir. Sosyodemografik degiskenler bakimindan yiiriitiilen gruplar
arasi karsilastirmalarda bagimsiz drneklem Mann Whintey U testi yiiriitiilmiistiir. Olgeklerden alinan puanlar arasindaki
korelasyon degerleri ise puanlarin normal dagiliyor olmasi nedeniyle Pearson korelasyon analizi ile yiiriitiilmiistiir.

Yapilan ¢calismanin sonuglarina gire; OKB hastalarinin aleksitimi diizeyleri saglikli bireylerin aleksitimi diizeylerine gore

1 Uskiidar Universitesi, Psikiyatri Birimi, istanbul, Tiirkiye
2 Bakirkdy Prof. Dr. Mazhar Osman Ruh ve Sinir Hastaliklari E§itim ve Arastirma Hastanesi, Psikiyatri Klinigi, istanbul, Tiirkiye
3 Malazgirt Devlet Hastanesi, Psikiyatri Birimi, Mus, Tiirkiye
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anlamh bir bicimde daha yiiksek bulunmustur. OKB hastalarinin TAO-20’nin alt boyutlar olan duygu ifadesinde zorluk
puanlar ile duygu tamimlamada zorluk puanlan arasinda pozitif yonde anlamh iligki bulunmustur.

Anahtar kelimeler: Aleksitimi, obsesif kompulsif bozukluk, OKB

Abstract

In this study, we compared the levels of alexithymia in healthy individuals with OCD patients and investigated whether there
is a significant difference between them. Furthermore, some of the sociodemographic characteristics of the subjects were
also examined to determine whether they had an effect on OCD and alexithymia levels. 40 volunteer OCD patients, 25 of
whom were women and 15 men, aged 18-45 years, who were diagnosed at the NP Feneryolu Medical Center of Uskiidar
University, Istanbul, and who were randomly selected and living in Istanbul, 40 volunteer healthy individuals, 25 of whom
are women and 15 of whom are men and whose ages are between 18 and 45, are attended to this study. Participants were
first informed about the privacy of work and personal information. “Sociodemographic Data Form, Toronto Alexithymia Scale
(TAS-20) and Yale-Brown Obsessive Compulsive Scale and Symptom List (Y-BOCS)” were applied to all 80 participants in
order to collect the data obtained in the study. The data obtained from these scales were subjected to statistical analysis
with the SSPS v.21 (Statistical Package for Social Sciences) program. The normality distribution of continuous variables was
evaluated according to the occurrence of Skewness-Kurtosis values in the range of -1.5 and +1.5. An independent sample
t-test was conducted to compare the scores of healthy controls and OCD patients. Independent sample Mann Whintey U test
was performed among the groups in terms of demographic variables. Correlation values between the scores obtained from
the scales were analyzed by Pearson correlation analysis because the scores were normally distributed.

According to the results of this study; a significant difference was found between the levels of alexithymia of healthy individuals
and OCD patients. The levels of alexithymia in OCD patients were significantly higher than those of healthy individuals. Apart
from this, there was a significant positive correlation between the difficulty describing feelings scores of OCD patients and
the their difficulty identifying feelings scores of the TAS-20 subscales. In addition, a number of suggestions have been added
in order to make contribution to the literature of this research which is also included in similar studies.

Keywaords: alexithymia, obsessive compulsive disorder, 0CD

1. Giris

Insanin en 6nemli ézelliklerinden biri diistindiiklerini ve
hissettiklerini sozel ifade edebilisi ve diger kisilerle iletisim
kurabilmesidir. Baz kisiler duygulari fark edebilmek
ve onlar ifade etme konusunda sorun yasayabilirler.
Kisiler arasi iletisimde duygularin farkedilmesi ve sbze
dokulebilmesi saghkl iletisim igin 6nemlidir (Kogak, 2002).

Aleksitimi  kisinin duygulari tanimasinda ve ifade
edilmesinde zorluk olarak tanimlanmistir (Sifneos ve
ark., 1977). Aleksitimik kisiler duygulari farketmede
yasadiklari glglikten dolayi duygu ve dislinceleri arasinda
bag kurmakta zorlanabildikleri belirtilmistir (Sifneos

birinci dereceden akrabanin verilerini karsilastirmislardir.
Calismanin bulgularina gére ise, aleksitimi dizeylerinin
aileler Gzerindeki OKB risk fakt6ériini yansitmadigi sonucu
cikmistir. Ancak buna ragmen OKB ve aleksitimi dizey
iliskisine bakildiginda OKB'nin ylksek aleksitimi dizeyi ile
anlamli bir bigimde iligkili oldugu belirlenmistir (Grabe ve
ark., 2006).

Literatir incelemeleri sonucunda Ozellikle Tirkiye
icinde aleksitimi ve obsesif kompulsif bozukluk iliskisi ile
dogrudan ilgili cok fazla galisma yapilmadigi goértlmustar.
Bu nedenle bu calismada saglikli kontrol grubu da
kullanilarak OKB ile aleksitimi dlzey iliskisinin literatlire

ve ark., 1988). Aleksitimi gesitli psikiyatrik hastaliklara
siklikla iligkili bulunmustur (Fogley ve ark., 2017).
Obsesif Kompulsif Bozukluk (OKB) kisiyi rahatsiz eden
zihne istem disi gelen dislince imaj ve veya dirtilerle
ile bu sikinti hissi ve rahatsizliktan kurtulmak amaciyla
yapilan tekrarlayan davranissal veya zihinsel siregler ile
karakterize bir bozukluktur (Association, 2013).

OKB'de istemdisi gelen distince ya da imajdan ok kisinin
bu duruma atfettigi deder ve yorumun Kkisiyi sikintiyi
ugrattigi belirtiimektedir (Beck ve ark., 1985). OKB'nin
olusumunda ve slirmesinde duygu dizenleme sirecinde
yasanan zorluklar 6n plana ciktigi distntlmektedir (Kring
& Sloan, 2009).

De Berardis ve ark. (2005), 112 OKB hastasi ile yapmis
olduklari calismada, obsesif kompulsif bozuklukta
aleksitiminin %20 ile 40 arasinda gorilebilecegini ve ig
gora azhg ile iligkili oldugunu belirtmislerdir. Grabe ve ark.
(2006), obsesif kompulsif bozuklukta aleksitimi diizeyini
incelemek igin bir aile galismasi yapmislardir. Bunun igin
Alman olan OKB'ye sahip 82 vaka ve 169 birinci dereceden
akraba ile 76 saglikli kontrol grubu bireyleri ve 144

katkisi amaglanmistir.
2. Yontem

Calismamizin  amaci OKB hastalart  ve saglikli
bireylerin Yale-Brown 0lgedindeki skorlarini géz 6niinde
bulundurarak, bu iki gruptaki bireylerin Toronto
Aleksitimi Olgedi sonuglarina goére aleksitimi skorlarini
karsilastirip iliski olup olmadigini incelemektir. Uskidar
Universitesinden 25.04.2018 tarihinde 588 numara ile
alinan etik kurul onami sonrasinda galismaya baslanmistir.

Istanbul’daki Uskiidar Universitesi NP Feneryolu Tip
Merkezi'nde tani almis 18-45 yas araliinda calismaya
goénllli olmus OKB tanisi ile izlenen ve tedaviye devam
eden gonulld katilimcllar ve “random” ydntemiyle
secilmis olan, Istanbul’da yasayan, 18-45 yas araligindaki
calismaya katilimda gonullia psikiyatrik hastaligi olmayan
katilimcilar calismaya dahil edilmistir.

Bu arastirmada veri toplamak amaci ile drneklemdeki
kisilere uygulanmak adina, “Sosyodemografik Veri Formu”,
“Yale-Brown Obsesyon Kompulsiyon Olgegi (Y-BOCS)” ve
“Toronto Aleksitimi Olcegdi (TAO-20)" kullaniimistir.
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2.1. Sosyodemografik Veri Formu:

Kisisel bilgileri elde etmek amaciyla arastirmacilar
tarafindan hazirlanmig, 18 soruluk bir formdur. Bu form
sayesinde arastirmaya katilan bireylerin yaslari, medeni
durumlari, gocuk sahibi olma durumlari, gelir dizeyleri,
meslekleri, varsa kronik hastaliklari, yasadiklari yer ve
yetistirilme bigimleri ile ilgili temel bilgiler edinilmistir.

2.2. Yale-Brown Obsesyon Kompulsiyon Olcegi ve
Semptom Listesi (Y-BOCS):

Y-BOCS, OKB belirtileri olan hastalardaki obsesyonlarin
ve kompulsiyonlarin cesitlerini ve derecesini 6lgmek
amaci ile kullanilan bir 8lgektir. Toplam 19 maddesi
vardir. Bunlardan ilk 5’i obsesyonlari, sonraki 5'i ise
kompulsiyonlari 6lglyor olup geriye kalan 9 madde 6lcedi
uygulayan uzman tarafindan vyapilmaktadir. Olcedin
toplam puaniniilk 10 maddenin toplami belirler (Goodman
ve ark., 1989). Bu odlgede dair yapilmis olan gegcerlilik ve
guvenilirlik galismasinin Turkge versiyonu 1995 yilinda
Tek ve arkadaslan tarafindan gergeklestirilmistir (Tek ve
ark., 1995).

2.3. Toronto Aleksitimi Olcegi (TAO-20):

Toronto Aleksitimi Olcedi (TAO), ilk olarak 1985
senesinde, Taylor ve ark. (1985) tarafindan, kisilerde
aleksitimik 6zellikler olup olmadigini tespit etmek igin
tasarlanmistir 26 maddeden ve 4 faktérden olusmus
olan bu ilk versiyonu ayrica 4 alt kapsamdan meydana
gelmistir.

Sonrasinda vyapilan gesitli galismalar dogrultusunda
olusturulan degisiklikler sonucu 6lgek 26 maddeden 20
maddeye, 4 alt kapsamdan 3 alt kapsama dondstirilip
sadelestiriimis ve ismi de TAO-20 olarak Bagby ve
arkadaglar tarafindan 1994 yilinda dedistirilmistir (Bagby
ve ark., 1994 a, b; Taylor ve ark., 1985).

Toronto Aleksitimi Olgedi (TAO-20)'nin Tirkge diline olan
uyarlanmasini Glleg ve arkadaslarn gerceklestirmislerdir
(Glleg & Kose, 2009).

2.4. istatistiksel Analiz

Arastirmada elde edilen veriler SPSS v.21 (Statistical
Package for Social Sciences) programi ile istatistiksel
analize tabi tutulmustur. Surekli dediskenlerin normallik
dagihmi Tabachnick ve Fidel'in 6nerdigi gibi Skewness-
Kurtosis dederlerinin -1.5 ve +1.5 araliginda olusuna goére
dederlendirilmis olup katilimcilarin Yale-Brown Obsesyon
Kompulsiyon Olgedi ve Semptom Kontrol Listesinden
aldiklari puanlarla Toronto Aleksitimi Olgeginden aldiklar
puanlarin normal dadim gosterdigi tespit edilmistir
(Tabachnick & Fidell, 2013). Bu nedenle OKB tanil
hastalarla sadghkh kontrollerin o6lgeklerden aldiklari
puanlarin karsilastirlmasinda bagimsiz 6érneklem t testi
yuritdlmastir. OKB tanili hastalarin ve kontrol grubunun
sosyodemografik ozelikleri bakimindan dadiimlari ve
kategoriye diisen katilimci sayisinin az olmasi nedeniyle,
sosyodemografik dediskenler bakimindan ydritilen
gruplar arasi karsilastirmalarda bagimsiz 6rneklem Mann
Whintey U testi ylritilmistir. Olgeklerden alinan puanlar
arasindaki korelasyon dederleri ise puanlarin normal
dadiliyor olmasi nedeniyle Pearson korelasyon analizi ile
uygulanmistir.

3. Bulgular

Arastirmanin 6rneklemi yaslari 18-45 arasinda dedisen
n=40 OKB tanili hastalar (yas ort=30.30; ss=8.812) ve
n=40 saglikl kontrol grubu (yas ort=30.90; ss=7.407)
olmak lzere, toplamda n=80 katilimcidan (yas ort=30.60;
ss=8.094) olusmaktadir.

3.1. OKB Tanili Hastalarla Saghkh Kontrollerin
Sosyodemografik Ozelliklerine iliskin Bulgular

OKB tanili hastalarla sadlikli kontrollerin cinsiyetlere
dadilimlari birbirlerine esittir. OKB tanili hastalarin %62.5’i
kadin ve %37.5'i erkektir. Ayni sekilde saglikli kontrollerin
%62.5’i kadin ve %37.5'i erkektir.

Kadin katilimcilarin yas ortalamasi 30.54 (ss=8.700),
erkek katiimcilarin yas ortalamasi 30.70 (ss=7.111) olup,
toplamda katilimcilarin yas ortalamalari 30.60 (ss=8.094)
bulunmustur. OKB tanili hastalarin yas ortalamasi 30.30
(ss=8.812) ve saglikh kontrollerin yas ortalamasi 30.90
(ss=7.407) olup, toplamda katilimcilarin yas ortalamalari
30.60 (ss=8.094) bulunmustur.

OKB tanili bireylerin %30’u evli, %70'i bekardir. Saghkli
kontrollerin %27.5'ievli, %65'ibekarve %7.5'ibosanmistir.
OKB tanil bireyler ile saglkli kontrollerin cinsiyet, medeni
durum, egitim durumu, birlikte yasadiklar kisiler, cocuk
varligi, gelir durumu ve calisma siiresi agisindan gruplar
arasinda anlaml fark bulunmamistir (p>0.05).

OKB tanili hastalarla saglikl kontrollerin galisma durumu
dagilimlar arasinda anlamli fark bulunmustur (p<0.05).
Sagdhkh kontrollerin %67.5'i bir iste calisirken, OKB tanili
bireylerin %42.5’i bir iste galismaktadir. Bulgular Tablo
1’de gOsterilmistir.

3.2. OKB Tanili Hastalarla Saghkh Kontrollerin
OKB Belirtileri ve Aleksitimi Diizeyleri Bakimindan
Karsilastiriimasi

OKB tanili kisiler ile sadlikli kontrollerin Yale-Brown
Kompulsiyon Olcedi ve Semptom Kontrol Listesinden
(Y-BOCS) aldiklarn ortalama puanlar arasinda anlamlh
fark bulunmustur [t=20.716; p=.000]. OKB tanili
bireylerin Y-BOCS puan ortalamalari (ort=23.75) saglikli
kontrollerin ortalamalarindan (ort=4.40) anlamli sekilde
yuksek bulunmustur (p<0.05).

OKB grubu ile saglikli kontrol grubunu Toronto Aleksitimi
Olgeginden aldiklar toplam puan ortalamalar arasinda
anlaml dizeyde fark bulunmustur (p<0.05). OKB tanili
hastalarin aleksitimi ortalamalan (ort=57.30) saglikli
kontrollerin ortalamalarindan (ort=50.90) anlamh sekilde
ylksektir (p<0.05).

OKB tanili hastalarla saglikli kontrollerin Toronto
Aleksitimi Olcedin Duygu ifadesinde Zorluk ve Duygu
Tanimlamada Zorluk alt Olgedinden aldiklari ortalama
puanlar arasinda anlamli fark bulunmus ve OKB grubundan
daha yliksek saptanmistir (p<0.05). OKB tanili hastalarla
saglkh kontrollerin Toronto Aleksitimi Olgedin Disaridan
Yénlendirilmis Disinme alt 6lcedinden aldiklari ortalama
puanlar arasinda anlamh fark bulunmamistir. (p>0.05).
OKB ve saglikh kontrol grubunun 6lgek puanlari agisindan
dederlendirilmesi Tablo 2'de verilmistir.
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Tablo 1. OKB Tanih Hastalarla Saglikh Kontrollerin Tablo 2. OKB Tanili Hastalarla Saglikh Kontrollerin

Sosyodemografik Ozelliklerine iliskin Frekans Dagilimlari,  Sosyodemografik Ozelliklerine iliskin Frekans Dagihimlari, ?
Yuzdelikleri ve Ki-Kare Bulgulari Yuzdelikleri ve Ki-Kare Bulgulari 2
=
Saghikh Grup N ORT SS t P =
(11(:] Kontrol Toplam 12 p H
OKB 40 2375 5093 20716  .000* ES
n 25 25 50 .000 1.000
Kadin Y-BOCS Puami Saglikl =
% 62.5 62.5 62.5 - 40 440 2994 S
Cinsiyet ] ] %0 ontro <
(2~
Erkek n > > OKB 40 5730 8262 3992  .000* £
P =
% 375 375 375 TAO-20 Toplam Puani Saglikii =
o n 12 11 23 3118 210 Kool Y0 5080 5.878 E
vii >
S
%o %00 275 288 ; OKB 40  17.95 6473 4723 .000° =
Medeni  gecar ) 28 2 * :f:d:?ng?ﬂfuuk St g
Durum % 70.0 65.0 67.5 Kontrol 40 12.35 3.786 ﬁ
n 0 3 3 0KB 40 1395 2908 2482  .015% s
Bosanmis TAG-20 Duygu w
% 0.0 75 3.8 ‘anmiamata zoriuk Sagikl 2
animiamada zoriu =
n 3 5 8 2788 594 Kontrol 0 1245 2480 £
Yalniz o
% 75 12,5 10.0 . OKB 40 2540 3685 -.846 400 ‘=
n 5 2 7 TAO0-20 Disandan P— D
Sadece " R aglikl —
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esle % 125 5.0 8.8 Kontrol E
[
Birlikte  Es ve n 5 8 18 *p<.05 =
Yasam  cocuklarla o 125 20.0 16.3 g
DG n 22 19 M Tablo 3. OKB Tanili Hastalarin ve Saglikli Kontrollerin,
- —
babayla % 55.0 475 51.3 Cinsiyetlerine Goére Klinik Olgek Puanlarinin Mann Whitney -
n 5 6 1 U Testi Bulgulari D
Diger =
% 12.5 15.0 13.8 Grup Cinsiyet N ORT SS z P =
_ n 0 1 1 6.348 096 2
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0
i 0 23 8 Y-BOCS Puani =
. n 5 1 6 Erkek 15 2147 3603 =
Lise =
Egitim % 12,5 25 75 =
, Kadn 25  57.44 7.428 -014 989 =
Duumu g 34 33 67 TAG-20 Toplam ' =
. (7]
vbsams % es0 w5 8 Puan Ekek 15 5707 9772 s
n 1 5 6 o
Diger 9 Kadn 25 1844 6488 -406 685 =
% 25 12,5 75 o TAG-20 Duygu a ' ! : | =
n 6 11 17 1.867 72 ifadesinde zorluk
Var nacesnee T Eek 15 1743 6589 (7
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Varhg Yok n 34 29 63 TAG-20 Duygu Kadn 25 1388 3046 -014 989  =>
% 85.0 72.5 78.8 tanimlamada —
500 TL n 2 0 2 4.303 231 zorluk Erkek 15 1407 2.764
altinda 0 0 0.0 2, .
/“ > > TAO-20 Disandan ~ Kadn 25 2512 3678 -450 653
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iizeri % 25.0 225 238 *p<.05

VOLUME-CILT 7 / NUMBER-SAYI 2 / 2020 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES 55



J N BS 2019 Published by Uskiidar University / 2019 Uskiidar Universitesi tarafindan yayimlanmaktadir  www.jnbs.org

ORIGINAL ARTICLE-ARASTIRMA

3.3. OKB Tanili Hastalarla Saghkh Kontrollerin

OKB Belirtileri ve Aleksitimi Diizeylerinin
Sosyodemografik Degiskenler Bakimindan
Karsilastiriimasi

OKB tanili bireylerin cinsiyetlerine gore Y-BOCS ortalama

puanlari arasinda anlamh fark bulunmustur (p<0.05).
OKB tanili kadinlarin OKB toplam puan ortalamalari
(ort=25.12) erkek OKB hastalarinin ortalamalarindan
(ort=21.47) anlamli sekilde ylUksek bulunmustur. Saglikl
kontrol grubunda ise cinsiyet bakimindan Y-BOCS
puanlari arasinda anlamh fark bulunmamistir. Her iki
grupta da aleksitimi toplam ve alt grup puanlari arasinda
anlamh farkhlik saptanmamistir. (p>0.05). Tablo 3'te
gosterilmistir.

OKB tanili bireylerin ve saglikl kontrollerin galisma
durumlarina goére Toronto Aleksitimi Olcedi duygu
ifadesinde zorluk alt ©6lcedinden aldiklari ortalama
puanlar arasinda anlamli fark bulunmustur (p<0.05).
Calismayan OKB tanili bireylerin ve saglikli kontrollerin
duygu ifadesinde zorluk ortalamalar puanlarn daha
ylksek bulunmustur. Her iki grupta da Toronto Aleksitimi
Olgeginin diger alt grup puanlari ve Y-BOCS ortalama
puanlari arasinda anlamli fark bulunmamistir (p>0.05) ve
bulgular tablo 4'te gdsterilmistir.

Tablo 4. OKB Tanili Hastalarin ve Saglikli Kontrollerin,
Calisma Durumlarina Gére Klinik Olgek Puanlarinin Mann
Whitney U Testi Bulgulan

Calisma

ORT SS z P
Durumu

Grup

Calisiyor 17 2312 4.729 -.631 .528

Y-BOCS Puani
Calismiyor 23 24.22 5.402
TAG-20 Galisiyor 17 55.53 9919  -1.454 146
Toplam Puani coysmiyor 23 5861  6.727
TAO-20Duygu Galigyor 17 1553  6.893  -2.055  .040*
ifadesinde
0KB '
zorluk Calismiyor 23 19.74 5.643
TAO-20 Duygu  Calisiyor 17 13.82 3.206 -.193 .847
tanimlamada
il Calismiyor 23 14.04 2738
TAO-20 | 17 2618  3.644 1.29 19
Diaridan Calisiyor . . -1.295 195
yonlendirilmis
diisiinme Calismiyor 23 24.83 3.688
Calisiyor 27 411 3.178  -1.105  .269
Y-BOCS Puani
Calismiyor 13 5.00 2.582
TAG-20 Alek-  Galisiyor 27 5022 5700 -1420 .156
sitimi Toplam
Puani Calismiyor 13 52.31 6.223
TAO-20 Duygu  Galisiyor 27 1115 2957 -2.688  .007*
y ifadesinde
Saghkh Caligmiyor 13 14.85  4.200
Kontrol .
TAO-20 Duygu ~ Galigiyor 27 12.44 2.391 -.510 .610
tanimlamada
20rluk Calismiyor 13 12.46 2.757
TAG-20 Galisyor 27 2663 4078 -1.656  .098
Disaridan
yonlendirilmis
diisiinme Caligmiyor 13 25.00  2.646
*p<.05

3.4. OKB Tanili Hastalarla Saghkh Kontrollerin
Aleksitimi Diizeyleri ile OKB Diizeyleri Arasindaki
iliskiler

OKB tanili bireylerin semptom diizeyleri ile aleksitimi
dlzeyleri, duygu ifadesinde zorluk dlzeyleri, duygu
tanimlamada zorluk dlzeyleri ve disaridan ydnlendirilmis
disunme dlzeyleri arasinda anlamlh iliski bulunmamistir.
Ayni sekilde saglikh kontrol grubunda OKB dtizeyleri ile
aleksitimi dizeyleri, duygu ifadesinde zorluk dlzeyleri,
duygu tanimlamada =zorluk dlzeyleri ve disaridan
yOnlendirilmis disliinme dlzeyleri arasinda anlamli iligki
bulunmamistir (p>0.05).

OKB tanili hastalar ve sadlikli kontrollerin Toronto
Aleksitimi  Olgedinin alt &lgekleri arasindaki Pearson
korelasyon analizi bulgulari incelendiginde, OKB grubunda
aleksitimi toplam puani ile duygu ifadesinde zorluk ve
duygu tanimada zorluk puanlari arasinda anlamli diizeyde
iliski saptanmistir. Saglikli kontrol grubunda ise aleksitimi
toplam puani ile tim alt gruplar arasinda anlamli
dlzeyde iliski saptanmistir (p<0.05). Bulgular tablo 5'te
gosterilmistir.

Tablo 5. OKB tanili hastalarla saglikli kontrollerin klinik
6lgek puanlan arasindaki Pearson korelasyon analizi
bulgular

1.Y-BOCS
Puani

2.TAG-20
Toplam .013
Puani

3.TAO-20
Duygu
ifadesinde
Zorluk

4.TAO-20
Duygu
ifadesinde
Zorluk

.000 .840™*

0KB

-.020 718 .513**

5.TAG-20

Digaridan

Yonlen- .046 .200 -.278 -.082
dirilmis

Diisinme

1.Y-BOCS

Puani

2.TAG-20
Toplam .018
Puani

3.TA0-20
Duygu
ifadesinde
Zorluk

4.TAG-20
Duygu
ifadesinde
Zorluk

5.TAO-20

Disaridan

Yonlen- -.087
dirilmis

Diisinme

193 .537**

Saghkh
Kontrol

-122 677 130

.582** -.256 .270

**p<.01
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4. Tartisma

Bu calismada OKB hastalari ile saglikl kontrol grubundaki
bireylerin obsesif belirti dlizeyleri ile sosyodemografik
Ozellikleri ve aleksitimi dizeyleri arasinda anlaml bir iligki
olup olmadidi incelenmistir.

Arastirmanin katilimcilarindan OKB grubundaki bireylerin
sayisi 40, saghkh kontrol grubundaki bireylerin sayisi
da 40 olmak Uzere toplam Orneklem sayisi 80 olarak
belirlenmistir. 40 OKB hastasinin 25’i kadin, 15'i erkek;
40 saglikli bireyin ise yine 25'i kadin, 15'i erkek olarak
tespit edilmistir. Bu nedenle cinsiyet 6zelligi kapsaminda
bakildiginda kadin OKB hastalarinin sayisi ile kadin
saglikli bireylerin sayisi arasinda fark bulunmamistir. Ayni
sekilde erkek OKB hastalarinin sayisi ile de erkek saglkh
bireylerin sayisi arasinda higbir fark bulunmadidi igin 2
grup karsilastiriirken cinsiyet 6zelligi kanistirici bir faktor
olmamisti. OKB hastalari ve saglikli bireylerin sahip
oldugu dider sosyodemografik 06zelliklere bakildiginda
da ayni bigimde yas, medeni durum, birlikte yasam,
cocuk sahibi olma durumu, egitim durumu ve gelir
duzeyi dediskenlerinde de istatistiksel olarak anlamli fark
bulunmamistir. Cinsiyet faktoriinde oldugu gibi bu diger
Ozelliklerin de karistiricl bir etki tasimadigi saptanmistir
ve bu durum calismamizin giclind artirmaktadir.

Ancak, her iki grubunda su anki galisma durumlarina
bakildiginda, saglikli bireylerin calisiyor olma dizeyi ile
OKB'li bireylerin galisiyor olma duzeyleri arasinda anlamli
bir fark bulunmustur. Bu sonuca gore saglikh bireylerin su
anki galisiyor olma orani anlamli bir sekilde OKB'li bireylere
gbre daha fazladir. OKB kronik gidisli, kisinin aile sosyal
ve mesleki islevselligini olumsuz etkileyen bir bozukluktur
(Hollander & Benzaquen, 1996). Ulkemizde yapilan bir
calismada obsesif kompulsif belirtilerin siddeti ile yasam
kalitesi arasinda iliski oldugu saglikh kontrollere gére OKB
tanili bireylerde psikolojik ve sosyal alt gruplarda anlamli
dusuklik oldugu saptanmistir (Kivircik ve ark., 2005).
Calismamizda OKB tanili bireylerin saglkli kontrollere
gbre galisma oraninin disik olmasi literatir ile uyumlu
olarak islevsellik kaybindan kaynakli oldugu disunulebilir.

OKB tanilihastalarile saglikl kontrol grubundaki bireylerin
Yale-Brown Obsesyon Kompulsiyon Olcedi ve Semptom
Listesi (Y-BOCS) ve Toronto Aleksitimi Olgedi (TAO-
20)'nden aldigi skorlar dogrultusundaki OKB ve aleksitimi
duzeyleri arasinda anlamh bir fark bulunmustur. Bunun
sonucunda OKB hastalarinin aleksitimi dtzeyleri saghkh
kontrol grubundaki bireylerin aleksitimi dizeylerinden
anlamh bir sekilde ylksek bulunmustur.

Daeyoung ve arkadaglar tarafindan OKB ve aleksitimi
dizey iliskisini arastiran bir calismada ise 45 OKB hastasi
ve 45 saglikh birey katilmis ve bu katilimcilarin OKB
semptom siddetlerine, aleksitimi, kaygi ve depresyon
dlzeyleri incelenmistir. Sonucunda ise OKB hastalarinin
aleksitimi skorlari saglikl bireylere oranla anlamli sekilde
yiiksek bulunmustur. Ozellikle cinsel ve dini obsesyonlar ile
aleksitimi dizeyi arasinda 6zel ve belirli bir bag oldugunu
gostermesi bakimindan énemlidir (Roh ve ark., 2011).

Carpenter ve Chung’un (2011), yaptiklar bir calismada,
aleksitimi toplam ve alt grup puanlarinin OKB grubunda
saglikli kontrollere gére anlamli diizeyde yliksek oldugu
bulunmustur. Ayrica OKB grubunda aleksitiminin OKB
semptom dlizeyi ve semptom sayisi ile iliskili oldugunu
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belirtmislerdir. De Berardis ve arkadaslarinin yapmis
olduklar galismada, OKB'li bireylerde aleksitimi dlizeyi
yliksek olanlarda semptomlarin daha ylksek oldugu ve
aleksitiminin OKB'li bireylerde suicid dustinceleri ile iliskili
oldugunu belirtmislerdir (De Berardis ve ark., 2015).
Galismamizda OKB grubunda saglikh kontrollere gére
aleksitimi dizeylerinin anlamh dizeyde yliksek olmasi
literattrd desteklemektedir.

Pozza ve ark. (2015), yaptigi baska bir arastirmada ise,
Italya’da yasayan 425 kisilik bir toplulugun hem aleksitimi
diizeyleri hem OKB diizeyleri &lciilmistiir. Olceklerden
elde edilen veriler sonucunda, toplam aleksitimi puanlari
ile toplam OKB puanlari arasinda anlamli orta diizeyde
korelasyon elde edilmistir. Buna ek olarak, calismaya
katilan bireylerin TAO-20'nin alt boyutlarindan biri olan
‘duyguyu tanimlamada guigliik’ ve puanlariile toplam OKB
puanlari, istifleme ve kontrol etme OKB semptomlarinin
puanlari arasinda da anlamh orta korelasyonlar elde
edilmistir. Son olarak da TAO-20’nin alt boyutlarindan
biri olan ‘duyguyu ifadede zorluk’ puanlari ile OKB toplam
puanlari arasinda yine anlaml orta dizeyde korelasyon
elde edilmistir. Calismamizda OKB grubunda aleksitimik
ozellikler saghkh kontrollere gore daha yliksek bulunsa
da OKB grubunda OKB belirtilerinin dlizeyi ile aleksitimi
dizeyleri arasinda literatlirden farklh olarak anlaml
iliski saptanmamistir. Bu sonug 6rneklem grubumuzun
kaguklugu ile iliskili olabilir.

OKB belirtilerinin ve aleksitimi dlzeylerinin
sosyodemografik oOzellikler agisindan karsilastiriimasina
bakildiginda, OKB tanili kadin hastalarin OKB belirti
duzeyleri erkek hastalarininkinden anlamli bir sekilde
ylUksek bulunurken, saglikli kontrol grubundaki bireylerin
OKB belirti dizeylerinin cinsiyete goére farkhlasmadigi
tespit edilmistir. OKB eriskinlerde cinsiyet farkhliklari
konusunu dederlendiren calismalarda eriskinlerde
kadinlarda daha sik oldugunu belirtilmistir. Ancak kadin
erkek oranlarn arasinda fark olmadigini da belirten
calismalar da mevcuttur (Degonda ve ark., 1993; Deniz
ve ark., 2005; Weisman ve ark., 1994).

OKB'de cinsiyet farkliiklari  konusunu arastiran
bir calismada OKB semptomlarinin ve tedavi olma
girisimlerinin erkek OKB hastalarinda kadinlarinkine
oranla daha yuksek bulundugunu belirtmislerdir (Altintas
& Ozcirimez, 2015). Orneklemimizin kiigiik olmasi
ve katihmcilarin tek merkezden segilmis olmasinin,
sonuglarimizin literatir ile uyumlu olmamasinda etkili
olabilecegi dusunllmustlr. Aleksitimi diizeylerinin toplam
puan ve alt gruplarina bakildiginda cinsiyete gére anlamli
bir fark bulunmamistir.

OKB tanili hastalar ile saglikli bireylerin calisma
durumlarina gére Y-BOCS ve TAO-20 olceklerinden
aldiklari puanlar incelendiginde, hem OKB hastalarinda
hem de sadlikli bireylerde TAO-20'nin alt boyutlarindan
biri olan duygu ifadesinde zorlukta anlamhlik bulunmustur.
Bu sonuca gore, galismayan bireylerin duygu ifadesinde
zorluk diizeyleri hem OKB hastalarinda hem de saglikh
bireylerde anlamli sekilde yliksek bulunmustur. Aleksitimik
bireyler incelendiginde kisiler arasi iligkilerinde yizeyel
oldugu ancak sosyal yasama kendi ruhsal gergekliklerini
yansitmadan gatismalardan kaginarak uyum sadladiklari
belirtiimektedir (Ozkorumak ve ark., 2006). Kisilerin
duygulari tanimadaki gugclikleri arttiinda, sosyal
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ortamlarda anksiyete ile zorluk yasayabilirler. Sosyal
hayatta yasanan bu zorluklar kisilerin sosyal destek
ortamlarindan faydalanmalarinda giglikler yaratmaktadir
(Hintistan ve ark., 2012; Karakas ve ark., 2016). Hem
saghkli kontrolde hem de OKB grubunda duygularin
ifadesinde zorluk diizeyleri ile calisma durumu arasindaki
iliski aleksitiminin getirdigi sosyal uyum zorluklariyla iligkili
olabilir. Ancak calisan bireylerde yapilan arastirmalara
bakildiginda Karlidag ve arkadaslar tarafindan yiksek
O0rneklem sayisina sahip bir calismada, katiimcilarin
mesleki Gnvanlari ve islerinde galisma sireleri ile aleksitimi
dlzeyleri arasinda herhangi bir iliski bulunamadigi
belirtilmistir (Karlidag ve ark., 2001).

Bu calisma, OKB tanili hastalar ile saglikli bireyler
arasindaki aleksitimi dizey farkliliklarinin karsilastiriimasi
ve aralarindaki iliskinin tespit edilmesi amaciyla
yapilmistir. Calismamizda OKB grubunda galisma oranin
saglikli kontrollere gore daha disiuk oldugu, obsesif
belirtilerin ve aleksitimi toplam ve alt grup puanlarinin
daha ylksek oldugu saptanmistir. OKB tanili kadinlarin
belirti dlizeyleri erkeklerden daha ylksek bulunmustur.
Hem OKB grubunda hem de saglkh kontrol grubunda
obsesif belirtilerin siddeti ile aleksitimi puanlari arasinda
anlaml iligki saptanmamistir.

Calismamizda verilerin tek bir merkezden toplanmasi ve
orneklemin klcukliglu arastirmamizin kisithhklarindandir.
Daha genis 6érnekleme sahip ve farkl tedavi kuruluslar
ile ortak yapilacak calismalarin yapilmasi tim evreni
yansitabilmesi agisindan 6nemlidir. Calismamiz kesitsel
olarak  durumu tanimlamasi  kisithliklarimizdandir.
Prospektif izlem galismalari ile tani ve tedavi surecindeki
dedisim ve aleksitimi Uzerindeki etkileri incelenebilir.
Secgilen 6rneklemdeki iki grupta da kadin birey sayilar
erkeklerin sayilarina oranla daha fazladir. Yapilacak
gelecek calismalarda cinsiyet ozelliklerine goére esit
dagihm yapilmasi daha verimli sonuglarin elde edilmesini
saglayabilir.

Onam bilgisi : Bilgilendirilmis onam formu imzalatiimistir.

Etik kurul onayi : T.C Uskiidar Universitesi Girisimsel
Olmayan  Arastirmalar  Etik  Kurul  Baskanldi’nin
25/04/2018 tarih B.08.6.YOK.2.0US.0.05.0.06/2018/588
sayili etik kurul onayr mevcuttur.

Cikar catismasi : Cikar ¢atismasi bulunmamaktadir.
Finansal destek : Finansal destek bulunmamaktadir.
Yazar katki alani ve orani :

Umay Uslu ( %40) 1-2-3-4-5-6-7-8

Habib Erensoy (%25) 1-2-3-5-6-7-8

Kumru Senyasar Meterelliyoz (%15) 6-7-8

Hasan Mervan Aytac (%10) 6-7-8

Tongug Demir Berkol (%10) 6-7-8

1.Arastirma ve/veya makalenin hipotezini veya fikrini
olusturmak

2. Sonuclara ulasilmasini saglayacak yontemi tasarlamak

3. Arastirmanin/calismanin yuritilmesini  organize
etmek, ilerlemesini gézetmek ve sorumlulugunu almak

4.Hastalarin  takibi, ilgili  biyolojik — materyallerin

toplanmasi, verilerin diizenlenmesi ve raporlanmasi,
deneylerin yapilmasi igin sorumluluk almak

5.Bulgularin  mantikli  bir sekilde degerlendirilerek
sonucglandirilmasinda sorumluluk almak

6. Calisma igin gerekli kaynak taramasinda sorumluluk
almak

7. Calismanin tamaminin ya da &nemli bélimlerinin
yazilmasinda sorumluluk almak

8. Calismanin teslim edilmesinden 6nce, dil ve yazinsal
diizeltmelerden badimsiz olarak bilimsel anlamda
calismayi yeniden degerlendirmek

Bu makale ayni baslikli yliksek lisans tezinden (retilmistir.
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Abstract

In this study, it was aimed to investigate the effects of highbush cranberry (Viburnum opulus, GILA) fruit extract on blood
glucose levels and kidney tissue homogenates of diabetes-modeled rats by injection of Streptozotocin (STZ). Blood glucose
levels of rats were measured in tail blood using a glucose meter. Glucose determination was done 48 hours after STZ
injection. For this, 32 Wistar albino rats were employed. The rats were divided into 4 groups; Control, STZ, STZ+GILA, and
GILA with containing 8 animals each. After 12 weeks, they were sacrificed. During the study periods, blood glucose levels
were measured periodically and kidney tissue parameters were measured in their homogenates after sacrificing the rats.
The measured parameters were Glutathion (GSH), Malondialdehyde (MDA), and Total Antioxidant Status (TAS). The results
obtained from the study were analyzed by using SPSS for Windows software, and p<0.05 was assigned as statistically
significant value. The findings of the study showed that GILA consumption could help diabetic people to prevent possible
nephropathy due to its potent antioxidant features.
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1. Introduction

Diabetes mellitus (DM) is one of the common chronic
metabolic diseases and develops a lack of or nonfunctional
insulin secretion from B cells of the pancreas. Its charac-
terization can be exemplified as a disorder of both glucose
and lipid metabolism. The occurrence of Hyperglycemia is
the most special indication (Asmat et al., 2016).

The complications of DM could be expressed as mac-
ro and microvascular problems. Macro-vascular prob-
lems occur due to atherosclerosis and can be exempli-
fied as myocardial infarcts, peripheral vascular disease,
and cerebrovascular problems. General microvascular
problems are retinopathy, nephropathy, and neuropathy.
Microvascular complications cause irreversible alteration
in the tissue and organs when occurred. Nephropathy is
an example of that develop kidney failure (Atasoy et al.,
2015, Chawla et al., 2016, Domingueti et al., 2016).

It is well-known that the reactive oxygen species (ROS)
formation increases under diabetes conditions. The ROS
products attack biomolecules (lipids, carbohydrates, pro-
teins, and DNA) and damage them. This event is called
cellular oxidative damage (Moussa et al., 2008, Coban et
al., 2015, Newsholme et al., 2016, Volpe et al., 2018).
A literature survey indicates that STZ is the most used
chemical agent to form a diabetes model in experimental
animals. The target of STZ is the DNA molecules of the
pancreatic B cells. STZ causes to the death of beta cells
by alkylating their DNA molecules (Bedoya et al., 1996,
Dandona et al., 1996)

Dietary recommendations are essential in the treatment
of diabetes. However, the best dietary treatment for dia-
betic patients is still not entirely clear. Dietary research to
prevent disease may include evaluating foods containing
specific nutrients or non-nutrient chemicals, or a combi-
nation of both (Emekli-Alturfan et al., 2008). The purpose
of the diet is to normalize changes in the metabolism of
patients with diabetes, such as hyperglycemia and hyper-
lipidemia. Another perspective to diet therapy is to min-
imize long-term complications of diabetes mellitus, such
as neuropathy, retinopathy, nephropathy and atheroscle-
rotic vascular diseases (Iso et al., 2006, Emekli-Alturfan
et al.,, 2007, Emekli-Alturfan et al., 2008). Antioxidants
protect the cells via stopping or delaying the oxidative
effect of the ROS. Some studies reported that flavonoids
have an anti-diabetic effect (Emekli-Alturfan et al., 2008,
Ghasemzadeh et al., 2010). It was earlier reported that
Highbush cranberry (Viburnum opulus) (GILA) has an an-
ticancer, antimicrobial and antioxidant effect due to its
phenolic contents (Yunusova et al., 2004, Kraujalyte et
al., 2013, Boyaci et al., 2016, Yilmaz et al., 2019).

In this study, it was aimed to study the effect of GILA
in diabetic animal models formed by administrating STZ.
For this, the study was designed to evaluate glutathione
(GSH), Malonyldialdehyde (MDA) and total antioxidant
capacity (TAS) levels in kidney tissue homogenate of the
animals tested.

2. Materials and Methods

The ethics committee approval has been obtained from

ORIGINAL ARTICLE-ARASTIRMA

T. C. Uskiidar University Animal Experiments Local Fthics
Committee (U.U HAYDEK) report number of 2018-18 ( 02
Oct 2018).

2.1. Chemicals

STZ and other chemicals were obtained from Sigma-Al-
drich, USA.

2.2. Viburnum opulus Extract

Viburnum opulus extract was obtained from IMMU-NAT®
(Mugla, Turkey, PSN: 011018-125-008). Ingredients
of Viburnum opulus: highbush cranberry liquid extract,
thickening agent-glycerol (plant product), preservative
agent-potassium sorbate, antioxidant-ascorbic acid.

2.3. Animals

Wistar albino rats aged 12 weeks and weighing 200-
240 g were used in this study. The rats were housed in a
temperature and light controlled rooms (12 h dark-light
cycles, 22 0 C £ 2, and humidity 60 % % 5). All animals
were free to access water and pellet food and experi-
ments were performed according to the national laws and
guidelines. The protocol used in this study was approved
by the Committee on the Ethics of Animal Experiments
of Uskiidar University (Istanbul, Turkey) (Ethic Number
2018-18).

2.4. Induction of Experimental Diabetes

Rats were given a single dose of 60 mg/kg intraperito-
neally (i.p.) dissolved STZ injection in freshly prepared
citrate buffer (0.05 M, pH: 4.5). Only citrate buffer was
applied to the Control group. Diabetes formation was de-
termined 2 days after STZ injection by measuring serum
glucose concentrations and rats with a glucose level high-
er than 400 mg/dL were included in the diabetic group.
Blood glucose levels of rats were measured in tail blood
using a glucose meter. Glucose determination was done
48 hours after STZ injection.

2.5 Experimental Design

In this study, 32 rats were divided into four groups, with
eight in each group as:

Control: Rats were subjected to once daily with citrate
buffer

STZ: Rats were subjected to once-daily STZ (60 mg/
kg) (i.p.)

GILA: Rats were subjected to once-daily GILA 1 ml/day
(300 mg/kg) by oral gavage once a day

STZ + GILA: Rats were subjected to once-daily STZ
(60 mg/kg) by i.p. and GILA (300 mg/kg) by oral gavage
once a day

2.6. Blood and kidney tissue collection

At the end of the 20 days, the rats were killed under an-
esthesia by i.p. of ketamine HCI (80 mg/kg) and xylazine
(10 mg/kg) and were then sacrificed by the withdrawal of
blood via a cardiac puncture.

Fasting blood glucose levels were measured by using a
glucose meter (Clever Chek-TD-4231).

Kidney tissue samples were gently washed saline solu-
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tion (0.9 %) and homogenized in chilled phosphate buf-
fer (pH:7.4). The homogenates were then centrifuged at
10.000 x g for 5 min at 4°C. The supernatants were used
for determining the GSH, MDA, and TAS levels.

2.7. Determination of GSH Levels

The level of GSH in homogenized kidney tissue samples
was measured by using 5,5’- dithiobis (2-nitrobenzoic
acid) on a spectrophotometer at 412 nm wavelength by
following the methods of Beutler et al (1963).

2.8. Determination of MDA Levels

MDA levels in kidney homogenates were estimated based
on the analysis of lipid peroxidation (LPO) levels. LPO was
estimated by measuring the level of MDA by the thiobar-
bituric acid test as explained by Coban et al (2015).

2.9. Determination of TAS Levels

The assay is calibrated with a stable antioxidant stan-
dard solution which is traditionally named as Trolox Equiv-
alent that is a vitamin E analog. TAS in the kidney tissue
was measured using the TAS Assay Kit (Rel Assay Diag-
nostics) by following the method of Erel (2003).

2.10. Statistical Analysis

Experimental results are presented as mean + SD. Data
were analyzed using the SPSS software package (20th
version, IBM, New York, USA). One-way ANOVAs followed
by post-hoc Bonferroni tests were used for statistical
analysis and P< 0.05 values were considered as signifi-
cantly different.

3. Results

In this study, we aimed to evaluate the effect of high-
bush cranberry (Viburnum opulus, GILA) fruit extract on
blood glucose levels and kidney tissue of the rats that
they became diabetics after administrating Streptozotocin
(STZ2).

As seen in Fig 1, the glucose levels were significant-
ly higher in the STZ group when compared to Control
(P<0.001). Similarly, STZ+GILA group’s glucose lev-
els were found to be significantly high when compared
to GILA group’s data (P<0.001). However, there was a
non-significant decrease in serum glucose levels in the
STZ + GILA group compared to the STZ group statistically
(Fig 1).

When we look at the kidney tissue parameters: The GSH
levels increased significantly in GILA when compared to
control (P<0.001). The same parameter in both STZ+GI-
LA and GILA also increased significantly in comparison to
STZ as P=0.030 ve P<0.001, respectively (Fig. 2-a).

While the MDA levels increased significantly in the STZ
group compared to the Control group (P=0.015), the
same parameter decreased significantly (P<0.001) in
both STZ+GILA and GILA when compared to STZ (Fig
2-b).

The GILA group’s TAS levels significantly increased in
comparison to Control (P=0.006). When we compared

the STZ group with both STZ+GILA and GILA groups, TAS
level increased remarkably in both groups with P=0.040

and P<0.001, respectively (Fig 2-c).
4. Discussion

Both oxidative stress and ROS formation are the spoil-
age of the balance between oxidants and the antioxidant
system of the living organisms. This was shown by some
studies in diabetes modeled rats by using STZ and the
characteristics were a decrease of enzymic/non-enzymic
antioxidants and an increase of lipid peroxidation (Vin-
cent et al.,, 2004, Emekli-Alturfan et al., 2008, Kashihara
et al., 2010). In this study, we observed that the fasting
glucose levels of the STZ group were significantly high
compared to the Control group (p<0.001). Similarly, this
finding, the same parameter was also significantly higher
in STZ+GILA in comparison to GILA group.

Halliwell (2012) reported that polyphenol, carotenoid,
and tocopherol rich diet could not be reducing the sys-
temic damage due to the pro-oxidant activity of ascorbic
acid. Because transition metals in the catalyzing activities
such as iron and copper are already present in gastric and
intestinal contents. Therefore, the statistically low level of
serum glucose in STZ+GILA comparing to STZ could be
because of the presence of ascorbic acid and its pro-oxi-
dant activity in the Viburnum opulus extract.

In a study by Zaklos-Szyda et al. Viburnum opulus has
been shown to be a phenolic compound consisting of im-
portant antioxidants such as chlorogenic acid, procyani-
dins, cyanidin glycosides, quercetin. In the study, V opu-
lus in CD36 knockout mice has been shown to reduce free
fatty acid and glucose uptake by Caco-2 cells. Hence, it
has been stated that V opulus phenolics may have effects
on the regulation and delay mechanisms of the absorption
rate of glucose and fatty acids by intestinal cells (Zak-
los-Szyda et al., 2019).

Either exogenic or endogenic ROS production causes
some important defects in a number of body systems.
The most effective strategies to overcome the ROS pro-
ductions are either direct (scavenging the free radicals)
or indirect (increasing the antioxidant enzymes) or using
the natural or synthetic antioxidant compounds (Gonza-
lez-Burgos & Gomez-Serranillos 2017) In this manner,
GILA flowers and/or juices are widely used in tradition-
al medicine due to its rich phenolics and vitamins. The
GC-MS analysis showed roughly the chemical contents
of GILA as having potent antioxidants such as mono-
terpenes: a-pinene 27.2%, B-pinene 27.3%, terpineol
11.1%, dl-limonene 5.5%; and sesquiterpenes: germac-
rene D 10.1% (Rop et al., 2010, Kraujalyte et al., 2013,
Sariézkan et al., 2017).

Recently, some natural antioxidants are used as well as
the chemotherapeutics agents in cancer treatment. There
are a number of studied shreds of evidence showing the
anticancer properties of Phenolics as they have both an-
tioxidant and anti-inflammatory effects. Ceylan et al.
(2018) studied the effect of GILA juice on colon cancer.
They reported that GILA juice increased both catalase and
superoxide dismutase activity in both in vivo and in vitro,
and reduced the MDA levels. As a result, they conclude
that it had an anti-tumoral effect.
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Our findings are in concordance with the findings of
Sariézkan et al. (2017) regarding the levels of GSH, TAS
and MDA levels. In this way, in the GILA group’s kidney
homogenate, while the GSH and TAS levels are increas-
ing the MDA levels decreased significantly, P<0.001,
P=0.006, P=0.015, respectively when compared to con-
trol. Both GSH and TAS levels in STZ+GILA and GILA
groups increased significantly when they compared to
STZ group with the p values were P=0.030, P<0.001,
and P=0.040, P<0.001, respectively. When we looked at
the MDA levels, it decreased importantly as having the
P<0.001 in both compared groups.

For the interpretation of these results, it thought that
GILA fruit extract has a potent antioxidant activity. This
could be because of its phenolic contents. As it is well
known, the phenolics can convert the free radicals to the
more stable compounds or increase the antioxidant en-
zyme activities. Whatever the reason is, they have good
and positive effects on diabetes-modeled rats.

5. Conclusion

In our best knowledge, we did not come across any lit-
erature on GILA's effect on diabetes-modeled animals.
Therefore, it is thought that GILA consumption would be
very helpful in reducing the nephropathy in diabetics.
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0z

Calismamizda, voleybolcularda serotonin tasiyici protein geni (SLC6A4) promotdr L/S polimorfizminin genotip ve allel
dagihmlarini belirlemeyi ve literatiirde bulunan dnceki ¢calismalar ile karsilastirmayi hedefledik. Bu amagla calismamiza 21
voleybolcu katildi. Genotipleme islemi, yanak ici epitel hiicrelerinden DNA elde edildikten sonra PCR ile gergeklestirilmistir.
Literatiir taramasi Google Akademik ve PUBMED veri tabanlarinda “spor, sporcu, genetik, SLC6A4, spor genetidi,
polimorfizm” anahtar kelimeler ve kombinasyonlari ile yapiimistir. Kohortumuzda LL, LS ve SS genotipleri sayi ve yiizde
olarak sirasiyla 10 (%48), 7 (%33) ve 4 (%19) olarak bulundu. L ve S allel sayi ve yiizdeleri ise sirasiyla 27 (%64) ve 15
(%36) olarak bulunmustur. Yapilan literatiir aramasi ile 9 farkli calisma kriterlerimize uygun bulunmus ve bulgularimiz ile
karsilastinlmistir. Sonug olarak, genotip dagilimi agisindan SS genotipinin yiizdece diisiik olmasi, diger ¢calismalar ve bizim
bulgularimiz ile ortaktir. Sadece bir calismada S alleli yiizdece daha fazla bulunmustur. Son dénemlerde yapilan ¢calismalar
“S$” allelinin anksiyete ile iligkilendirildigini gdstermistir. Galismamiz, voleybolculardaki LL genotip ve L allelinin, SS
genotip ve S allelinden yiizdece daha yiiksek oldugunu gdsteren ilk rapordur.
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Abstract

We aimed to determine the genotype and allele distributions of the serotonin transporter protein gene (SLC6A4) promoter L/S
polymorphism in volleyball players and compare it with the previous studies in the literature in this study. For this purpose,
21 volleyball players participated in our study. Genotyping was performed by PCR after DNAs were isolated from buccal
cells. The literature review has been done in Google Scholar and PUBMED databases with the keywords and combinations
of “sports, athletes, genetics, SLC6A4, sports genetics, polymorphism”. In our cohort, LL, LS and SS genotypes were found
in numbers and percentages as 10 (48%), 7 (33%) and 4 (19%), respectively. The respective L and S allele count numbers
and percentages were 27 (64%) and 15 (36%). 9 different studies matched our criteria and compared with our findings with
literature review. As a result, the low percentage of SS genotype in terms of genotype distribution was common with the
previous studies and our findings. The S allele percentage was higher than our results just in one research. Recent studies
have shown that the “S” allele is associated with anxiety. Our study was the first report to show that the LL genotype and L
allele in volleyball players are higher than the SS genotype and S allele.

Keywords: genetics, sport genetics, serotonin, voleyball, polymorphism

1. Giris

Atletik performansa etki eden genlerin isleyisini ve
dlizenlemelerini inceleyen spor genetigi yeni bir bilim
dal olarak kabul gérmektedir ve her gegen gin dnemi
artmaktadir (Ulucan, 2016). Bireylerin hangi tip antrenman
modellerinde basari saglayabilecedini 6ngorilmesinde
anatomik, biyokimyasal ve fizyolojik veriler kadar genetik
bilgiler de son derece 6nemlidir. Atletik performans igin
6nemli olan kuvvet, glig, dayanikhlik, kas fibril boyut ve
kompozisyonu, esneklik, sinir kas koordinasyonu gibi
bilesenler bireylerin biyokimyasi, fizyolojik 6zellikleri ve
genetik yapilari ile dogrudan iliskilidir (Altuntas ve ark.,
2020). Arastirmalar sportif performansin %66 oraninda
genetik ile iliskili oldugunu gostermektedir (Ulucan ve ark.
2014; Sercan ve ark., 2016). Spor genetidi alanindaki
galismalar sportif aktiviteye etki eden serotoenerjik ve
dopaminenerjik sistem gibi psikolojik duygu durumumuzu
belirleyen genetik faktdrlerin analiz edilmesi galismalarini
da kapsamaktadir.

Voleybol uzun sureli diistik yogunluklu aerobik egzersize

ihtiyag duyar. Bireysel ve takim oyunlarinin gesitliligi
ile 0zel fiziksel yapi ve motorik 0©zellikler gerektirir.
Voleybolcular, diger sporcular gibi, Ustin performans
elde etmek igin ylksek derecede fiziksel, fizyolojik
ve psikolojik parametrelere ihtiyag duyarlar. Ozellikle
psikolojik yetkinliklerin  sirdirilebilmesi  sporcularin
misabaka sirasinda konsantrasyonlarinin devamliligi
agisindan dnemlidir (Yuksel ve ark., 2017).

Serotonin (5-hydroxytryptamine; 5-HT) merkezi ve
periferal sinir sisteminde etkisini gosteren &nemli bir
ndrotransmitterdir. Ayni zamanda canli ve zinde hissettiren
ve kayglyi diizenleyen bir hormondur. Yetersizligi gorilen
bireylerde yorgunluk, sikilganlik ve depresif bir ruh hali
gbzlenmektedir (Young, 2007). 5-HT, beyin sinapslarina
salindiktan sonra, presinaptik néronal membranlarda
lokalize olmus Na+ ve CI- iyonlarina bagimh yiksek
afiniteli serotonin tasiyici (5-hydroxytryptamine
transporter, 5-HTT, SERT, SLC6A4) protein molekdll ile
sinaptik bosluktan etkin sekilde temizlenir (Stahl, 1998).
SLC6A4 membran proteininin bu aktivitesi ile 5-HT'nin
sinaptik etkinligi sonlandirilir ve yeniden kullaniimak Utzere
nérotransmiter havuz igine yeniden gdnderilir. Bu ylzden,
serotoninin geri aliniminda ve serotonerjik fonksiyonun
yuritidlmesinde 6nemli role sahiptir. Stres, kaygi, agresyon
gibi psikolojik parametreler sporcularin performansinin
belirlenmesinde etkili olmaktadir. Serotonin, dopamin,
nitrik oksit gibi noérotransmiter maddeler ve onlar

metabolize eden genler sporcularda psikolojik faktorlerin
etkisinin belirlenmesinde énem tasimaktadirlar ve birgok
sporcu grubu lzerinde glinimize kadar gesitli calismalar
yapilmistir (Eken ve ark., 2018; Bahat ve ark., 2019;
Tunali ve ark., 2019).

Spor misabakalari ise dodal olarak stres igerirler.
Kisinin yeterliligi ve cevrenin beklentileri arasinda goérilen
dengesizlik ve bu beklentilerin karsilanamamasinin énemli
sonuclari olduguna dair algi, anksiyetenin artmasina
yani stres durumunun olusmasina sebep olmaktadir
(Sanhueza ve ark., 2016). Sporcular antrenmanlarda ve
sportif aktivitelerde; basarmalari gerektigini hissetmeleri,
takimda  kalamayacaklari  dislncesi, rekabet ve
hayatlarindaki siki kontrol ve engellenmelerle basa
ctkmak durumunda olduklarindan anksiyete ile karsi
karsiya kalmaktadirlar. Bu galismamiz da anksiyete ile
iliskili SLC6A4 geni promotdr bdlgesi L/S polimorfizminin
Tirk profesyonel bayan voleybolcularda arastiriimasi ve
literatlirde bulunan ayni gen boélgesi analizimi iceren diger
yayinlar ile karsilastirilmasi amaglanmistir.

2. Materyal ve Metot

61351342-/2019-11 sayil etik kurul onay: T.C. Uskiidar
Universitesi Girisimsel Olmayan Arastirmalar Etik Kurulu
Baskanligi tarafindan verilmistir (24 Ocak 2019).

2.1. Sporcularin belirlenmesi

Bu calismaya, Istanbul Sariyer Bayan Voleybol Takiminda
aktif olarak oynayan 21 bayan voleybolcu dahil edilmistir.
Sporcular haftada 4 glin antrenmanlarin yani sira hafta
sonu mag olacak sekilde haftada en az 12 saat aktif
olarak egzersiz yapmaktadirlar. Sporcularimizin higbirinde
ve birinci ve ikinci dereceli akrabalarinda herhangi bir
genetik hastalik bulunmamaktadir. Arastirmamiz Helsinki
Deklarasyonu-II  (2019) protokoliine uygun olarak
hazirlanmis, calismanin protokolii Uskiidar Universitesi
Girisimsel Olmayan Etik Kurulu tarafindan onanmistir.
Calismamizda vyer alan voleybolculara galismanin
kapsami ve igerigi hakkinda “Bilgilendirilmis Gonulli
Olur Formu Ornegdi (BGOF)” ile bilgilendirme yapilmistir.
Voleybolcularin bilgileri dahilinde yazili onaylari alinip,
onam formlar imzalatiimistir.

2.2. Literatiir Taramasi

Literatlr taramasini Google Akademik ve PUBMED veri
tabanlarinda“spor, sporcu, genetik, SLC6A4, spor genetigdi,
polimorfizm” anahtar kelimeleri ve kombinasyonlari ile
taranmistir. Calismamiza sadece SLC6A4 promotdr L/S
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polimorfizmi dagihimlari iceren yayinlar dahil edilmistir.
2.3. SLC6A4 Promotor L/S Genotiplemesi

Calismamiza katilan sporcularin  adiz ici epitel
hicrelerinden DNA epitel hicre toplama gubuklar ile
epitel hicreler toplanmis, sonrasinda DNA izolasyonlari
Invitrogen DNA izolasyon Kiti (USA) kullanilarak
yapilmistir. Genotipleme igin kullanilan primerler ve PZR
kosullari daha 6nceki galismamizda belirtilmistir (Ulucan
ve ark., 2014). Kisaca; 100 ng DNA, 0.5 mM dNTP,
10 pmol primerler ve 2U Tag-polimeraz (Fermantas,
Vilnus, Lithuanian) olmak (zere toplam 50 pL hacimde
genotipleme reaksiyonu gergeklestirilmistir. PZR kosullari
95°C’de 3 dk. 6n denatirasyon, toplam 35 doéngi olacak
sekilde 95°C’de 30 sn., 53°de 45 sn., 72°C’'de 1 dk. ve
son déngl sonrasinda 72°C’de 10 dk. final uzama seklinde
uygulanmistir. Elde edilen amplikonlar etidyum bromurla
%2,5'luk agaroz jel elektroforezinde Ultraviyole (UV) isik
altinda gérintilenmistir.

3. Bulgular

Calismamiza katilan tim sporcularimiz basari ile
genotiplenmistir. Voleybolcularimizin 10’u LL, 7'si LS ve
4’0 de SS genotipinde olduklari belirlenmistir. Allel sayi ve
ylzdeleri ise L ve S alleleri igin sirasi ile 27 (%64) ve 15
(%36) olarak sayilmistir. Sporcularimizin genotip ve allel
sayl dagihimlari Tablo 1’de 6zetlenmistir.

Tablo 1: Kohortumuzun genotip ve allel sayi ve ylzdeleri.

Genotip Dagilimlari Allel Frekansi

Allel LL LS SS L S
Sayl (%) 10(%48) 7 (%33)  4(%19) 27 (%64) 15 (%36)

Literattirde belirledigimiz anahtar kelimeler ile yaptigimiz
arastirma sonucunda kriterlerimize uyan 9 farkh arastirma
bulunmus ve bu calismalardaki SLC6A4 promotér L/S
polimorfizm genotip say! ve ylizdeleri ile galisiimis spor
branslari Tablo 2'de 6zetlenmistir.

Tablo 2: Literatirdeki SLC6A4 promotér L/S
polimorfizminin sporculardaki dagilimi.
Brang (Katiimei Sonug Yazar-Yil

Sayisi)
Bu calismadaki genotip dagilimlari
asagidaki gibidir;

LL: %53, LS: %32, SS: %15

Yiiziiciiler (n=62) Sysozlgo\ée ark.,
Kiirekei(n=72)
Kayakei (n=52)

Bisikletci (n=37)
Biatlon (n=62)

Bu calismadaki genotip dagilimlari
asagidaki gibidir;
LL: %40, LS: %46 SS: %14

Trushkin ve ark.,
2011.

Bu calismadaki genotip dagilimlari
asagidaki gibidir;
LL: %32,6, LS: %51,6 SS: %15,81

Ironman
Triathlonlan (n=411)

Saunders ve ark.,
2006.

Bu galismadaki genotip dagilimlari
asagidaki gibidir;
LL: %23,4, LS: %43,2 SS: %33,4

Uzun Mesafe Tri-
atletleri (n=192)

Sanhueza ve ark.,
2016.

Bu calismadaki genotip dagilimlari
asagidaki gibidir;
LL: %28, LS: %56 SS: %16

Elit Atletler (n=130) Petito ve ark., 2016.

Bu galismadaki genotip dagilimlari
asagidaki gibidir;
LL: %50, LS: %33,4 SS: %16,6

Basketholcular
(n=24)

Ulucan ve ark.,
2014.

ORIGINAL ARTICLE-ARASTIRMA

Bu calismadaki genotip dagilimlari
asagidaki gibidir; LL: %23, LS: %57 SS:
%20

Futbolcularda
(n=44) Ates ve ark., 2017.
Bu calismadaki genotip dagilimlari
asagidaki gibidir; LL: %38,7 LS: %45,2
SS: %16,1

Golby and Sheard,
Yiiziiciiler (n=31) oy 220 . e
Bu calismadaki genotip dagilimlari
asagidaki gibidir; LL: %46 LS: %35 SS:
%19

Atlet (n=26) Gorak ve ark., 2017.

Arastirmamiza dahil ettigimiz calismalardaki genotip
ve allel dagilim karsilastirmalar Tablo 3 ve Tablo 4'te
belirtilmistir. Genotip dagiimlarinda 9 calismanin 3’inde
LL genotipi baskin genotip iken 6'sinda LS genotipi daha
baskindir. Calismalarin higbirinde SS genotipi baskin olarak
bulunmamistir. Allel dagihimlarinda ise galismamiza alinan
9 galismanin 8’inde L alleli ylizdece daha fazla iken sadece
1 galismada S alleli ylizdece daha fazla bulunmustur.

Tablo 3: Literatiirdeki SLC6A4 GCalismalarinin Yizdesel
Genotip Dagihmlari

I IIIII III II|II il ]EleellEll

GEN OTIPLER

53

YUZDELIK DEGERLER

= Trushkin ve ark., 2011
m Pefito ve ark. 2016
u Golby ve Sheard, 2006

mSysoeva ve ark., 2008
Sanhueza ve ark., 2016
mAtes veark, 2017

mCorak ve ark., 201

Tablo 4: Literatilrdeki
Allel Dagilimlari

SLC6A4 Calismalarinin Yizdesel
g1 63

69
67
“\ P s 5
“\ | “\ “\ “\ “\ “\
L

ECREC R ¥

YUZDELIK DAGILIM

ALLELLER

® Sysoeva ve ark., 200 ® Saunders ve ark.. 200
Sanhusza ve

u Ateg veark, 2017

4, Tartisma

5-HT, merkezi sinir sisteminin en onemli
norotransmitterlerindendir. Beyin kan akimi reglilasyonu,
uyku, 1si reglilasyonu ve agresyon gibi birgok fizyolojik
mekanizmada etkisi bulunmaktadir. 5-HT, triptofan
aminoasidinden sentezlenir, sentezlenen 5-HT sinir
uglarinda depo granillerde depolanir ve sinirden gelen
uyari ile sinaptik araliga bosalir. SLC6A4 geni, serotoninin
pre-snaptik noérona geri alinimini dizenledigi igin
psikolojik ve psikiyatrik rahatsizliklarin etiyolojisinde yer
aldigi yapilan galismalar ile bildirilmistir.

Kohortumuzda LL, LS ve SS genotipleri sayi ve ylzde
olarak sirasiyla 10 (%48), 7 (%33) ve 4 (%19) olarak
bulunmustur. L ve S allel sayl ylzdeleri ise sirasiyla
27 (%64) ve 15 (%36) olarak sayillmistir. Bu galisma,
Tlrk voleybolcularindaki SLC6A4 L/S polimorfizmi ile
gergeklestirilen ilk calismadir. Bulgularimiza baktigimizda
LL genotipinin ylzdesel olarak fazla oldugu diger
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calismalar ile benzerlik géstermektedir (Sysoeva ve
ark., 2008; Corak ve ark., 2017; Ulucan ve ark.,2014).
Literatlirde karsilastigimiz bazi calismalarda ise LS
genotip oraninin diger genotiplere oranla daha yuksek
oldugunu goéstermistir (Truskin ve ark., 2011; Saunders
ve ark., 2006; Sanhueza ve ark., 2016; Petito ve ark.,
2016; Ates ve ark., 2017; Golby ve Sheard, 2006).
Gerek kohortumuzda gerek ise literatlir taramamizda
hicbir calismada SS genotipinin ylzdece yltksek oldugu
sonucuna ulasilmamistir. Allelik dadilimlara baktigimiz
zaman Kohortumuzda L allelinin S alleline kiyasla ylizdece
daha ylksek oldugu bulunmustur. Bu sonug diger calisma
sonuglarini destekler niteliktedir (Sysoeva ve ark., 2008;
Trushkin ve ark., 2011; Saunders ve ark., 2006; Petito
ve ark., 2016; Ulucan ve ark., 2014; Ates ve ark., 2017;
Golby ve Sheard, 2006). Sadece Sanhueza ve ark. (2016)
yaptigi galismada S alleli, L alleline kiyasla ylizdece daha
ylksek oldugu bulunmustur. Genotip sonuglarinin ve allel
sonuglarinin farkhhdinin sebebi olarak calismanin yapildigi
populasyon gesitliligi ve genetik heterojenite gosterilebilir.

Sporcularda yapilan arastirmalarda, S allelininde
daha fazla amigdala aktivitesi gosterildigi ve LL
alleline goére daha az durti kontroli saglanabildigi,
LL genotipinde performansin ve elit sporcu olabilme
ihtimalinin ylksek oldugu, SS genotipinde stresin daha
etkili oldugu aciklanmistir (Klucken ve ark., 2015).
Yapilan bir calismada erkek triatletler de SS genotipinin
LL, LS genotipine oranla daha az oldugu belirtilmistir
(Saunders ve ark., 2006). Endurans atletler ve sedanter
grubun karsilastirildidi bir calismada ise, LL genotipinin
diger genotiplere gore daha vyiksek oldugu ve SS
genotipine gbre yorgunluk toleransinin daha yuksek
oldugu belirtilmistir (Trushkin ve ark., 2011). SLC6A4
polimorfizminin incelendigi Sili'li triatletlerde LS genotipi
diger genotiplere kiyasla daha baskin bulunmustur
(Sanhueza ve ark., 2016). Benzer bir incelemede, saglikli
Tlrk atletleri arastirlmis, kohortlarinda L alleli %61, S
alleli ise %39 olarak bulunmustur. Genotip bakimindan
incelendiklerinde SS, LS ve LL genotipleri sirasi ile %19,
%35% ve %46 olarak bildirilmistir (Corak ve ark.,2017).
Geng futbolcularda yapilan bir galismada ise 44 sporcu
ile galisiimig, futbolcularda L allelinin ylzdesini (%51)
S allelinin ylizdesinden (%49) fazla oldugu bildirilmistir
(Ates ve ark., 2017). Ylzucllerle yapilan bir arastirmada
86 bayan sporcu analiz edilmis ve SS genotipinin LL ve LS
genotiplerine oranla oranin daha az oldugu belirtilmistir
(Maliuchenko ve ark., 2007). Bizim galismamizin bulgulari,
bu galismalari destekler niteliktedir.

SLC6A4 polimorfizminin  saldirganlida olan etkisi,
sedanter grup ile senkronize yuzilcller arasinda
incelenmis, sedanter gruba oranla senkronize ylzcllerde
LL genotipi daha yilksek, LS genotipi ise ylzdece daha
disltk bulunmustur (Sysoeva ve ark., 2008). Bir diger
calismada SS, SL ve LL genotipleri, 10-24 yaslari arasinda
31 ylziclde analiz edilmis, LL genotipinin ylzicullerin
psikolojik gelisimine o6nemli dizeyde etkisi oldugunu
belirtmislerdir (Golby ve ark., 2006). Benzer bir galisma
24 Tirk geng basketbolcu da gergeklestirilmis, erkeklerde
S allelinin, bayanlarda L allelinin daha yiksek diizeyde
oldudu belirtilmistir (Ulucan ve ark., 2014).

SLC6A4 promotér L/S polimorfizmi ile dayanikhlik
performansi ve anksiyete arsindaki iliskinin incelendigi bir

arastirmada Italyan olimpiyat takimi hokey, basketbol ve
futbol oyuncularindan 133 sporcu ile galisiimis, anksiyete
bozuklugu ve nevrotik duygu durumun S alleli ile iligkili
oldugu bildirilmistir (Petito ve ark., 2016).

Yapilan calismaklar 5-HT dizeyinin egzersiz ile degistigi
saptamistir. Chauloff ve ark. (1987) tarafindan bu konudaki
endetaylicalismasiganlarile yapiimistir. Siganlara 1-8 hafta
slre ile fiziksel egzersiz yaptirilarak, dinlenme ve egzersiz
sirasinda 5-HT dizeyleri élgilmustir. Calismalarinda kisa
slreli egzersizde 5-HT dlzeyinin dedismedidi, ancak
triptofan seviyesinin arttigi, uzun slreli egzersizde
5-HT dlzeyinin azaldidi, ancak 5-hidroksiindolasetikasit
dlizeyinin arttidi, sonug olarak uzun sureli egzersizin 5-HT
kullanimini arttirdigr gézlenmistir.

Literatlir calismalar g6z o6nidne alindidinda SLC6A4
L/S polimorfizmi ile ilgili gahismalarin gerektigi kadar
olmadigi g6ziikmektedir. GUnUmize kadar vyapilan
calismalarin sonuglarina gére SLC6A4 L/S polimorfizminin
belirlenmesi, sporcularda karsilagilan anksiyete ve duygu-
durum bozukluklari igin erken dnlem alinmasina yardimci
olabilmektedir. Gintimiizde modern tekniklerin kullanildig
arastirmalar birgok duygu-durum bozuklugunun genetik
temellerini agiklamakla birlikte epigenetik farkliliklar ve
molekiler galismalardaki yontemsel sinirhliklar bilimsel
verilerin analizini zorlastirmaktadir. Bu acidan atletik
performansi ile iliskili psikolojik faktdrlere etkisi olan
genlerin polimorfizmlerinin belirlenmesi, sporcular igin
bireye 6zgl antrenman programlarinin olusturulmasina
olanak sadlayacaktir.

Onam bilgisi : Bilgilendirilmis onam formu imzalatiimistir.
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Selin Yigit:
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Abstract

The exposition of Aflatoxin B1 (AFB) in aggression-intruding behavior in Wistar rat were assessed. Rodents in the experimental
group (Group A, n= 6) were orally infused with AFB diluted in dimethylsulfoxide administered 0.3mg/kg/day on days 1 12.
Controls received distilled water similarly on days 1-12 days (Group B). For the observation, an intruder was introduced into
the cage containing the residents who are experimental rats treated with Aflatoxin and rats in the control treated with distilled
water. Records of observations of territorial aggressive hehaviours exhibited by the experimental and control rats towards
the inntruder were recorded. Each rat was given 3 trials of 5 minutes each. The study utilized the Randomized Blocked Two-
Way ANOVA (factors time line x treatment) followed by a post-hoc analysis using Bonferroni correction to analyse the data
and Statistical significance was set at p < 0.05. Results demonstrated that exposure to Aflatoxin significantly influenced
aggressive behaviour among Wistar rats F (1,322) = 29.89, p < 0.001, n2= .09. Aflatoxin-treated animals significantly
exhibited more aggressive behaviour than animals treated with distilled water (Bonferonni= 4.04, p<.001). Exposure time
to Aflatoxin interacted with treatment to significantly influence aggressive behaviour among Wistar rats F (1,322) = 3.26,
p < 0.001, n2=.10. Mean comparison reveals that there was no significant difference in aggressive behaviour of Aflatoxin
treated and the distilled water treated rats from day 1-7. However, significant differences was observed from the 8th day
onward to the 12th day. Aggressive behaviour increased by 10% as the chronic exposure increase more than seven days. It
was concluded that aflatoxin induced toxicity in rodents influenced aggression as it exacerbates neuro-cognitive decline and
brain bio-chemicals distortions leading to aggression bhehavior.

Keywords: aflatoxin toxicity, aggression-intruding behavior, neuro-cognitive, wistar rats
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1. Introduction

Aggression is an innate social trait that animals uses to
defend their own territory, maintain resources and im-
prove the probability of successful mating, thus an adap-
tive behaviour. However, the behavior is no longer adap-
tive and is called maladaptive or pathologic aggression,
when it is excessive, detrimental, disrupts the social order
and its cost far outweigh its benefit. Unreasonable level
of aggression in responses to incitement, indirect violence
or non-threatening social cues have a detrimental effect
on individuals and the community (Aleyasin, Flanigan &
Russo, 2018). Unnecessarily high irritability and aggres-
sion are widely recognized as symptoms of many neu-
ropsychiatric disorders, which can have an effect on the
patients’ quality of life and their caregivers (Aleyasin et
al., 2018).

Aggressive behaviour is also identified as symptomol-
ogy of Post-traumatic Stress Disorder (PTSD), Alzhei-
mer’s disease, depression, schizophrenia and substance
abuse. Besides, excessive aggressive behavior poses a
health risk to individuals and the community at large,
treatments are restricted and largely ineffective (Aleya-
sin et al.,, 2018). Nevertheless, multifactorial underlying
causes of human aggression include; policy, socioeco-
nomic, cultural, medical and psychological factors. It has
also become clear that some forms of aggression, such
as impulsive aggression (which occurs during emotional
excitement and provocation), have an underlying neuro-
biology that researchers were only beginning to compre-
hend (Liu et al., 2013). Intrinsic and extrinsic causes
(for example, social and dietary effects, endocrine and
neurophysiological regulation mechanisms) may create,
induce and modulate an aggressive behaviour. Both of
set of variables are related; in evolutionary adaptation
processes they undoubtedly played important roles (Liu
et al., 2013). Furthermore, in accordance with the modu-
lated aggressiveness due to neurophysiological processes
it is usually unclear how dietary variables such as choles-
terol, tryptophan, fatty acids and neurotoxic substance,
for example aflatoxins influenced aggressive behaviour.

Aflatixins belongs to the family of Mycotoxins; these are
metabolites harmful to living creatures found in naturally
occurring fungi. Aspergillus Flavis, Aspergillu Parasiticizus
and aflatoxin B1 (AFB1) are among the known most ef-
fective teratogenic toxins, mutagens and cancer-causing
fungi (Parmar, Sharma, Anerao & Roy, 2016). The strong
concentration of aflatoxins in animal feeds have been
identified to trigger pathological issues in animals and no-
table financial losses to farmers, domestic animals were
identified to be the most vulnerable (Parmar et al., 2016).
Aflatoxin is a leading feed borne toxins in many of the
animal organisms, and has been implicated in the etiol-
ogy of human liver cancer through multiple clinical re-
search studies (Kihara et. al., 2000), and one of the most
potent cancer-induced agents. In livestock, for instance,
cow, chicken or pig, etc., household animals such as dogs,
cats and goats have been associated with aflatoxicosis.
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Congenital deformities, skeletal abnormalities in the in-
trauterine development of wistar rats’ babies were caused
by exposure aflatoxins (Kihara et. al, 2000). (Aflatoxins).
The effect of toxicology on human and animal activity in
the last four decades has grown in understanding and
the neuro-social implications. For example, before birth,
it has been implicated in the behavioral and intellectu-
al deficit in geo-spatial cognitive capacities of Wistar rat
weanlings exposed to AFB (Kihara et al., 2000). Parmer et
al. (2016) have also implicated Aflatoxins in the damage
to neurobehavioral quality and synapses in chicks.

These study is premised on the growing concern that
nutrition, which is essential for brain growth and func-
tioning; is connected with aggression psychopathology
(Brown, 2020). There is a strong indication that nutrition
can modulate greater levels of violent and aggressive be-
haviour at the societal level based on studies from public
health and neuroscience. In addition to major fatty acids
in children, adolescents and adults, the regulation of the
dietary intake of vitamin and mineral were found to sig-
nificantly diminished aggressive behaviours throughout
the developmental milestones (Brown, 2020). In stud-
ies on developmental milestones, early life nutrition was
found to significantly modulate anti-social aggression and
disruptive behaviour at age 3, disruptive and hostile be-
haviour during childhood and continues to play a major
role young adults aggression (Brown, 2020; Liu et al.,
2004). This finding is further supported by the fact that
dietary stimulation of anti-social behaviour increased at
age 3 to 17 years, and increased aggressive behaviour at
age 23 years (Raine, 2003). This trend broadly confirms
the hypothesis that food intake plays a significant role
in the development of and remediation of biological and
neurobiological induced violent behavior, and that at least
part of the dietary intake affects aggression behaviour
(Brown, 2020).

Children in Sub-saharan Africa including Nigeria, early
in life are exposed to aflatoxins right from uterus through
mothers’ intake, Pre-weaning period, and after weaning
to maize, peanut food and other foods high in aflatoxins
(Mupunga, Mnggawa, & Katerere, 2017; McMillan et al.,
2018). The bulk of these children are subject to elevated
rates of aflatoxin during their lives, as most populations
depend on subsistent farming and have little to no prac-
tices used to regulate the contamination of aflatoxins. Af-
latoxin exposure have been associated with poor growth
(underweight) and low immunity among children below
age five years (Mupunga, Mnggawa, & Katerere, 2017;
McMillan et al., 2018). Based on these, this study address
the role of Aflatoxins in aggression behaviour and its im-
plication for aggressive behaviour in humans exposed to
its chronic dosage using the animal model.

Aflatoxins is currently being implicated in the aggres-
sion behavior in animal models. Aggression is a being
studies in the pattern of territorial aggression. Territori-
al aggression which can be defined by individuals or by
group preventing someone trespassing through individu-
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als territory, as a norm for individuals of similar species,
as the action organized toward the protection of a region;
furthermore, the trait is established in animals that de-
fend against and for intruders (Saunders Comprehensive
Veterinary Dictionary, 2007). It is a significant part of in-
tra-explicit challenge that can enable animals to access
and hold restricted resources that improve their endur-
ance and wellness (Seebacher et al., 2013). Aggression is
often utilized in the protection of region or offspring, and
in light of the danger of conspecific assault (Miczek et al.,
2001, 2002). Aggression additionally happens when an-
imals vie for foods, water and different assets important
for endurance and proliferation (Takahashi et al., 2012).

Excessive territorial aggressive behaviour have been ex-
plained in term of alteration in the functioning of variety
of neurological regions where violence has its biological
roots. It have been proposed that bio-chemical interac-
tion at the various synapses interface acted in different
ways to trigger the display or tempering of aggressive
tendencies in animals. In any event, these sources have
being linked to serotonin and glutamine neurotransmit-
ters (Takahashi, Lee, Iwasato, Itohara, Arima, Bettler,
Miczek, & Koide, 2015; WIlassoff, 2015). Some researches
has also shown that activities in the synapses can have
an intensive impact on people’s social characteristics. In
particular, it was demonstrated that irregular synapse ac-
tivities may trigger aggressive behaviour (Morrison and
Melloni, 2014; Seo, Patrick & Kennealy, 2008; Wlassoff,
2015; Zhao and Gammie, 2014). The serotonin inade-
quacy paradigm proposed that pleasant emotions, ratio-
nal coordinated action and a pleasant social image are
exhibited once present in optimal quantity. Serotonin, a
“happiness hormone” as implicated is said to affect the
physiological environment, nerve cells, emotional func-
tion and intellectual performance if inadequate may trig-
ger aggression, negative feelings and disruptive behavior
(Takahashi et al. 2015; Wlassoff 2015). Aggression is also
linked to disruptions in the cycle of glutamate / GABA-glu-
tamine neurotransmitters. Synapse of glutamate helps
strengthen the sensory focal system (Takahashi et al,
2015; Wlassoff, 2015; Zhao & Gammie, 2014). The way
this neurotransmitter works is that it reduces discourage-
ment, stabilise emotional disposition and increased men-
tal awareness. Glutamate infusion in animals * brains was
found to increase their levels of aggression against other
mice when incited (Seo, Patrick & Kennealy, 2008: Wlas-
soff, 2015; Zhao & Gammie, 2014) (Morrison & Melloni,
2014). Wilassoff, 2015; Zhao & Gammie, 2014). Over-
abundance of glutamate in the body has been emphatical-
ly connected to uneasiness, mood swings, hyperactivity,
and disorganisation that may trigger aggression in cer-
tain individuals. Aggression control is basic to diminished
odds of an individual having psychological maladjustment
(Wlassoff, 2015; Zhao & Gammie, 2014).

Be that as it may, there is minimal distributed infor-
mation on the neurobehavioral impacts of AFB on social
conduct in animals or in humans. Studying the effects

of Aflatoxin on territorial aggression increase the un-
derstanding of its implication to human behavior, this is
because most animal model and human studies usually
arrive at similar results. Identifying the possible effect
accompanying the consumption of food products con-
taminated with Aflatoxin unsuspectingly in the society
is an effort towards combating the menace the toxin is
causing in the society. Only one study of the functional
effects of prenatal AFB exposure has been completed to
date (Kihara et al, 2000). The present study, therefore,
was conducted to determine the behavioral effects on the
social behaviour in wistar rats. This study is of benefit
being that researchers rely on animal research to uncover
fundamental aggression elements such as factors fuel-
ing, mental quest for violence, activation and incentives
towards gaining an understanding of the neurobiological
processes underlying aggression. Through Psychothera-
peutic studies into aggression, pathological hostility is be-
ing identified and controlled (Liu et al. 2013). Aggression
have been correlated with disability in multiple cognitive
functions, based on a decade of developments in study
and the capacity to suppress desires, modulate actions,
and recognize, for example, the consequences of actions.
They are assumed to have been attributed to neurological
and brain function injury, violence, impairments. There-
fore the need for understanding the neurobiologic disabil-
ity origins of violence in the brain and neuronal systems
(Blake & Grafman 2004; Brainfacts.org, 2008). The use-
fulness of this scientific endeavor include expanded usage
for therapeutic services (e.g., emergency, psychological
and critical care) reducing cost of public safety, and of a
larger interest to the criminal justice system relevant to
neuroscience, psychiatry and psychology, because they
include a broad variety of adverse consequences of brain
malfunction (Liu et al, 2013). Thus, understanding the
mechanism for Aflatoxins modulated aggression will pro-
vide information for treatment options and prevention of
dietary induced aggression.

1.1. Hypotheses

1.Rats exposed to Aflatoxin will significantly exhibit more
territorial aggressive behaviour than rats exposed to
distilled water

2.Rats exposed to Aflatoxin treatment for longer days
will significantly exhibit more territorial aggressive be-
haviour than rats exposed to Aflatoxin treatment for a
shorter period.

2.Materials and Methods

The research was a seminal paper for which no ethical is
issued due to University being shut down due to Industrial
action and Covid-19 pandemic.

2.1. Design

The design used in this study is 2-Independent group
randomized design.

2.2. Subjects

A total 16 male Albino rats (Rattus norvegicus) housed
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together in a North-Kent plastic breeding cages under
constant and stable room temperature (24+20C) and
relative humidity of 50-60%, with a 12 hours light- 12
hours dark cycle were used for the study. The rats were
between 5-6 weeks old (Mage = 5.23(SD=2.17) weeks).
Food and water were available ad libitum.The rats were
randomly divided into two groups comprising of 6 males
as experimental group, 6 males as control group and 4
males as intruders for aggressive behaviour observations.
150-200 gm with a mean weight of 168.56 mg (S.D =
7.88) The animals were humanely handled in accordance
with the protocol for Animal Care and Use Regulation
Ethical Committee of the University of Ibadan, Ibadan,
Nigeria.

2.3. Instruments

Distilled water administered orally as a placebo to the
rats in the control group. Aflatoxin solution diluted with
dimethyl sulfoxide (DMSO) was also administered orally
to the experimental group. A blue, black and red marker
for easy identification of the rats from control and ex-
perimental groups. Experimental cages (12 North-Kent
Plastic cages (38cm x 25cm x 18cm) was used to house
the rats. Each cage has the top and floor of stainless steel
grid filled up with beddings). Stopwatch /Timer - for time
keeping and recording and recording sheets.

2.4. Chemicals

Aflatoxin B1 were purchased from Sigma Chemical Com-
pany, St. Louis, MO, USA. Ddimethyl sulf-oxide (DMSQ)
from same organisation was used to dissolve the AFB1
to a stock solution (25 mg/ml) and diluted to appropriate
treatment concentrations. All the chemicals used, includ-
ing solvents, were of high purity and analytical grade.
Aflatoxin solution (0.3mg/kg) for each of the rat was pre-
pared daily and orally administered based on the weight
of each rat (for the daily weighing using weighing balance
of rats).

2.5. Behavioral test:

Resident-intruder paradigm: This method involves a
male rat, a system close to that in which animals are
used and sometimes maintain and protect their territo-
ries, and serious fights, which are assumed to be natural
fights, may occur in circumstances where inhabitants face
an unknown male attacker on their territory and trigger
aggressive behaviour (Barnett, 1975) The scenario may
include searching (patrolling), approach, investigation,
threats fighting, chasing, dominant posturing and urging
inhabitants to behave aggression fully to intruders. The
nature of the intruders, especially the size or hormone
of the attackers and the previous experience of the oc-
cupant, differs between the attacking inhabitant and the
adversary. The resident attacker design was also recog-
nized as the intruding aggressive model. The frequency
of aggressive behavior was included by de Almeida and
Lucion (1997). It analyzed the frequency and duration
of these behavioral actions and positions. For rats, the
overall hostility level was determined as the maximum
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intensity number of tail rattle + chases + bites + cinches
+ rolling and tumbling fights + chasing + nasal contacts.
The impact in displaying these seven aggressive behav-
ioral elements of large individual differences was reduced
in this approach (de Almeida et al. 2008).

2.6. Procedure

The research started with the acquisition of 16 male Al-
bino rats weighing 180 to 200 grams from the animal
house of the Faculty of Veterinary Medicine, University of
Ibadan. They were housed in North Kent Plastic breeding
cages in the veterinary animal research laboratory for two
weeks to get acclimatized with the laboratory environ-
ment. The rats were randomly assigned into two groups
of experimental and control and the intruder group. They
were all marked with tail rings in different colours for
identification purpose. Data collection for this research
took a duration of 24 days of alternate day active treat-
ment and observation making 12 days of active treat-
ment. The rats were weighed on each day of treatment
and administered with 0.3 mg/kg body weight of Aflatoxin
solution for the experimental group and distilled water for
the control. The rats were allowed a period of 30 minutes
before observations to ensure the onset of the effect of
the treatment.

For the observation, an experimental rat treated with Af-
latoxin or control rat treated with distilled water were tak-
en as the residents while an intruder was introduced into a
cage containing the residents at interval. Four designated
males rats that are neither in the control or experimental
were utilized as intruders for aggressive behaviour obser-
vations of the residents. Records of observations of terri-
torial aggressive behaviours exhibited by the experimen-
tal and control rats towards the intruder were recorded.
Each rat was given 3 trials of 5 minutes each. Average re-
cords of aggressiveness was taken for each rat as record
of aggressive behaviour for the experimental period. The
rats were properly fed after each experimental process
for 24 hours before the next experimental process. The
treatment and observation process was repeated every
other day for 12 days. The behavioral observation of in-
terest for this research is the Resident-Intruder paradigm
focusing on the behavior performed by the experimental
rats as strongly dependent on the behavior performed
by the intruder. Therefore, the following attributes of be-
haviours were recorded as aggression (tail rattle, chases,
bites, cinches, rolling and tumbling fights, chasing, nasal
contacts) and also salient aggressive acts such as aggres-
sive posture and sideway threats.

After treatment, the rats were observed for aggres-
sive behaviour. A statistical frequency Table was drawn
that consists of a tally box, number of territorial aggres-
sive displays, frequency, and duration. Thereafter a tally
was ticked against the intruder rat exhibited aggressive
cues towards the resident, this was done for each group
(control and experimental), within the 0-5 minutes. The
scores of each intruder male rat was gathered and at the
end of the experiment for analysis.
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2.7. Method of Statistical Analysis

All statistical analyses were performed using the soft-
ware package SPSS (version 20). Behavioral parameters
of the RI test were analyzed using Randomized Blocked
Two-Way ANOVA (factors time line x treatment) followed
by a post-hoc analysis using Bonferroni correction. Data
are presented as mean + standard error of the mean
(s.e.m.). Statistical significance was set at p < 0.05.

3. Results

The first hypothesis stated that Rats exposed to Afla-
toxin will exhibit more aggression than rats treated with
distilled water was tested using the Randomized Factorial
ANOVA and the result presented in Table 1.

Table 1. Summary Factorial ANOVA table showing the
influence exposure to Aflatoxin on aggression behaviour.

Sum of Mean . .
Source Squares df Square F Sig. 1
Treatment  1367.388 1  1367.388 29.886 .000 .085
Days 2336.319 11 212393 4642 000 .137
Treatment™ o\ »706 11 149337 3264 000 .100
Days
Eror 14732736 322  45.754
Corrected 1 0r 089 347
Total

The result from Table 1, shows that exposure to Aflatoxin
significantly influence the exhibition of more aggressive
behaviour among Wistar rats F (1,322) = 29.886, p <
0.001, n2= .09.

Table 2. Summary Bonferonni mean comparison analysis
showing the mean difference between rats exposed to
Aflatoxin and those exposed to Distilled water.

Bonfe
Treatment S.E Difference Sig.°
(I-J)
Experimental 9.821 .563 4.044* .000.
Control 5.777 .563

*. The mean difference is significant at the .05 level.

From the analysis, mean differences showed that
Aflatoxin-treated animals significantly exhibited higher
aggressive behaviour than animals treated with distilled
water. The mean differences were significant (Bonferronni
= 4.04, p<.001). The result demonstrated that aggressive
behaviour increased by 8.5% with exposure to Aflatoxin
among the animals treated with Aflatoxin compared to
the control group. Based on this, hypothesis states that
rats treated with Aflatoxin will significantly exhibit more
territorial aggressiveness than rats treated with distilled
water is accepted.

The second hypothesis stated that rats chronically
exposed to Aflatoxin for longer period of time will
significantly display more aggressive behaviour compared
to Wistar rats treated with distilled water. This hypothesis
was also tested using the Factorial ANOVA and the result
presented in Table 1. The result from Table 1 shows that

longer period or time of exposure to Aflatoxin significantly
influence aggressive behaviour among Wistar rats F
(1,322) = 3.264, p < 0.001, n2= .10.

Table 3. Bonferonni post Hoc analysis showing mean
differences based on Treatment and period of days of
exposure to Aflatoxin.

Days Treatment LSD S.E Sig
1.00 Experimental - Control 3.278 2.255 147
2.00 Experimental - Control -.444 2.255 .844
3.00 Experimental - Control 2.056 2.255 .363
4.00 Experimental - Control 1.611 2.255 AT75
5.00 Experimental - Control -.889 2.255 .694
6.00 Experimental - Control -2.500 2.761 .366
7.00 Experimental - Control 2.000 2.761 .469
8.00 Experimental - Control 8.250* 2.761 .003
9.00 Experimental - Control 4.667 2.761 .092
10.00  Experimental - Control 7.250* 2.761 .009
11.00  Experimental - Control 10.083* 2.761 .000
12.00  Experimental - Control 13.167* 2.761 .000

*. The mean difference is significant at the .05 level.

The result of mean comparison of experimental to control
group reveals that there was no significant difference in
aggressive behaviour of Aflatoxin treated and the distilled
water treated rats from day 1-7. However, significant
differences were observed between Aflatoxin treated and
the distilled water treated rats from the 8th day onward to
the 12th day. Longer period of chronic exposure induced
higher aggressive behaviour in the Aflatoxin treated
rats. The result demonstrated that aggressive behaviour
increased by 10%. The pattern of mean differences as
the chronic exposure increases is presented in fig 1.

Treatment

[= =Experimental
[==Control

2500

20004

15.00]

10004

Aggressive Behaviour

Time (Days)

Figure 1. Interaction graph showing the interaction
between time of exposure and treatment to Aflatoxin
among Wister rats.

74 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES VOLUME-CILT 7 / NUMBER-SAYI 2 / 2020



The line graph shows that longer period of chronic
exposure induced higher aggressive behaviour in the
Aflatoxin treated rats from the 8th - 12th days of the
exposure. Based on this, hypothesis stated that rats
chronically exposure to Aflatoxin for longer period of
time significantly display more aggressive behaviour
among Wistar rats treated with distilled water. Based on
this, hypothesis stated that rats chronically exposure to
Aflatoxin for longer period of time will significantly display
more aggressive behaviour among Wistar rats treated
with distilled water is thus accepted.

4. Discussion

The result demonstrated that aggressive behaviour
increased with exposure to Aflatoxin among the animals
treated with Aflatoxin compared to the control group.
It was presumed that the neurotoxic effect of aflatoxin
impacted on the emotion regulating areas within
hypothalamic and limbic brain areas that modulates
aggression. It is believed that the ability to evaluate
the situation appropriately and react accordingly when
confronted with an intruder was greatly hampered by
neuro-cognitive decline and distortions of the brain
bio-chemicals thus the excessive aggression. Thus
increasing levels of neurotOxicity was associated with
corresponding aggression to the environment. This
findings is agreement with Kihara et al (2000) who has
implicated prenatal exposure to AFB in behaviourial and
cognitive deficit in pre-weaning offspring and geo -spatial
abilities in the post-weaning offspring of Wistar rats. Also,
Parmer et al. (2016) implicated Aflatoxins exposure in
neurobehavioral toxicity and neurotransmitter disruption
in chicks. Bbosa et al. (2012) have established that the
mycotoxins and metabolites, particularly their aflatoxins
and other substances, interfere with healthy functioning
by creating a chemical and oxidative stress that induces
carcinogenicity, speed up nerve cell death and inhibit
protein production. In the field of brain chemistry and
the work of mycotoxins, especially aflatoxins have been
documented to be toxic. Neurological symptoms such as
neurocognitive and altered sleep cycle and the symptoms
of damage to the mind, such as discontent, muscle
tremor, convulsions, loss of memory, epilepsy, idiocy, loss
of muscle coordination and anomalous feelings, resultant
from neurotransmitter deficiencies (Bbosa et al. 2012).
In the same trend, Bahey et. al. (2015) has shown that
the application of AFB1, causes multiple histopathological
changes including cell degeneration, dilation of blood
vascular and a significant decrease in frontal cortex
thickness, and hippocampal pyramid cell layers. The
amount of astrocyte production in the frontal cortex was
significantly decreased without neuronal improvements.
Stagkourakis et al (2018) clarify the role of Aflatoxins
in violence. Stagkourakis et al (2018) have shown that
rodents with the highest levels of aggression are also
shown to have more activated neurons in the PMv of the
hypothalamus, which is a significant emotional centre of
euphoria, sadness and anger. Conversely, they are able to
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prevent an aggressive attack by deactivating PMv neurons.
Brief PMv cell activation causing violence has been
identified. They also reverse the “dominant/submissive”
roles by deactivating PMv nerve cells in dominant rodents
which made the dominant rodents become submissive
and vice versa. The potential to shift to dominant /
submissive PMv-area control means the ability to reduce
or aggravate neuropathic behavior of the aflatoxis.
Recent studies have shown that bilateral PMV lesions
in female rats significantly reduced the sexual behavior
of females and maternal attacks against male intruder
(Ferriera & Hansen, 1986). Looking at these trends, it
is demonstrated that diet high in Afaltoxins disrupts and
crosses the brain-barrier and neurotransmitter activities
leading to neuro-cognitive impairment and disturbances
in brain bio-chemicals interaction. This has implication for
aggressiveness and irritability in humans who consumes
food high in Aflatoxin contamination after long exposure
causing malnutrition, especially in children (Redmond et
al., 2016).

5. Conclusion

Aggression behavior of resident Wistar rats in resident/
intruder encounters was significantly influenced by
prolong duration of exposure to aflatoxin. The number
of aggression attacks and the length of the attacks
increased substantially over time. As identified the
neurotoxic effect of aflatoxin impacted on the emotion
regulating areas within hypothalamic and limbic brain
areas that modulates aggression. It is believed that the
ability to evaluate the situation appropriately and react
accordingly when confronted with an intruder was greatly
hampered by neuro-cognitive decline and distortions of
the brain bio-chemicals thus the excessive aggression.
This study recognize the important role of biochemical
factors in abnormal behavior. Toxic contamination of
diet with aflatoxins have adverse, immediate and long-
term effects on aggressive behaviour in rodents and by
implication humans especially children.

This current research provides a communication
pathways that can provide a clearer understanding of the
association between nutritional intake, central nervous
system and individual’s psychological health status. Aside
the fact that Aflatoxins leads to poor brain development
and neurotoxicity of the central nervous system in
childhood, it is established that it may be responsible
for aggressiveness and irritability among children and
infants. In increasing public health safety, there is need
to promote Aflatoxin free and quality diet among children
especially those under-five so as to considerably decrease
violent and aggressive activity at the community level.
At the clinical level, diet high in Afaltoxins, for example
maize prepared meals may trigger aggressiveness and
irritability in patients with psychiatric and behavioral
disorders. Thus, quality diet low in Aflatoxins can reduce
costs and improve patient results during hospitalization.
These findings may lead to greater acceptance that
neuro-toxins intake affect the incidence of irritability and
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aggressiveness in rodents and possibly humans among
health practitioners and health care providers addressing
aggression and psychological disorders.
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Abstract

Familial liability or susceptibility has been shown to increase the risk for psychotic disorders, however, little is known about
familial liability (FL) among patients with major psychiatric disorders in Nigeria. This study aimed to determine the rate of FL
and factors influencing the age of onset among patients with schizophrenia and bipolar disorders. This was a cross-sectional
survey of patients with either diagnosis of bipolar disorder or schizophrenia based on ICD-10 criteria. Data were collected
through a pretested socio-demographic questionnaire, incorporating age, duration of illness, the onset of iliness, and family
history (FH) of mental illness. Data were presented as tables, charts and bivariate analysis was performed to determine
the relationship between variables. The level of significance was set at P < 0.05. Of the 235 participants, 66 (28.1%) had
a FH of mental illness. The age of onset ranges from 12-70years with a mean of 30.1years (SD=11.1years) and majority 85
(36.2%), were within the age group 30-39 years and had developed the illness hefore the age of 30years (54.5%). The males
were twice more likely to developed mental iliness before the age of 30 compared with their female counterparts [0R=2.42,
(Cl = 1.40-4.25), (p=0.013)], likewise, the singles compared with the ever-married [0R=4.24, (Cl=2.45-7.34), (p=0.000)].
Although nearly a third of the participants had a FL to mental illness, there was no association hetween age of onset and FH
of mental illness. However, the males and the singles were more likely to have developed mental iliness at an earlier age
compared with their counterparts.
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1. Introduction

Schizophrenia and bipolar disorder (BD) are major
psychiatric disorders with familial disposition. As noted
by many researchers, the presence of family history (FP)
is a major risk factor for these disorders (Byrne et al.,
2002; Kendler et al., 1997; Klein et al., 2003). Several
factors increase the risk of mental disorders in the general
population. Of these, studies from the western world have
repeatedly reported the role of heredity in the risk for
mental illness (Jeppesen et al., 2015; Laursen et al.,
2005; Mortensen et al.,, 2010). Familial liability (FL) or
predisposition increases the risk of psychotic disorders by
about five-fold independent of environmental influence
(Mortensen et al., 2010; van Os et al., 2003). However,
the additive effect of both environmental and familial
predispositions increases the risk of developing psychotic
disorders further (van Os et al., 2003).

Although schizophrenia is strongly associated with
schizophrenia and related disorders among first-degree
relatives, the presence of other psychiatric diagnoses
among first-degree relatives increases the individual’s risk
of schizophrenia (Mortensen et al., 2010). According to
Mortensen et al, (2010), the risk due to FH schizophrenia
only is 6.0%, however, the population attributable risk
due to FH of mental illness, in general, is about six times
this value, thus showing the impact of other psychiatric
disorders in predisposition to schizophrenia.

The risk of offspring developing schizophrenia increases
with increase in the number of parents with the history
of mental illness, with both parents with history of
schizophrenia, the risk increases to about four folds
compared with just one of the parents with such history
(Gottesman et al., 2010). Similarly, the risk of bipolar
disordersincreasesto about five folds in offspring of couples
with a history of bipolar disorder compared to where only
one of the parents is affected (Gottesman et al., 2010).
This suggests as FL increases, the risk of developing
both schizophrenia and bipolar disorders increases.
Nevertheless, the risk of developing schizophrenia due
to the presence of family history of psychiatric disorders
decreased as the age of onset increases (Byrne et al.,
2002), and men were more at risk of both schizophrenia
and bipolar disorders compared with women (Aleman et
al., 2003; Kennedy et al., 2005; Ochoa et al., 2012).

Studies have shown that positive FH of mental illness is
associated with poor prognostic factors including early-
onset, increased frequencies of relapse or severity of
episodes and substance misuse (Esterberg & Compton,
2012; Kao & Liu, 2010; Nuhu et al., 2016; Post et al.,
2015). People with positive FH of bipolar disorder,
recurrent depression, substance misuse, and other
mental health difficulties are more likely to have an early
age of onset of either schizophrenia or bipolar disorders
(Esterberg & Compton, 2012). Patients with early-onset,
on the other hand, were more likely to present with an
increased level of cognitive impairment, impulsivity, and
poor outcome (Kao & Liu, 2010; Ochoa et al., 2012).
The severity of symptoms of illness may furthermore
be influenced by the interaction between FH and gender
(Esterberg & Compton, 2012).

In Nigeria, there are limited studies looking at the
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extent of FH among people with schizophrenia and bipolar
disorders, and its relationship with age of onset. We,
therefore, sought to determine the rate of occurrence of
family liability, and identify factors associated with the
age of onset as well as the relationship between positive
family history and age of onset among patients with
schizophrenia and bipolar disorder.

2. Materials and Methods
2.1. Study setting and design

This cross-sectional survey was carried out at the
Psychiatric out-patient of the Ekiti State University
Teaching Hospital (EKSUTH), located in Ekiti State,
Nigeria. The Hospital provides tertiary health care for
people of the State and environs. Besides providing care
in various specialties and sub-specialties of Medicine, the
hospital also provides mental health care for people of the
state and its environs.

2.2. Study population and sampling

Participants were patients with either diagnosis bipolar
disorders or schizophrenia based on ICD-10 criteria as
evaluated by Consultant Psychiatrists attending the
psychiatric out-patients of EKSUTH, Ado-Ekiti. In this
study, consecutive patients with the diagnosis of either
schizophrenia or bipolar affective disorders were recruited
for the study through a convenient sampling technique.
Data were collected over 3 months period, with the mind
that majority of the patients would have been seen at the
out-patient clinic (based on the duration of appointment
usually given).

2.3. Instrument

Consecutive patients with the diagnosis of either
schizophreniaor bipolar affective disorder wereinterviewed
with pretested socio-demographic questionnaires, that
incorporates the age, sex, duration of illness, the onset
of illness and duration on medications. A family history
of mental illness was also elicited with a pre-tested
questionnaire on history of similar iliness or other mental
illness in the first- or second-degree relatives. Because
of the low level of knowledge of mental iliness by the
participants and record-keeping generally, participants
were not asked for specific psychiatric diagnoses, but a
history of mental iliness in the first- and second-degree
relatives.

The functional recovery was assessed by the managing
physician who responded to the question “Considering
your total clinical experience with this particular population
of patients, how mentally ill is the patient at this time? to
assess extent wellness compared with healthy individuals
or someone with mental illness on a 7-point Likert scale
based on their experience with this population of patients
(7 = among the most extremely ill patients, 6 = Severely
ill, 5 = Markedly ill, 4 = Moderately ill, 3 Mildly ill, 2 =
Borderline mentally ill, 1 = Normal, not at all ill, 0 = Not
assessed).

The age of onset was dichotomized into two, using the
mean age of onset as the cut-off. The first group was
those who have developed the illness on or before the
age of 30 years and those who developed the illness after
the age of 30.
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Inclusion and exclusion criteria

Patients younger than seventeen years or had not been
receiving treatment for up to six months or had co-morbid
mental illness were excluded from the study.

2.4. Ethical Considerations

The study protocol was approved by the Research and
Ethics Committee of the EKSUTH, Ado-Ekiti. Written
informed consent was obtained from all participants
before the questionnaires were administered. The
confidentiality of information provided by the participants
was also ensured. (Number: EKSUTH/A67/2019/09/019 (
10 Oct 2019))

2.5. Data analyses

Data were analysed using Statistical Package for Social
Sciences (SPSS) version 25 (IBM Inc.). Descriptive
statistics including mean, frequency tables, and
charts were performed to determine the distribution of
characteristics of the variables studied. Chi-square test
as well as the odds ratios were performed to determine
the relationship between family history of mental illness,
socio-demographic variables, and age of onset. A p-value
of <0.05 was adjudged significant.

3. Results

Table 1: Sociodemographic characteristics of the
participants

Variables Frequency Percentage

Age group

<19 2 0.9%

20-29 53 22.6%

30-39 85 36.2%

40-49 53 22.6%

50-59 30 12.8%

60 and above 12 5.1%
Gender

Male 82 34.9%

Female 153 65.1%
Educational levels

None 10 4.2%

Primary 26 11.1%

Secondary 70 29.8%

Tertiary 129 54.9%
Marital status

Single 119 50.6%

Married 84 34.9%

Divorced/separated/widows 34 14.5%
Employment status

Employed 120 51.1%

Unemployed 90 38.3%

Students 25 10.6%
Age of onset

<21 51 21.7%

>21 184 78.3%

<30 128 54.5%

>30 107 45.5%

3.1. Socio-demographic variables

A total of 235 patients with either schizophrenia or
bipolar affective disorders took part in the study. Their
ages range between 17-75years with a mean of 38.5
years (SD=11.2years). The age of onset ranges from
12-70years with a mean of 30.1lyears (SD=11.1years).
As shown in Table 1, the majority of participants 85
(36.2%) were within the age group 30-39 years (36.2%),
followed by those between 20-29years (22.6%). Majority
128 (54.5%) developed the illness before the age of
30years while 49 (21.4%) on or before the age of 21
years. Most of the participants were females 153(61.5%),
had tertiary education 129 (54.9%), single 119 (50.6%),
and were employed 120 (51.1%).

3.2. Family history of illness and diagnoses

Table 2 shows the FH of illness and the diagnoses of the
participants. A total of 203 (86.4%) had schizophrenia
while the rest had Bipolar affective disorder. Sixty-six
(28.1%) had a family history of mental illness.

Table 2: Family history and diagnoses

Variables Frequency Percentage

Family history

No 169 71.9%

Yes 66 28.1%
Number of relations

>1 8 12.1%

One 58 87.9%
Diagnoses

Schizophrenia 203 86.4%

Bipolar disorders 32 13.6%

3.3. Patterns of family relationship with the
probands

Figure 1 shows the pie-chart showing the family
relationship with the probands. The majority of the
participants 24 (32%) reported siblings as relative with
the history of mental illness, followed by mother (18%),
and cousins were the least.

m Father

= Mother

1 Sibs
Uncle/unt

m Cousins

® Son/Daughter

Figure 1:
relationship

Pie chart showing patterns of family
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3.4. Relationships between the age of onset and
participants’ characteristics

Table 3 shows the relationship between age of onset
and participants’ characteristics. Compared with the
females, the males were more likely to developed mental
iliness before the age of 30 [OR=2.42, (CI=1.40-4.25),
(p=0.013)]. Similarly, the singles were over four times
more likely to develop mental illness before the age of 30
compared with those that were ever married [OR=4.24,
(CI=2.45-7.34)], (p=0.000)]. There was no statistically
significant relationship between levels of education,
participants’ diagnosis, family history of mental illness,
and age of onset of illness.

Table 3: Relationship between the age of onset and
participants’ characteristics

Variables Age of onset
<30years >30years  OR (95% Cl) P-value
Gender
Male 56 (68.3) 26 (31.7) 2.42(1.40-425 0.013
Female 72 (47.1) 69 (52.9)
Educational levels
Primary and below 18 (50.0) 11 (50.0) 0.611
Secondary 36 (51.4) 34 (48.6)
Tertiary 74 (57.4)  55(42.6)
Marital status
Singles 85(71.4) 34(28.6) 4.24(2.45-7.34)  0.000
Ever Married 43(37.1)  73(62.9)
Family history
No 94 (55.6) 95(44.4) 1.18(0.67-2.09) 0.570
Yes 34(51.5) 32(48.5)
Diagnoses
Schizophrenia 111(54.7) 92(45.3) 1.07(0.50-2.25)  0.870
Bipolar disorders 17 (53.1) 13 (46.9)

OR=0dds ratio

3.5. Age of onset and functional recovery/severity
of illness

Figure 2 shows the relationship between age of onset
and functional recovery/severity of illness. Compared
with those with the onset of illness 30years and above,
a higher number of those with the onset of iliness below

Figure 2: Functional recorvery and age of onset
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Figure 2: Relationship between functional recovery and
age of onset
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30years were adjudged to be borderline to severely ill at
the time of interview while a higher number of those who
were rated normal had the onset of illness after the age
of 30 years.

4. Discussion

Schizophrenia and bipolar disorders occur more
frequently in first- and second-degree relatives of
people with mental illness (Chou et al., 2017). In this
study, nearly a third of the participants reported FH of
mental illness suggesting a high genetic predisposition.
A FH of schizophrenia for example, had been reported
as the strongest single indicator for an individual with
schizophrenic risk (Mortensen et al., 2010). The presence
of an affected co-twin, first-degree, or second-degree
relative increases the relative risk by about 2 to 38 times.
(Chou et al., 2017) Similarly, the risks of schizophrenia
and BD in offspring of couples with schizophrenia and the
other with BD were 15.6% and 11.7% respectively as
against 4.4% in offspring where only one of the parents is
affected (Gottesman et al., 2010). Familial predisposition
has been reported to increase the risk of psychotic
disorder by about five-fold independent of environmental
influence (Mortensen et al.,, 2010; van Os et al., 2003).
This suggests the effect of heritability in predisposition to
schizophrenia and BD.

In this study, participants’ age of onset ranges from
12-70years with an average age of about 30 years,
indicating most of the participants were relatively young.
There was no significant difference in the age of onset
of people with the diagnosis of schizophrenia and bipolar
disorder. This suggests that both disorders show a
relatively young age of onset. Again, over half of the
participants had developed mental iliness before the age
of 30years while about one fifth before the age of 21
years, denoting most had a relatively early age of onset.
Similar to other psychiatric illnesses, most individuals with
schizophrenia and BD developed these disorders in late
adolescence or early twenties, with a slightly later onset
in females (Gogtay et al., 2011; Hafner et al., 1994).
Several reasons have been deduced to explain this; the
early adulthood represents a time of maturation and
comes with its peculiar challenges (Pantelis et al., 2007;
Wood et al., 2008). Studies have shown that patients with
early-onset were more likely to show greater levels of
cognitive impairment, a higher level of impulsivity as well
as poor outcome (Kao & Liu, 2010; Ochoa et al., 2012).
This may explain the lower-level functionality observed
with most patients with early onset illness as noticed in
this study.

The majority of the participants that were adjudged to
have borderline to severe illness were more likely to have
developed the illness before the age of 30 whereas those
who were normal were more likely to have developed
the illness after the age of 30. Studies have shown an
association between age at onset and the outcomes
(Immonen et al.,, 2017; Kdkeld et al., 2014; Post et
al., 2015). Patients who were relatively young at onset
were more likely to have more hospitalizations, more
negative symptoms, more relapses, and poorer social and
occupational functioning (Immonen et al., 2017; Kao &
Liu, 2010).
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In this study, relative to their female counterparts, the
males were more likely to develop a mental illness at an
earlier age similar to other findings (Gogtay et al., 2011;
Ochoa et al., 2012). This is not limited to schizophrenia
alone but to bipolar disorders as well (Aleman et al.,
2003; Kennedy et al., 2005; Ochoa et al., 2012). Among
patients with schizophrenia on the other hand, a meta-
analysis showed that the presence of a FH of psychosis
is associated with an earlier age at onset in both sexes,
with male gender presenting with early onset in those
without FH of mental illness (Esterberg et al., 2010).
This is supported by a recent study focusing on illness
course that reported no association between gender and
age at onset after adjusting for severity of symptoms at
presentation (Drake et al., 2016), suggesting early age
at illness onset might be a pointer to increased genetic
vulnerability with gender as a modifier. Nonetheless, the
presence of accumulated trauma, obstetric complications,
and cannabis use may explain the relatively lower the age
at onset in males (Stepniak et al., 2014).

Among patients with bipolar disorders on the other
hand, studies examining the relationship between age at
onset and gender have produced varying results (Kawa
et al.,, 2005; Kennedy et al., 2005; Raymont et al.,,
2003; Viguera et al., 2001). Significantly, men had been
reported to present with earlier onset of first-episode
mania and bipolar disorder compared to women (Kennedy
et al., 2005; Raymont et al., 2003; Viguera et al., 2001)
while others had reported men and women had similar
age of onset but differ in the type of episode at onset and
comorbidity pattern (Kawa et al., 2005).

Oftentimes, the onset symptoms of schizophrenia begin
in the 2nd and 3rd decade of life, though the onset may
be earlier or later, and may even extend to the 7th decade
of life (Gogtay et al., 2011). This may explain the long-
range of age-onset noted in the study. However, some
authors had raised the possibility of those disorders
occurring at the later end of life as other variants (Howard
et al., 2000; Maglione et al., 2014).

Varying findings have been reported on the impact of the
FL of mental iliness (Esterberg & Compton, 2012; Ritsner
et al., 2005; Ritsner et al., 2007). Positive first-degree
FH of psychosis had been reported to be associated with
younger age at onset (Esterberg & Compton, 2012;
Hiker et al., 2017). However, there was no significant
relationship between familial predisposition and age of
onset in this population. Other environmental factors such
as trauma, life adversity, obstetric complications which
are likely to be more prevalent in this environment may
explain this finding. Nevertheless, the risk of developing
schizophrenia as a result of familial disposition decreased
as the age of onset increases (Byrne et al., 2002).
Furthermore, there was no significant difference in the
age of onset of both schizophrenia and bipolar disorder,
suggesting similar factors may influence the age at onset.

Compared with those that were ever married, participants
who were single were more likely to have developed the
iliness before the age of 30. Marriage has been reported
to be associated with reduced risk of early onset of most
mental disorders in both males and females (Mojtabai et
al., 2017; Scott et al., 2010). Nevertheless, individuals

with major mental illness are at higher risk of marital
dissolution, or less likely enter into new marriages (Scott
etal., 2010). Although marriage acts as a protective factor,
it may also act as a predisposing/precipitating factor for
most psychiatric disorders (Mina, 2019). Nonetheless,
longitudinal studies are needed to provide greater clarity
on the temporal association between the age of onset of
mental health symptoms and marital status.

A substantial number of participants had a family history
of mental illness, mostly as siblings and parents. However,
no association was found between age of onset and family
history of mental illness, suggesting other factors may
contribute to early onset. Males and singles were more
likely to develop mental iliness earlier compared with their
females or ever married counterparts. Similarly, those
with early age of onset were more likely to present with
more severe form compared with those who developed
the illness at an older age.

(Abbreviations: BD: Bipolar Disorder, FH: Family History,
FL: Familial Liability, SPSS: Statistical Package for Social
Sciences.)
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0z

Bu arastirmada panik bozuklugu tanisi konan hastalarda ve birinci derece yakinlarinda anksiyete duyarliligi dl¢iimlerinin
ve panik-agorafobi spektrumu belirtilerinin incelenmesi ve karsilastinimasi amaclanmistir. Bir iiniversite tip fakiiltesi
hastanesi psikiyatri polikliniginde panik bozuklugu tanisi konulan veya bu tani ile izlenmekte olan 80 hasta ile bu hastalarin
birinci derece yakinlari (80 hasta kardesi) klinik degerlendirme sonrasi galisma kapsamina alinmiglardir. Hastalara sosyo-
demografik bilgi formu, DSM-IV Eksen | Bozukluklari I¢in Yapilandiriimig Klinik Goriigme (SCID-1), Anksiyete Duyarlilik Olgegi
(ADO), Durumluk-Siirekli Kayg: Olcegi (DSKO), Beck Depresyon Olgedi (BDO), Panik-Agorafobi Olgegi (PAO) ve Yasamboyu
Panik-Agorafobi Spektrumu Olgegi (PASO-YB); kardeslerine ise sosyo-demografik bilgi formu, SCID-1, ADO, DSKO, BDO,
PASO-YB uygulanmistir. Yapilan degerlendirmeler sonucunda, hastalarin ADO puanlarinin, kardeslerinin puanlarindan,
istatistiksel olarak anlami sekilde yiiksek oldugu saptanmistir (p<0.01). Ayrica hastalar PASOYB dlgeginden kardeslere gdre
anlamli derecede yiiksek puan almislardir (p<0.01). BDO puani kovaryant olarak analize alindijinda anksiyete duyarliligi ve
panik-agorafobi spektrumu belirtilerini gdsterme agisindan farklihk kaybolmamaktadir. Sonug olarak panik bozuklugunda,
birinci derece hasta yakinlarinda endofenotipik dzellikler olarak arastinimis olan iki degisken olan anksiyete duyarhiligi ve
spektrum belirtilerinin siddet ve sikhik bakimindan hasta grubundan farkli oldugu saptanmstir.

Anahtar kelimeler: panik bozuklugu, anksiyete, panik-agorafobi spektrumu, depresyon
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Abstract

ORIGINAL ARTICLE-ARASTIRMA

The aim of the study was to investigate and compare anxiely sensitivity measurements and panic-agoraphobic spectrum
symptoms in patients diagnosed with panic disorder and in their first degree relatives. Eighty patients who were on follow-
up or recently diagnosed as panic disorder in a university faculty of medicine psychiatry department and their first degree
relatives (80 siblings) were included after clinical evaluation. The patients were assessed with socio-demographic information
form, Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-1), Anxiety Sensitivity Index (ASI), State-Trait Anxiety
Inventory (STAI), Beck Depression Inventory (BDI), Panic-Agoraphobic Scale (PAS) and Lifetime Panic-Agoraphobic Spectrum
Self Report (PAS-SR lifetime); and their siblings were assessed with socio-demographic information form, SCID-1, ASI,
STAI, BDI, and PAS-SR lifetime. According to the results of the study, it was determined that the ASI scores of the patients
were statistically significantly higher than the scores of their siblings (p<0.01). In addition, patients scored significantly
higher on the PAS-SR lifetime scale than siblings (p<0.01). Inclusion of BDI scores in covariant analysis has made no
change in the difference among study groups in level of anxiety sensitivity and degree of panic agoraphobic spectrum. As a
conclusion, in this study, it was found that anxiety sensitivity and spectrum symptoms, which are two variables investigated
as endophenotypic features in the first degree relatives in the panic disorder, differ from the patient group in terms of severity

and frequency.

Keywords: panic disorder, anxiety, panic-agoraphobic spectrum, dgpression

1. Giris

Codu klinisyen icin panik bozuklugu fenomenolojik olarak
iyi bilinen, kolayca tani konulan bir bozukluktur. Panik
bozuklugu hastalariyla daha yodun olarak udrasanlar,
hastalarda yliksek ek tani oranlarinin saptandidini,
bozuklugun tekrarlayan 6zelliginin oldugunu, tam diizelme
oranlarinin az oldugunu vurgulamaktadir (Apfeldorf ve
ark., 2000). Arastirma bulgularina gore bozuklugun
heterojen olabilecedi, klinik gidisi pek g¢ok faktérin
etkiledigi gosterilmistir (Angst, 1998; Apfeldorf ve ark.,
2000).

Panik bozuklugu hastalarinin anksiyete dizeyleri,
normal topluma gore ylksektir. Benzer olarak,
yapilan calismalarda panik bozuklugu olan hastalarin
kardeslerinde de anksiyete dlizeylerinin genel topluma
gore yuksek oldugu gosterilmisti. Panik bozuklugu
hastalarinda ve yakinlarindaki anksiyete duyarhligi (AD)
literatirde tartisilan ve calisilan bir konudur (Perna ve
ark., 1995; Van Beek N ve ark., 2003).

AD, anksiyete bozukluklarinin ve 6zellikle de panik
bozuklugunun gelisiminde 6nemli bir risk fakorudur
(McNally, 2002; Min-Kyoung ve ark., 2017). AD,
anksiyete ile iliskili belirtilerin zararh sonuglari olduguna
dair inanglardan kaynaklanan ve bu belirtilere karsi
duyulan korkudur. Genel kaygi belirtilerine vyatkinlik
olarak bilinen sirekli anksiyeteden farkh bir fenomen
olarak tanimlanan AD bu belirtilere karsi asiri bir duyarlihk
ve tetikte olma halidir (Reiss, 1991; In Chul ve ark.,
2019). AD’nin anksiyete bozukluklar igin bir risk etkeni
oldugu dustntlmektedir ve anksiyete belirtilerinin siddeti
ve slresi Uzerinde etkili oldugu bilinmektedir (Mantar
ve ark., 2011). Yapilan galismalar AD'nin olusabilecek
panik ataklarini yordayabildigini gostermektedir (Jurin, &
Biglbauer, 2018).

AD'nin, anksiyete tepkilerini artirdigi, boéylece hos
olmayan uyaranlara karsi korku kosullanmasini
kolaylastirdigi distintlmekte ve anksiyete bozukluklarinin
ve Ozellikle panik bozuklugunun gelisimi igin bir risk
etkeni hatta gerekli bir 6ge olduguna inanilmaktadir. Kisi,
duyumlari, gercekte olduklarindan daha tehlikeli olarak
ve yakinda meydana gelecek kotl bir olayin belirtisi
olarak yorumladiginda, panik ataklarinin ortaya cikacadi
belirtiimektedir (mesela kalp c¢arpintisi, kalp Kkrizinin

isareti olarak algilandidinda). Bununla birlikte anksiyete
duyarliigi teorisini gelistirenler, teoriyi panigin bilissel
modeli ile karsilastirirlar. AD'nin, duyumlarin yakindaki
bir felaketin isaretleri olduguna dair yanlis bir yorum
olmayip, anksiyete duyumlarina karsi asirn bir korku
tepkisi oldugunu vurgularlar (McNally, 1994).

Panik-agorafobi spektrumu kavrami (Cassano ve ark.,
1997), genis fenotiplerin yani sira gincel psikiyatrinin
tani siniflarini da icermekte olup, DSM-IV (APA, 1994)
ve ICD-10'daki (WHO, 2016) ana tani kategorilerini,
cekirdek yapilari ve bunlarla iligkili tim belirtileri ve
davranislari dahil edecek sekilde tanimlanmistir. Baska bir
ifade ile DSM-IV'teki gekirdek belirtilerle sinirli olmayip,
atipik belirtileri de igermektedir. DSM-IV ile 1. Eksen
bozukluklarindan ayrilan kisilik 6zellikleri de spektrum
kavraminin iginde ele alinmaktadir. Yani spektrum
yaklasimi, kategorik tanimdan gok daha genis ve gesitlilik
gosteren bir belirti kiimesini kapsamaktadir (Cassano ve
ark., 1997; Cassano, 1998; Cassano ve ark., 1999; Bulut,
2015).

Bu calismada, panik bozuklugu olan hastalarin ve birinci
derece yakinlarinin AD'nin ve panik-agorafobi spektrumu
belirtilerinin arastiriimasi ve karsilastiriimasi planlanmistir.

Calisma sonuglarinin, panik bozuklugu olan hastalarin
birinci derece yakinlarinda AD ve 6zellikle panik-agorafobi
spektrum belirtilerinin  olup olmadigi konusuna sk
tutabilecegdi, boylece hasta yakinlarinin sayet varsa panik
bozukluguna yatkinlidinin saptanmis olmasinin koruyucu
calismalar bakimindan faydali olabilecegdi distunutlmektedir.

2. Materyal ve Metot

Bu makale, 164612 tez numarasi ile Ulusal Tez
Merkezi’'nde kayith ayni yazarlar tarafindan, ayni baslikla
yazilmis tezden Uretilmistir.

Bir Universite hastanesi psikiyatri polikliniginde panik
bozuklugu tanisi konulan veya bu tani ile izlenmekte
olan 80 hasta ile bu hastalarin birinci derece yakinlar
(arastirmamizda 80 hasta kardesi) klinik degerlendirme
sonrasi calisma kapsamina alinmiglardir. Arastirma,
kesitsel bir galisma olarak planlanmistir.

Arastirmaya alinma ©&lgutleri, 18 yas veya Uzerinde
olmak, en az ilkokul mezunu olmak, verilen &lgekleri
cevaplamaya engel olacak derecede bedensel ve zihinsel
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hastaliginin ~ bulunmamasi, panik bozuklugu tanisi alan
hastalarda ve galismaya davet edilen yakinlarinda alkol ve
madde badimlihdi, psikotik bozukluk ve organik mental
bozukluk olmamasi, hastalarda ve kardeslerinde yeti
yitimine yol agacak bedensel sakatligin olmamasi olarak
belirlenmistir.

DSM-IV Eksen I Bozukluklar Igin Yapilandiriimis
Klinik Gértisme (SCID-1) ile panik bozuklugu tanisi ve
varsa dider ek tanilarin olup olmadigi dogrulanmistir.
Ayrica, panik bozuklugu tespit edilen 80 hastaya sosyo-
demografik bilgi formu, Anksiyete Duyarhlik Olcegi
(ADQO), Durumluk-Sirekli Kaygi Olcedi (DSKO), Beck
Depresyon Olgegi (BDO), Panik-Agorafobi Olgegi (PAO) ve
Yasamboyu Panik-Agorafobi Spektrumu Olgegi (PASO-YB)
uygulanmistir. Bu hastalarin birinci derece yakinlari (her
hastanin 1 kardesi) poliklinige davet edilmistir. Toplam 80
panik bozuklugu birinci derece yakini degerlendirilmistir.
Katilacak olan hastalara arastirmadan beklenen tibbi
yarar, arastirmada izlenecek islemler hakkinda yazil bilgi
verilmis ve yazil bilgilendirilmis onam alinmistir. Panik
bozuklugu olanlarin birinci derece yakinlarina (kardegler)
sosyo-demografik bilgi formu, SCID-1, ADO, DSKO, BDO,
PASO-YB uygulanmistir.

2.1. Sosyo-Demograflk Bilgi Formu:

Hastanin ve birinci derece yakininin yasi, cinsiyeti,
editim dlzeyi, is durumu, medeni durumu, yasam
kosullari (yalniz yasiyor, ailesiyle yasiyor, vb.), gegirilmis
psikiyatrik ya da organik bir hastaligi olup olmadigi, su
anda tedavi alip almadigi, aliyorsa ne kadar suredir tedavi
aldigi gibi sorular yer almaktadir.

2.2. DSM-IV Eksen I Bozukluklari igin
Yapilandirilmis Klinik Goériisme (SCID-1; Structured
Clinical Interview for DSM- IV Axis Disorders):

Major DSM-IV Eksen I tanilarinin konmasi igin First
ve arkadasglan (1997) tarafindan gelistirilmis ve
yapilandiriimis bir klinik gértisme 0lgegdidir. Tum belirtiler,
var veya yok seklinde degerlendirilmektedir. Duygudurum
belirtileri ve psikotik belirtilerin sorgulandigi boélimler
sonrasinda, uygun DSM-IV tanisi kodlanmaktadir. Klinik
tabloda baskin olan tani birinci sirada kodlanmakta, diger
mevcut eksen I tanilari ise ek tani olarak belirtiimektedir.
Uygulama ortalama 45 dakika slrmektedir. Tirkge
gecerlik ve gulvenilirlik calismasi Corapgioglu ve
arkadaslari (1999) tarafindan yapiimistir. SCID-1, bu
calismada dederlendirmeye alinan hastalarin ve birinci
derece vyakinlarinin DSM-IV'e gbére tanilarini koymak
amaciyla kullaniimistir.

2.3. Anksiyete Duyarlihig: Olcegi (ADO):

Anksiyete duyarlilidinin siddetini belirlemek amaciyla
kullanilir, Bireyin kendi kendine cevaplandirabilecedi,
16 maddelik, 0-4 arasi puanlanan, likert tdrinde bir
dlcektir. Olgekten alinan toplam puan fazlali§i anksiyete
duyarlihdinin  siddetini gosterir. Tlrkge gecerlik ve
glvenilirlik galismasi Ayvasik tarafindan yapilmistir

(2000).
2.4. Durumluk-Siirekli Kaygi Olgegi (DSKO):
1964 vyilinda Speilberger ve Gorsuch tarafindan

gelistiriimeye baslanmis olan odlgek ile hasta ve hasta

olmayan bireylerdeki strekli ve
dizeylerinin 6lglilmesi amaglanmistir.

durumluk kaygi

Olcegin, her biri yirmi maddelik iki ayri formu vardir:

- Durumluk Kaygi Olcedi: Bireyin belirli bir anda ve belirli
kosullarda kendini nasil hissettigini belirler.

- Sirekli Kaygi Olgegi: Bireyin icinde bulundugu durum
ve kosullardan bagimsiz olarak, kendini nasil hissettigini
belirler.

Tirkce gecerlik ve givenilirlik calismasi Oner ve

arkadaglar tarafindan yapilmistir (1983).
2.5. Beck Depresyon Olcegi (BDO):

Depresyon yoninden riski belirlemek ve depresif
belirtilerin dizeyini ve siddetini belirlemek amaciyla
kullanihr.  Toplam 21 kendini dederlendirme ifadesi
icermektedir. Dortlu likert tipi 6lcim saglamaktadir.

Turkce gecgerlik ve gulvenilirlik calismasi Ulusoy ve
arkadaslari tarafindan yapilmistir (1998).

2.6. Panik-Agorafobi Olcegi (PAO):

Panik bozuklugu tanisi almis olanlarda panik ataklarini,
fobik kaginmayi, beklenti anksiyetesini, sosyal iliskilerdeki
kisitlanmayi, bedensel hastalik inancini géz énine alarak
bélimler halinde derecelendirir.

Baslhklar ve kapsadiklari soru sayisi sirasiyla: Panik
atadi 6zellikleri (3+ 1), agorafobi/kaginma davranisi (3 ),
beklenti anksiyetesi (2), yeti yitimi (3), saglik konusunda
endise (2)'dir. Besli likert tipi 6lgim uygulanmaktadir.
Tural ve arkadaslari tarafindan Tlrkge'ye uyarlanmistir
(2000).

2.7. Yasamboyu
Olcegi (PASO-YB):

SCI-PAS’dan (Structured Clinical Interwiev for Panic-
Agoraphobic Spectrum) sonra, Shear ve ark. (2000)
tarafindan gelistirilmis ve bu 6lgedin gegerlik ve glivenilirligi
arastinimisti.  PAS-SR 114 maddeden olusmaktadir.
Panik-agorafobi spektrumu tanimiyla uyumlu bir bigimde
sekiz alandaki spektrum belirtilerinin yasam boyu bulunup
bulunmadigi dederlendirilmektedir. Receiver Operating
Characteristics (ROC) analizi sonucu, kesme noktasi 46
olarak saptanmistir. Bu noktanin (46 ve uzeri) duyarllid
%91, 06zgulligi %80 olup, pozitif prediktif dederi
%85'tir. Turkge gegerlik ve glvenilirlik galismasi Onur ve
arkadaslari tarafindan yapilmistir (2006).

Panik-Agorafobi Spektrumu

Verilerin Degerlendirilmesi ve istatistikler

Verilerin analizi igin “SPSS for Windows” istatistik paket
programi kullanilmistir. Gruplar arasi ortalama degerlerin
karsilastiriimasinda Student-t testi ve kovaryans analizi
kullaniimistir.

3. Bulgular

Arastirmaya katilan hastalarin %30°u erkek, %70’i
kadin; kardeslerin ise %43.75'i erkek, %56.25’i kadindir.
Hastalarin yas ortalamasi 40.4 £ 11.8, kardeslerin
yas ortalamasi ise 41.2 * 12.4'tir. Hasta grubunda 2
kiside migren, 1 kiside gerilim tipi bas adrisi; kardes
grubunda ise 1 kiside vertigo ve 1 kiside migren tanisi
bulunmaktadir.Hastalarin %82 ‘si slirekli olarak psikotrop
bir ilag kullanirken, kardesler ise bir psikotrop ilag
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kullanmamaktadir. Panik bozuklugu tiirti olarak hastalarin
%50’sinde agorafobi ile birlikte panik bozuklugu,
%?50'sinde ise agorafobi olmadan panik bozuklugu tanilari
mevcuttur. Hastalarda en sik mevcut olan psikiyatrik
ek tani %?20.3 ile major depresyondur. Panik bozuklugu
olan hastalarin kardeslerinde en fazla gortilen psikiyatrik
hastalik %67.5 ile panik bozuklugu olmadan agorafobidir.
Panik bozuklugu olan hastalarin %70.1'i secici serotonin
geri alim inhibitérleri grubundan bir ilag kullanmaktadir.

Arastirmaya katilan hasta ve kardeslerin ADO ve
DSKO'den aldiklan puanlarin ortalama ve standart
sapmalarinin dagihmi Tablo 1 de verilmistir. Hasta ve
kardeslerinin ADO’ den aldiklar puanlar istatistiksel olarak
anlamh derecede farklilasmistir (t= 4,663, p= 0,000).
Hastalarin ve kardeslerinin DSKO-durumluk ve sirekli
anksiyete puanlari arasindaki fark istatistiksel anlamliliga
ulasmamistir (Tablo 1).

Tablo 1. Arastirmaya katilan hasta ve kardeslerin ADO
ve DSKO'den aldiklari puanlarin ortalama ve standart
sapmalarinin dagihmi

Digekler Hasta (ort=SS) g;fgz) T
ADD 2888+ 1433 1899+12,43  4,663"
DSKO-durumluk ~ 426+1305 3893+ 129 1,780
DSKO-silrekli 4570=11,98 43,98 +8,38 1,095
*p=0,000

ADO: Anksiyete Duyarlilik Olcedi DSKO: Durumluk-
Sirekli Kaygi Olcedi

Hasta ve kardeslerinin PASO-YB &lgedi puanlar istatis-
tiksel olarak farklidir. Hastalar daha yliksek puan almis-
lardir (t= 6,98, p= 0,000) (Tablo 2).

Tablo 2. Arastirmaya katilan hasta ve kardeslerin PASO-
YB 6lgedinden aldiklari puanlarin ortalama ve standart
sapmalarinin dagihmi

" Kardes
Olgek Hasta (ort+SS) (ort=SS) T
PAS0-YB 49,99 + 19,53 28,37 + 19,67 6,98*
*p=0,000

PASO-YB: Yasamboyu Panik-Agorafobi Spektrumu Olgedi

Tablo 3'te gorildigu gibi PASO-YB biitiin alt boyutlarinda
hastalar kardeslerinden anlamli derecede ytksek puan al-
mistir. Anksiyeteye siklikla eslik eden depresyonun, hasta
ve kardes grubunda anksiyete duyarlihigi ve panik agora-
fobi spektrum belirtileri bakimindan goérilen farklilhiklarin
belirleyicisi olup olmadidinin saptanmasi igin, hasta ve
kardeslerinin ADO ve PASO-YB puanlari karsilastiriimis ve
BDO puani kovaryant olarak analize alinmistir. Depresyon
puanlari kontrol edildiginde de hasta ve kardeslerinin ADO
puani birbirinden farklilasmis ve hastalar kardeslerinden
daha yliksek puan almistir (F (2,159)= 12,41 p= 0,000).
Benzer sekilde hastalarin PASO-YB puanlari da kardesle-
rininkinden yutksek bulunmustur (F (2,159)= 40,01 p=
0,000). (Tablo 3)

ORIGINAL ARTICLE-ARASTIRMA

Tablo 3. Arastirmaya katilan hasta ve kardeslerin PASO-
YB 6lcedi alt boyutlarindan aldiklari puanlarin ortalama ve
standart sapmalarinin dagilimi

Hasta Kardes

(ort£SS) (ort=SS)
Ayrihk duyarhhg 6,43 +3,25 4,76 +3,45 3,13 0,002
Panik benzeri 16,03 =
belirtiler 568 9,29+6,76 6,83 0,000
Stres duyarlihig 1,29+066 093+0,82 3,07 0,002
llag ve madde 263+198 188+210 232 0,022
duyarhhgi
Anksyeteli
bekleyis,beklenti 323+161 153+153 6,86 0,000
anksiyetesi
Agorafobi 9,00+£550 596+599 3,34 0,001
Hastallk fobisive o 163 1912167 320 0002
hipokondriyazis
Sakinlesmeye
yonelim, giivence 8,29 +4,29 4,89 +530 4,46 0,000
duyarlihg

PASO-YB: Yasamboyu Panik-Agorafobi Spektrumu Olgegi

4. Tartisma

Calismamizda, panik bozuklugu olan hastalarin ve
kardeslerinin anksiyete duyarliligini arastirdik. Bu amagla
hastalara ve kardeslerine ADO ve DSKO uyguland.
Sonugta, yazin bilgileriyle uyumlu olarak, hasta ve
kardeslerinin ADO’den aldiklari puanlarin istatistiksel
olarak anlamli derecede farklilastigi, hastalarin daha
yuksek puan aldiklari gérildi (t=4.663, p=0.000). Ancak
hastalarin ve kardeslerinin DSKO anksiyete puanlari
arasindaki fark, istatistiksel olarak anlaml bulunmamistir.
Yazinda, anksiyete duyarhligi derecesini belirlemek igin
DSKO'niin kullanildigi calismalarin sayica az oldugu dikkat
cekmektedir. Bu durum, belki de bu 06lgedin anksiyete
derecesini belirlemede yetersiz kalmasiyla ilgili olabilir.
Calismamizda, ADO disinda DSKO'niin de kullanilmis
olmasi her iki olgedin bu acidan karsilastiriimasini
da sadlamis ve galismayl zenginlestirmistir. Hastalar,
anksiyete belirtilerinden korkmaktadirlar ve bu belirtilere
karsi hassastirlar. Hastalarin bu &zellikleri ADO ile
gOsterilebilmektedir.

Yakin tarihte gelistirilmis olan panik-agorafobi spektrumu
kavrami, son donemlerde panik bozuklugu ile ilgili
arastirmalarin bu yéne kaymasini saglamistir (Cassano ve
ark., 1997; Cassano, 1998; Cassano ve ark., 1999; Bulut,
2015). Eldeki veriler, panik bozuklugu olan hastalarin
bu spektrum belirtilerini goésterdigi yoninde olmakla
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birlikte bu konuda klinik galismalarin yeterli olmadigi da
goriulmektedir. Dolayisi ile bu calismada panik bozuklugu
olan hastalarin kardeslerinin anksiyete duyarhhdi agisindan
ylksek risk grubuna dahil oldugu ve bu yénde genetik bir
yatkinliklarinin bulundudu, bu nedenle bu grupta panik-
agorafobi spektrumu belirtilerinin de sik olarak goértlecegi
yonindeki arastirma hipotezleri incelenmistir.

Hasta ve kardeslerine uygulanan PASO-YB'den elde
edilen puanlarin dederlendiriimesi sonucunda; hasta ve
kardeslerinin PASO-YB’ den aldiklari puanlarin istatistiksel
olarak farkli oldugu, hastalarin daha yuksek puan aldiklari
g6zlenmistir (t=6.98,p=0.000). Yanispektrumbelirtilerinin
varligi bakimindan hastalar ve kardesleri farklilasmaktadir.
Yazinda, hasta yakinlarinda panik-agorafobi spektrum
belirtilerini inceleyen bir arastirma bulunamamistir. Bu
arastirma, bu gereksinimin karsilanmasi igin planlanmis
olup, gelecekteki arastirmalarda spektrum belirtilerinin
endofenotip arastirma desenleri ile de incelenmesi ve
hasta olmayan kardeglerin hem hastalar hem de saglikli
kontroller ile karsilastiriimasi hedeflenmistir.

Yazin bilgileri gozden gegirildiginde panik bozuklugu
hastalarinin, ylksek ek tani oranina sahip olduklar
belirtiimektedir. Panik bozuklugu hastalarinda diger
anksiyete bozukluklarina ait ek tani oranlan yaygin
anksiyete bozuklugu igin %23-35, basit fobi igin %16-33,
sosyal fobi igin %0-49, obsesif kompulsif bozukluk igin
%8-28, baska tlrli adlandirilamayan anksiyete bozuklugu
icin %7 olarak bildirilmistir (Hoffart ve ark., 1994; Vasile
ve ark, 1997; Dunner, 2001). Calismamiza alinan panik
bozuklugu hastalarinda, %20.3 major depresyon, %16.5
0zglil fobi, %3.8 hipokondriyazis, %2.6 obsesif kompulsif
bozukluk ek tanilarinin varhidi gérulmuistir. Hastalarda
sosyal fobi ek tanisinin olmamasi dikkat gekici olup, 6zgdl
fobi ek tani oranlari yazin bilgisiyle uyumludur. Calisma
hastalarimizin higbirinde alkol ya da madde bagdimlihg
tanilari mevcut degildi. Bu durum yazin bilgileriyle uyumlu
gérinmemektedir. Ancak, alkol ve madde bagimliliginin
kllturel baska faktorlerle ve yasam kosullariyla da iligkili
oldugu duslnulurse, bizim galismamizdaki hasta grubunun
%56'sinin kadin oldugu ve arastirmanin yapildigi donemde
Ozellikle maddelere erisimin kisith olmasi durumu g6z
Onlne alinirsa bu sonug beklenebilir. Ancak, ilag kullaniyor
olmak, mevcut anksiyete duyarhihdini cok azaltiyor gibi
gérinmemektedir. Ileride yapilacak calismalarda ilag
kullanan hasta grubuyla, ilag kullanmayan hasta grubunun
anksiyete duyarlilik dizeylerinin karsilastiriimasi anksiyete
duyarhligi Gzerinde ilag tedavisinin etkisini ortaya koymak
bakimindan aydinlatici olacaktir.

Bu arastirmanin  bazi kisitlihklart  bulunmaktadir.
Orneklemin dar olmasi bu arastirmanin baslca kisithhgidir.
Hasta grubunun tamami panik bozuklugu tanisi olan
bireylerden olusmaktadir; fakat hastaligin akut donemde
mi yoksa belirtilerin diizelmis déneminde mi oldugu
dederlendirmeye alinmamisti. Bu durum psikometrik
Olgiimlerin sonuglarinda farklilik yaratabilir.

5. Sonug

Bu calismada, panik bozuklugu olan hastalarin ADO ile
Olclilen anksiyete duyarlihidi hastalarda kardeslere gore
anlamli derecede yilksek olarak bulunmustur. Hasta
ve kardeslerinde DSKO ile élglilen durumluk-sirekli
anksiyete dlzeyleri arasinda istatistiksel olarak anlaml

bir fark bulunamamistir.

Hastalarin panik-agorafobi spektrumu belirtileri
kardeslere gbre daha fazladir ve hastalar PASO-YB
Olgedinin tim alt boyutlarinda (toplam 8 alt boyutunda)
kardeglere gore anlaml derecede yluksek puan almiglardir.

Panik bozuklugunda, birinci derece hasta yakinlarinda
endofenotipik 6zellikler olarak arastiriimis olan iki degisken
olan anksiyete duyarlihdi ve spektrum belirtilerinin siddet
ve siklik bakimindan hasta grubundan farkli oldugu
saptanmistir.

Onam bilgisi : Bilgilendirilmis onam formu imzalatiimistir.

Etik kurul onayi : Etik kurul onayr gerekmemektedir.

Cikar catismasi : Cikar catismasi bulunmamaktadir.

Finansal destek : Finansal destek bulunmamaktadir.

Yazar katki alani ve orani :

Hiiseyin Bulut %60, 1-2-3-4-5-6-7-8

Berna Ulug %40, 1-2-3-5-7-8

1. Arastirma ve/veya makalenin hipotezini veya fikrini
olusturmak

2. Sonuglara ulasiimasini saglayacak yontemi tasarlamak

3. Arastirmanin/calismanin  ylritilmesini  organize
etmek, ilerlemesini gézetmek ve sorumlulugunu almak

4. Hastalarin takibi, verilerin toplanmasi, dizenlenmesi
ve raporlanmasi icin sorumluluk almak

5. Bulgularin mantikli bir sekilde degerlendirilerek
sonuclandiriimasinda sorumluluk almak

6. Calisma igin gerekli kaynak taramasinda sorumluluk
almak

7. Calismanin tamaminin ya da d&nemli bélimlerinin
yazilmasinda sorumluluk almak

8.Calismanin teslim edilmesinden énce, dil ve yazinsal
dizeltmelerden bagimsiz olarak bilimsel anlamda
calismayi yeniden degerlendirmek
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SEREBRAL PALSI’DE UYGULANAN TEDAVI YONTEMLERININ
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0z

Gelismekte olan beyindeki lezyonlar sonucu olusan Serebral Palsi (SP), pediatrik fizyoterapinin ana ilgi alanlarindan biri
olmustur. Uygulanan terapi yontemlerinin giinliik hayattaki bedensel ve sosyal sonuclarini iceren pek gok arastirma ve
derleme mevcuttur. Bu derlemede, uygulanan rehabilitasyonun beyinlerdeki karsihgi olan ndroplastik etkileri arastiran
yayinlan incelemek icin elektronik veri tabanlari PUBMED ve Web of Science icerisinde tarama yapiimistir. Bu konudaki
arastirmalarla ilgili ulasilan simirh sayidaki yayinda, sonuglarin hepsi rehabilitasyon sonucu ndroplastisitenin gelistigini
delillendirir niteliktedir. Bu derlemede, ndroplastisiteyi dlgmek icin kullanilan yontemlere de kisaca dedinilmis ve
aragtirimaya muhtag konulardan birine daha 1sik tutmak hedeflenmistir.
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Abstract

REVIEW ARTICLE - DERLEME

Cerebral Palsy (SP), formed as a result of lesions in the developing brain, has been one of the main areas of interest in
pediatric physiotherapy. There are many researches and reviews about the physical and social consequences of the therapy
methods used in daily life. In this review, electronic databases were scanned in PUBMED and Web of Science fo examine
the publications investigating the neuroplastic effects that are the equivalent of the rehabilitation applied in the brain. In a
limited number of publications about research on this subject, all of the results are evidence to prove that neuroplasticity
developed as a result of rehabilitation. In this review, the methods used to measure neuroplasticity are briefly mentioned and
it is aimed to shed more light on one of the subjects in need of investigation.

Keywords: cerebral palsy, neuroplasticity, pediatric rehabilitation

1. Giris

Gelismekte olan beyindeki lezyonlar sonucu olusan
Serebral Palsi (SP), pediatrik fizyoterapinin ana ilgi
alanlarindan biri olmustur. SP tedavisi ve gocuklarin hayata
adaptasyonu igin birgok yéntemler uygulanagelmekte
olup uygulanan terapi ydntemlerinin glnlik hayattaki
bedensel ve sosyal sonuglarini iceren pek ¢ok arastirma
ve derleme mevcuttur. Ornedin bir yiriime sorununda
cocuga verilen ilgili editim ve tedavi programlarinin
etkinligini dederlendirmek icin cesitli yliriime analizleri,
kas glicl ve denge dlglimleri gibi dlgimlere ve standart
testlere basvurulur ve sonuglar aslinda ylrimenin kalitatif
ve kantitatif etkilerini bize gosterirken bu dedisimlerin
altinda yatan beyin degdisimini de isaret etmis olurlar.
Ancak glnumiz teknolojisinde beyindeki ndorolojik
degisimlerin dogrudan olgllebilmesi de mumkindir ve
sonuglar bu agidan da incelenmeye muhtagtir.

1.1. Serebral Palsi

Serebral Palsi (SP), maturasyonunu tamamlamamis
beyinde meydana gelen lezyonlar sonucu, hareket ve
postir bozukluguna neden olan statik bir ensefalopatidir
(Neyzi ve Ertugrul, 2010). Bireylerin duzenli olarak
takibinin yapilmasi ve ihtiyag duydugu uygun tedavi
yaklasimlarinin zamaninda uygulanmasi gereken bir
hastaliktir. Multidisipliner olarak dederlendirme ve tedavi
gerektirmektedir (E10. veark.,2007). Hasardakiduragdanlik
ile benzer tablolara neden olan diger hastaliklardan
ayrilmaktadir. Hastalilk nedeniyle fonksiyonel seviyede
olusan kayiplar ya da fonksiyonel seviyede beklenen
ilerlemenin  mUmkin olmamasi, kisinin ve ailesinin
yasamini zorlastirmakta ancak bireyin editilmesi, fiziksel
aktivite dlizeyinin arttiriimasi veya surdurilmesi, yasadigi
problemlere yonelik iyilestirmelerin saglanmasi ile motor,
fonksiyonel, duyusal ve bilissel kayiplarin artmasinin
onltine gecilebilmektedir (Erdoganoglu ve Glinel, 2007).
Mevcut SP siniflama tiplerinin arasinda, klinik tipe gére
ve motor fonksiyon derecesine gére olan siniflandirmalar
o6ne cikmaktadir. Klinige gore tasnif yapildiginda dipleji,
tripleji, quadripleji, distonik, diskinetik, ataksik, spastik
gibi ayrimlar yapiimis ve nihai olarak Avrupali Surveillance
of Cerebral Palsy in Europe- SCPE adina katilan
arastirmacilarin  belirledigi bilateral spastik, unilateral
spastik, diskinetik ve ataksik tipler SP'nin alt-tipleri olarak
belirlenmistir (Vargin ve ark., 2004). Ginimuzde SP igin
uygulanan FTR (Fizyoterapi ve Rehabilitasyon) yéntemleri
konvansiyonel ve NGT (N&6rogelisimsel Terapi) gibi iki ana
baslik altinda tasnif edilebilir. Eklem hareket agikhidina
ybnelik, germe ve glglendirme uygulanan terapilerden
konvansiyonel terapiler olarak bahsedilirken, Bobath,
Vojta, PNF gibi ydntemler nérofasilitasyon teknikleri

olarak adlandirilabilmektedir. Bunlarin disinda alternatif
yararli teknikler olarak bahsedebilecedimiz Hippoterapi,
Hidroterapi gibi tiim vicudun duysal girdi aldidi aktivite
temelli yodntemler uygulanabilmektedir (Sik, 2012).
Aktif katilmli, etkilesimli, Virtlel Realite goézliikleri veya
denge tahtalan gibi eklerle kullanilan video oyunlar da
cocuklarin severek katildigi terapi yodntemleri olarak
kullanilmaktadir. Etkilenen kas veya bdlgeye Kinesio
bantlarin uygulandigi terapiler, duyu bitlinleme yéntemleri
de sayabilecedimiz uygulamalardan bazilaridir. Ek olarak
literatliirde; etkilenmis ekstremitenin kisith kullanimini
iceren bir tedavi protokoli olan CIMT (Constraint-Induced
Movement Therapy, zorunlu kisith hareket) konusunda
biraz daha fazla sayida yayina rastlanmaktadir (Xu, 2015;
Simon-Martinez, 2018; Deppe, 2013).

Ne ya da nasil uygulandidi cok ta fark etmeksizin
uygulanan tim FTR ydntemleri psikomotor gelisimi
hedeflemektedir ve bu gelisim her gocuk igin 6grenilen bir
sliregc olma o6zelligi tasir. SP’li gocuga uygulanan tedavi
ybntemleri ve bunlarin etkisi ndérofizyolojik temellere
dayanir (Palisano ve Rosenbaum,1997). SP’li gocuklarda 7
yasindan 6nceki yogun girisimler néroplastisite acisindan
blyldk kazanimlar anlamina gelmektedir (Rosenbaum,
2002).

1.2. Noroplastisite

Beynin kendini yeniden sekillendirebilme becerisi olarak
tanimlanan ndéroplatisite, rejenerasyon ya da motor ve
duysal alan reorganizasyonu yoluyla olmaktadir (Saygi
ve Eren, 2013). Bu sekillenme, néron dendritlerinde
dallanma artisi, boy uzamasi, yeni sinapslarin olusumu
ya da etkinlik degisimi, noron sadgkalimlari veya strese
direnglerinin artisi gibi yollarladir (Ozocak ve ark.,
2019). Algilama, kognisyon ve motor beceri 6grenmenin
altinda yatan mekanizmalari ortaya c¢ikarmak igin
sinaptik plastisiteyi anlamak 6nemli bir yol gd&stericidir
(Buonomano ve Merzenich, 1998).

Hayatin ilk yillarindaki noéroplastisite, hayat boyu olan
miktarin en ylksek seviyesindedir ve biraz da bu sebeple
bunu gelistirmek/ arttirmak igin yapilacak girisimlerden
olumlu sonuglar almak daha kolaydir (Cardon ve
ark., 2012). Planlanmig, tekrarli ve dlzenli hareketler
olarak tanimlanabilen fiziksel egzersizler, fizik tedavi
programlarinin ayrilmaz bilesenlerindendir ve Kkisi igin
olasi saglk problemlerinin bertaraf edilmesinde, yasam
kalitesinin artisinda ve 6miur beklentisinin uzamasinda
onemli bir role sahiptir (Budde ve ark., 2016).

SP’li gcocuklarda noroplastisitenin incelendigi calismalar
oldukca kisith sayidadir. Ornek vermek gerekirse, bu
sahada yapilmasi planlanan bazi galismalarin protokolliine
(Prosser, 2018), yahut ta pilot galismaya (Morgan, 2015)
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ancak ulasilabilmektedir. SP’li cocuklarda NGT ile Aktif
Video oyunlarinin etkisinin kiyaslandigi bir calismada
tedavinin plastik etkisine dedinilmis fakat bunu 6lgme
yada tedavinin bu konuda rol( ile igili bir degerlendirme
ybntemine basvurulmasi s6z konusu olmamistir (Ciddi,
2018). Noroplastisite konusunda yapilmis insan ve
hayvan galismalar, egzersizin motor ve somatosensor
kortikal kalinhklarin artisinda etkili oldugunu (Szulc-
Lerch ve ark., 2018), Hipokampus’'teki SGZ (Subgrantler
Zon)’da hiicre proliferasyonunu arttirdigi (Basaran ve ark.,
2013), noroplastisiteyi kolaylastirarak bilissel islevleri
ve davranissal tepkileri destekledigini gostermektedir.
Genglerde yapilan bir galismada hafif ve orta dlizey aerobik
egzersizin TMU (Transkranyal Manyetik Uyarim)‘a yaniti
arttirdigi gosterilmistir (McDonnell ve ark., 2013). gibi
fizyoterapi yéntemlerinin de temel dayandigi mekanizma,
egzersiz yolu ile vicudun unuttugu ya da 6grenemedigi
hareket icin kortikal alanda degisimler olusturmaktir.

1.3. Noroplastisite Olgiim Yontemleri

Derlememizdeki vyayinlarda; néroplastisiteyi 6lcme
yontemi olarak kullanilan fMRG (Fonksiyonel Manyetik
Rezonans Gorlintlileme), beynin hedeflenen boélgelerindeki
kan akimi degisikliklerini 6lgme prensibiyle calisir,
rezollisyonu vylksektir ve tamamiyle noninvazivdir.
Dederlendirilecek kisiye verilen motor goérev sirasinda
beyindeki oksijenizasyon dedisimleri géruntilenir. Diger
bir noninvaziv yontem olan EEG (Elektroensefalografi) ise
maliyeti nispeten daha dlsik olan bir ydontemdir. Beynin
elektriksel degisimlerinin kafa derisi tGzerinden 6lguldagu
EEG ile, uyaranlara yanitlan gésteren cok kiglk voltaj
degisimleri olan OIP/ERP (Olaya iliskin Potansiyeller, Event
Related Potentials) ‘lerin de tespiti mimkin olmaktadir
(Ergen, 2008). Kullanillan yéntemlerden bir dideri olan
TMU (Transkranyal Manyetik Uyarim) yoluyla, serebral
kortekste uygulanan alanin altindaki elektriksel alanda,
fokal depolarizasyon olusur ve bu depolarizasyon sinaptik
yolla baglantili bélgelere yayilir. E§er motor korteks tizerine
esiklisti miktarda uyarim verilirse MEP (Motor Uyarilmis
Potansiyel) denilen potansiyeli agida cikarabilir ve kas
kontraksiyonuna yol agabilir (Alpay, 2005). Bu MEP’lerin
Olcim, uyarilan kas htcrelerinin olusturdugu elektriksel
potansiyellerin 6lgim ve kaydina yarayan ylzey EMG
(Elektronéromyografi) ile yapilmaktadir (Yaprak, 2009;
Flamand ve Schneider, 2014). Beyindeki su molekdillerinin
rastgele hareketlerinin 6lglilmesi ile 6zellikle ak madde
olmak (zere beyin yapisinin incelenmesini saglayan
DTI/DTG (Diffusion Tensor Imaging, Diflizyon Tensér
Goruntlleme) yontemi temelde suyun ak ve gri madde
arasinda farkli gegisme gdstermesine dayanmaktadir. Gri
maddede suyun gegismesi her yénde esit iken (izotropi),
ak maddede aksonlara paralel gegcisme dik gegismeden
daha fazladir (anizotropi). Bu fark suyun hareketinin
hiicre zari ve organeller tarafindan engellenmesi ile
aciklanabilir (Tufan, 2005). Akmaddedeki bu yolaklarin
ayrintill incelenmesi ve buradan elde edilen diflizyon
haritalari olan FA (Fonksiyonel Anizotropi) yontemleri de
calismamizdaki yayinlarda kullanilan diger yéntemlerdir
(Demir ve Ozkan, 2008).

SP, engelliliin ve c¢ocukluk cagindaki fizyoterapi
aliminin en sik nedenidir. Fizyoterapinin SP’de kazanimlar
olusturdugu bircok calisma tarafindan gosterilse de
altta yatan noroplastik dedisimler henltiz tam olarak

aydinlatlamamisti. Bu c¢alismada son yillarda artan
teknolojik gelismeler, modern tani ve tedavi metotlari
Isiginda cesitli fizyoterapi metotlarinin  SP’li gocuk
beynindeki etkileri lzerine yapilmis pek cok calismayi
derleyerek bilim adina bir katkida bulunmayi amacgladik.

2. Yontem

SP hastalarinda kullanilan terapi yodntemlerinin
néroplastisiteye olan etkilerini inceleyen vyayinlar
taradigimiz galismamiz igin, “Cerebral Palsy”,

“Neuroplasticity”, “Physiotherapy” anahtar kelimelerini
kullanarak; online arama motorlarn PUBMED ve Web
of Science’de 2019 Mart ve Haziran aylar arasinda
tarama vyaptik. Cikan 165 sonugtan dahil etme
kriterlerimiz olan, SP’de ndroplastisiteyi 6lgmek igin
kullanilan elektrofizyolojik yontemleri ya da standardize
testleri icermesine bakarak, dislamalar sonucu 11
adet arastirmayi derlememize dahil ettik (Prizma akis
diyagrami igin Sekil 1.'e bakiniz). Calismalar igin dabhil
olma kriterleri; elektronik veri tabanlarinda yer almalari,
girilen anahtar kelimeler ile tam metin erisimi olmasi,
2008-2019 yillari arasinda yayinlanmis olmasi ve dislama
kriterleri ise néroplastisite 6lgcimu igin standardize testler
veya elektrofizyolojik yontemler kullaniimamasi, gocuk
poplilasyonunda olmamasi idi.

= PRISMA 2009 Akis Semasi

Veritabani taramasiyla tespit edilen
kayitlar

Diger kaynaklardan tespit edilen ek
kayitlar

2 (n=180) (n=0)
- l i
— Tekrarlar kaldinldiktan sonra kalan
kayitlar (n=180)
E
e
i
Taranan kayitlar Diglanan kayitlar
(n=65) (n=115)
l
Uygunluk agisindan Aragtirmaya dahil
dederlendirilen tam edilmeyen tam metin
- -
2 metin B makaleler,
g makaleler (n=17) nedenleriyle (n= 48 )

Nitel(kalitatif) senteze
— dahil edilen ¢aligmalar

(n=11)

Nicel(kantitatif)
senteze
(meta-analiz) dahil
edilen
galigmalar
(n=11)

[ Dahil

From: Moher 0, Liberati A, Tetzlaff J, Atman DG, The PRISMA Group (2009). Areferred Reporting Rems for Systematic Reviews and Metar
Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. doi:10.1371/journal pmed 1000097

Sekil 1. Prisma Akis Diagrami

SP’de néroplastisiteyi inceleyen calismalari konu alan
arastirmamiza dahil ettigimiz yayinlarda, néroplastisiteyi
Olgmek igin gelistirilmis standardize testlerden; Yurime
analizi, GMFCS (Great Motor Function Classiffication
System), Modifiye Ashworth, Modifiye Tardieu, JTTHF
(Jebsen-Taylor Test of Hand Function), AHA (Assisting
Hand Assessment), BOTMP, COPM (Canadian Occupational
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Tablo 1. Arastirmaya Dahil Edilen Yayinlarla Ilgili Bilgiler

Yazar, yil

Trivedi ve ark., 2008

Pawel J. Matusz ve
ark., 2018

Weinstein, 2017

Jianwei Cao, 2015

Kathleen M. Friel,
2016

Manning, 2015

Hsing-Ching
Kuo,2018

Baslik

Serial Diffusion
Tensor Imaging in
Cerebral Palsy

Somatosen-
sory Plasticity in
Pediatric Cerebral
Palsy following
Constraint-Induced
Movement Therapy

Understan-ding
the relationship
between brain and
upper limb function
in children with
unilateral motor
impairments:

A multimodal
approach

Evaluation of
cortical plasticity
in children with
cerebral palsy
undergoing
constraint-induced
movement therapy
based on functional
near-infrared
spectroscopy

Skilled bimanual
training drives
motor cortex
plasticity in children
with unilateral
cerebral palsy

Neuroplastic
Sensorimotor
Resting State
Network Reorgani-
zation in Children
With Hemiplegic
Cerebral Palsy
Treated With
Constraint-Induced
Movement Therapy

Intervention-
Induced Motor
Cortex Plasticity
in Hemiparetic
Children With
Perinatal Stroke

Orneklem

8 spastik QSP*.

10 USP*

15 USP*

6USP* ve 5saglikh

kontrol

20 USP*, 10 bireylik
2 grup olusturularak

11 USP* (4ii tedavi
alma-mis)

45 USP*, 4 grup

Terapi Yontemi

Botox ve sonrasi
FTR* (yanm saat
germe)

1 hafta boyunca
CIMT* (kisitlayan-
cikarilamayan atel

kullammi)

kortikal motor
kontrolii incelemek
icin hedef hareket
yapilmasi (basit el
hareketleri)

CIMT*

3 hafta boyunca, bir
grup hedefe yonelik
calisma, diger grup
yapilandi-nilmamis
calisma

CIMT*

80 saat hedefe
yonelik terapi
iki tarafa ya da bir
tarafa CIMT*
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Degerlendirme yontemi

Yiiriime analizi, GMFCS*,
Modifiye Ashworth,
Modifiye Tardieu
Tedavi dncesi ve 6 ay
sonrasi degerlendirme

her iki el de de kontrol
uyaran ve hafif dokunma
uyaranina yanitlarin
karsilastinimasi

CIMT* den hemen sonra
ve 6 ay sonra

JTTHF*, AHA*, COPM*
testler

COPM, QUEST*
(baslangicta, 1ay ve 6ay
sonra) Sensorimotor
dinlenme durumu
aglarinin yeniden
yapilanmasina bakilmis

AHA, COPM*

Noroplastisite
degerlendirme

DTG*

Kortikal ERP*

MRI/DTG/ fMRI,
EEG/EMG, TMU*

fNIRS*

T™MU*

MRG*

tTMU* kontra-
lezyonal M1
(birincil motor
korteks)

Sonug

santral motor
yollarda plastisite
artisi

motor fonksiyonlar
geri kazanilmistir

her gocugun
el fonksiyonu
icin, farkl bir
noral mimari
reorganizasyon
paterni gbzlem-
lenmistir.

Tasinabilir fNIRS,
uygulanan tedavi
yontemlerinin
plastisite
degisiklikliklerini
haritalamak igin
kullanilabilir bir
yontemdir.

Beceri galismasi
USCP’li*
cocuklarda
motor korteks
plastisitesini
harekete gegirmek
icin onemlidir.

CIMT* ile reorgani-
zasyon, iliskili
bulunmustur

SP’li* gocuklarda
M1 nérofizyolojisi
ve plastisitesini
teshis edebilir,
Plastisite
mekanizmalarini
yansitabilir ve
bireysellestirilmis
tibbin potansiyel
biyobelirtegleri
olabilir.
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Tablo 1. Arastirmaya Dahil Edilen Yayinlarla ilgili Bilgiler (Devam)

Yazar, yil Orneklem

fMRI assessment
of neuroplasticity

Terapi Yontemi

Noroplastisite
degerlendirme

Degerlendirme yontemi

Sonug

) in youths with 10 noro-motor 18 ay piyano Sag beyinle sol
Ana Alves-Pinto, - s . o " -
2015 neurodevelopmental  gelisim geriligi olan (piyanolu, digeri fMRG arasinda pozitif
associated motor geng piyanosuz, 2 grup) iliski
disorders after
piano training
USP’li* el, saglikli
ele gore daha
az performans
gostermistir.
Less-Affected Hand USP’de ipsilateral
Function in Children motor temsil
With Hemiparetic paterni olan
. Unilateral Cerebral 47 gocuk (21USP* " " cocuklar ile
Tonya L. Rich, 2017 Palsy: A Compari- ve 26 saglikli) JTTFH test MU kontrala-teral
son Study With motor temsili
Typically Developing paterni olan
Peers cocuklarin elleri
arasinda daha
bilyiik ortalama
farklari oldugunu
gostermistir
The mpact .Of Kortiko-spinal
an anti-gravity .
treadmill (AlterG) - sistem yapisinin
training on walking ALTERG haftada Yurum? hizi ve denge, artmasiyla
Sh. Azizi, 2017 capacity and 4 SSP* 3kez,45dk,2ay  calisma Gncesi ve sonrasi DTG, FA* es zamanl
. . stireyle bakilmis olarak yiiriime
corticospi-nal tract -
structure in children . .kapaS|teHS|.r.1de"
with cerebral palsy lyllesme gordimds
Changes in Brain
Activity Following 4 hafta boyunca, Tedavinin hemen
Bakhtiari, 2017 Intensive Vo?ce 8sp y.ogun nbro-. oncesinde ve hemen MRG* Gelismis konusma
Treatment in plastisite temelli ses  sonrasinda ve 12hafta performansi
Children With tedavi protokolii sonra
Cerebral Palsy
Notlar:

fMRG : Fonksiyonel Manyetik Rezonans Goérintileme, DTG: Difiizyon Tensdr Goriintlileme, FA: Fonksiyonel Anizotropi,
SSP: Spastik Serebral Palsi, USP: Unilateral Serebral Palsi, TMU: Transkranyal Manyetik Uyarim, JTTFH: Jebsen-Taylor
Test of Hand Function, tTMU: tekrarlayan Transkranyal Manyetik Uyarim, AHA: Assisting Hand Assessment, COPM:
Canadian Occupational Performance Measure, QUEST: Quality of Upper Extremity Skills Test, EEG:Elektroensefalogram,
EMG: Elektronéromyografi, CIMT: Constraint-Induced Movement Therapy, ERP: Event Related Potentials QSP:
Kuadriparetik Serebral Palsi

Performance Measure), QUEST( Quality of Upper Extremity
Skills Test), FMA (Fugl-Meyer Assessment), BOTMP
(Bruininks-Oseretsky Test of Motor Proficiency) ; PMAL
(the modified Pediatric Motor Activity Log Questionnaire),
Melbourne, Box-and-Blocks testleri kullaniimisti.
Elektronorofizyolojik dederlendirme yontemleri olarak ise,
MRG (Manyetik Rezonans Goruntileme), DTG (Diflizyon
Tensor Gorintlileme), EEG (Elektroensefalografi), EMG
(Elektromyogram), fNIRS (Fonksiyonel Yakin-kizilétesi
Isin) , TMU, kortikal ERP (Olay iliskili Potansiyeller), FA
(Fraksiyonel Anizotropi) yéntemleri kullaniimistr.

3. Bulgular

SP’de uygulanan cgesitli tedavi yontemlerinin beyin
noroplastisitesine etkilerini 6lgen arastirmalar konu
aldigimiz bu derlemede, dahil edilen arastirmalardan ortaya
¢ilkan sonuglara gore; kaslara yonelik gliglendirme ve
aktiviteye yonelik calismalar gocugun beceri kazanmasini
sadlarken, kortikospinal yollardaki reorganizasyonu
tetiklemekte ve motor korteks plastisitesini harekete
gecgirmektedir.

Galismamiza aldigimiz  yayinlarda, noroplastisiteyi
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tetikleyici
kullanildigi
sonuglarinda;

terapi yontemi olarak CIMT yo6nteminin
4 galisma mevcuttu. Bu calismalarin

- CIMT'in daha az etkilenmis elde dahi duysal islemeyi
degistirebildigi, ipsilateral sensorimotor kortex katilim
artisi  ve/veya sensorimotor merkezler arasinda
baglanti glcinin artisi yoluyla bazi motor fonksiyon
iyilesmelerine ulasildidt, kortikal uyarilabilirlik
artisinin motor calisma ile iligkili oldugu ve genellikle
dusutndlenin aksine, etkilenmemis taraf igin CIMT'nin
geriletici etkisinin olmayip aksine ilerleme sagladidi
(Kuo ve ark., 2018),

- gocuklarin bireysel performanslarinin ve hemiplejik el-
kol fonksiyonel kapasitelerinin gelistigi (Manning ve
ark., 2016),

- motor fonksiyon gelisimlerinin ipsilateral sensorimotor
korteks ile iliskide oldugu, sensorimotor merkezler
arasindaki baglantinin, giic artisi ve bulunan artigi
degerlendirmede kullanilan testler ile uyumlu oldugu,
az calisan yolaklarda (somatosensor islem siresi
kisalmasi) iyilestirici etkisi oldugu (Cao ve ark., 2015),

-gbrilen davranissal gelismelerde, somatosensoriyel
aktivite paternlerindeki azalma ile iligki oldugu ve az
etkilenmis elin duysal islemesinde degisiklik yaptigi
(Matusz ve ark., 2018) tespit edilmistir.

Noroplastisite gelistirmek igin uygulanan farkh FTR

yontemlerinin kullanildidi diger calismalarda,

- germe-glgclendirme-rehabilitasyon ve hedefe yo6nelik
terapi programi (6 calisma),

- antigravite kosu bandi kullanimi,
- piyano galismasi,

-bimanuel calismanin vyapilandiriimamis calisma ile
kiyaslanmasi,

- Botulinum toksin A enjeksiyonu
yoéntemlerinin uygulanmasi,

takiben FTR

-beyin vyapisi ve el fonksiyonu arasindaki

incelenmesi,

iliskinin

-el fonksiyonunun zamanlanmis motor performans
testleri vasitasiyla tipik gelisim gdsteren gocuklarla
kiyaslanmasi, ve

-SP’ye ikincil konusma bozukluklari igin bir tedavi
protokoll uygulanmasi igeren galismalar mevcuttu. Bu
calismalarin sonuglarina baktigimizda ise;

-uygulama gruplarinda dominant el ile kontralateral
motor korteks ve ipsilateral serebellum baglantisinin
kontrol grubuna goére belirgin olarak daha fazla gelistigi
(Alves-Pinto ve ark., 2015);

- yeti galismasinin etkilenmis elin motor haritasinin giict
ve buyUkligunu arttirdidi, calisma tek elle yapildiginda
da bu iligkinin var oldugu ve etkilenmis elin kontralateral
ya da ipsilateral hemisferinde fark etmeksizin motor
harita plastisitesinin varliginin tespit edildigi (Friel ve
ark., 2016);

-her cocuk igin ndral mimarinin reorganizasyonunda
farkli patern oldugu ve gri maddedeki genis lezyonlarin
st ekstiremite hasarindaki artisla olan dogrusal iligkisi,
iki el kullaniminin gerektirdigi durumlarda ise alternatif
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strateji kullanimi  nedeniyle lezyon buyUklGginln
iliskisinin tespit edilmedigi (Weinstein ve ark., 2018);

-ylurime kapasitesindeki artisin altinda yatan
noroplastisiteyi gOsteren kortikospinal trakt
degisimlerinin bireyler arasinda tutarh olmadigi bunun
nedeninin ise, bakilan degerlerin akmadde geneline ait
oldugdu icin sonuglardaki duyarhhdi azaltmis olabilecegi
(Azizi ve ark., 2017);

- etkilenmis elin kavrama gliciiniin motor temsilinde, bu
ele dayal aktivitelerde belirgin farklilik oldugu (Rich ve
ark., 2017);

- DTG verileriile klinik tablodaki motor skorlarin artisinin,
kombine terapiden sonraki santral motor yollardaki
plastisiteye delil oldugu (Trivedi ve ark., 2008);

- konusma bozukluklarina ydnelik terapilerde aktiviteye
baglh olarak néroplastisitenin varligi (Bakhtiari ve ark.,
2017) seklinde sonuglar ortaya konmustur.

4, Tartisma

Noroplastisite ve FTR konusunda yapilan arastirmalar
nitelik ve nicelik olarak irdelendiginde, bireyin bedensel
aktiviteleri ile galisilan FTR konusunda bedenin ve beynin
verdigi yanitlarin incelenmesi, uygulanan tedavinin
etkinligi konusunda yol gésterici olmakta ve bilimsel kanit
saglamaktadir. Bu agidan literatlir taramamizda gelisen
teknidin de yardimiyla SP’de noéroplastisite konusunda
sadlanan kanitlarin daha fazla ve gesitli yonlerde olmasi
beklentilerimiz arasindaydi. Tarama sonucu ulastigimiz
yayinlarda, SP rehabilitasyonunda germe uygulamalari
ve guglendirmeye yo6nelik egzersiz programlarini iceren
konvansiyonel olarak nitelenen terapi protokolleri ve
ndrofasilitasyon teknikleri olarak iki baslkta toplanabilen
(Yalgin ve ark., 2000) yaklasimlari igeren yéntemler
ve is ve udras! tedavisi basliklarindaki cesitli yayinlarin
noroplastisiteyi de incelemis olacadini dustunlyorduk
fakat, buldugumuz az denebilecek sayidaki yayinlarin
gogunda CIMT kullaniimis oldugunu gordik.

Literatirde uygulanan FTR ydntemlerinin nérogelisime
faydal etki gosterdigine dair calismalar mevcuttu. Ornegin;
Lai ve ark. 2016 yilindaki calismalarinda masajin preterm
cocuklarda olumlu etkilerinden bahsederken, Uyanik ve ark
2003'teki bir galismasinda Duyu Bltinleme, Denge egditimi
ve NGT'nin Down’li gocuklarda efektif tedaviler oldugunu
belirtmislerdir. Caglar ve ark. yaptigi gincel bir calismada
ise Botulinum  Toksin uygulamalarinin etkinligi SP tirleri
arasindaki etki kiyaslamasi seklinde yapiimisti. Kosu
bandi galismasinin SP’li gocuklarin yirime kapasitelerine
etkisi igin yapilan bir pilot galismada, calismanin olumlu
etkilerinden bahsedilmisti ( Bjornson, 2019). Etkilesimli
video oyunlarinin, SP'de denge ve performans Uzerine
etkilerinin incelendigi baska bir calismada da yine olumlu
sonuglardan bahsedilmekteydi. Fakat burada az miktarda
orneklerini  verdigimiz calismalar ve benzerlerinde
noroplastisite ile ilgili etkilerinin arastirildigi galismalara
rastlayamadik. Literatlirde bireylerin katilim ve fonksiyonel
test sonuglarina bakilmakta fakat bunlarin beyindeki
karsiliginin  incelenmesi  yapilmamaktadir. Burada
kisithhda neden olarak; plastisite 6lgim yodntemlerinin
klinik sartlar gerektirmesi ve ek olarak bireylerin oralara
tasinmasindaki zorluklar, arastirilacak bireylerin gocuk
olmasi, c¢esitli hastaliklari nedeniyle arastirmalara
katilamamalari, 6lcimu yapmak igin gereken personel ve
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zaman uyumu, maddi gereklilikler gibi sorunlar oldugu
asikardir.

Derlememize alabildigimiz kisith sayidaki yayinlardan
anlasilacagi Uzere, SP’li bireylerin aldiklar her tarlu
editim ve tedavi hatta oynadiklari oyunlar onlarin
norogelisimlerine katkida bulunmaktadir. Bu gelisimin
altinda yatan mekanizma olan néroplastisitenin etkilerinin
Olctlmekte oldugu ama bu dedisim ve gelisimlerin
bilimsel olarak hakettigi kadar incelenmeye alinmadidi
gorilmektedir. Teknolojik imkanlarda bir engel olmamasi
gelecekte bu sayinin artacagina dair umut vermektedir.
Fakat bu yaziya konu olan bireylerin yasam kosullarindaki
zorluklar oldukga bulylk bir engeldir. Gelisimin gozle
goriltp testlerle dlgllebilmesinin de bu konudaki meraki
korelttigi kanaatindeyiz. Bizzat beynin hastalik odadi
oldugu SP’de néroplastisiteye nelerin daha cok katkisinin
oldugu, nelerin engel olabildigi, hangi tur tedavilerle daha
cok ve kalici plastisite elde edilebilecedi, hangi gruplarda
beynin hangi bélgelerinde dedisimlerin goézlendigi gibi
konular bilimsel merak agisindan bakir sayilan ve verimli
sonuglar dogurabilecek alanlardir.

Onam bilgisi : Onam bilgisi gerekmemektedir.

Etik kurul onay : Etik kurul onayr gerekmemektedir.
Cikar catismasi :Cikar catismasi bulunmamaktadir.
Finansal destek : Finansal destek bulunmamaktadir.
Yazar katki alani ve orani:

Arzu Burcu Karakus (%60)

Baris Metin (%40)
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Abstract

Autism spectrum disorder is a developmental disability affecting 1 in every 59 newborns and causes significant morbidity
while exact pathophysiology is unclear. Recent hypothesis includes vasopressin in patients with ASD while vasopressin
receptor antagonists including balovaptan appears to be promising option for treatment especially in ASD patients with high
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treatment which have potential for future clinical implementation.
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Dear Editor,

Autism spectrum disorder (ASD) is a developmental
disability characterized by social deficits, social
communication defects, and repetitive restricted behaviors
affecting 1 in 59 newborns (Lord et al., 2020). Multiple
genetic factors including fragile X syndrome, mutations
at certain chromosomal locations (2q, 7q, 15q, and 16p),
tuberous sclerosis, neurofibromatosis, and environmental
factors such as exposure to valproic acid and toxins
have been proposed as etiological risk factors, though
the exact underlying pathophysiological mechanism
remains unknown (Lord et al., 2020; Park et al., 2016).
The potential role of vasopressin in the pathophysiology
of ASD has recently been hypothesized (Forgeot et al.,
2019; Hendaus et al., 2019). Vasopressin, a nonapeptide
primarily affecting collecting tubules of nephrons for water
reabsorption, is implicated in the regulation of social and
aggressive behavior through V1a receptor, while primary
production sites are supraoptic and paraventricular cells
of the hypothalamus (Engelmann et al., 2004; Insel
et al., 2010). Polymorphisms at Vl1a gene located on
chromosome 12 have been linked to autistic behaviors
in animal models and humans in large-scale studies (Kim
et al., 2002; Yang et al., 2017). Two regions located at 5’
promoter region of AVP receptor gene, namely RS1 and
RS3, have gained significant research interest following
the studies demonstrating an association with social
behaviors and autistic behaviors (Kim et al., 2002; Francis
et al., 2016). V1a gene has been associated with prepulse
inhibition, social integration, empathy, processing of
facial expressions, and altruism all of which are defective
features in patients with ASD (Israel et al., 2008; Wang et
al., 2016). Intranasal administration of vasopressin daily
for 30 days has shown to improve social deficits in 30
children with ASD in a randomized placebo-controlled trial
(Mulholland et al., 2020). In addition, analysis of peripheral
mononuclear cell receptors demonstrates a negative
correlation between V1a receptor expression and Aberrant
Behavior Checklist scores in children with ASD (Voinsky et
al., 2019). Similarly, the administration of vasopressin to
healthy subjects results in left temporoparietal junction
activation which is related to social recognition assessed
via functional magnetic resonance imaging (Zink et al.,
2011).

The effectiveness of V1a antagonists in the treatment of
ASD has only been studied in few clinical trials. Single dose
of 20 mg RG7713, a newly developed V1a antagonist, has
been demonstrated as an efficient option that leads to
improvement in eye tracking, affective speech recognition,
and olfactory identification in a double-blind placebo-
controlled randomized controlled trial conducted with
19 high functioning adults aged between 18 and 45 with
ASD (full intelligence score >70) diagnosed in accordance
with the criteria of Diagnostic and Statistical Manual-IV
(Umbricht et al., 2017). Balovaptan, another oral Vla
antagonist, has similarly been shown to be effective in
improving social and communicative skills, assessed
via the Vineland-II Adaptive Behavior Scales, when
administered daily for 12 weeks in a phase 2 placebo-
controlled clinical trial involving 223 male patients with
ASD (Intelligence score >70) (Bolognani et al., 2019).
Adverse effect profiles of such drugs are relatively safe
such as dizziness, inattention, rash at the infusion site,

LETTER TO EDITOR / EDITORE MEKTUP

and anxiety, while none of those are considered as
significant (Umbricht et al., 2017; Bolognani et al., 2019).

Even though large-scale comprehensive RCTs
investigating the efficiency of V1a antagonists in ASD are
needed before the inclusion of vasopressin antagonists’
inclusion in the treatment guidelines, they appear as a
promising therapeutic option with mild side effect profile,
especially in high functional ASD patients.
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