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ABOUT THIS JOURNAL

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

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

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

Aims & Scope

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

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

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

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

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

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

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

of current research or theory

presentations of new theories, hypotheses, points of
view, or critiques of current research

and negative
publication.

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

article submission. If you require any further information
or help, please email us (jnbs@uskudar.edu.tr)

e Mini-reviews that succinctly survey appropriate areas

e Commentaries that serve as vehicles for brief

Papers will be selected on the basis of their methodology
results are strongly considered for

Please see our Guide for Authors for information on

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

Publication Assistant: Cansu Celik
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INTRUCTIONS FOR AUTHORS

Instructions for Authors

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

Submission

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

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

Neurobehavioral Sciences

Uskiidar 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.

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 numbers of the same;

*The proposed category under which the manuscript
was submitted;

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

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

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

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

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

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

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

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

Below are additional instructions regarding the

preparation of display equations and tables.

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

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

To construct your equations with MathType or Equation
Editor 3.0:

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

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

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

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

Tables

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

Abstract and Keywords
All manuscripts must include an English abstract
containing a maximum of 250 words typed on a separate

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

References

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

In-text Citations

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

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

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

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

The Reference Section:

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

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

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

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

Duties of authors

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

Reporting standards

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

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

Data access and retention

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

Originality and plagiarism

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

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

Multiple, redundant or concurrent
publication

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

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

Acknowl ment of r

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

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

Authorship of the paper

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

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

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

Disclosure and conflicts of interest

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

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

Fundamental errors in published works

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

Duties of editors

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

Publication decisions

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

Fair play
An editor should evaluate manuscripts

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

origin, citizenship, or political philosophy
of the authors.

Confidentiality

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

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

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

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

Editors should recuse themselves (i.e.
should ask a co-editor, associate editor
or other member of the editorial board
instead to review and consider) from
considering manuscripts in which they
have conflicts of interest resulting from
competitive, collaborative, or other
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ANTIDEPRESAN TEDAVI SIRASINDA ORTAYA GIKAN MANI
VAKALARININ BIRINCI DERECEDEN AKRABALARINDA
BiPOLAR BOZUKLUK SIKLIGININ ARASTIRILMASI

INVESTIGATION OF BIPOLAR DISORDER PREVALENCE IN THE FIRST DEGREE
RELATIVES OF CASES WITH MANIC SWITCH DURING AN ANTIDEPRESSANT
TREATMENT

0guz Tan™

0z

Antidepresan kullanirken maniye giren hastalarin bipolar bozukluga yatkinlik tasiyan kisiler olduklari savunulmakta, “bipolar IlI”
olarak adlandirilan bir duygudurumu bozuklugu kategorisinin varhgindan sdz edilmektedir. Tani siniflama sistemlerine girmemis
bu kategorinin klinik gecerliliginin kanitlanmasi, duygudurumu bozukluklarina tani ve tedavi yaklagimini etkileyebilir. Bu hipotezi
sinamak amaciyla iinipolar depresyon nedeniyle antidepresan kullanirken maniye giren 24 vakanin 138 birinci dereceden akrabasinda
ve hipolar I bozuklugu oldugu belgelenmis 24 kontrol deneginin 135 birinci dereceden akrabasinda bipolar | bozuklugu gdriilme sikligi
karsilastirildi. Vaka ve kontrol gruplan arasinda ailevi vyiikliiliik acisindan anlamh farkhlik bulunmadi. Antidepresan kullanirken
maniye giren unipolar depresyon hastalarinin ailelerinde bipolar bozukluk sikhiginin kontrollerden anlamh farkhlik géstermemesi, bu
kisilerde bipolariteye genetik yatkinlik bulundugunu desteklemektedir. Bulgularimiz “yumusak bipolarite” ve “bipolar lll” kavramlarin
dogrulamaktadir.

Anahtar Kelimeler: bipolar bozukluk; depresyon; mani; antidepresan; kayma

Abstract

It is argued that those patients who switch to mania under antidepressant therapy are prone to bipolar disorder and that there is a
category of mood disorders called as “bipolar Ill”. If clinical relevance of this category that is not included in official nosologies is
testified, the diagnostic and therapeutic approach to mood disorders may change. To test this hypothesis, we screened for bipolar
I disorder among 138 first-degree relatives of 24 patients who had switched to mania under antidepressant therapy because of
unipolar depression, and then compared this figure with that among 135 first-degree relatives of 24 patients having documented
bipolar I disorder. Regarding the frequency of bipolar | disorder within the family, we found no significant difference between the
case and the control groups. The fact that the family history regarding bipolar | disorder among those who switched to mania under
antidepressant therapy did not differ significantly from that among the control subjects suggest a genetic susceptibility to bipolarity
among the cases. Our findings verify the concepts of “soft bipolarity” and “bipolar Ill.

Keywords: bipolar disorder; depression; mania, antidepressants; switch
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1. Giris

Duygudurum bozukluklarinin, yaklasik 2500 yildan
beri insanoglunun yakalandigi en sik hastaliklardan biri
oldugu ileri strulmektedir (Ruiz, 2000). Duygudurumu
bozukluklarinin insidansi, yani bir yilda ortaya ¢ikan yeni
vaka orani %0.01-%0.02 civarindadir (Eaton ve ark.,
1989). Bunun %10-20’si mani, kalan blylk bdlimu ise
depresyondur. Antidepresan kullanan hastalarda maniye
“kayma” (switch) sikga bildirilmistir (Howland, 1996). Bu
vakalarin bir kismi daha 6nce manik veya hipomanik epizot
gecirdigi bilinen hastalardir. Antidepresanlarin bipolar
bozuklugu olan kisilerde mani riskini arttirdidi, siklus
hizlanmasina yol actigi lehindeki bulgular - tartismalar bir
Olcide strmekle birlikte- literatirde adirlik kazanmistir
(Horowitz ve ark, 1993).

Daha onceden bilinen bipolar bozuklugu olmayan
kisilerde de antidepresan kullanimi esnasinda maniye
kayma gorilebilmektedir (Rudolph ve ark., 1996).
Antidepresan kullanimi ile tetiklenen manik epizot uzun
yilllardir arastirmacilarin dikkatini cekmektedir. Akiskal,
gecmiste  mani veya hipomani epizodu gecirmedigi
halde bipolar sinifina dahil edilebilecek bir grup hasta
tanimlamaktadir. Bunlar “fenotip” itibariyle unipolar, ancak
“yapisal” olarak bipolardirlar. Unipolar depresyon tanisi
alanlardan ailelerinde bipolar bozukluk yukltligu olanlarda
antidepresanla maniye kaymanin goérece kolay oldugu
belirtilmektedir. Bu hastalar bipolar III bozuklugu bashgi
altinda toplanmaktadir (Akiskal ve ark., 1999). Ancak
su problemin cevabi ise hald aciklida kavusturulabilmis
degildir: Antidepresan kullanirken maniye kayanlarda,
antidepresan kullanmalarina yol acan klinik tablo, acaba
bir bipolar bozuklugun ilk epizodu mudur?

Bipolar bozuklugu olan probandlarin birinci dereceden
akrabalarinda yapilan calismalar, hastaligin ailevi 6zelligi
oldugunu gostermektedir. Gershon ve arkadaslarinin
calismasinda (1982), bipolar bozuklugu olan kisilerin
toplam 598 birinci dereceden akrabasi taranmis; bunlarin
%38‘inde bipolar bozukluk, %14.9°'unda unipolar depresif
bozukluk tespit edilmistir. Sadovnick ve arkadaslarina
ait calismada (1994), toplam 1102 birinci dereceden
akrabanin  %3.5’inde bipolar bozukluk, %5.7'sinde
Unipolar depresif bozukluk tanimlanmistir.

Amacimiz, antidepresanlarin, sadece bipolar
duygudurumu bozukluguna yatkinhdi olan kisilerde mi
maniye kaymaya yol actigi sorusuna cevap aramaktir. Bu
yuzden, major depresif bozukluk nedeniyle antidepresan
kullanirken manik epizot izlenen hastalarin birinci
dereceden akrabalarinda bipolar bozukluk taramasi
yapilmistir.

2. Yontem ve Araglar

Calisma Cerrahpasa Tip Fakiltesi Psikiyatri Anabilim
Dali'nda ydratdldid. Nisan 1999 ile Mart 2001 arasinda
major depresif epizot nedeniyle antidepresan tedavi
altindayken hayatinda ilk olarak manik epizot gegirdigi
tespit edilen 24 hasta cgalismaya alindi. Hastalarda
tanisi konmus major depresif epizodun, hayatlarinda
gecirdikleri ilk depresif epizot olmasi gerekmiyordu.
Daha 6nce de depresif epizot gegirmis olmalarini galisma
tasarimimiz agisindan uygunsuz bulmadik. Onemli olan

antidepresan kullanirken gegirdikleri manik epizodun
hayatlarindaki ilk manik epizot olmasiydi. Bunun igin daha
Once manik, karma 6zellikli veya hipomanik epizot gegirip
gecirmedikleri hastanin kendisinden ve bir yakinindan
alinan 6ykl ile ve tibbi kayitlardan detaylica incelendi.
Psikotik ©zellikli depresyon Oyklstu ve alkol- madde
kullanim bozuklugu olanlar arastirmaya dahil edilmedi.
Bu hastalarla ve en az bir yakinlariyla yapilan gériisme
ile toplam 24 hastanin 138 birinci dereceden akrabasinda
bipolar | bozuklugu olup olmadigi sorusturuldu. Aile
taramasi yapilirken hastaya ve en az bir birinci dereceden
akrabasina, ailede manik epizot kriterlerini hayatinda en
az bir kere karsilayan ve bu nedenle hastanede yatakli
tedavi goren kisi olup olmadigini arastiran sorular soruldu.
Bu yontemin sakincalarini gidermek igin, soygegmiste
bipolar II bozuklugu ve siklotimik bozukluk sorusturmasi
yapilmadi. Tani koymak icin DSM-1V kriterleri sorgulandi.

Kontrol grubu olarak ayni kurumda Subat 2001 ile
Mart 2001 arasinda psikiyatri poliklinigine basvuran
bipolar I bozuklugu tanih 24 ardisik hasta calismaya
alindi. Calismamiz ailede hastalik taramasi yapmak igin
dizayn edildiginden, bu hastalarin bipolar bozuklugu yeni
ortaya cikmis kisiler olup olmamasina dikkat edilmedi.
Bu ylzden yas ve cinsiyet bakimindan eslestirme amaci
da gutmedik. Bu kontrol deneklerinin toplam 135 birinci
dereceden akrabasinda bipolar I bozuklugu olup olmadig,
vakalarda kullanilan yéntemle arastinldi.

Vaka ve kontrol grubu arasinda degiskenlerin
karsilastiriilmasinda ki-kare testi kullanildi. Fisher’in kesin
olasilik testini uyguladik. Anlamlilk dizeyi igcin p<0.05
dederi kullanildi. Grup igi baginti incelemelerinde lojistik
regresyon analizine basvuruldu.

3. Bulgular

Tablo 1’de vakalar ve kontroller yas, cinsiyet ve ailede
bipolar bozukluk hikayesi acisindan karsilastirilmaktadir.
iki grup arasinda cinsiyet agisindan anlamli farklilk yoktu.
Vakalar ve kontroller arasinda ailede bipolar bozukluk
hikayesi acisindan da anlamh farkhlik bulunmadi. Vaka
gurubunda aile hikayesi pozitif olan alti kisiden dérdinin
ailesinde bir, iki kisinin ailesinde iki kiside bipolar I
bozuklugu bulunuyordu (toplam sekiz akraba). Ailevi
yUkliliaga olan g kontrollin ikisinin ailesinde bir, birinin
ailesinde iki kiside bipolar bozukluk vardi (toplam dért
akraba). Ailede bipolar I bozuklugu hikayesi olan akraba
sayisl agisindan gruplar arasinda anlamli farklihk yoktu.

Calisma gruplarinda cinsiyet dagihmi incelendiginde 24
vakadan 13’Gnln erkek (%54.2) 11'inin kadin (%45.8),
24 kontrol denedinden 14’Unln erkek (%58.3) 10’unun
kadin (%41.7) oldugu saptandi. iki grup arasinda
cinsiyet agisindan anlamh farkhlik yoktu (p=0.77). Yas
ortalamasi vaka grubunda 31.75 (aralik 16-55), kontrol
grubunda 35.0 (arallk 17-59) idi. Vakalarin birinci
dereceden akrabalarinin yas ortalamasi 45.61 (aralik
16-80), kontrollerin birinci dereceden akrabalarinda yas
ortalamasi 50.04 (aralik 16-84) idi. Vaka grubundaki 24
kisiden altisinin (%?25) birinci dereceden akrabalarinda
bipolar I bozuklugu hikayesi vardi. Kontrol grubundaki 24
kisiden Gglnin (%12.5) birinci dereceden akrabalarinda
bipolar I bozukluk hikayesi alindi. ki grup arasinda ailede
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bulunmadi (p=0.26).

Ailede bipolar I bozuklugu olan birinci dereceden akraba
sayisina gore dederlendirme yapildiginda, vaka grubunda
ailesinde hikayesi pozitif alti kisiden dérdinin bipolar
I bozuklugu olan birer tane akrabasi vardi. Yine vaka
grubundan iki kisinin ailesinde ikiser akrabada bipolar I
bozuklugu bulunuyordu. Kontrollerden ailevi yuaklaltugu
olan ¢ kisiden ikisinin ailesinde bipolar I bozuklugu tanil
birer kisi, bir kisinin ailesinde ise bipolar I bozuklugu tanil
iki kisi vardi. Ailede bipolar I bozuklugu hikayesi olan
akraba sayisi agisindan gruplar arasinda anlaml farklilik
yoktu (p=0.54).

acisindan anlamli

Tablo 1. Vakalar ve kontrollerin yas, cinsiyet ve
ailede BPB (bipolar bozukluk) hikayesi agisindan
karsilastiriimasi.

istatistik

Vakalar (n=24)

Kontroller (n=24)

Yas ortalamasi (aralik) 31.75 (16-55) 35.0 (17-59) Hesaplanmad®
Kadin 11 (%45.8) 10 (%41.7)
Cinsiyet p=0.77
Erkek 13 (%54.2) 14 (%58.3)
Ailesinde BPB' olanlar 6 (%25) 3 (%12.5) p=0.26
Aile hikayesi pozitif olanlarda
. 8/6 4/3 p=0.54
BPLli" akraba sayisl
Yasa gore <25 411 (%36.3) 1/5 (%20)
ile hikavesi Vakalar: r=-0.31°
ale hikayesi 55 4 o7 (%32.6) 211 (%18.2)
pozitif Kontroller: r=-0.12°
olanlar >40 0/6 (%0) 0/8 (%0)
Cinsiyete
gore aile Kadin 4/11 (%15.4) 1/10 (%10) Vakalar: r=-0.24°
hikayesi
pozitif Kontroller: r=-0.06°
olanlar Erkek 2/13 (%36.4) 2/14 (%14.3)

!BPB=bipolar bozukluk. @ Calisma tasarimi vakalarla kontrolleri
yas acisindan eglestirmeyi gerektirmediginden, bu analiz
yapilmadi. ® Spearman korelasyonu. = Lojistik regresyon.

Vaka grubunda 25 yasin altindaki 11 kisiden dérdinde

(%36.3), 25-40 yas arasindaki yedi kisiden ikisinde
(%32.6) aile hikdyesi pozitifti (Tablo 1). Kirk yasin
Ustindeki alti kisiden higbirinde aile hikayesi pozitif
dedildi. Kontrol grubunda yasi 25’in altinda olan bes
kisiden birinin (%20.0), yasi 25-40 arasinda olan 11
kisiden ikisinin (%18.2) ailesinde bipo'ar I bozuklugu
olan birinci dereceden akrabalari vardi. Kontrol grubunda
40 yasin Ustlindeki sekiz hastanin higbirinde aile hikayesi
pozitif dedildi. Ozellikle antidepresan kullanirken manik
epizot gecgiren grupta erken yasta ailevi yUklilik daha
belirgindi; ancak 24’er kisilik 6rneklemde, Spearman
korelasyon katsayisina gére ne vakalarda (r = -0.31) ne
de kontrollerde (r = -0.12) yagsla ailevi yuklilik arasinda
gliclt bir baginti saptanamadi.

Yasla ailevi yUkltlik arasindaki iliski incelendiginde
vaka grubunda ailesinde bipolar I bozuklugu bulunan alti
kisiden biri 16, biri 20, biri 22, biri 23, ikisi 33 yasindaydi.
Yirmi bes yasin altindaki 11 kisiden dordinde (%36.3),
25-40 yas arasindaki yedi kisiden ikisinde (%32.6)
aile hikayesi pozitifti. Kirk yasin Gstlindeki alti kisiden
hicbirinde aile hikayesi pozitif dedildi. Kontrol grubunda
yasl 25'in altinda olan bes kisiden birinin (%20.0), yas!

ORIGINAL ARTICLE-ARASTIRMA

25-40 arasinda olan 11 kisiden ikisinin (%1 8.2) ailesinde
bipolar I bozuklugu olan birinci dereceden akrabalari
vardi. Kontrol grubunda 40 vyasin Ustlindeki sekiz
hastanin hicbirinde aile hikayesi pozitif degildi. Ozellikle
antidepresan kullanirken manik epizot gecgiren grupta
erken yasta ailevi yUklilik daha belirgindi. Ayni grupta
40 yasin Uzerindeki kisilerin higbirinin ailesinde bipolar I
bozuklugu olan birinci dereceden akraba bulunmamasi
dikkat gekiyordu. Ancak 24 kisilik 6rneklemde, Spearman
korelasyon katsayisina gére ne vakalarda (r = -0.31) ne
de kontrollerde (r = -0.12) yasla ailevi yukluluk arasinda
glgll bir baginti saptanamadi.

Cinsiyetle ailevi yuklultk arasindaki iliski incelendiginde
ise vaka grubunda 13 erkekten ikisinde (%15.4), 11
kadindan dérdinde (%36.4) aile hikayesi pozitifti (Tablo
1). Kontrol grubunda 14 erkekten ikisinin (%14.3), 10
kadindan birinin (%10.0) ailesinde bipolar I bozuklugu
olan birinci dereceden akrabalari vardi (Tablo 1). Vaka
grubunda da kontrol grubunda da cinsiyetle ailevi ytkltlik
arasinda anlaml bir iliski bulunamadi.

Tablo 2. Vakalarin maniye girdikleri sirada kullandiklari
antidepresanlar.

Antidepresan n

Venlafaksin 6
Fluoksetin 5
Mirtazapin 4
Fluvoksamin 3
Paroksetin 3
Sertralin 2
Amitriptilin 2
Sitalopram 1
imipramin 1
Venlafaksin+mirtazapin 1
Venlafaksin+sertralin+mirtazapin 1

Tablo 2’de vakalarin manik epizoda girdikleri sirada
kullandiklari antidepresanlar gérilmektedir. Yirmi iki hasta
tek gesit, iki hasta kombine antidepresan kullaniyordu. Bir
hasta daha 6nce depresyon sebebiyle fluoksetin kullanmis,
ancak mani gelismemisti. Halbuki ikinci defa fluoksetin
kullanirken maniye girmisti. Sitalopram kullandigi
donemde kayma yasamayan bir hastada ise sertralin
tedavisi uygulanirken manik epizot ortaya ¢ikmisti.
Sertralinle maniye girmeyen bir hasta da amitriptilinle
maniye girmisti. Calismamizda hangi antidepresanin
maniyle daha cok iliskisi oldugunu belirlemek gibi bir
amag¢ gltmemistik. Nitekim galismamizin tasarimi da
mani ve antidepresan ilag iliskisi konusunda herhangi bir
cgikarimda bulunmayr mimkun kilmamaktadir.

Vakalar manik epizoda girdikleri sirada kullaniimakta
olan antidepresanlardan altisi venlafaksin, besi fluoksetin,
dérdld mirtazapin, Ggl fluvoksamin, Ugl paroksetin, , ikisi

VOLUME-CILT 6 NUMBER-SAYI 1 / 2019 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES 3

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



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

ORIGINAL ARTICLE-ARASTIRMA

sertralin, ikisi ainitriptilin, biri sitalopram, biri imipramindi.
Bir hasta kombine olarak venlafaksin, mirtazapin ve
sertralini hep birlikte; bir hasta da venlafaksin ve
mirtazapini kombine kullaniyordu. Otuz (¢ yasinda kadin
bir hasta daha 0Once depresyon sebebiyle fluoksetin
kullanmis, ancak mani gelismemisti. Halbuki ikinci
defa fluoksetin kullanirken maniye girmisti. Sitalopram
kullandigi dénemde kayma yasamayan bir hastada ise
sertralintedavisi uygulanirken manik epizot ortaya gikmisti.
Sertralinle maniye girmeyen bir hasta da amitriptilinle
maniye girmisti. Calismamizda hangi antidepresanin
maniyle daha cok iligkisi oldugunu belirlemek gibi bir
amag gutmemistik. Nitekim galismamizin tasarimi da
mani ve antidepresan ilag iliskisi konusunda herhangi bir
¢ikarimda bulunmayi mimkin kilmamaktadir.

4. Tartisma

Calismamizin en dnemli bulgusu, vaka grubuyla kontrol
grubu arasinda ailevi yuklalik acisindan istatistiki
olarak anlamh bir farkhlik bulunmamasidir (p > 0.05).
Yani antidepresan kullanmaktayken maniye girenlerin
ailelerinde bipolar I bozuklugunun sikhdi, belgelenmis
bipolar I bozuklugu olan probandlarin ailelerindekine
benzerdi. Antidepresan kullanimi sirasinda manik epizot
geciren 24 kisiden altisinin, 24 kontrol denedinin Gglnin
aile hikayesi pozitifti. Hatta vaka grubunda ailevi ytkltlak
daha fazla gortnltyordu. Ancak bu fazlalk istatistiki
acidan anlamh degildi.

Calismada inceledigimiz vakalarin gegirmis olduklari
major depresif epizot, unipolar depresyon dedil bipolar
duygudurumu bozuklugunun ilk epizodu olabilir. Unipolar-
bipolar ayriminin tedavi ve prognoz agisindan biyuk 6nemi
vardir. Depresif baslangich bipolar bozukluklarin hizli
dongllt olma edilimlerinin daha fazla oldugu bildirilmistir
(Perugi ve ark., 2000) Bu vakalarda siklikla antidepresan
kullaniimasinin, bipolar duygudurum bozuklugun seyrinin
kotulesmesinden sorumlu olabilecedi ileri strGlmustur.

Ghaemi ve arkadaslari (2000) ruh saghgi uzmani
tarafindan ilk olarak manik/hiponanik tabloda goértilen
hastalarin %237'sine daha ©Once unipolar depresyon
tanisi kondugunu bulmuslardir. Polikliniklerinde bir vyil
icinde karsilastiklari, duygudurum bozukluklarindan
birisinin tanisini almis 85 hastanin kartlarini incelemigler,
hastalardan sistematik goérlismeyle hikaye almislardir.
Vardiklari sonug, bipolar bozuklugun ilk prezante
oldugunda g6zden kagma ihtimalinin %37 oldugudur.
Bu sliphesiz blylk bir rakamdir. Antidepresanlarin
stk kullanildigi  bu grupta seyirdeki koétilesmeden
antidepresan ilaglarin sorumlu olabilecedi distnulmistur.
Ghaemi ve arkadaslarinin galismasinin handikapi, kontrol
grubu icermemesidir.

Mac Queen ve arkadaslari (2000) bipolar bozuklukta
epizotsayisiylaiyilik durumu veislevsellik arasindaki iliskiyi
arastirmiglar, gecirilmis depresyon sayisinin daha gugll
bir prognoz belirleyicisi oldugunu bulmuslardir. Bu bulgu,
depresif epizotla baglayan bipolar bozukluklarin daha
cok depresif epizotlarla gittigi bulgusuyla birlestirilince,
tartistigimiz konunun 6nemi daha da iyi anlasiimaktadir.
Cunkl  depresif baslangigh  bipolar duygudurumu
bozuklugunda sikgca kullanilan antidepresanlar, seyrin

kotlilesmesinde rol oynuyor olabilir.
Bipolar bozuklugun tanisi kolay olmayan bir hastalik

oldugu goriulmektedir. Ancak tam atlandiji veya
bipolaritenin kendisini sakladigi durumlarda gereksiz
antidepresan kullaniminin seyri kotllestirmesi,

tartistigimiz konunun ilgiyi hak ettigini gostermektedir.
Major depresif bozukluk tanisi konularak antidepresan
baslanan hastalarda, daha o6nce gecirilmis hipomanik
epizotlarin atlandigi ortaya atilmistir (Manning ve ark.,
1999). Depresyona vyaklasimda hastaligin seyrinin,
mizacin ve aile hikayesinin mutlaka dikkate alinmasi
Onerilmektedir.

Calismamizda dikkat c¢eken baska bir bulgu da,
antidepresan kullanirken maniye girmis grupta kadin
ve erkek sayisinin birbirine yakin olmasiydi. Bipolar
bozuklugun kadin ve erkekte hemen hemen esit siklikta
goraldugu bilinmektedir. Ancak major depresif bozukluk
kadinlarda 1.5-2 kat daha siktir. Bu ylizden, antidepresan
kullanma egilimleri daha fazla olan kadinlarin vaka
grubumuz iginde daha blylk bir oran olusturmalari
beklenebilirdi. Halbuki bu beklenti gerceklesmemistir.
Bunun bir sebebi, erkeklerin ilag yan etkisine daha hassas
olmalari olabilir. Erkekler kadinlara kiyasla daha sik
maniye kayabilir olabilirler. Nitekim bipolar bozuklugun
erkeklerde, kadinlarla karsilastirildiinda daha ¢ok
maniyle seyrettigi belirtiimektedir (Ruiz, 2000).

Ailesinde afektif bozukluk hikayesi olan kisilerde bipolar
bozukluk baslama yasinin anlaml derecede daha kiglk
oldugu bulunmustur (Johnson ve ark., 2000). Bizim
calismamizda, 40 yasin Uzerindeki hastalarin higbirinde
aile hikayesi pozitif dedildi. Halbuki 25 yasindan kugik
11 vakanin dérdinde (%?36.3), 25-40 yas arasindaki yedi
vakanin ikisinde (%32.6) aile hikayesi pozitifti. Orneklem
hacmimizin yeterli blyiklige ulasmamasi nedeniyle bu
oranlar istatistiki anlamlilik sinirinin altinda kalmistir. Ama
literatlrde yer alan veriler bulgularimizi desteklemektedir.
Yapisal yatkinligi olan hastalarda baslangic yasi daha
erkendir.

Schirhoff ve arkadaslari da (2000) 210 bipolar hastada
yaptiklari calismada erken baslangigh (18 yasindan 6nce
baslayan) formla geg baslangigli (40 yasindan sonra
baslayan ) formu Kkarsilastirmislar; erken baslangigh
bipolar bozuklukta birinci dereceden akrabalarda bipolar
bozukluk sikhdinin daha yutksek oldugunu bulmuslardir.
Bu calismada da geg baslangich bipolar bozuklugun ailevi
yatkinligi olmayan kisilerde go6rilme ihtimalinin, erken
baslangigl formla karsilastirildiinda, daha ytiksek oldugu
gorilmustir. Schurchoff ve arkadaslarinin galismasinin
baslidi sudur: “Erken ve geg baslangicli bipolar bozukluklar:
Manik-depresif hastaligin iki farkli formu mu?” Gergekten
de, bizim calismamiz da dahil gesitli calismalarda geng
hastalarda ailevi yuklulik én plandadir.

Calismamizin baglca kisitlihgi 6rneklem hacminin disik
olmasidir. Daha fazla sayida ve kontroliin incelenecedi
calismalar konuyu daha fazla aydinlatacaktir. Baska
bir kisithhik bitin akrabalarla yiz ylze goérisme
yapilamamis olmasidir. Ancak eriskin hastalarda yapilan
aile calismalarinda bu sik rastlanan bir problemdir. Biz
sadece mani sebebiyle hastaneye yatmis akrabalari
bipolar I bozukluk tanili kabul ederek s6z konusu kisitliligi
hafifletmeye calistik.
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5. Sonug

Antidepresan tedavi sirasinda manik kayma izlenen
hastalarin birinci dereceden akrabalarinda bipolar I
bozuklugu sikhgini arastirdigimiz calismamizin en énemli
bulgularindan biri, vaka grubunda ailevi yUklaligun
kontrol grubundaki kadar belirgin olmasiydi. Bu durum,
hastalarin gegirdikleri depresyonun “unipolar” olma
ihtimalini azaltmakta, depresif baslangicli bipolar
bozuklugun ilk epizodu olma olasiligini giglendirmektedir.
Bulgularimiz henliz siniflama sistemlerine girmemis
“bipolar III” kategorisinin varligini da desteklemektedir.
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Abstract

The aim of this study is to detect the prevalence of autistic symptoms of children with attention deficit hyperactivity disorder
(ADHD) using Autism Behavior Checklist (ABC). The sample of this study included 51 children (42 males, 9 females) at 8-18 ages
diagnosed with ADHD in psychiatry and child psychiatry clinics of University Research and Education Hospital between 01/03/2016
- 31/05/2016 and 58 controls (48 males, 10 females) without ADHD with similar age, sex, and education features. Results showed
higher results for children with ADHD in total ABC scale and all of its 5 subscales than children without ADHD (p<0.001). The
rate of ADHD diagnosis in first degree relatives of children with ADHD was significantly higher than relatives of the control group
(p<0.001). Another finding of the study was lower employment rate in the mothers of the ADHD children compared with the mothers
of the control children (p=0.023). The most important finding of this study was that in the patient group, the score of the ABC scale
and the score of each subscale were significantly higher than the control group. This conclusion suggests that children with ADHD
may have symptoms that may disrupt social functions such as communication problems. It also points out that children with ADHD
should be addressed in this respect too.
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Bu g¢aligmanin amaci, Dikkat Eksikligi Hiperaktivite Bozuklugu (DEHB) olan gocuklarda otistik belirtilerin yayginhiginin Otizm
Davramis Kontrol Listesi (ABC) ile arastiriimasidir. Arastirmanin drneklemini, Universitemiz Egitim ve Aragtirma Hastanesi psikiyatri
ve gocuk psikiyatri poliklinigine 01/03/2016- 31/05/2016 tarihleri arasinda basvuran 8-18 yas araligindaki DEHB tanisi almis 42
erkek, 9 kiz olmak iizere 51 kigi ve yas, cinsiyet, egitim diizeyi bakimindan benzer olan, DEHB olmayan 48 erkek, 10 kiz olmak iizere
58 kigi olugturmaktadir. Elde edilen bulgularda DEHB’li bireylerin ABC dlgeginden almis olduklari toplam dlgek puani ve alt dlgek
puanlar DEHB’li olmayan bireylere kiyasla daha yiiksek bulunmustur (p<0.001). DEHB’li bireylerin birinci derece akrabalarinda
DEHB gdriilme olasiligi kontrollere kiyasla daha yiiksek bulunmustur (p<0.001). Elde edilen baska bir bulgu ise; ¢alismamiza déhil
edilen DEHB’li gocuklarin annelerinin kontrol grubu annelerine kiyasla daha az ¢caligtigi tespit edilmistir (p=0.023). Bu ¢alismanin
en dnemli bulgusu hasta grubunda ABC dlgeginin toplam puani ve alt Glgeklerin her hirinin puaninin kontrol grubuna gére anlamli
olarak yiiksek ¢ikmasidir. Bu sonug, DEHB’li cocuklarda iletisim sorunlari gibi sosyal iglevieri bozabilecek belirtiler olabilecegini
diigiindiirmektedir. DEHB’li cocuklarin bu agidan da ele alinmasi gerektigine isaret etmektedir.

Anahtar Kelimeler: dikkat eksikligi hiperaktivite bozuklugu, otistik belirtiler; otizm davranis kontrol listesi; ASB; DEHB

1. Introduction

Attention Deficit Hyperactivity Disorder (ADHD) is a
common neurodevelopmental disorder that occurs in 3%
to 5% of school-age children. It is found in every one of
20 children, or it can be stated theoretically that there is
one child with ADHD in every class (Brown, 2000; Kara
& Orum, 2018). Studies have shown that children with
ADHD are more susceptible to anxiety disorders, mood
disorders, and alcohol-substance use disorders (Torgersen
et al., 2006; Ozen et al., 2018; Orum et al., 2018). At the
same time, it was seen that children with ADHD had less
self-esteem than their peers. Children with ADHD have
been found to have problems with social relationships
because they have low social skills. In addition to the lack
of social skills, children with ADHD have been found to
have difficulty coping with challenging life events (Babb
et al., 2010; Schuck et al., 2018).

Autism Spectrum Disorder (ASD) is a complex
neurological deficit at the advanced level (Landa, 2007;
Urbano et al., 2019). Diagnostic and Statistical Manual
of Mental Disorders, fifth edition (DSM-5) defines ASD
as persistent deficits in social communication and social
interaction across multiple contexts, restricted, repetitive
patterns of behavior, interests, or activities (American
Psychiatric Association, 2013). When children with ASD
were compared with normal-growing children, it was
seen that children with ASD experienced limitations
in social interaction and cognitive development, had
delays in language and motor development, had
unusual characteristics, and had difficulty playing games
appropriately (Landa, 2007).

ADHD and ASD are two disorders under the heading
of neurodevelopmental disorders in DSM-5 (American
Psychiatric Association, 2013). Despite the fact that the
ASD and ADHD differ in the core indications, there are
many areas where the two disorders overlap. Studies
conducted in recent years have reported an increased
frequency of autistic symptoms in children with ADHD
(Gradzinski et al.,, 2011; Kotte et al., 2013). ADHD
symptoms were seen in 30-50% of children with ASD.
Approximately two of three children with ADHD have ASD
symptoms (Davis & Kollins, 2012). Attention deficit, lack
of social skills, impulsivity, restlessness, and hyperactivity
have been shown to be overlapping features for these
two disorders (Wing et al., 2011; Miller et al. 2018). In
addition, ADHD comorbid diagnoses were found to be

higher in children with ASD (Yoshida & Uchiyama, 2004).

The demonstration of similarities between ASD and
ADHD will facilitate the investigation of the etiology of both
disorders. In terms of classification systems, these two
disorders coexist under the heading of neurodevelopmental
disorders in DSM-5. Showing similarities between these
two disorders will also be helpful in terms of classification.
The display of autistic symptoms in children with ADHD
may change the treatment approaches of these children
and may increase their approach to improving social
skills. In this study, the prevalence of autistic symptoms
in children with ADHD was investigated using the Autism
Behavior Checklist (ABC).

2. Material and Methods
2.1. Study Design and Participants

Design of this study was a case-control study. The
universe of this study was patients with ADHD who
admitted to psychiatry and child and adolescent psychiatry
departments of our hospital (between 01/03/2016-
31/05/2016). The sample of the study consisted of a group
of patients (42 males, 9 females) who were admitted to
our hospital psychiatry and child psychiatry outpatient
clinic between 8-18 years of age. Subjects (48 males,
10 females) who were similar in terms of gender, age,
education level within the same dates were selected as
the control group. The patient group consisted of people
diagnosed with ADHD according to DSM-5 (Amerikan
Psikiyatri Birligi, 2014). However, a new scale was not
applied to ADHD for the patient group and ADHD severity
was not differentiated. The healthy control group was
selected from relatives of hospital staff. Parents filled the
Conners Parent Rating Scale (CPRS) (Dereboy et., 2007)
and ADHD patients in the control group were excluded
from the study. To evaluate the rate of ADHD diagnosis in
first degree relatives of children with ADHD and control,
we have used the Turkish version of the Adult ADHD Self-
Report Scale (ASRS-v1.1). The meaningful expression of
the test in one of the parents is considered as positive
ADHD kinship.

These numbers are based on the power analysis of
the study done by Kotte et al. (Kotte et al., 2013). This
study was approved by the ethics committee of Adiyaman
University Training and Research Hospital (Protocol
number: 2016/1-13).
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2.2. Assessment
2.2.1. Sociodemographic Form

A form containing sociodemographic and clinical
information was filled in by the researcher. Age,
gender, education level, marital status, job, number of
hospitalizations, additional psychiatric diagnosis, history of
forensic prosecution, attempt to quit substance, alcohol-
substance type were used as variables in the questionnaire.

2.2.2. Autism Behavior Checklist (ABC)

The Autism Behavior Checklist is one of the most
commonly used measurement tools for autism screening
and evaluation in recent times and has been briefly
named as ABC. Turkish validity and reliability of ABC were
performed by Irmak et al. (Tekinsay-Sitcl et al., 2007).
ABC consists of five subscales that include 57 items.
9 items measure sensory subscale, 12 items measure
establish relationship subscale, 12 items measure body
and object use subscale, 13 items measure language skills,
11 items measure social and self-efficacy subscale. The
highest score that can be taken from this scale is 159, the
lowest score is 0. One of the most important advantages
of this scale is that it is possible to obtain information from
both teachers and parents (Krug et al., 1993).

2.2.3. Conners Parent Rating Scale (CPRS)

The Turkish adaptation study of the scale was done by
Dereboy et al. (2007). The scale consists of a total of
48 items; There are 5 items under the attention deficit
factor (ADF), 4 under the hyperactive factor (HF), 5 for the
oppositional defiant disorder (ODD), and 11 for the conduct
disorder (CD). The questions on the scale are answered by
the parents on the 4-point Likert scale. “Never”, “rarely”,
“often” and “always” options respectively; It is scored as
0", “1”, “2"” and “3”. In this study, it was accepted that
the subjects who took 5 points for ADF subscale, 6 for HF
subscale, 7 for ODD subscale and 18 points for CD subscale
in parallel with the proposed cut-off points were included in
the problem area. In the present study, the analyzes were
conducted on the total score of the scale.

2.2.4. Adult ADHD Self-Report Scale (ASRS-v1.1)

The Turkish adaptation study of the scale was done by
Dogan et al. (2009). The scale consists of a total of 18
items and two sub-dimensions.

2.3. Statistical Analysis

Windows SPSS 21.0 program (Statistical Package for
the Social Sciences Inc.) was used for statistical analysis.
Mean, standard deviation, percent, and median were
used as descriptive statistics. It was investigated by the
Kolmogorov Smirnov test that the variables exhibited
normal distribution (p> 0.05). Independent sample t-test
was used to compare the parameters distributed normally.
Mann-Whitney U test was used to compare the variables
which not exhibit a normal distribution. In comparing
categorical variables, the chi-square test was used. The
statistical significance level was accepted as p<0.05 for all

values. However, since the ABC test had 5 subscales and
the scale total score and 5 subscale scores were analyzed
separately, Bonferroni correction was performed.

3. Results

The identifier properties of the individuals are shown in
table 1. There were no significant differences in terms of
age, gender, marital status, and working status (p>0.05).
The patient group consisted of 42 males (82.4%) and 9
(17.6) females. The control group consisted of 48 males

Table 1. Sociodemographic Data

Patient Control
p value
n % n o
Gender
Male 42 824 48 82.8
0.956
Female 9 17.6 10 17.2
Working Status
Yes 26 743 16 64.0
0.391
No 9 25.7 9 36.0
Working Status of Mother
Yes 10 19.6 23 39.7
0.023
No 4 80.4 35 60.3
Working Status of Father
Yes 47 922 55 94.8
0.570
No 4 7.8 3 5.2
Economic Status
Bad 8 15.7 9 15.5
Intermediate 29 56.9 28 48.3
0.517
Good 12 235 20 345
Very Good 2 3.9 1 1.7
Family Interest
Authoritarian 11 21.6 11 19.0
Democratic 13 25.5 20 34.5
Irrelevant 0 0.0 8] 5.2 0.383
Extremely Relevant 1 21.6 11 19.0
Protective 16 314 13 224
Family Structure
Parents Together 49 96.1 51 87.6
Father Dead 1 2.0 1 1.7
0.477
Parents Separate 0 0.0 1 1.7
Divorced 1 2.0 5 8.6
Family History
First Degree Kinship 12 235 0.0 0.0
<0.001
No Kinship 39 76.5 58 100.0
Mean + SD Mean + SD p value
Age 10.59+2.47 10.88+2.85 0.572
Education (Years) 4.62+2.55 4.98+2.88 0.500
Education of Mother 8.08+4.54 8.75+4.34 0.426
Education of Father 9.98+4.50 10.63+4.33 0.440

*p<0.05, Note: SD: Standard deviation
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(82.8) and 10 (17.2) females. There was no significant
difference between the genders (p=0.956). The age of
the groups was found to be similar (p=0.572). There was
no significant difference between the education levels of
the groups (p=0.500). There was no significant difference
between the educational levels of the parents of the
groups (p=0.426 and p=0.440). In the control group, the
mothers were observed to work at a higher rate compared
to the patient group (p=0.023). There was no significant
difference in the working status of these two groups of
fathers (p=0.570). There was no significant difference
in economic status between the two groups (p=0.517).
Fisher’s exact test was performed for comparison of
both groups, and no significant difference was observed
between the groups in terms of family interest (p=0.383).
There was no significant difference in family structure
between the groups (p=0.477). Individuals with ADHD had
a higher likelihood of having ADHD in first-degree relatives
(p<0.001).

Findings related to the total scale score and subscale
scores of the patient and control groups on the ABC scale
were shown in table 2 and the total score of the ABC scale
in the ADHD group was higher than the control group
(p<0.001).

Table 2. Comparison of the Patient and Control Groups
in Terms of ABC Scale and Subscale Scores

Mean SD Median

p value

= Paent 5367 2021 5300 600  136.00
oo
S5 <0.001
w N
3 Contol 1167 1053 950 000  53.00
Patent 800 575 800 000  26.00

>

2 <0.001
&

Control  1.00 181 000 000 800

£ Patent 1475 956 1500 000  38.00
<2 <0.001
=
2 Control 374 430 300 000 2200
o
g Patent 1153 680 700 000  29.00
o
BE <0.001
>
g Control 198 305 000 000  13.00

£ patient 898 680  7.00 000  29.00

w

% <0.001
S

§ Conol 103 159 100 000  10.00

=

S paient 1041 476 1000 200  20.00

@

z <0.001
:

S Contol 391 325 300 000  13.00

o

w

ORIGINAL ARTICLE-ARASTIRMA

4. Discussion

In this study, autistic symptom severity in ADHD
subjects was compared with the control group. The age,
gender, educational level of the child and education level
of the parents were examined and it was seen that these
variables were similar for both groups. Therefore, it can
be said that the groups are comparable and therefore the
differences between the groups reflect the effects of the
disease.

The most important finding of this study was that the
total score and subscales of the ABC scale in our patient
group were significantly higher than the control group.
Similar results have been seen in the studies conducted
in the literature. Kotte and his colleagues (2013) used
the Child Behavior Checklist and developed autistic trait
identifiers by using the items of social problems, thought,
and inwardness. According to the authors, only 18.7% of
the children with ADHD and 0.87% of the children in the
control group met these determinants and the difference
was statistically significant (Kotte et al., 2013). In the study
of Guzelhan et al. (2001), Autistic Disorder Symptoms
Screening List (ADSSL) was used in the individuals with
ADHD and seen that destructive behaviour and lack of
attention were high, while there was no evidence of verbal
communication. In our study, verbal skills subscales
such as relationship building and language skill differed
in the comparison of experimental and control groups.
There was a significant difference between patient and
the control group in terms of language skills and building
relationship (Table 2). Glizelhan and his colleagues did
not use the subscale related to verbal skills but evaluated
it with one question and the sample size wes small. These
can be the reasons for not finding a difference (Glzelhan
et al., 2001). In a study conducted by Clark et al. (1999),
the Autistic Criteria Checklist was used and 49 people, 47
males and 2 girls, participated in the study. As a result,
85.7% of children with ADHD were not aware of others’
feelings, 81.6% had difficulty in establishing relationships
with children from the same age group, and most of them
showed social deficiencies such as those with ASD. In
our study, it was seen that ADHD patients showed social
insufficiency compared to controls. Parke et al. (2018)
Stated that impaired social cognition in children with
ADHD. Geurts and colleagues (2004) tested a total of
136 subjects, including 54 ADHD, 41 high-functioning
autism, and 41 healthy subjects in terms of five main
areas: blocking executive function, visual work memory,
planning, cognitive flexibility, and verbal fluency. In
children with ADHD, he found inadequacy in blocking
and verbal fluency. In patients with high functioning
autism, difficulties have been observed in other areas
besides entrepreneurship and working memory. We have
demonstrated an impairment in the subscale of body and
object use in our results. Goulardins et al., (2017) stated
that a separate body of literature attests to ways that
motor problems can severely impact children’s daily lives,
as motor problems may occur in 30-50% of children with
ADHD. As a result; nearly one of third of children with
ADHD were found to match the indications used in the
diagnosis of ASD.

The risk of having ADHD in first degree relatives of
individuals with ADHD in the study was found to be
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higher than in the control group. When we look at the
studies related to this, it is seen that the findings obtained
parallel to the findings of our study (Miller et al., 2018).
In the study of Biederman et al. (1990), they showed
that children with ADHD have 2- to 8-fold higher risk of
ADHD in their siblings using the Diagnostic Interview for
Children and Adolescents. Aydin et al. (2006) found that
the parents of ADHD children and adolescents had higher
ADHD symptoms than the control group. Guclu and
Erkiran (2004) found the prevalence of adult ADHD as
6.8% in the families of children with ADHD. Castellanos
and Tannock (2002) reported that in close relatives of
ADHD individuals, the risk of having ADHD varied between
10% and 35%, and the risk of being seen in siblings was
about three times higher than in the normal population.

Mothers of children with ADHD who were included in
the study were found to work less than control group
mothers. This finding may indicate a two-way relationship
between ADHD and the economic situation of the family.
Considering the genetic transition of ADHD, it can be
expected that the high incidence of ADHD is high in
mothers because of the high level of ADHD symptoms and
therefore difficulty in education and working life. On the
other hand, it can be argued that because the economic
situation of the family is relatively weak because the
mothers do not work, and because the children are
exposed to adverse environmental effects such as
malnutrition, attention deficit symptoms are high. The
economic situation perceived by their families was found
to be similar. However, this does not mean that there is
no real difference as it is subjective data. Because of the
cross-sectional nature of our work, it is not possible to
answer these questions about the relationship between
the economic situation and ADHD. Long-term follow-up
studies are needed to prove these hypotheses.

As a result; the most important finding of this study was
that in the patient group, the score of the ABC scale and
the score of each subscale were significantly higher than
the control group. This conclusion suggests that children
with ADHD may have symptoms that may disrupt social
functions such as communication problems. It also points
out that children with ADHD should be addressed in this
respect too.

5. Limitations

The major limitation of this study is its cross-sectional
design. A prospective design starting from early periods
of substance use with regular follow-up scale evaluations
would yield more convincing results about the nature
of addiction. People with both attention deficit and
hyperactivity were included in this study. Attention deficit
and hyperactivity can be handled separately and the same
study can be done. In the patient group, possible ASD
diagnoses within the ADHD group were not investigated
and not excluded from the study. Due to the frequency
of ADHD-ASD association, ASD scores were high in some
of the ADHD patients included in the study group. We did
not investigate the diagnosis of ASD in these patients.
This is another limitation of our study. In future studies,
the diagnosis of ASD should be ruled out with a semi-
structured interview when the autistic symptoms are

screened in ADHD individuals. It is suggested that the
same study should be performed with a larger sample
group and with people with and without ADHD who live
in different regions. Another limitation of our study is
that the intelligence levels of the groups have not been
measured. The inequality between the number of female
and male subjects is another limitation of the study.
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THE EXPERIMENTAL EFFECTS OF ACUTE EXERCISE
INTENSITY ON EPISODIC MEMORY AND WORKING
MEMORY FUNCTION

AKUT EGZERSiZ YOGUNLUGUNUN EPiZODiK BELLEK VE GALISMA
BELLEGI iSLEViI UZERINDEKi DENEYSEL ETKILERI

Brianna Tillman', Paul D. Loprinzi™

Abstract

The purpose of this study was to evaluate the potential intensity-dependent effects of acute exercise on episodic memory and working
memory capacity. A counterbalanced, randomized controlled, within-subject design was employed (N=20; M, =20.8 yrs). The three
counterbalanced visits included a control visit, moderate-intensity exercise (40% of HRR) and high-intensity exercise (70% of
HRR). Episodic memory was assessed from a word-list task, including an immediate and delayed (20-min delay) assessment.
Working memory capacity was assessed from the Brown-Peterson task. Inmediate episodic memory recall was similar across
the three conditions (8.5-8.7 words). However, for the 20-min delay period, the high-intensity exercise condition had a higher
word recall score than the two other conditions (5.7 vs. 4.9). For the working memory task, there was a statistically significant
main effect for condition (F=4.3, P=0.02, n?=0.18), main effect for delay period (F=30.6, P<0.001, n?,=0.61), and condition x
delay period interaction effect (F=2.97, P=0.01, n?,=0.14); the high-intensity exercise condition was optimal in enhancing working
memory capacity. In conclusion, we provide evidence that acute high-intensity aerobic exercise is optimally associated with
working memory capacity, with suggestive evidence that it is also more optimally associated with episodic memory function.
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0z

Bu galismanin amaci akut egzersizin epizodik bellek ve igleyen bellek iizerindeki yogunluk bagimli etkisini incelemektir. Bu amagla
eslestirilmis, siras1 dengelenmig, rastgele kontrollii bir arastirma dizayni olugturulmugtur (N=20; M,,.=20.8 yil). Bu 3 adet sirasi
dengelenmis degerlendirmeler, kontrol ziyareti, orta yogunlukia egzersiz (40% of HRR) ve yiiksek yogunluklu egzersizdir (70% of
HRR). Epizodik bellek bir kelime listesi iizerinden anlik ve beklenmis degerlendirme ile test edilmistir. Isleyen bellek ise Brown-
Peterson testi ile degerlendirilmigtir. Sonuglarda anlik epizodik bellek geri ¢agirma siiregleri ii¢ durum arasinda henzerlik arz
etmektedir (8.5-8.7 kelime). Ancak, 20 dakika sonraki uzamig dénemde yiiksek yogunluklu egzersiz durumunun diger iki duruma
kiyasla daha yiiksek seviyede kelime geri ¢agirma ile sonlandigji tespit edilmistir (5.7 vs. 4.9 kelime). Isleyen bellek testi ise, ana
etki igin durumlar arasinda anlamli iligki bulunmus (F=4.3, P=0.02, n? =0.18), beklemenin ana etkisi anlamli (F=30.6, P<0.001,
nzp =0.61), ve durum X bekleme siireleri iligkisinin yine anlamli oldugu bulunmugtur (F=2.97, P=0.01, n?,=0.14); buna gare yiiksek
yogunluklu egzersiz isleyen bellek kapasitesini arttirmakia en uygun durum olarak saptanmigtir. Sonug olarak, bu ¢alisma akut

yiiksek yogunluklu egzersizin igleyen bellek ve epizodik bellek kapasitesini optimize etmekte basarili oldugu gdsterilmigtir.
Anahtar Kelimeler: a.- ve 3-adrenoreseptorieri; bilis; gecikme hiicreleri; bellek tipi; noronal atesleme

1. Introduction

There are many different types of memory, namely
categorized into short-term memory, long term memory
and sensory memory. Explicit (declarative) memory is
the knowledge of facts that can be recalled consciously,
while implicit (procedural) memory is knowledge of how
to act and complete routines, and prospective memory is
information to be recalled in the future. Episodic memory,
or the recall of past events in a spatio-temporal context,
involves three phases. Memory encoding is the initial
phase in the formation of a memory trace; consolidation,
which can occur at multiple levels (e.g., synaptic
consolidation and brain systems consolidation), involves
the post-encoding process of transforming material into
a long-term form of memory; and retrieval refers to
the stimulus-induced or spontaneous activation of the
memory.

The field of exercise neurophysiology is a growing field,
with emerging evidence suggesting that exercise may
enhance memory function (Chang, Labban, Gapin, & Etnier,
2012; Erickson et al., 2011; Heisz et al., 2017; Labban &
Etnier, 2011; Pontifex, Gwizdala, Parks, Pfeiffer, & Fenn,
2016; Pontifex, Hillman, Fernhall, Thompson, & Valentini,
2009; Roig, Nordbrandt, Geertsen, & Nielsen, 2013;
Roig et al., 2016; Suwabe et al., 2017). For example, we
have demonstrated that exercise may enhance multiple
memory types, including episodic memory (Delancey,
Frith, Sng, & Loprinzi, 2018; Haynes Iv, Frith, Sng, &
Loprinzi, 2018; Loprinzi, Edwards, & Frith, 2017; Loprinzi,
Frith, Edwards, Sng, & Ashpole, 2017), implicit memory
(Loprinzi & Edwards, 2017), emotional memory (Loprinzi,
Frith, & Edwards, 2018), and semantic memory (Loprinzi
& Edwards, 2018). Potential mechanisms through which
exercise may influence these memory types has been
discussed elsewhere (Frith & Loprinzi, 2018; Loprinzi,
2018a; Loprinzi, Edwards, & Frith, 2017; Loprinzi & Frith,
2018a).

Unlike the above memory types, working memory is
defined as maintenance of temporary information in the
prefrontal cortex to execute a task, dissipating once the
task is complete. While working memory is stored, it is
sustained by the continued firing of delay neurons in the

prefrontal cortex (Baeg et al., 2003; Khan & Muly, 2011).
Working memory is considered to have a limited capacity;
only retaining memory over the short term, ensuring this
information is available until it is needed.

Neurotransmitter (e.g., glutamate) release and neural
oscillations in the brain have been used to evaluate
working memory (Khan & Muly, 2011). The amplitude
of gamma and theta oscillations (Howard et al., 2003;
Mainy et al.,, 2007; Meltzer et al.,, 2008; van Vugt,
Schulze-Bonhage, Litt, Brandt, & Kahana, 2010) are
associated with working memory (Raghavachari et al.,
2001). Acute exercise is associated with an increase in
neurotransmitter release and neuronal firing (Khan &
Muly, 2011). High-intensity exercise increases post-
synaptic excitatory activity (Swiatkiewicz et al., 2017).
Catecholamines, such as dopamine and norepinephrine
play a critical role in working memory capacity (Khan
& Muly, 2011). For example, D1 receptor stimulation
enhances the excitability of prefrontal pyramidal cells
and potentiates glutamate gated currents (Khan &
Muly, 2011). Importantly, working memory is optimized
at intermediate levels of D1 receptor stimulation and
is degraded by either too little, or too much activation
of this dopamine receptor. Given the exercise-induced
effects on dopamine production (Lin & Kuo, 2013), as well
as norepinephrine production (McMorris, 2016; McMorris,
Turner, Hale, & Sproule, 2016), this provides some
plausibility for a potential differential effect of exercise
intensity on working memory capacity.

Further demonstration of a potential intensity-specific
effect comes from studies showing that both light and
moderate-intensity acute exercise, but not high-intensity
exercise, are associated with increased P3 amplitude in
tasks related to information processing and executive
function, whereas only moderate-intensity acute exercise
is associated with shortened P3 in tasks involving
executive function (Chang, 2016; Kamijo et al., 2004;
Kamijo, Nishihira, Higashiura, & Kuroiwa, 2007). High-
intensity exercise, on the other hand, may increase
levels of norepinephrine (NE) and dopamine (DA) in the
prefrontal cortex, activating B-adrenoceptors and D1-
receptors, respectively, ultimately activating cAMP, which

VOLUME-CILT 6 NUMBER-SAYI 1 / 2019 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES 13

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



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

ORIGINAL ARTICLE-ARASTIRMA

may dampen neuronal activity (via cAMP opening of
nearby K+ channels, which may weaken the effectiveness
of nearby synaptic inputs (Arnsten, Wang, & Paspalas,
2012)) in the prefrontal cortex, and potentially impair
prefrontal cortex function (Arnsten, 2011). Clearly, there
appears to be an inverted U-shaped relationship between
NE/DA and working memory function, particularly in
animal models.

In contrast to reduced working memory in the prefrontal
cortex, elevated levels of catecholamines can enhance
synaptic plasticity in the hippocampus (Gagnon & Wagner,
2016; Hansen, 2017; Loprinzi & Frith, 2018b), thus,
subserving episodic memory function. That is, increased
levels of NE can activate various intracellular signaling
pathways (e.g., PKA) to induce CREB transcription, and
in turn, improve long-term potentiation (Roozendaal
& McGaugh, 2011). Relatedly, experimental work in
animals demonstrates that increased running speed
is accompanied by increases in the frequency of CAl
network oscillations spanning the gamma frequency
range (Ahmed & Mehta, 2012).

In addition to the above-stated physiological parameters,
psychological models have been developed as a potential
mechanistic explanation for individual differences in
working memory capacity. Relatedly, cognitive attention
plays a critical role in working memory (Khan & Muly,
2011), and in theory, too high or low of an exercise
intensity may have a sub-optimal effect on attention-
influenced working memory.

Clearly, the above text demonstrates that exercise
intensity may, on physiological and psychological grounds,
have a differential effect on memory function. The
narrative that follows demonstrates that the emerging
research in this field demonstrates mixed findings, which
underscores the importance of additional investigations
evaluating potential intensity-specific effects of exercise
on memory capacity.

Tang et al. (2016) employed an older adult sample (50-
80 yrs) of stroke patients and did not observe beneficial
effects of chronic low or high-intensity exercise training
on working memory performance. Similarly, in a young
adult sample, chronic interval training was not effective
in enhancing working memory (Venckunas et al., 2016).
In line with these null findings, in a young adult sample,
Bantoft et al. (2016) did not find a differential effect of
sitting, standing or low-intensity walking on working
memory performance. Brush et al. (2016) used an acute
resistance training protocol among young adults and
demonstrated a time-course effect of exercise intensity
on working memory; at 15-minutes post-exercise, high-
intensity resistance exercise improved working memory
capacity, but low- and moderate-intensity exercise was
more effective in enhancing working memory capacity
3-hours post-exercise. In young adults, Hwang et al.
(2016) demonstrated that acute high-intensity treadmill
exercise was effective in enhancing post-exercise working
memory. Related to this, Lo Bue-Estes et al. (2008)
demonstrated that high-intensity acute exercise among
young females was effective in enhancing post-exercise
working memory performance, but was detrimental in
working memory performance when assessed during

exercise. Using a cycling protocol in young adults, Weng
et al. (2015) demonstrated that acute moderate-intensity
exercise was effective in enhancing working memory
capacity. Similarly, in a young and older adult sample,
Hogan et al. (2013) demonstrated that acute moderate-
intensity cycling exercise was effective in enhancing
working memory for both age populations. In a young adult
sample, recent work by Li et al. (2014) demonstrated that
acute cycle exercise was associated with improvements
in working-memory at the macro-neural level (increased
brain activity), but not on the working memory behavioral
level. In contrast to this, in an older adult sample, Tsujii
et al. (2013) demonstrated that acute moderate-intensity
cycle exercise was effective in enhancing both prefrontal
cortex activity and working memory performance.

These discrepant findings of exercise intensity on
working memory capacity warrants further investigation.
Limited work on this topic has employed a within-subject
design to assess multiple exercise intensities on working
memory capacity. Thus, to improve clarity on this topic,
here we employ a within-subject, counterbalanced
randomized controlled trial to investigate if exercise
intensity has a differential effect on memory capacity
among a young adult sample. The primary outcome of
interest was working memory, with a secondary outcome
of interest being episodic memory. This was specifically
evaluated, as previous theoretical discussions (McMorris,
2016; McMorris, Sproule, Turner, & Hale, 2011; McMorris,
Turner, Hale, & Sproule, 2016) suggest that exercise
intensity may have a differential effect on memory
type, with high-intensity exercise possibly enhancing
episodic memory (via activation of B-adrenoceptors
in the hippocampus), whereas it may impair working
memory (via dampened neuronal activity from excessive
stimulation of D1-receptors and B-adrenoceptors). This
aligns with our recent review of the literature on this
topic (Loprinzi, 2018b). In alignment with previous
discussions (Loprinzi, 2018b; McMorris, 2016; McMorris,
Sproule, Turner, & Hale, 2011; McMorris, Turner, Hale,
& Sproule, 2016), we hypothesize that there will be an
inverted U-shaped relationship between exercise intensity
and working memory capacity, with a linear association
between exercise intensity and episodic memory function.

2. Methods
2.1. Study Design

This study was approved by the authors’ institutional
review board. Participants provided written consent prior
to participating in this study. A total of 20 participants
completed three visits (around the same time of day),
with these visits occurring at least 48 hours apart. This is
based from a power analysis indicating a sample size of
20 would be needed for sufficient power (n%=0.23-0.29)
(Etnier et al., 2016; Labban & Etnier, 2011). Further, our
employed sample size is similar to other related research
that has observed statistically significant effects of acute
exercise on memory (Frith, Sng, & Loprinzi, 2017; Sng,
Frith, & Loprinzi, 2018).

A counterbalanced, randomized controlled, within-
subject design, was employed. The three counterbalanced
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visits included a control visit, moderate-intensity exercise
(40% of HRR; heart rate reserve) and high-intensity
exercise (70% of HRR) (Fahey, Insel, & Roth, 2015;
Garber et al., 2011).

2.2. Participants

Participants included male and females from the ages
of 18 to 35 yrs. Additionally, and similar to other studies
(Haynes IV & Loprinzi, 2018; Yanes & Loprinzi, 2018),
participants were excluded (to minimize confounding) if
they:

e Self-reported as a daily smoker (Jubelt et al., 2008;
Klaming, Annese, Veltman, & Comijs, 2016)

e Self-reported being pregnant (Henry & Rendell, 2007)

e Exercised within 5 hours of testing (Labban & Etnier,
2011)

e Consumed caffeine within 3 hours of testing (Sherman,
Buckley, Baena, & Ryan, 2016)

e Took medications known to influence cognition (e.g.,
antiepileptic meds, Adderall, herbal remedies) (Ilieva,
Hook, & Farah, 2015)

e Took medications used to regulate emotion (e.g.,
SSRI’s) (Bauer, 2015)

e Had a concussion or head trauma within the past 30
days (Wammes, Good, & Fernandes, 2017)

e Had a diagnoses of ADHD (Hsu, Eastwood, & Toplak,
2017)

e Took marijuana or other illegal drugs within the past
30 days (Hindocha, Freeman, Xia, Shaban, & Curran,
2017)

e Were considered a daily alcohol user (>30 drinks/
month for women; >60 drinks/month for men) (Le
Berre, Fama, & Sullivan, 2017)

2.3. Recruitment

Participants were recruited by the student researcher
using a non-probability convenience sampling approach
at the authors’ university (i.e., student researchers
proposed the study to students enrolled in university
courses and sampled via word-of-mouth).

2.4. Experimental Conditions

The control condition involved playing a medium-
level, on-line administered, Sudoku puzzle. Participants
completed this time-matched puzzle for 20-minutes prior
to completing the memory tasks (described below). The
website for this puzzle is located here: https://www.
websudoku.com/

The two exercise conditions (moderate-intensity and
vigorous-intensity) engaged in a 15-min bout of treadmill
exercise, followed by a 5-min recovery period. The HRR
equation used to evaluate exercise intensity was:

HRR = [(HRmax - HRrest) * % intensity] + HRrest

To calculate HR.s, at the beginning of the visit,
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participants sat quietly for 5 minutes, and HR was recorded
from a Polar HR monitor. To estimate HRmax, We calculated
the participants estimated HRm.x from the formula 220-
age. For the moderate-intensity and vigorous-intensity
exercise, respectively, 40% and 70% were entered into
the above formula (Fahey, Insel, & Roth, 2015; Garber et
al., 2011; Mayo-Clinic, 2018).

2.5. Memory Assessments

Two memory assessments were employed, including
an episodic memory assessment followed by a working
memory task. Difficulty level of these tasks were similar

across all three experimental conditions (control,
moderate-intensity exercise, and vigorous-intensity
exercise).

2.5.1. Episodic Memory.

For the episodic memory assessment, participants
listened to 15 words (from the Toronto Word Pool;
combination of low and high imagery words), followed
by a 10-sec delay, and then re-listened to these words.
Immediately after listening to the list the second time,
participants recalled as many words as possible. Following
this, participants then engaged in the working memory
task (described below). After the working memory task,
for the 20-min delayed episodic memory assessment,
participants then recalled as many words as possible
from the word list. For each condition (control, moderate-
intensity, and high-intensity), a different 15-item word
list was employed.

2.5.2. Working Memory

The Brown-Peterson task was employed to assess
working memory capacity. In the Brown-Peterson Task,
the participant is presented with three letters at a rate of
one letter per second. Following this is a series of delays
where the participant is immediately given a two or three-
digit random number from which the subject is asked to
count backwards from, out-loud, by three’s. After this,
they then recall the letters that were presented prior to
this arithmetic task.

For example, the subject would be presented with the
letters "X C P” followed by the number “75”. The subject
would have 18 seconds to countdown by threes from 75.
Once the 18 seconds has passed, the subject would be
asked to recall the letters that had been presented prior
to the countdown.

Five trials are given for each delay period, with the delay
periods including 0, 9, 18 and 36 seconds. All five trials
with 0 seconds of delay are presented first, followed by
a random order for each of the five trials for the 9, 18,
and 36 second delay. The dependent measure is the total
number of letters that was correctly recalled at each of
the delay intervals. The maximum score for each interval
delay is 15.

This test has demonstrated adequate test-retest
reliability by Struss et al. (Stuss, Stethem, & Poirier,
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1987; Stuss, Stethem, Hugenholtz, & Richard, 1989) in
both healthy subjects and individuals who had suffered a
head injury. Providing evidence of sensitivity to change of
the Brown-Peterson task, Coles and Tomporowski (2008)
demonstrated that there was a significant main effect for
time following pre- versus post-exercise (F;, 1= 11.36;
p<0.01; n2=0.40). The Brown-Peterson task has been
shown to be valid in a study by Anil et al. (2003) in normal
individuals where the task was positively correlated with
Digit Span Backward scores at each of the delay intervals
(r=0.54 to 0.57).

2.6. Additional Assessments

Various behavioral and psychological assessments were
completed (at the beginning of the visit) to ensure that
conditions were similar on these parameters (to minimize
potential confounding). To assess mood status, which may
influence working memory capacity (Storbeck & Maswood,
2016), participants completed the Positive and Negative
Affect Schedule (PANAS) (Watson, Clark, & Tellegen,
1988), For this mood survey, participants rated 20 items
(e.g., excited, upset, irritable, attentive) on a Likert scale
(1, very slightly or not at all; to 5, extremely), with half
of the items constituting a “positive” mood state, with the
other half being a “"negative” mood state. As a measure of
habitual physical activity behavior, and reported as time
spent per week in moderate-to-vigorous physical activity
(MVPA), participants also completed a survey (Physical
Activity Vital Signs Questionnaire) (Ball, Joy, Gren, &
Shaw, 2016). To provide anthropometric characteristics
of the sample, body mass index was calculated from
measured height and weight. Lastly, before, during and
after the exercise and control conditions, heart rate
(chest-strapped Polar monitor, F1 model) and rating of
perceived exertion (RPE, range 6-20) were assessed.

2.7. Statistical Analysis

Analysis were computed using SPSS (v. 24). To examine
the effect of exercise intensity on working memory, a 3
(conditions) x 4 (delay period of 0, 9, 18, 36 seconds)
repeated measures ANOVA was computed. For the episodic
memory task, a 3 (condition) x 2 (time; immediate vs.
delay) factor repeated measures ANOVA was employed.
Statistical significance was established as a nominal alpha
of 0.05. Partial eta-squared (r]zp) effect size estimates
were calculated.

3. Results

Table 1 displays the demographic characteristics of the
participants. Participants, on average, were 20.8 years,
predominately female (65%), and were of varied race-
ethnicity backgrounds (55% white, 25% black, and 20%
other).

Table 2 displays the physiological and psychological
parameters across the three experimental conditions.
Psychological-related affective state (positive/negative
affect) was similar at the beginning of each of the three

Tablo 1. Characteristics of the study variables (N = 20).

Variable Point Estimate SD
Age, mean years 20.8 1.8
% Female 65.0
Race-Ethnicity, %

White 55.0

Black 25.0

Other 20.0
BMI, mean kg/m2 276 6.5
% Right-handed 80.0
MVPA, mean min/week 200.2 124.9

BMI, Body mass index
MVPA, Moderate to vigorous physical activity

Table 2. Physiological and psychological parameters
across the three experimental conditions

Control 40% HRR 70% HRR

Baseline Affect, mean

Positive 265 (10.2) 28.0 (10.4) 26.3 (11.0)
Negative 115 (3.6) 11.1(1.4) 121 (3.4)
Heart Rate, mean
Baseline 80.7 (9.4) 78.3(12.3) 77.98.5)
Mid-Exercise 815 (8.2) 126.0 (13.6) 159.7 (7.8)
End-Exercise 80.3 (8.1) 129.0 (11.4) 167.4 (11.3)
5-Min Post Exercise 79.6 (8.3) 85.7 (13.2) 98.1 (10.8)
RPE, mean
Baseline 6.0 (0.0 6.1(0.3) 6.0 (0.0
Mid-Exercise 6.0 (0.0 10.1(1.8) 117 (2.0)
End-Exercise 6.0 (0.0 109 (1.6) 13.2(1.6)
5-Min Post Exercise 6.0 (0.0 6.0(0.0 6.4 (0.8)

RPE, Rating of Perceived Exertion
Variance estimates are standard deviations

experimental conditions. Resting heart rates (around 80
bpm) and resting RPE (6.0) was similar across all three
experimental conditions. As expected, both exercise heart
rate and exercise RPE were substantively different across
the conditions. For the 40% condition, heart rate and RPE,
respectively, increased to 129 bpm and 10.9. For the 70%
condition, heart rate and RPE, respectively, increased to
167.4 bpm and 13.2.

Table 3 displays the results for the episodic memory
and working memory assessments across the three
experimental conditions. Immediate memory recall was
similar across the three conditions (8.5-8.7 words).
However, for the 20-min delay period, the 70% condition
had a higher word recall score than the two other
conditions (5.7 vs. 4.9). Statistically, the main effect for
condition (exercise intensity) was not significant (F=0.74,
P=0.48, and n2p=0.04), but the main effect for time was
statistically significant (F=101.2, P<0.001, n’=0.84).
The condition x time interaction effect was not statistically
significant (F=1.01, P=0.37, n2p=0.05). A visual schematic
of the episodic memory performance across the three
experimental conditions is displayed in Figure 1.

Table 3 also displays the results for the working memory
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Table 3. Episodic memory and working memory scores
across the three experimental conditions.

Control 40% HRR 70% HRR

Episodic Memory, mean words recalled

Immediate Recall 8.5(1.7) 8.7(1.4)

20-Min Delay 49(2.5) 4.9(2.3) 5.7 (2.1)
Working Memory, mean number correct

0-sec delay 15.0 (0.0) 15.0 (0.0) 15.0 (0.0)

9-sec delay 12.7 (2.5) 11.8 (2.6) 12.2 (2.6)

18-sec delay 11.1(2.6) 10.1 (3.1) 11.9(2.3)

36-sec delay 10.9 (2.8) 10.9 (3.6) 12.5(2.2)
Variance estimates are standard deviations

Condition

— Control
----40%
- =70%

&

Mean # of Words Recalled

Innnediatle Recall 20-Min Delal'y‘ed Recall

Time

Figure 1. Episodic memory performance across the
three experimental conditions.

Condition

Control
-—--40%
== 70%

Mean Correct Score

T T T
0-sec 9-sec 18-sec 36-sec

Delay Period
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performance scores across the different experimental
conditions. For the working memory task, there was a
statistically significant main effect for condition (F=4.3,
P=0.02, nzp =0.18), main effect for delay period (F=30.6,
P<0.001, n2p=0.61), and condition x delay period
interaction effect (F=2.97, P=0.01, nzp =0.14). A visual
schematic of the working memory performance scores
across the three experimental conditions is displayed in
Figure 2.

4. Discussion

The primary purpose of this study was to examine the
experimental effects of exercise intensity on memory
function. As noted in the introduction section, this is
a growing area of research interest in the exercise
neurobiology community. There is mechanistic support,
from both a biological and psychological perspective,
for optimal memory capacity occurring from different
exercise intensity levels, and such intensity effects to
possibly differentially influence memory type. There are
also discrepant results in both animal and human studies
regarding the optimal intensity level to enhance memory
capacity (as noted in the Introduction). Further, the
majority of work on this topic has employed between-
subject designs. Couched within all of these factors, the
purpose of our study was to employ a within-subject
design to shed light on whether there is an optimal exercise
intensity to enhance memory capacity, and whether this
varies based on memory type. Our main finding was that
high-intensity exercise was more effective in enhancing
working memory function, particularly for the longest
duration working memory trial (36-sec delay). Although
not statistically significant, we also observed some
evidence of a better episodic memory performance for
the high-intensity exercise condition. Thus, our findings
do not align with our initial a-priori hypotheses of, in
particular, an inverted U-shaped relationship between
exercise intensity and working memory function.

As stated recently, "few studies examining the effects
of heavy exercise on working memory have been
undertaken (p. 89),”(McMorris, Turner, Hale, & Sproule,
2016) and similarly, “...studies comparing performance
during heavy exercise with that during moderate intensity
exercise are limited in number (p.89)” (McMorris, Turner,
Hale, & Sproule, 2016). This underscores the novelty
of our study. As discussed elsewhere (McMorris, 2016),
high-intensity exercise will increase norepinephrine
release, activating al- and B-adrenoreceptors, and in
turn, reduce neuronal firing in the prefrontal cortex,
thereby attenuating the signal-to-noise ratio. However,
as discussed previously (McMorris, 2016), not all studies
demonstrate impaired working memory from high-
intensity exercise. Other studies also provide suggestive
evidence that acute high-intensity exercise may enhance
working memory (Hwang, Castelli, & Gonzalez-Lima,
2016; Lo Bue-Estes et al., 2008), which aligns with the
findings of the present experiment. Also aligning with
our episodic memory findings, recent work suggests that
high-intensity exercise is also facilitative in subserving

Figure 2. Working memory performance scores across €Pisodic memory function (Frith, Sng, & Loprinzi, 2017).

the three experimental conditions.

Of notable interest, for our working memory results, the
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high-intensity bout of exercise, compared to moderate-
intensity or the control condition, had an enhanced effect
for the longer delay periods (18-sec and 36-sec). This
suggests that, although speculative, higher-intensity
exercise may have a more enhanced effect on working
memory for a more challenging executive function
component. Future work is needed to confirm our
findings, as well as this speculated possibility. It is also
possible that, perhaps, our enhanced working memory
results from the high-intensity exercise may be attributed
to the current sample. Our sample was fairly active (200
min/week of MVPA; SD, 125). Thus, it seems reasonable
that a high-intensity acute bout of exercise may have
a more enhanced effect among those who habitually
engage in high-intensity exercise. Notably, howeuver,
we computed additional analyses to see if habitual
exercise engagement played a moderating role in our
observations. No significant interactions effects, however,
were observed. Future work should consider observing
whether cardiorespiratory fithness moderates the effects
of exercise intensity on memory function. Although not
specifically evaluating this, recent meta-analytic work
(Roig, Nordbrandt, Geertsen, & Nielsen, 2013) suggests
that fitness level does not influence the effects of acute
exercise on short-term memory, with some suggestive
evidence that average fitness levels show the largest
effects on long-term memory. Additional work is needed
to evaluate whether fitness moderates the effect of acute
exercise intensity on memory type.

In conclusion, we provide evidence that acute high-
intensity aerobic exercise is optimally associated with
working memory, with suggestive evidence that it is also
more optimally associated with episodic memory function.
Future confirmatory work is needed to evaluate whether
an intensity-specific effect occurs for different memory
types and whether various factors (e.g., fitness level)
moderate this effect.
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Abstract

The number of studies evaluating caregivers in the elderly psychiatric population is insufficient. This study aims to determine the
caregiver burden and related factors in elderly psychiatric patients’ caregivers. This is a descriptive cross-sectional study. The
study was carried out on caregivers who applied to Private Adana Hospital psychiatry clinic. The study included 230 caregivers of
psychiatric elderly patients (>60 years). Demographics questionnaire form (for the elderly and caregivers) and the Zarit Burden
Interview were used to collect data. Independent t-test, analysis of variance (ANOVA) and Scheffe post-hoc test were used for
statistical analysis. Caregivers’ burden had a meaningful association with type of psychiatric disorder in elder patients (p=0.005).
Post-hoc test showed caregivers’ burden was higher in caring for schizophrenic patients and then obsessive-compulsive, bipolar
disorder, depression, and anxiety disorders, respectively. The results denoted that care giving hours per week (p=0.003) and
additional psychiatric patients number in the family (p=0.004) had an association with care giving burden. Results showed that
greater care giving hours/week was associated with higher care giving burden. It is seen that caregiving hours, type of the patient’s
mental illness and presence of an additional psychiatric patient in a family increases the burden of the caregiver. Caregivers’ high
care burden can overshadow the quality of care the psychiatric elderly patients and expose the caregivers’ psychological health to
danger.
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0z

Yasli psikiyatrik popiilasyondaki bakicilari degerlendiren ¢alismalarin sayisi yetersizdir. Bu ¢alisma yagli psikiyatri hastalarinin
bakim verenlerinde bakici yiikiinii ve iliskili faktdrleri belirlemeyi amaglamaktadir. Tanimlayici kesitsel bir galismadir. Galigma,
0zel Adana Hastanesi psikiyatri polklinigine ayaktan basvuran psikiyatrik yagl hastalara (=60yas) bakim veren 230 kisi iizerinde
yapildi. Demografik anket formu (yaglilar ve bakim verenler igin) ve Zarit Bakim Yiikii D'Igeﬁi verileri toplamak igin kullanildi.
Istatistiksel analiz igin bagimsiz t-testi, varyans Analizi (ANOVA) ve Scheffe post-hoc testleri kullanildi. Bakim verenlerin yiikii,
yasli hastalarda psikiyatrik bozukluk tipi ile anlamli bir iliski gdstermigtir (p=0.005). Post-hoc testi bakicilarin yiikiiniin sizofreni
hastalarina bakim yapmada sirasiyla obsesif-kompulsif, bipolar bozukluk, depresyon ve anksiyete bozukluklarindan daha yiiksek
oldugunu gdstermistir. Sonuglar, saatte/haftada saat verilen bakimin (p=0.003) ve ailedeki ek psikiyatrik hasta sayisinin (p=0.004)
bakim yiikii ile iligkili oldugunu gdstermistir. Bakim saatlerinin, hastanin ruhsal hastalik tiirii ve ailede ek bir psikiyatri hastasinin
varliginin bakicimin yiikiinii arttirdigi gériilmektedir. Bakim verenlerin yiiksek bakim yiikii, psikiyatrik yasl hastalarin bakim kalitesini
diigiirebilir ve bakicilarin psikolojik sagligini tehlikeye maruz birakabilir. Bu nedenle, yiikii azaltmak ve hastalarin aileleri gibi gayri
resmi bakicilar tarafindan uzun vadeli bakim kalitesini artirmak igin toplum odakli miidahalelerin gerekli oldugu gériilmektedir.

Anahtar Kelimeler: yiik; bakim veren, yasli; psikiyatrik bozukluk

1. Introduction

One of the greatest perspectives on the health of older
people is their mental health, which deserves more
attention (Mirzaee & Shams 2010). The outbreaks of
psychiatric disorders with increasing age are cognitive (i.e.
dementia) and mental disorders such as schizophrenia,
mood disorders (bipolar and major depressive disorders)
(Buldukoglu et al., 2011).

Elderly people with psychiatric disorders often require
daily activities supported by caregivers (Tel et al.,
2013). Family caregivers are taken into account as a
part of the informal support system principally in charge
of the patient without receiving any financial provision
(Carra et al, 2012). Approximately 10% of individuals
with chronic mental illness need long-term care and live
mostly with their families or other related caregivers.
The patient’s relatives have become primary caregivers
and have adopted the approach of treating the patient
in the community and within their own environment and
increased the responsibilities of caregivers (Tel et al.,
2010). This situation has brought a number of problems.
Chronic mental disorders in the elderly lead to disturbances
in individuals’ feelings, thoughts and cognitive abilities,
changes in their personality and individual habits, and
social and economic losses (O'Hara et al, 2010; Vina et
al, 2007).

Family caregivers are vulnerable and require special
attention like the elderly (Cetinkaya Duman & Bademli,
2013; Settineri et al, 2014). Besides physiological and
biological damage, stress and long-term caring effect on
the caregivers causes at least fatigue (Schulz & Beach,
1999), and presumably decreased social and job activities
and disconnected relationships with the environment
including family and friends (Kuipers, 1993). A study
found that an old person’s physical disease leads to
increased stress, anxiety, and financial burden in the
caregivers’ personal lives (Garlo et al, 2010). Another
study showed that caring of psychiatric elderly patients
leads to problems, such as personal life stress, additional
financial burden and feeling guilty for the caregivers,
losing one’s job resulting in the caregiving burden
(Limpawattana et al, 2013; Schulze & Rd&ssler, 2005)
Caregiving burden is masked in nature which means
that the patient and the caregivers are both in suffering

and pain and strongly need to be socially supported and
understood (Milbury et al, 2013). The type, duration, and
severity of the mental disorder, the caregiving period, the
incidence of problematic behaviors on the patient’s side,
reduced social protection, and negative feelings can lower
quality of life and bring about further burden (Saunders,
2003; Zendjidjian et al, 2012). Under the best conditions
and circumstances, caregivers are affected by the burden
(Grover & Dutt, 2011; Magliano et al, 2006; Tel et al.,
2010).

Studies on the care burden of psychiatric disorders
in the literature mostly focuses on caregivers of
schizophrenia patients. However, the number of studies
evaluating caregivers in the elderly psychiatric population
is insufficient. This study aims to determine the caregiver
burden and related factors in elderly psychiatric patients’
caregivers.

2. Materials and Methods

The study was a descriptive cross-sectional study. The
participants were composed of caregivers (n=230) of the
elderly patients (=60 years) who applied consecutively
to the outpatient clinic and agreed to participate in the
study. The study was carried out between 1 June 2018
to 1 January 2019 at Private Adana Hospital outpatient
psychiatry unit. Study was approved by the Ethics
Committee of Cukurova University and this study complies
with the Declaration of Helsinki Research Ethics.

The study included the caregivers of elderly patients
(=260 years) that applied consecutively who gave informed
written consent and accepted to participate in the study
and filled out the forms.

Caregivers with active bipolar disease, active psychosis,
dementia, mental retardation, Parkinson’s disease,
degenerative diseases, neurological diseases such as
multiple sclerosis, SLE, chronic renal failure and those
with systemic chronic disease were excluded from the
evaluation. The exclusion criteria were defined as having
any neurological or physical disease and cognitive deficits
which may cause problems in understanding the research
guidelines and filling in the forms.

The persons who had not accepted to participate in the
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study (n=13) and had cognitive disorders (n=6), history
of brain injury (n=4), neurologic disorders (n=9) were
excluded from the study (total excluded n=32) . The
reasons for the absence of caregivers who did not agree
to participate in the study were determined by the time,
the concern about the passing of their names in the study
and the response from the family.

2.1. Tools

All caregivers were diagnosed using the Structured
Clinical Interview for DSM-IV Disorders (SCID-I) (First et
al, 2002).

The demographics form of the elderly included gender,
marital status, education, the psychiatric disorder type,
the disorder duration, job status and insurance, and that
of the caregivers covered age, gender, marital status,
relation, education, economic status, employment status,
the number of psychiatric patient members in the family,
and care giving hours per week. The economic level was
determined by the amount of yearly household income
(> 20,000 = poor, 20,000-40,000 = average, 240,000 =
good) (1$=5,30 at 14.02.2019).

Zarit Burden Interview: This is the most established tool
that evaluates the perceived burden of family caregivers
and questionnaires is filled out by the caregiver (Zarrit
et al, 1980). This inventory discovers negative mental,
physical, social, and economic impacts of care giving
on the life of the caregiver. The inventory comprises 22
questions in a 5-point Likert scale and each question
has 5 choices given scores as “never (0), almost (1),
sometimes (2), often (3), and always (4)”. Total scores
represents the care giving burden. Scores of less than 30
were defined as mild burden, 31 to 60 as average burden,
and 61 to 88 as severe burden. The scale was translated
into Turkish (OzlG et al., 2003).

2.2. Procedure

After exclusion of the caregivers which are not appropriate
or unwilling for aforementioned reasons (n=32), informed
written consent was taken from the rest of the caregivers
of the elderly (n=230) that accepted to participate in the
study. Sociodemographic form was filled out by the staff,
and ZBI was filled out by the caregivers. Data obtained
from the results are analyzed by the eligible statistical
tests.

2.3. Anaylysis

The SPSS 22 software was used to analyze the date with
descriptive and inferential statistics such as analysis of
variance (ANOVA), independent t-test, and Scheffe Post
hoc test.

3. Results

Caregivers aged between 22 and 70 vyears
(MeanxSD=50.78%+12.76). Forty percent of the caregivers
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were male, 91.0% (n=209) married, and 52.2% (n=120)
of them were in the age group of 40 to 59 years old.
The majority of the caregivers were the children of the
patients (n=105, 45.7%) followed by spouses (n=67,
29.1%). Education of caregivers was similar in illiteracy
(25.2%), primary 29.6%), secondary (25.6%) and high
school (19.6) levels. More than half (66.5%) of them had
an average economic status. Around 86.4% of them only
had cared for one psychiatric elderly and 13.6% took
care of another psychiatric patient at home in addition
to the psychiatric elderly. The highest care-giving hours
per week was 35 to 44 hours (Mean£SD=34.32+23.98,
Min=14, Max=56) (Table 1).

Table 1. Demographic Characteristics of Caregivers of
Psychiatric Elderly Patients

Demographic Data N (%)
Male 92 (40.0)
Gender
Female 138 (60.0)
>40 38 (16.5)
Age (vears) 40-59 120 (52.2)
60-70 72 (31.3)
llliterate 58 (25.2)
Primary 68 (29.6)
Education
Secondary 59 (25.6)
High 45 (19.6)
Single 21(0.9)
Marital Status .
Married 209 (91.0)
Poor 9(3.9)
Economic Status Average 153 (66.5)
Good 68 (29.6)
Housewife 45 (19.6)
Farmer 41(17.8)
Employment status  Self-employed 38 (16.5)
Job holder 69 (30.0)
Retired 37 (16.1)
No
Another psychiatric 184 (80.0)
disorder in family Yes 46 (20.0)
<24 38 (16.5)
Weekly Patient Care 24-34 76(33.0)
(hours) 35-44 86 (37.4)
>44 30 (13.1)
Spouse 67 (29.1)
Child 105 (45.7)
Relation to patient
Child in law 29 (12.6)
Other Relatives 29 (12.6)
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In addition, the results showed the mean age of
patients was 71.79+2.31 years, ranging from 60 to 92
years; 48.7% were male, 53.5% married, and 44.8%
of them were jobless with no income; about 40.9% had
a psychiatric disorder for 10 to 19 years. In patients,
psychiatric disorders were found as anxiety in 7.8%,
bipolar disorder in 21.3%, schizophrenia in 27.8%, and
depression in 31.3% (Table 2).

Table 2. Demographic Characteristics of The Psychiatric
Elderly Patients

Demographics N (%)
Male 112 (48.7)
Gender
Female 118 (51.3)
60-69 102 (44.3)
Age (years) 70-79 95 (41.3)
>80 33 (14.4)
llliterate 77 (33.5)
Primary 67 (29.1)
Education level
Secondary 49 (21.3)
High 37(16.1)
Single 14.(6.0)
Marital Status Married 123 (53.5)
Widow 93 (40.5)
Jobless 103 (44.8)
Farmer 55 (23.9)
Emplaoment status
Self-employed 8(3.5)
Retired 64 (27.8)
<10 40 (17.4)
10-19 94 (40.9)
Duration of disase(years)
20-29 62 (26.9)
>30 34 (14.8)
Schizophrenia 64 (27.8)
Anxiety disorders 18 (7.8)
Psychiatric disorder type Bipolar disorder 49 (21.3)
Derpression 72 (31.3)
More than one 27 (11.8)

It was found that 33%, 55%, and 14% of caregivers
had mild, average, and severe burden, respectively.
The mean scores of personal, emotional, social,
and economic caregivers’ burden were 15.61+5.62,
13,61+1.03, 4.81£33.29, and 4.79+1.52, respectively.
The results showed that caregivers’ burden had a
meaningful association with type of psychiatric disorder
in elder patients (F=4.330, df=4.174, and p=0.005).
Post Hoc test showed caregivers’ burden was higher in
caring for schizophrenic patients and then obsessive-
compulsive disorder, bipolar disorder, depression, and
anxiety disorders, respectively. Psychiatric distribution
of caregivers was found as follows: 7.8% schizophrenia
(n=18), 8.3% bipolar disorder (n=19), 38.3% anxiety
(any) (n=88), 33.0% depression (n=76) and 12.6%
obsessive compulsive disorder (n=29). Theresults denoted

that caregiving hours per week (t=2.89, df=31.49, and
p=0.003) and additional psychiatric patients number
in the family (t=2.89, df=31.49, and p=0.004) had an
association with care giving burden. Post-hoc test showed
that greater caregiving hours/week was associated with
higher care giving burden (Table 3).

Table 3. Caregivers’ Burden Numerical Indicators in
Terms of Demographic Data

Demographics Test Results

Male

Gender t=1.34, df=198, p=0.181

Female
<30
30-39
40-49
50-59
60-69
70-79

F=0.788, df=1.221,

Age (years) p=0.456

Elementary
Secondary
High

Education F=1.63, df=2.145, p=0.184

University

Single

Marital Status t=-0.713, df=17, p=0.477

Married
Low
F=2.854, df=2.301,

Economic Status p=0.061

Average
High
Housewife

Farmer
F=0.202, df=1.273,

Employment status p=0.937

Self-employed
Jobholder

Retired

. . NO
Another psychiatric person 1=-2.89,f=31.49, p=0.004

in the family Yes
<24
24-34
Weekly patient Care (hours) t=-2.89, df=31.49, p=0.003
35-44
>44
Spouse
Caregiver’s relation to the ~ Child F=1.363,df=1.432,
patient Child in law p=0.255

Other relatives

Schizophrenia
Anxiety (any)
Psychiatric disorder type in  Bipolar disorder F=4.330, df=4.174,
the caregiver . p=0.005
Depression

Obsessive-Compulsive
Disorder

4. Discussion

The study findings show a high burden for caregivers.
The study was conducted on 230 caregivers; 60% of
them were female and 90.9% were married. Half of the
caregivers were in 40-59 age range. The educational level
distribution of caregivers was found similar (illiterate to
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high school). The economic status of two thirds of the
caregivers was average (66.5%). Twenty percent (n=46)
of the caregivers had another psychiatric patient in their
family. With regard to the degree of closeness to patients,
the majority of caregivers were children of the patients
(45.6%, n=105).

There are limited studies carried out on elderly mental
health patients in Turkey. In a study conducted by
Kizihrmak & Kiglk (2016) using Burden Assessment
Scale, they showed that caregivers of patients with
mental disorders of any age (n=243, age 35.48+17.00,
range min=17, max=90) have a high risk of developing
mental disorders including anxiety and depression. In a
study with patients diagnosed with Alzheimer’s dementia,
Akpinar et al. (2011) found that female caregivers
had higher burden than males on time dependence,
developmental, and social burdens, but no difference was
found with respect to emotional burden.

The achieved results in the present study indicated that
33% of the caregivers had mild burden and 69% had
average to severe burden. This outcome is compatible
with recent studies on caregivers of elderly (Abdulla-
pour et al, 2011; Caqueo-Urizar et al, 2011). Another
study was not consistent with our result (Limpawattana
et al, 2013). Based upon the findings, out of the care
giving burden dimensions, only two, including emotional
and personal aspects, were correlated with duration of
duration in the elderly psychiatric patients. A study on
caregiver’s quality of life and burden of elderly patients
with physical and mental illness also showed emotional,
economic, and personal burden correlated with duration of
disease in the caregivers (Settineri et al, 2014). Bergvall
et al. (2011) in the study of caregivers of Alzheimer’s
patients, found mild to moderate level of burden. Loi et
al. (2015) found that patients with mental illness had
moderate to severe, Luchsinger et al. (2015) found high
level of burden on caregivers. Our study revealed that the
main caregivers were children of the patients followed by
spouses. Although the caregiving burden of the children
was higher than that of other caregivers (spouse, son-
in-law, and daughter-in-law), this difference was not
considerable.

Our study showed that almost half of the caregivers
were male, the sex of caregivers did not show a significant
relationship with the care burden, and the male burden
scores were higher than females (as seen in Table 3).
Similar to this study, previous studies (Awad & Voruganti,
2008; Caqueo-Urizar et al, 2011; Haresabadi et al, 2012;
Shinde et al, 2012) revealed that the average burden
of care scores among males were higher than females.
However, the current difference may depend on the
cultural context of the working environment in Turkish
families, such as men’s bread winners and their financial
role as financial provider and men’s ability to physically
address patients.

The vast majority of the participating caregivers in
the present study was married, which may represent
economic security and a sense of responsibility compared
to single individuals; marital status did not reveal any
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considerable relationship with the caregiving burden.
Married caregivers had a higher mean load score than
single caregivers. Average levels of burden was found
in very high, particularly for mothers, In addition, the
average burden scores of caregivers aged between 45
and 65 were reported more than in other age categories.
However, this age difference was not considerable. It has
been reported that married people, regardless of disability
level, provide the most consistent and most reliable
care for elderly patients. In addition, the placement of
unmarried patients in nursing homes is shorter (Cantor
& Little, 1985). Horowitz & Dobrof (1982) documented
the primary role of spouses in providing the primary
responsibility for care work, household responsibilities,
and medical supervision of the elderly person. The
importance of the primary roles of spouses compared to
other family members was emphasized and it is referred
to the additional role of family members compared to the
primary role of spouses in caring in later life. In fact, it
has been reported that some elderly women have reduced
their health problems by their spouses in the caregiver
role in long-term marriages (Motenko, 1988).

Based on the post-hoc test, the average care burden
scores according to the perceived economic situation
showed that the care burden was higher in low-income
caregivers. The above findings are consistent with some
previous studies (Abdulla-pour et al, 2011; Limpawattana
et al, 2013; Settineri et al, 2014).

This finding showed that the economic situation plays
an important role in the care of patients. This study
also revealed that elderly caregivers have hour/weekly
and additional family psychiatric members and have a
significant relationship with the care burden of the type
of psychiatric disorders in the elderly. The present study
findings are consistent with the results of these studies
(Garces et al, 2009; Settineri et al, 2014).

In addition, the presence of another psychiatric patient
in the family together with the elderly psychiatric patient
has imposed a burden on caregivers. Other studies
(Andren & Elmstahl, 2007; Carretero et al, 2009)
have shown that long-term care of elderly Alzheimer’s
patients leads to a reduction in burden on caregivers.
The difference in these studies can be justified in some
way according to adaptability, individual characteristics,
cultural and traditional beliefs of caregivers; Apparently,
higher adaptation capabilities and responsible caregivers
of the current conditions experienced less burden, while
those with lower adaptations reported a higher burden
(Lautenschlager et al, 2013). Findings showed that the
caregiver burden had significant difference according to
the type of psychiatric disorder seen in elderly patients.

The caregivers of schizophrenia patients suffered a
higher burden. This result was consistent with other
studies (Hou et al, 2008; Kuipers, 1993). The results
showed that older male patients were more burdensome
to their caregivers than female patients. However, this
difference was not statistically considerable. The results
are similar to some other studies (Awad & Voruganti,
2008; Haresabadi et al, 2012; Roick et al, 2007). This
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may show a worse prognosis for psychiatric disorders in
males than females and a greater resistance to treatment
in male patients (van Wijngaarden et al, 2000).

4.1. Limitations and strengths

The study carried out by a self-reported interview can
prevent the results to come out objectively. Another
limitation is that caregivers have been evaluated once. The
treatment of caregivers was not evaluated in the study.
There is a relationship between the burden of caregivers
and the methods of coping with stress. The caregivers’
ways of coping with stress were not investigated.

As a consequence, the data obtained from the self-
report criteria and the analysis should be interpreted
carefully. However, the use of an instrument with validated
psychometric properties confirms that the variables are
measured correctly. Adequate sample size also supports
findings to establish a real relationship between burden
among patient and caregivers. This study directly focused
on the caregivers of the elderly mental health patients
with different psychiatric diagnoses (=60 years), which
is the first for our contry. In this study, results reflect the
burden of caregivers of elderly psychiatric patients of a
province located in the east of Turkey. It is clear that it
will not show or reflect results in general for other regions
and cultures in the country.

4.2. Conclusions and Recommendations for

Forthcoming Studies

In summary, the findings indicate that there is a high
burden on caregivers of elderly patients in a Turkish
sample, so families need to promote their knowledge
and awareness to reduce the burden of long-term
care. In addition, the evidence showed that the burden
of elderly psychiatric caregivers was related to care
factors. Counseling services, cooperation between
public and private institutions, training programs and
temporary care implementation by the national media
are recommended to alleviate the burden of caregivers
between the psychiatric elderly caregivers. Therefore,
family caregivers are taken into acccount to be the most
important preventive system, and it can be seen that
the perceived burden on caregivers can play a decisive
role in caregiving. The idea behind mental health is to
focus on directing activities in vulnerable populations, to
prevent mental illness. For this purpose, it is necessary to
evaluate the burden of care in family caregivers.

Based on the findings, forthcoming researches should
address these questions: i) what are the predecessors
or moderators of the burden of caregivers of the
elderly psychiatric patients? i) does psychoeducation
interventions ease the caregiver burden? iii) can
positive psychological characteristics in elderly patients or
caregivers alleviate caregiver burden? iv) what are the
specific factors related to the load by type of psychiatric
disorders? v) how does -cultural differences effect
caregiver burden?
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CAN COMORBID BIPOLAR DISORDER BE ASSOCIATED
WITH ATYPICAL DEPRESSION IN PATIENTS
WITH SOCIAL ANXIETY DISORDER?

SOSYAL ANKSIYETE BOZUKLUGU HASTALARINDA BiPOLAR BOZUKLUK
EKTANISI ATiPIK DEPRESYON iLE ILISKILi OLABILIR Mi?

Ava Sirin Tav', Tonguc Demir Berkol?, Yusuf Ezel Yildinm?*, Hanife Yilmaz Cengel?, Zengibar Ozarslan?, Habib Erensoy?

Abstract

Social anxiety disorder (SAD) is one of the most common psychiatric disorders and frequently co-exists with other psychiatric
conditions, primarily with mood disorders. MD is the most common psychiatric comorbidity in patients with SAD, and the
association of anxiety disorders and bipolar disorder with atypical depression, which is included in diagnostic guidelines for MD
as a subgroup, has been well established. The present study aims to determine if SAD patients with comorbid atypical depression
or bipolar disorder show differences in terms of symptomatology and disease course compared to SAD patients without bipolar
disorder. We hypothesize that social phobia patients may have subgroups within themselves and the processes of these subgroups
may be different from those of known SAD patients. In this study a retrospective chart review was performed for patients who had
applied to the Psychiatry Outpatient Unit, Kartal Research and Training Hospital, during a 7-month period in 2018. The study had
a retrospective design. A total of 82 patients diagnosed with Social Anxiety Disorder based on a SCID-I interview for DSM-IV were
included in the study. Of the 82 SAD patients, 16 patients (19.5%) had also co-existing BPD. All SAD patients with comorbid BPD
had at least one major depressive episode history, while 15 (93.7%) SAD patients with comorbid BPD exhibited atypical features in
at least one episode. Thus, we identified an association between SAD/BPD and atypical depression and discussed the importance
of this co-occurrence in terms of clinical evaluation.

Keywords: social anxiety disorder; atypical depression; comorbidity; bipolar disorder
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Sosyal Anksiyete Bozuklugu (SAB) en yaygin gdriilen psikiyatrik rahatsizliklardan biri olup basta duygudurum bozukluklari olmak
iizere diger psikiyatrik hastaliklarla ile siklikla birlikte gériilmektedir. SAB olan kigilerde Major Depresyon (MD) gdriilme sikliginin
yiiksek olmasi her iki hastaliga bagl antidepresan kullanimina yayginligina sebep olmaktadir. SAB’na en sik eslik eden psikiyatrik
rahatsizlik olan MD tani kilavuzlarinda bir alt grubu olarak belirlenen Atipik Depresyonun daha dnceki ¢alismalarda Anksiyete
Bozukluklari ve Bipolar Bozukluk (BPB) ile olan iligkisi ortaya konulmugtur. Atipik Depresyonun SAB ile de komorbid olarak daha
stk gdriildiigiinii belirten yayinlar olmakia birlikte bu birlikteligin Atipik Depresyonun tani kriterlerinden olan “bagkalari tarafindan
kabul gérmemeye duyarlihk”in SAB’ndaki psikopatolojinin temelinde de yer almasinin rol oynadigi diigiiniilmektedir. SAB’na
komorbid olarak BPB sikligindaki yiikseklik hastalik seyri ve tedavi diizenlenmesi agisindan daha dikkatli olmayi gerektirmektedir.
Bu g¢alismaya alinan kigiler; Kartal Egitim ve Aragtirma Hastanesi Psikiyatri Poliklinigi’ne 2018 yili iginde, 7 ay boyunca ayaktan
takip edilen poliklinik hastalar arasindan dosya taramasi seklinde alinmistir. Galismamiz retrospektif olarak yapilmigtir. Calismaya
alinan kigilere, klinik gdriigme (SCID-1) ile DSM-1V’e gire Sosyal Anksiyete Bozuklugu tamsi almig 82 kigi déahil edilmigtir.
Calismamizda SAB ile BPB birlikteligi aragtirlmis olup, depresif epizodlarin BPB eglik eden hastalarda daha fazla olmak iizere
cogunlukla Atipik dzellik tagidigi saptanmigtir. SAB-BPB ve Atipik Depresyon iligkisi ortaya konulmus olup bu birlikteligin sebepleri

klinik degerlendirmedeki dnemi tartigiimistir.

Anahtar Kelimeler: sosyal anksiyete bozuklugu, atipik depresyon; ektani; bipolar bozukluk

1. Introduction

Social anxiety disorder (SAD), also known as social
phobia, is characterized by a number of symptoms such
as blushing, sweating, shaky hands, and fear of being
humiliated in social or performance situations. SAD is
one of the most prevalent psychiatric conditions with
an estimated 12-month prevalence of 3% to 7% among
adults in the US and a life-time prevalence of 5% to 12%
(Grant et al., 2005; Kessler et al., 2005). The reported
prevalence rates in developed countries are generally
comparable, while the disorder appears to be less common
in developing countries (Stein et al., 2010). According to
the Turkish Mental Health Profile survey, the estimated
prevalence of social phobia in Turkish women and men
is 2.3% and 1.1%, respectively (Kilig, 1988). The risk
factors for SAD include female gender, family history of
SAD, and behavioral restrictions or shyness during early
childhood. Patients with SAD may also suffer from a
variety of psychiatric disorders, mainly phobic disorders
and other anxiety disorders, but also from affective
disorders, alcohol use disorder, eating disorder, and
schizophrenia. Approximately 19.5% to 32% of patients
with SAD suffer from major depressive disorder (Huppert,
2009; Ohayon & Schatzberg, 2010), while 3% to 21.2%
have been reported to have bipolar disorder as a comorbid
condition (Koyuncu et al., 2014; Perugi et al., n.d.; Van
Ameringen, Mancini, Styan, & Donison, 1991). Comorbid
mood disorders are associated with the presence of more
severe manifestations of social anxiety disorder and
dysfunction in patients with SAD (Aderka et al., 2012).
In one study patients with comorbid mood disorders
in SAD were found to present with more severe social
anxiety symptoms compared to those without comorbid
conditions (Fracalanza, McCabe, Taylor, & Antony, 2014).

MD is the most common psychiatric comorbidity
in patients with SAD, and the association of anxiety
disorders and bipolar disorder with atypical depression,
which is included in diagnostic guidelines for MD as a
subgroup, has been well established. In comparison to
other types of major depression, atypical depression

occurs more commonly in women, and is associated
with early disease onset, prolonged disease duration,
frequent depressive episodes, high suicide risk, and
severe symptoms (Blanco et al.,, 2012; Posternak &
Zimmerman, 2002; Thase, Carpenter, Kupfer, & Frank,
1991). It has been suggested that patients with unipolar
depression who have atypical features should be closely
monitored for development of bipolar disorder during
the course of the disease, and atypical depression may
even represent a transitory form between unipolar
depression and bipolar disorder. Although some studies
suggest a more frequent co-occurrence of atypical
depression and SAD, this might be due to the fact that
one of the diagnostic criteria for atypical depression (i.e.
interpersonal rejection sensitivity) is also an underlying
factor in the psychopathology of SAD (Parker, 2007). On
the other hand, presence of atypical depression in SAD
was associated with more severe symptoms and earlier
onset of disease. It has been suggested that co-existence
of atypical depression in a patient with SAD should alert
the clinician for possible worsening in functions and
development of bipolar disorder during the course of the
disease (Koyuncu et al., 2015).

The hypothesis of our study is that SAD patients with
comorbid atypical depression or bipolar disorder may
show differences in terms of symptomatology and
disease course compared to SAD patients without bipolar
disorder. We believe that social phobia patients may have
subgroups within themselves and the processes of these
subgroups may be different from those of known SAD
patients.

2. Methods

In this study, a retrospective chart review was performed
for patients who had applied to the Psychiatry Outpatient
Unit, Kartal Research and Training Hospital. The data were
obtained cross-sectionally according to time in 7 months
period. The study had a retrospective design. A total of 82
patients diagnosed with Social Anxiety Disorder based on
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a SCID-I interview for DSM-1IV were included in the study

All interviews were performed by a physician.
Demographic characteristics and clinical features (such
as depressive episode with life-long atypical features)
were assessed using a semi-structured interview. In the
assessment of atypical features, if the DSM-IV criteria
for atypical depression were met for at least one major
depressive episode during the lifetime of the patient,
then depressive episodes with no such features were
also accepted as “positive/atypical features present”. The
inclusion criteria were being between the ages of 18 and
65, being diagnosed with SAD based on DSM-1V, being
literate, not having schizophrenia or other accompanying
psychotic disorders, not having severe mental or physical
disorder which may impair the interview process, not
having alcohol/substance dependence, not having a
general medical condition which may mimic SAD due to
its physiological effects.

2.1. Structured Clinical Interview for DSM-IV Axis
I Disorders (SCID-I)

SCID-I is a structured clinical interview for DSM-IV
Axis I disorders. It provides a standardized diagnostic
evaluation that improves the diagnostic reliability,
increases the validity of the diagnosis by facilitating
systematic screening of diagnostic criteria, and allows
for a systematic assessment of symptoms (First, Spitzer,
Gibbon, & Williams, 1997). The adaptation and validity
studies for the Turkish version were performed by
Corapcioglu et al. (Corapcioglu, Aydemir, Yildiz, Esen-
Danaci, & Koroglu, 1999).

2.2. Statistical analysis

Statistical analysis was performed using Statistical
Package for Social Sciences (SPSS), Version 21. Fisher’s
exact test, independent sample t-test and Chi square were
used for statistical analysis. The statistical significance
level was set at p < 0.05 with 95% confidence interval.

3. Results

Overall, there were 56 male (68.3%) and 26 female
(31.7%) participants in the study groups, with a mean
age of 27.6 years (£ 6.2 y). The study groups were
comparable in terms of age, gender, and educational level,
while SAD patients with comorbid BPD were more likely
to be married (p=0.046). Seven patients (8.5%) had no
comorbidities, while 34 (41.5%) had one, 37 (45.1) had
two, and 4 (4.9%) had three comorbidities. Of the 82 SAD
patients, 59 (71.9%) had major depression, 16 (19.5%)
had BPD, 10 (12.2%) had obsessive-compulsive disorder,
6 (7.3%) had alcohol and psychoactive substance use
disorder, 5 (6.1%) had specific phobias, 2 (2.4%) had
panic disorder and generalized anxiety disorder, and 1
(1.2%) had an eating disorder as a life-time comorbidity.
None of the patients had any psychotic or somatoform
disorders. Of the 16 patients with comorbid BPD, 1
(1.2%) BPD 1 patient, 2 (2.4%) BPD 2 patients, and 13

(15.9%) BPD 3 patients exhibited antidepressant-induced
hypomanic shift. All SAD patients with comorbid BPD
had at least one major depressive episode history, while
15 (93.7%) SAD patients with comorbid BPD exhibited
atypical features in at least one episode. In contrast, of
the 59 patients with (at least one) MDE history in the
control group, 34 (57.6%) were found to have atypical
features in at least one episode.

4. Discussion

SAD patients with or without comorbid bipolar disorders
were not significantly different in term of age and gender,
which indicates that the two groups were comparable in
terms of sociodemographic characteristics.

Compared to previous reports, a slightly higher
proportion of the patients were found to have comorbid
major depression and bipolar disorder (Huppert, 2009;
Ohayon & Schatzberg, 2010). It appears that inclusion
of hypomanic episodes triggered by antidepressant
medications, which are commonly used in SAD patients,
in the bipolar spectrum disorders according to DSM-IV
may partially account for the difference observed. Also,
the presence of at least one depressive episode in all SAD
patients with comorbid BPD as well as the high occurrence
of major depression in those without comorbid BPD are
indicative of the overlap between SAD and depressive
symptoms. The recent understanding suggests that
hypomania-mania in patients receiving antidepressant
treatment due to a diagnosis of unipolar depression
represents a misdiagnosis, and that these patients
should be regarded as having bipolar disorder (Chun
& Dunner, 2004). In our study, hypomanic shift due to
antidepressant use was observed in a high proportion of
the patients (15.9%), who were considered to have BPD,
and this requires close attention with regard to BPD after
initiation of treatment for SAD. In a recent meta-analysis
on pharmacotherapy for SAD patients, selective serotonin
re-uptake inhibitors (SSRIs), although not very efficacious,
showed the highest activity among all pharmacotherapies
tested in the study, and these medications also represent
the most frequently prescribed antidepressants for
major depression (Williams et al., 2017). Separate and
combined use of SSRIs in the treatment of both for SAD
and depressive disorders may help explain high rates of
drug-related hypomania and mania, as suggested by our
findings.

Alcohol use disorder has been increasingly diagnosed in
patients with SAD as well as patients with other anxiety
disorders (Polo, Alegria, Chen, & Blanco, 2011). Several
hypotheses have been suggested to explain the link
between SAD and alcohol use including the tension relief
theory (CONGER, 1956), stress response dampening
(Sher & Levenson, 1982), and self-treatment hypothesis
(Khantzian, 1985). In contrast with 24% of patients
reported to have comorbid alcohol use disorder in previous
studies, the corresponding figure was 7.3% in the present
study (Magee, Eaton, Wittchen, McGonagle, & Kessler,
1996). Although this percentage is lower than previous
reports, it is comparable to previous rates of comorbidity
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identified in other studies from Turkey (Koyuncu et al.,
2014), and we believe that this is associated with the
sociocultural characteristics of the general population.

Atypical depression, a subtype of major depression, is
believed to occur in 15% to 40% of patients with major
depression (Benazzi, 1999; tojko & Rybakowski, 2017;
Singh & Williams, 2006). In our study, atypical features
among SAD patients without comorbid BPD experiencing
a major depressive episode were more common than
previously reported. In another study from Turkey, atypical
depression was reported in 19.6% of the subjects. As
compared to other patients with depression, individuals
with atypical features tend to have earlier disease onset
as well as more severe and protracted disease course,
leading to the assumption that atypical depression
represents another form of depression (Agargln, Kara,
Kincir, & Bilgin, 1996). Several studies have investigated
the role of hereditary and genetic factors in patients with
atypical depression (Pilowsky et al., 2006). Also, atypical
depression has been linked with bipolar 2 and bipolar
spectrum disorders (Angst, Gamma, Sellaro, Zhang,
& Merikangas, 2002). The high incidence of atypical
features in SAD patients with co-existing BPD supports
the close relationship between the presence of Atypical
Depression and depressive episode of BPD as suggested
in previous studies (Akiskal & Benazzi, 2005). In addition
to the “rejection sensitivity” criterion, which is believed
to predispose individuals to co-existent SAD and atypical
depression, its higher occurrence in individuals with
co-existing BPD requires a further explanation beyond
that provided by this criterion (Parker, 2007). Although
the presence of atypical features of major depression in
patients with SAD has not attracted much attention in
the past, a high incidence of co-existing SAD-BPD and
atypical features was noted in our study. Similar to the
factors indicating the co-existence of BPD and atypical
depression, further studies may shed light on this
association in individuals with SAD.

One limitation of our study is that the SAD patients
were not assessed with respect to the co-existence of
avoidant personality disorder (APD). Alpert et al. (1997)
found a higher occurrence of atypical depressive features
and a higher risk of social function disorder in patients
diagnosed with both SAD and APD (Alpert et al., 1997). In
another study, Sanderson et al. (1994) reported that APD
frequently co-existed with psychiatric disorders such as
panic disorder, atypical depression, and body dysmorphic
disorder (Sanderson, Wetzler, Beck, & Betz, 1994). Social
phobia patients who also meet the crit eria for APD have
been found to experience more severe social dysfunction
and depressive comorbidity (Schneier, Spitzer, Gibbon,
Fyer, & Liebowitz, 1991). Currently, whether the marked
presence of atypical depressive features in SAD patients is
a coping strategy for anxiety or represents a phenomenon
of genetic predisposition is not fully elucidated. In this
context, further studies, which also include APD patients,
are warranted to determine whether atypical depressive
features are predictive of genetic predisposition.
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Table 1.
SAD with BD SAD without BD  p
(n=16) (n=66)

*Age, mean (SD) 27.3(5.7) 27.6 (6.3) 0.826
+Gender, females, n (%) 4(25.0) 22 (33.3) 0.520
*+*Marital status, married, n (%)7 (43.8) 12 (18.2) 0.046*F

*+++Major Depresyon 16 (100) 43(65) 0.040*
*Education, mean (SD) 12.8 (2.3) 13.1(2.4) 0.683
+++Atypical features in MDE™ n (%) 15 (93.8) 34 (57.6) 0.007
Lifetime comorbidity, n (%)

Any psychotic disorder 0(0.0) 0(0.0) N/A
*+++(Qbsessive-compulsive disorder 2(12.5) 8(12.1) 1.000
++Generalized anxiety disorder 0(0.0) 2(3.0) 1.000
*+++Panic disorder 0(0.0) 2(3.0) 1.000
+++Simple phobia 1(6.3) 4(6.1) 1.000
Post traumatic stress disorder 0(0.0) 0(0.0) N/A
+++Alcohol or substance abuse 0(0.0) 6(9.1) 0.592
Somatoform disorder 0(0.0) 0(0.0) N/A
*+++Eating disorder 0(0.0) 1(1.5) 1.000
++Any anxiety disorder (except SAD) 3(18.8) 15(22.7) 1.000

N/A: Not Analyzed, *Student t test, ** Chi Square test
+*+Fischer’s Exact test, **: Oranlar MDE 6yklsiu olan hastalar
arasinda atipi dykusi olanlarin oranidir (The figures represent
the rate of patients with atypical features among those with
MDE history.)
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DUYGUDURUM BOZUKLUKLARINDA YURUTUCU iSLEVLER
EXECUTIVE FUNCTIONS IN MOOD DISORDERS

Eylem Ozten'™

0z

Duygudurum bozukluklarinda ndrobiligsel degisiklikleri karsilastiran az sayida ¢aligma vardir. Distimik bozuklugun, majdr depresif
bozukluga oranla hastalik siddetinin az olmasi yani sira hastalik siiresinin uzun olmasi nedeni ile biligsel siireclerde farkliliklar
izlenebilmektedir. Bu calismada, major depresif ve distimik bozuklugun dikkat, bellek, dgrenme, vyiiriitiicii isleviere etkileri
karsilastinimigtir. Major depresif bozukluk tanisi alan 42 hasta ve distimik bozukluk tanisi alan 42 hasta gcalisma kapsamina
alinmistir. iki grup yas, cinsiyet, egitim seviyesi agisindan grup esleme yontemi ile almmistir. Galismada Wisconsin Kart Esleme
Testi, Wechsler Bellek Olcedi Gelistirilmis Formu, Sayi Dizisi Ogrenme Testi, isaretleme Testi, Cizgi Yoniinii Belirleme Testi,
Londra Kulesi testleri yapilmistir. Elde edilen bulgular biligsel islevier acisindan major depresif bozukluk ile distimik bozukluk
grubunda farkhklar oldugu ydniindedir. Bulgular biligsel islevler iizerinde hastaligin siiresinin etkisi oldugunu diisiindiirmektedir.
Bu nedenle kronik seyir gdsteren distimi gibi bozukluklarda bilissel islevlerin incelendigi daha cok ¢alismaya ihtiya¢ bulunmaktadir.

Anahtar Kelimeler: depresyon; distimi; y(ritiicli islev; ndrokognitif test

Abstract

There are few studies comparing neurocognitive changes in mood disorders. In dysthymic disorder the severity of the disease is
lower as compared to the major depressive disorder, however here are differences in cognitive processes due to the long duration
of the disease. In this study, the effects of major depressive and dysthymic disorders on attention, memory, learning, and executive
functions were compared. Forly-two patients with major depressive disorder and 42 patients with dysthymic disorder were included
in the study. Two groups were taken in terms of age, gender and education level by group mapping. In the study Wisconsin Card
Sorting Test, Wechsler Memory Scale Improved Form, Number Sequence Learning Test, Marking Test, Line Direction Test, London
Tower Tests were conducted. The findings show that there are differences in major depressive disorder and dysthymic disorder
group in terms of cognitive functions. The findings suggest that the duration of the disease has an impact on cognitive functions.
Further studies are needed to investigate cognitive functions in disorders such as dysthymia with chronic course.

Keywords: depression; dysthymia; executive function; neurocognitive tests
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1. Giris

Duy Depresyon sik goérilen, ylksek slregenlesme,
depresme ve yineleme oranlari goésteren, ciddi fiziksel
ve psikososyal yeti kaybina neden olan bir bozukluktur.
Depresyonda dikkat, konsantrasyon, bellek gibi bilissel
islevlerde bozukluklar go6rilmektedir (McClintock et
al.,, 2010). Psikiyatrik hastaliklar iginde duygudurum
bozukluklari ile ilgili noérobilissel durum dedisikligini
arastiran az sayida calisma vardir. Major depresif
bozuklukta biligssel bozukluklar ile ilgili yapilan galismalar
genelde iki farklh alandadir. Bu alanlardan biri olumsuz
otomatik dislnceler, temel inanglar, fonksiyonel olmayan
semalar, kendilik kavrami gibi bilissel icerigi inceleyen,
digeri ise bellek, dikkat, yulrutlct islevler gibi biligsel
suregleri arastiran alanlarda yapilan galismalardir.

Gegmis calismalar depresyondaki hastalarin nérobilissel
islevlerinde bir takim bozukluklar oldugunu gostermektedir
(Dotson et al.,, 2014; Naismithet al., 2012). Ancak
arastirmalarda bildirilen bulgular birbirlerinden farklhdir.
Bu farkhliklarin yas, hastane yatis sayisi, depresyon
siddeti, psikotrop ilag yan etkisinden kaynaklanabilecedi
dustinltlmektedir (Eraydin et al., 2018). Hem unipolar
depresyon hem de bipolar depresyonda, bilissel
bozukluklarin remisyon doneminde de devam edebilecegdini
gOsteren cgalismalar bulunmaktadir (Kim et al., 2018).
Distimik bozuklugun major depresif bozukluga oranla
hastalik siddetinin az olmasi yanisira hastalik siresinin
uzun olmasi nedeni ile bilissel slireclere bu 6zelliklerin
nasil yansiyacagi merak uyandirmistir.

Tum bunlarin 1siginda bu calismada, major depresif ve
distimik bozuklugun dikkat, bellek, 6grenme, yUritica
islevler gibi norobilissel islevler agisindan karsilastiriimasi
amaglanmistir.

2. Yontem Ve Aracglar

Bu calismada bir psikiyatri poliklinigine basvuran ve
DSM’ye gére yapilandiriimis SCID I gérismesinde major
depresif bozukluk tanisi alan 42 hasta ve distimik bozukluk
tanisi alan 42 hasta galisma kapsamina alinmistir. Zihinsel
engele sahip olmak, major depresif bozukluk ya da distimi
disinda psikiyatrik es tani ile tedavi slrecinin olmasi,
norolojik bir rahatsiziga sahip olmak, gecmiste kafa
travmasi dykisline sahip olmak gibi 6zellikler arastirmanin
dislama kriterlerini olusturmustur.

ki grup yas, cinsiyet, editim seviyesi acisindan grup
esleme yontemi ile alinmistir. Calisma kapsamina alinan
84 bireye galisma hakkinda bilgi verilmistir. Katihmcilara
goénallaluk ve gizlilik ilkelerine uyulacadr vurgulanmistir,
kendilerinden formlarda isim belirtmemeleri istenmistir.
Bilgilerin kimseyle paylasilmayacadi, kesinlikle gizli
kalacagi, sadece bilgisayar ortamina aktarilirken
incelenecedi ve elde edilecek bulgularin sadece bilimsel
amagla  kullanilacagi  agiklanmistir.  Bilgilendirilmis
onam formu bireyler tarafindan okunup imzalanmistir.
Calismaya alma kriterlerini karsilayan bireylerle gérisme
yapilarak demografik ve hastalik bilgileri alindi ve
Hamilton depresyon derecelendirme 6lgedi uygulanmistir.
Calismada Wisconsin Kart Esleme Testi (WCST), Wechsler
Bellek Olcedi Gelistirilmis Formu (WMS-R), Sayi Dizisi

Ogrenme Testi (SDOT), Isaretleme Testi (iT), Cizgi
YénlnU Belirleme Testi, Londra Kulesi testleri yapilmistir.
Uygulamalarin hepsi bireysel olarak yapilmis olup, yaklasik
2 ile 4 saat araliginda dedisen uygulama strelerine
sahip oldugu icin iki kez ara verilerek uygulamalar
tamamlanmistir.

DSM-IV Eksen I Bozukluklari igin Yapilandinimis Klinik

Gorlisme (SCID-I) ; Structured Clinical Interview
for DSM-IV Axis Disorders): DSM-IV'e goére I. Eksen
psikiyatrik bozukluk tanisi arastirimasinda gérismeci
tarafindan uygulanmasi igin 1987 yilinda gelistirilmis,
Amerikan Psikiyatri Birligi tarafindan yayimlanmis, yari
yapilandiriimis bir klinik gériisme 06lcedidir (Spitzer et al,
1987). Taniyi dogrulamak acisindan klinik arastirmalar
icin standart gdrisme olarak kabul edilir. Turkce'ye
uyarlama, gegerlilik ve glvenilirlik caismasi Ozkiirkgiigil
ve arkadaslar tarafindan 1999 vyilinda vyapilmistir
(Ozkirkglgil ve ark., 1999).

Wisconsin Kart Esleme Testi (WCST): ilk kez Berg
tarafindan 1948’de gelistirilmis, son halini Heaton 1981'de
vermistir. Heaton ve arkadaslari 1993te WCST'nin
gelistirilmis ve genisletilmis yeni el kitabini hazirlamistir
(Heaton, 1981). Turkge gecerlik-glvenilirligi 1998 yilinda
BILNOT Bataryasi kapsaminda Karakas ve arkadaslari
tarafindan yapiimistir (Karakas ve ark., 1996). Yuritlci
islevleri degerlendiren testlerin basinda gelir. Temel olarak
davranisin dogrulugu konusunda verilen geri bildirimden
faydalanarak siniflama, uyaricinin bir yénline segici olarak
dikkat edebilme, gecerli oldugu slirece bu kurali kullanma,
yanlis davranisa yol actiginda ise kuraldan vazgegebilme,
davranis dlzenedini degdistirebilmeyi yani soyutlamayi
ve alinan geri bildirimlere gore davranislarda degisiklik
yapmay! kapsar. Amaci bilissel esnekligi test etmektir
(Karakas, 2004).

Wechsler Bellek Olcedi Gelistirilmis Formu (WMS-R):
Wechsler Bellek Olcedi Gelistirilmis Formu (Wechsler
Memory scale: Revised: WMS-R) Wechsler (1987)
tarafindan ilk olarak 1945 yilinda gelistirilmis olup pek
cok bakimdan yeniden dizenlenmis olan son seklidir.
WMS-R, belledin 6lclilmesi bakimindan en kapsamli ve
psikometrik acidan en gelismis 6lgme aracidir. Bireysel
olarak uygulanan WMS-R'deki 13 alt testen 21 puan elde
edilmektedir. Bu alt testlerde sdzel ve gorsel bellek, anlik
hatirlama (immediate recall) veya gecikmeli hatirlama
(delayed recall) olarak olgllmekte, test ayrica bellek
suregleriyle yakindan iliskili olan dikkat ve konsantrasyon
konusunda 6lcimler saglamaktadir.

Say! Dizisi Ogrenme Testi (SDOT): Testte 1’den 9'a
kadar olan sayilarin karisik bir bicimde siralandigi 8 ve 9
sayllik diziden olusan iki adet rakam dizisi bulunmaktadir.
Denegdin yasl ve editim duzeyine goére bu dizilerden
birisi segilir, sirayla okunur ve denekten bu diziyi dogru
sirayla hatirlayip séylemesi istenir. Bu islem toplam
12 kez tekrarlanir. Denek dodru diziyi artarda iki kez
tekrarladiginda teste son verilir. Dederlendirmede, tam
6grenmenin sadlandigi deneme sayisi ve toplam skor
dikkate alinmistir. Tark toplumunda gegerlilik gtvenilirlik
calismasi yapilmistir (Karakas, 2004).

isaretleme Testi (IT): Mesulam tarafindan 1985'de
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gelistirilmistir. Test gorsel alanla ilgili ihmal olgusunun
dederlendirilmesinde yaygin olarak kullaniimaktadir.
A4 boyutundaki bir kadidin her doért kadranina rasgele
uyaranlarla karisik olarak dagitilmis hedef uyaranin (A harfi
ya da ortasindan bir gizgi gegen daire) denek tarafindan
kalemle isaretlenmesi istenir. Kagidin sol ve sag yarisinda
hedef uyaranlar sayilarak skor belirlenir. Tlrk toplumunda
gecerlilik glvenilirlik galismasi yapiimistir.

Cizgi YOnUnU Belirleme Testi: Cizgi YonU Belirleme Testi
(CYBT; Judgement of Line Orientation Test), Benton,
Varney ve Hamsher tarafindan 1978“de gelistirilmistir.
CYBT”nin, genelde, gorsel-mekansal algilamayi (visuo-
spatial perception) 6lgtigu kabul edilmektedir. Testin V ve
H olmak Uzere iki paralel formu vardir. Gérsel-mekansal
algilamayi 6lgen CYBTnin, yOnelim ve gorsellestirme ile
ilgili oldugu diistintlmektedir. CYBT“de, bir test kitapgiginin
Ust sayfasinda farkli yén, konum ve dogrultuda bulunan
iki gizgi, alt sayfasinda ise 180 derecelik yatay dizlemde
on sekizer derecelik esit acl araliginda siralanmis toplam
on bir gizgi bulunmaktadir. Denekten, Ust sayfadaki iki
Gizginin alt sayfadaki on bir gizgiden hangi ikisiyle ayni
yon, konum ve dogrultuda oldugunu saptamasi istenir.
Dederlendirmede, toplam dodru puani belirlenir. Benton
ve arkadaslar tarafindan gelistirilmis (Benton et al., 1978)
ve Turk toplumunda gecgerlik ve guvenilirlik calismasi
yapilmistir (Karakas, 2004).

Londra Kulesi Testi: Shallice (1982) tarafindan frontal
lob hasari olan yetiskinlerin dederlendirilmesi igin
gelistirilmistir. Londra Kulesi Testi alti yas ve Ustul bireylere
uygulanabilmektedir. Ozellikle ydnetsel planlama ve
problem c¢ézme becerilerini 6lgmektedir. Londra Kulesi
Testi“nin orjinal versiyonunda, ayni boyda ve renkleri
kirmizi, mavi ve yesil olan g disk vardir. Hedef, diskleri
baslama dizilisinden hedef dizilise getirmektir. Shallice, on
iki farkh hedef belirlemistir. Bu hedefler minimum hamle
sayisi olarak iki tane iki hamleli, iki tane Ug hamleli, dort
tane dort hamleli ve dort tane bes hamleli problemlerdir.
Katilimcilara tim problemler uygulanir ve her problem
icin atmis saniyelik zaman tutulur. Minimum hamlede ve
atmis saniye igerisinde ¢dzllen problemler ve problemin
verilmesinden katilimcinin ilk hamlesine kadar olan zaman
(planlama zamani) kayit formuna kaydedilir (Culbertson
et al., 2001).

Istatistiksel acidan verilerin dederlendiriimesinde “SPSS
for Windows 14" istatistik paket programi kullanildi.
Istatistiksel analizlere baslamadan énce, tim degiskenler
ayri ayri olmak Uzere verilerin dogru bir sekilde girilip
girilmedigi, cok degdiskenli analizlerin varsayimlarina ve
dagilimlarina uyup uymadiklari agisindan SPSS frekanslar
ile sinandi. Galisma verileri dederlendirilirken tanimlayici
istatistiksel metodlar (Ortalama, Standart Sapma,
Frekans) kullanildi. Verilerin normal dagilima sahip olup
olmadigi Kolmogorov-Smirnov yontemi ile degerlendirildi.
Arastirma verilerinin istatistiksel dederlendirilmesinde
parametrik test varsayimlarinin karsilandigi surekli
dediskenlerde iki grup arasi karsilastirmalarinda Student
t test, Parametrik test varsayimlarinin karsilanmadidi
strekli degiskenlerde iki grup arasi karsilastirmalarinda
Mann Whitney U testi kullanildi. Niteliksel degiskenlerin
karsilastiriilmasinda ise Ki-Kare testi kullanildi. Bazi
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dediskenler arasindaki korelasyonun saptanmasinda
regresyon analizi uygulandi. Istatistiksel anlamlilik
p<0.05 ve p<0.01 dizeyinde degerlendirildi.

3. Bulgular

Olgularin  ortalama vyasi major depresif bozukluk
grubunda 43.2+12.6, distimik bozukluk grubunda ise
44.4+12.1 idi. Galismaya katilanlarin 58'i (%69) kadin,
26's1 (%31) erkekti. Orneklemin ortalama egitim siresi
9.6 yildi. Major depresif ve disitimik bozukluk grubu yas,
editim yili ve cinsiyet agisindan esitlenmistir. Hamilton
depresyon derecelendirme 0lgedi ortalama puani major
depresif bozukluk grubunda 25.5+8.2, distimik bozukluk
grubunda 14.7+5.4'd0. Elde edilen bulgular bilissel islevler
acisindan major depresif bozukluk ile distimik bozukluk
grubunda farkhliklar oldugu yoéntndedir. Major depresif
ve distimik bozukluk gruplar arasinda WCST toplam
dogru sayisi distimik bozukluk grubunda major depresif
bozukluk grubuna goére anlamli olarak az bulunmustur
(Tablo 1). Testin diger alt gruplar acisindan farklilk
saptanmamisti. WMS-R alt testlerinden sekil bellegdi,
gorsel cagrisim ciftleri 1, diiz gorsel bellek uzami, ters
gorsel bellek uzami ve toplam goérsel bellek uzami testleri
puanlari distimik bozukluk grubunda major depresif
bozukluk grubuna goére anlamh olarak az bulunmustur.
Testin diger alt gruplar agisindan farklilik saptanmamistir
(Tablo2). IT diizenli harfler formu tarama siiresi ve diizenli
sekiller formu tarama siresi distimik bozukluk grubunda
daha fazladir (Tablo3). SDOT, CYBT, LK testleri acisindan
iki grup arasinda anlaml farklilk olmadigi saptanmistir.

Tablo 1. Major depresif bozukluk ve Distimik bozukluk
gruplarinin WCST alt 6lgek puanlari

Major Depresif Distimik Istatistiksel
WCST
Bozukluk Bozukluk Test

WCST toplam dogru sayisi 77.6+16.1 68.5+16.8 F=0.1 p=0.02
WCST toplam yanlis sayisl 48.2+16.1 50.1+18.3 F=1.8 p=0.7
WCST toplam perseveratif tepki 28.5+14.3 244117 F=0.6 p=0.2
WCST toplam perseverati 236126  27.9+184  F=31p=02
olmayan hata
WCST topalm perseveratif hata 25.4+11.6 22.6+9.6 F=0.1 p=0.2
WCST toplam tamamlanan kategori 41+2.3 3.9+1.8 F=2.3 p=0.7
WCST perseveratif hata yiizdesi 19.7+8.2 18.1+7.3 F=0.0 p=0.3
WCST ilk kategorlyl tamamlamada 221127 93.0417.7 F=1.6p=07
Kkullanilan tepki
West kavramsal diizey tepki yiizdesi 50.9+17.7 51.8+17.9 F=0.4 p=0.9
WCST kurul rddi

CST kurulumu stirdiirmede 1707 19(16) F=0.1p=07
basarisizlik puani
WCST dgrenmeyi 6grenme puani -5.8(10.4) -5.5(10.3) F=0.6 p=0.9
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Tablo 2. Major depresif bozukluk ve Distimik bozukluk Tablo 3. Major depresif bozukluk ve Distimik bozukluk
gruplarinin WMS-R alt élgek puanlari gruplarinin Isaretleme testi alt 6lgek puanlari

Major Depresif Distimik istatistiksel Major Depresif Distimik Istatistiksel

isaretleme Testi
Bozukluk Bozukluk Test FEEHEHE Bozukluk Bozukluk Test

isaretleme testi diizenli harf formu

Genel bilgi yonelim 13.7£0.5 13.4+0.8 F=0.4 p=0.68 ) 56.9+4.8 57.3+1.3 F=1.3p=0.8
isaretlenen harf sayisi
Zihinsel kontrol 41227 45:17  F=0.7p=0.16 Isaretieme testi diizenli harf formu 17424 91417 F=0.3 p=0.2
atlanan harf sayisi
Sekil bellegi 5.5+0.9 44+1.3 F=0.5 p=0.02 isaret| testi diizenli harf f
sare gme esti diizenli harf formu 0.0+0.3 01403 F=112p=02
yanlis isaretlenen harf sayisi
Mantiksal bellek 1a 10.9£3.5 10.8+4.1 F=0.7 p=0.9 f o
Isaretleme testi diizenli harf formu 18521 99434 F=0.8p=03
toplam hata puani
Mantiksal bellek 1 b 8.1+4.2 9.2+4.2 F=0.2 p=0.3 :
Isaretleme testi diizenli harf f
saretieme festi duzentihart fomu—— gg 6..30.1 1142:271  F=0.2 p=0.03
tarama siiresi
Mantiksal bellek 1a ve 1 b toplam 18.6+6.3 19.6+7.2 F=2.4 p=0.5
Isaretle.me testi diizenli sekiller 53.9:0.6 55116 F29p=04
formu isaretlenen hedef sayisi
Gorsel cagrisim ciftleri 1 11.5+5.2 8.5+4.3 F=1.2 p=0.02
Isaretleme testi du'zenll sekiller 46439 47437 F=0.6 p=0.7
. . o formu atlanan sekil sayisi
Sozel cagrisim ciftleri 1 16.9+5.2 17.6+3.9 F=1.2 p=0.4
Isaretleme te§t| dizenli $ek|I.Ier 04217 06213 F-0.2p=06
Gorsel {retim 28789 301:7.3  F=0.8p=06 formu yanhs isaretlenen sekil sayisi
isaretleme testi diizenli sekiller
Diiz say1 uzami 6.3+1.8 6.242.2 F=1.9p=1.0 formu toplam hata puani 51+3.2 5.2+4.9 F=0.7 p=0.8
isaretleme testi diizenli sekiller
Ters say! uzami 4.9+1.9 48+17 F=0.3 p=0.7 formu tarama siiresi 97.1£21.1 109.7£31.1 F=1.8 p=0.04
T . _ isaretleme testi diizensiz harfler
oplam say uzami 9.9+2.6 9.7+3.6 F=0.5p=0.7 55.8+4.1 56.3+3.6 F=1.2 p=0.8
formu isaretlenen harf sayisi
Diiz gorsel bellek uzami 7.8+2.7 6.3+2.3 F=1.8 p=0.009 Isaretleme testi diizensiz harfler 20+76 28+35 F=1.2p=0.6
formu atlanan harf sayisi
Ters gorsel bellek uzami 5.5+1.8 4.3+1.8 F=1.3 p=0.008 isaretleme testi diizensiz harfler
' S1 duzensiz 0.120.7 0.0:0.4 F=2.8p=05
formu yanlis isaretlenen harf sayisi
Toplam gorsel bellek uzami 14.1+3.5 11.1+3.2 F=0.4 p=0.003 A o .
Isaretleme testi diizensiz harfler 34457 99521 F=15p=07
formu toplam hata sayisi
Mantiksal bellek 2 a 8.7+4.8 9.5+4.4 F=0.0 p=0.5 )
Isaretl i diizensiz harfl
varetleme testluduz?nsu arter 110.3+27.9 120.1+12.1 F=1.3 p=0.07
formu tarama siiresi
Mantiksal bellek 2 b 5.5+1.2 6.8+4.4 F=1.7 p=0.7
isaretieme testi diizensiz sekiller
S ’ 55.9+1.1 56.1+1.2 F=0.1 p=0.6
formu isaretlenen hedef sayisi
Toplam mantiksal bellek 15.6+7.5 15.9+9.2 F=2.3p=0.4
—— e ez ae0s
Gorsel cagrisim ciftleri 2 4624 4.3+41 F=2.3p=0.8 y
isaretieme testi diizensiz sekiller
j i 0207 0108 F=3.9p=03
Siizel cagnisim ciftleri 2 6.3x4.9 6.52.7 F=0.3 p=0.6 formu yanlis isaretleme gekil sayisi
isaretleme testi diizensiz sekiller
Gorsel dretim 2 269+117  27.1:93  F=04p=05 formu hata puani 33+7.6 34=13 F=0.1p=0.7
Say! dizisi 6§renme dizisi toplam 5 . isaretleme testi diizensiz sekiller 89.6+175 96.1+18.9 F=1.90203
puani 86=73 SRR =y formu tarama siiresi o=t IS = p=0.
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4. Tartisma

Bu calismada elde edilen bulgular gerek major
depresif bozukluk gerekse distimide belirgin norobilissel
bozukluklara isaret etmektedir. No&ropsikolojik testler
acisindan gruplar arasi farkliliklar sirasiyla ele alinacaktir.

WMS-R; dikkat, konsantrasyon, soézel bellek, sekil
bellegi, anlik bellek, gecikmeli bellek yetilerini o6lger.
WMS-R belledgin 06lcilmesi bakimindan kapsamli ve
psikometrik bakimdan gelismis bir 6lgme aracidir.
Calismada major depresif bozukluk ve distimik bozukluk
gruplarinda WMS-R alt testlerinden sekil belledi, gorsel
cagrisim ciftleri, diz, ters ve toplam gorsel bellek uzami
puanlarinda anlamh olarak farklilik bulunmustur. Distimik
bozukluk grubunda sekil belledi, gérsel cagrisim ciftleri,
diiz, ters ve toplam gorsel bellek uzami puanlari major
depresif bozukluk grubuna goére anlamli olarak disik
bulunmustur.

Daha 6nce yapilan galismalarda; Burt ve arkadaslarinin
sizofreni ve demans hastalarinda ©6nceden vyapilan
norobilissel calismalarda bellek bozuklugu saptanmis
olmasi, depresyonda ise bunun arastiriimamis olmasindan
yola cikarak yaptiklari calismada depresyon ile bellek
bozuklugu arasinda anlamh iliski bulmuslardir (Burt et
al., 1995). Calismacilar bu sonucu 6grenmede kodlama
stratejilerindeki bozukluga baglamislardir. Calismalarda
bellek ile ilgili bozukluk olduguna yo6nelik cok farkli
sonuglar saptanmamis olsa da bozuklugun bellegin hangi
alanlarini ve asamalarini kapsadigina dair gorus birligine
varilamadidi bildirilmistir (Gaddy et al., 2014).

Major depresif bozukluk hastalarinda yapilan noérobiligsel
calismalar sonucunda gorsel mekansal bellek bozuklugu
oldugunu destekleyen bircok calisma literattirde yerini
almaktadir (Hammar et al.,, 2013, Kalogerakou et
al., 2015). Ancak distimik bozuklukta karsilastirma
yapilan calismalar bakimindan literatlr oldukga fakirdir.
Calismada distimik bozukluk grubunda depresyon grubuna
gore anlamli olglide godrsel bellek puanlarinin disik
bulunmasi biligsel islevlerdeki bozulmanin depresyondaki
bozulma ile benzer fakat siddetinin daha fazla oldugunu
gostermektedir.

Galismalarda sozel bellek ve gorsel bellek bozuklugu
ile ilgili farkh sonuglarin bazi antidepresanlarin etkisine
bagll olabilecedi bildirilmistir (Drozd et al., 2018).
Norobiligsel calismalar bellegin sézel boluminin daha
cok baskin hemisferin, gorsel béliminln ise daha gok
baskin olmayan hemisferin iglevleri ile ilgili oldugunu
gostermektedir. Genel olarak bakildidinda galisma
bulgularinda her iki bellek bozuklugundan cok gorsel ya
da sozel bellek bozukluklarindan biri ya da 6tekinin ortaya
¢lkmasi géz 6éninde bulundurulursa, bu hastalarin beyin
islevlerindeki bozukluklarin ‘lateralizasyon’ gosterdigine
iliskin goruslerin tartisiimasi baglaminda bir 6nemi vardir
(Li et al., 2018). Gerek bizim galismamizda gerekse gorsel
bellek bozuklugu saptanan bircok calismada elde edilen
bulgular belledgin daha cok baskin olmayan hemisferle
ilgili bolimunde bir bozulmaya isaret etmektedir.

Karakas ve arkadaslari belledin kendi i¢ siregleri
acisindan temelde korundudgunu; fakat o6n planda
dikkatte bir bozulma ve glidilenmede azalma oldugu igin,
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ogrenme ve bellekte de dikkat bozukluguna sekonder
bir bozulma goérllebilecedini belirtmislerdir (Karakas
ve ark., 1999). Bu 6ngori bizim galisma bulgularimiza
uymakta olup distimik bozuklugu olan hasta grubunda
depresyon grubuna gore daha kotl sekil bellegi puanlari
elde edilmistir. Zihinsel kontrol alt testinde basari oraninin
hastalar arasinda farklilik gésterebilecedini sdylemislerdir.
Mevcut calismanin bulgularinda zihinsel kontrol alt
testinde depresyon ve distimi gruplari arasinda bir farklilik
saptanmamistir. Mantiksal bellek ve sézel gagrisim ciftleri
acgisindan da bu calismada gruplar arasinda anlamh bir
farklihk saptanmamistir.

IT, gorsel-mekansal, algilama, gorsel tarama, dikkat,
ataklik, tepki hizi yetilerini dlger.

Bu calismada distimik bozukluk grubunda dizenli harfler
formu tarama siresi major depresif bozukluk grubuna
gére anlamli olarak yiiksek bulunmustur. Isaretleme
testlerinde elde edilen veriler dederlendirildiginde, distimik
bozukluk hastalarinin testin tim formlarinda daha yavas
tamamlama egiliminde olduklari ancak, dizenli sekiller ve
dizenli harfler formunda gruplar arasinda bu farkhhgin
anlamli bulundugu gérulmektedir. Distimik bozukluk tanisi
olan hastalarin testi yavas tamamlamasi gorsel tarama
ya da gorsel-motor izleme becerilerinde bir yavaslama
ile ilgili olabilir. Ayrica motivasyon azlidi depresyonun
6nemli bir bulgusu olmakla birlikte bilissel bozukluklari da
ortaya cikarabilir. Depresif hastalarda gortilen psikomotor
yavaslamanin bilgi islemeye ne 6lglide yansidigi lizerinde
uzlasilmis bir konu olmasa da depresyondaki motivasyon
yetersizligi ve beraberinde gelen caba azliginin biligsel
bozukluklarla iliskili olabilecedi bildirilmistir (Gorwood et
al., 2015).

Distimik bireylerde, yas arttikca ters godrsel bellek
uzami puani azalmaktadir. Yine distimik bozuklugu olan
kisilerde yas artikga isaretleme testinde tim alt testlerde
yavaslama olmakla birlikte dizensiz harfler formu tarama
stiresi anlaml olarak artmaktadir.

Depresif bireylerde yasla birlikte TOL toplam hamle
skoru, TOL toplam baslama zamani,

TOL toplam ylritme zamani, TOL problem ¢6zme
zamani ve toplam sire ve toplam kural ihlalleri artis
gostermektedir. Depresif hastalarda vyasla birlikte
isaretleme testinde 6zellikle de dizensiz sekiller formunda
tarama siresi uzamaktadir. Yine depresif hastalarda yas
arttikca sekil belledi puani azalmaktadir. Literatirde yas
ile norobilissel test puanlar iliskilerine bakildiginda yasli
depresif hastalarda, geng olan hastalara gore daha belirgin
bozulmalar géstermektedir (Pantzar et al., 2014). Yasin
ilerlemesi ile birlikte bilissel fonksiyonlarda bir azalma
gérulmekle birlikte 6zellikle biligsel islevlerde yavaslama
oldugu, caba gerektiren go6revierde performansin
kotulestigi, bilissel esnekligin azaldidi, sasirtmalari
anlamanin gigclestigi ve perseverasyonlarin daha fazla
izlendigi belirtilmistir (Heser et al., 2016).

Calismamizda hem depresyon hem de distimi grubunda
psikomotor yavaslama, isaretleme testlerinde tarama
slirelerinde uzama saptanmistir. Depresif hastalarda yasla
birlikte Londra kulesi testi puanlarinda disme olmasi
ylrltict islevlerde bozulma oldugunu gostermektedir.
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Distimik bireylerde yasla yulritlci islev testleri arasinda
baglanti saptanmamistir.

Depresif hastalarda Beck ve Hamilton depresyon d&lgek
puanlari ile isaretleme testi diiz harf tarama siresi
pozitif iligkilidir. Hamilton depresyon puani dederi de
ayrica dizenli sekiller formu tarama stresi ile iligkili
bulunmustur. Distimik hastalarda Beck ve Hamilton
depresyon 6lgedinden alinan puan genel bilgi ve yonelim
puani ile iligkilidir. Calisma bulgulari hem depresif hem
distimik bozukluk grubunda depresif belirti siddeti
arttikca bilissel islevlerde bozulmalarin arttigini, bunun da
ozellikle isaretleme testinde izlendigini gostermektedir.
Ayrica distimik bozuklukta hastalik siresi ile isaretleme
testi alt 6lgeklerindeki bozulma da iligkili bulunmustur.

5. Sonug

Sonug olarak elde edilen bulgular bilissel islevler
acgisindan major depresif bozukluk ile distimik bozukluk
grubunda farkhliklar oldugu yoniindedir. Ozellikle WMS-
R’de gorsel bellek bozukluklari ve IT'de psikomotor
yavaslama olarak dederlendirebilecek tarama sirelerinde
artis, major depresif bozuklukta bilissel islevleri arastiran
gecmis calisma sonuglariyla uyumludur. Hem goérsel bellek
bozukluklari hem de isaretleme testlerinde saptanan
yavaslama distimi grubunda depresyon grubuna gore
daha fazladir. Calisma bulgulari hem depresif hem distimik
bozukluk grubunda depresyon belirtilerinin siddeti
artikca bilissel islevlerde bozulmalarin arttigini, bunun
da isaretleme testinde tarama sirelerinde ve WMS-R’
da sekil belleginde ortaya ciktigini gostermektedir. Buna
karsin distimik bozukluk grubunda isaretleme testleri
ve WMS-R alt dlgeklerinin depresif gruba oranla anlamli
olarak daha kotl bulunmasinin biligsel islevler Uzerinde
hastalik suresinin etkisi oldugunu dusundirmektedir.
Bu nedenle hastaligin uzun sireli bir donemi kapsadigi
distimik bozukluk ve rekirren depresyon gibi kronik seyirli
hastaliklarda bilissel islevlerin arastirildigi calismalara
ihtiyag vardir.
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Abstract

Although Sexual Dysfunction (SD) is included in classification systems as a diagnostic of its own, it may both be associated with
other medical conditions and often accompany other psychiatric disorders. SD is more common in females than males and the
decrease in sexual desire is the most common sexual problem in females. In our country, vaginismus takes the first place unlike
the western societies. Major comorbid psychiatric disorders are major depression (MD) and anxiety disorders (AD). A total of 68
female patients admitted to the psychiatry clinic were included in the study. Of these, 24 were with MD and 44 patients with AD (7
0CD, 16 PD, 20 GAD, 1 SAD). The diagnosis was made by a psychiatrist using SCID-1 / CV. All patients were non-medicated. After
the diagnostic interviews, detailed interviews were conducted by the psychiatrist in order to evaluate the sexual function. Arizona
Sexual Experiences Scale Female Form (ASEX) test was performed to all patients, and our study was performed retrospectively
with file screening. When the MD and AD patients were compared in terms of demographic and clinical characteristics, it was found
that MD patients were significantly younger than the patients with AD in terms of age. All items of ASEX had statistical significance
between the two groups. In our study, the most frequently observed sexual problem in patients with MD and AD was found to be
a decrease in sexual desire and it seems to support the studies done in the past. Although sexual dysfunction is common in both
groups, sexual life in MD patients is more negatively affected than AD patients.

Keywords: sexual dysfunction; major depression; anxiety disorders
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0z

Cinsel islev Bozukluklari (CiB) basl bagina bir tani olarak siniflandirma sistemlerinde yerini almakla birlikte hem bagka
tibbi durumlara bagli ortaya cikabilmekte hem de siklikla diger psikiyatrik hastaliklara egslik edebilmektedir. CiB kadinlarda
erkeklerden daha sik gdriilmekte olup, yurtdiginda yapilan ¢alismalarda cinsel istekte azalma kadinlarda en sik gdriilen
cinsel sorundur. Ulkemizde ise bati toplumlarindan farkli olarak vajinusmus ilk sirayr almaktadir. CiB’na sik eslik eden
psikiyatrik bozukluklar arasinda major depresyon (MD) ve anksiyete hozukluklari (AB) dikkati cekmektedir. Caligmamiza
psikiyatri poliklinigine gelen toplam 68 kadin hasta alindi. Bunlarin 24’ii MD’li ve AB 44 hastasi (7 OKB, 16 PB, 20 YAB, 1
SAB) idi. Tan1 SCID-1/ CV kullanarak psikiyatrist tarafindan konuldu. Biitiin hastalar ilagsizdi. Tanisal gériismelerden sonra
cinsel iglevin degerlendirilmesi igin ek olarak psikiyatrist tarafindan detayli gériismeler yapiimigtir. Tiim hastalara Arizona
Cinsel Yagantilar Olgegi Kadin Formu (ASEX) testi yapildi ve ¢alismalarimiz dosya tarama ile retrospektif olarak yapilmigtir.
MD ve AB tanili hastalar demografik ve kinik dzellikleri olarak karsilagtirildiklarinda hasta yagi agisindan MD hastalarinin,
AB hastalarina gdre istatistiksel olarak anlamli sekilde daha geng yasta olduklari bulundu. ASEX’ in tiim maddeleri iki grup
arasinda istatistiksel anlamlilik igeriyordu. ASEX’in tiim maddeleri iki grup arasinda istatistiksel anlamlilik igeriyordu.
Caligmamizda hem MD hem AB tanili hastalarda en sik gézlenen cinsel sorun cinsel istekte azalma olarak bulunmug olup
gecmigste yapilan ¢alismalari destekler gdriiniimdedir. Cinsel disfonksiyon her iki grupta da sik olsa da, MD hastalarinda

cinsel yasam AB hastalarina gire daha olumsuz etkilenmektedir.
Anahtar Kelimeler: cinsel islev bozukluklari, major depresyon; anksiyete bozukluklari

1. Introduction

Sexual dysfunctions (SD) are one of the most common
mental disorders (Laumann, Paik, and Rosen, 1999).
Although SD is included in classification systems as a
diagnostic of its own, it may both be associated with
other medical conditions and often accompany other
psychiatric disorders. However, mental health impairment
has been shown to be the most important risk factor for
sexual problems in women (Basson and Gilks 2018).
The fundamentals of the current classification of SD are
based on the sexual response cycle, which is consisted
of excitement, plateau, orgasm, and resolution defined
in the 1950s (Masters and Johnson 1966). Disorders
associated with the first three of these phases are
defined in DSM-5 (American Psychiatric Association
2013).CIB is more common in women than men, and
in studies conducted abroad, sexual desire is the most
common sexual problem in women (Burri and Spector
2011; Dunn, Croft, and Hackett 1998; Laumann et al.
1999). In our country, vaginismus takes the first place
unlike western societies (Yildirrm et al. 2011).

The relationship between SD and other psychiatric
disorders is more complex than thought and includes
a causal relationship. Comorbid diseases vary also
according to the type of SD. Lack of sexual desire is
associated mainly with depression (Casper et al. 1985),
erectile dysfunction and premature ejaculation mostly
with anxiety disorders and within this group, erectile
dysfunction in particular is associated with generalized
anxiety disorder (Corona et al. 2006), premature
ejaculation with social phobia (Corretti et al. 2006) and
vaginismus is associated with specific phobia (Yildirim et
al. 2009).

Major comorbid psychiatric disorders include major
depression and anxiety disorders (Yildirirm, Hacioglu
and Tukel 2014). In patients diagnosed with depression,
SD was 2-3 times more common than those without
depression (Baldwin 2001).The causes of this prevalence
include the existence of a bi-directional relationship that
can be both a cause and a result of depression, as well

as the side effects of anti-depressant drugs used in the
treatment of depression (Baldwin, Manson, and Nowak
2015). Decrease in interest and decreased ability to feel
pleasure, decrease in energy, thoughts of worthlessness
and decrease in self-esteem, which are included in
diagnostic criteria for Major Depression lead to not being
able to establish and maintain a close relationship and to
sexual problems.

In a study investigating the relationship between
depression and drug therapy with SD, the incidence
of sexual problems were found to be 45% in patients
with depression without drug use, 62% in patients with
depression under treatment and 26% in the control
group.

However, no relation was found between the type of
sexual treatment and drug treatment (Angst 1998).

The relationship between SD and anxiety disorders has
been demonstrated by studies, whereas panic disorder
in this group had a prevalence of 25% in people who
applied for treatment with sexual problems and it was the
most studied disease (Kaplan 1988). On the other hand,
Panic Disorder patients describe sexual problems with a
high rate of 75% (Kaplan 1988). The reason for this high
rate is that Panic Disorder patients feel similar sensations
between sexual arousal and panic attack and avoid it
for fear of panic attack during sexual activity (Dattilio
1994). On the other hand, a 30% of comorbidity was
found between Social Phobia and SD, with arousal and
orgasm being most common in males and characterized
in women with a decrease in sexual desire (46%) and
pain during sexual intercourse (Bodinger et al., 2002;
Figueira et al., 2001).

2. Method

A total of 68 female patients admitted to the psychiatry
clinic were included in the study. Of these, 24 were with
MD and 44 patients with AD (7 OCD, 16 PD, 20 GAD, 1
SAD). The diagnosis was made by a psychiatrist using
SCID-I / CV. All patients were non-medicated. After the
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diagnostic interviews, detailed interviews were conducted
by the psychiatrist in order to evaluate the sexual
function. Arizona Sexual Experiences Scale Female Form
(ASEX) test was performed to all patients, and our study
was performed retrospectively with file screening.

2.1. Structured Clinical Interview for DSM-IV Axis
I Disorders (SCID-I)

SCID-I is the structured clinical interview for DSM-IV
axis I disorders. It was developed to allow for a standard
administration of the diagnostic assessment, thereby
increasing the diagnosis validity and reliability, making it
easier to evaluate DSM-IV diagnosis criteria, and studying
symptoms in a systematic manner (First et al.1997).
SCID-I was adapted to Turkish and tested for reliability
by Corapcioglu et al (Corapgioglu et al. 1999).

2.2. Arizona Sexual
Woman Form

Experiences Scale (ASEX)

Arizona Sexual Experiences Scale (ASEX) Woman Form
is a 5-item, six-point Likert-type self-assessment scale
developed by McGahueyve et al. (2000) to evaluate the
five basic components of sexual function (arousal, vaginal
lubrication, ability to reach orgasm and satisfaction from
orgasm). In woman form, there are questions about
sexual impulse, psychological arousal, physiological
arousal (vaginal lubrication), capacity to reach orgasm
and feeling of satisfaction from orgasm. The total score
varies from 5 to 30 with each score ranging from 1 to
6. The validity and reliability study of the scale was
performed by Soykan (2004).Patients with a total scale
score of 219 or any sub-dimension score of 5 or more (6)
or three or more sub-dimension scores of 4 are likely to
experience sexual dysfunction. According to the cut-off
point of the Turkish version of the scale, the total score of
the scale is 211 and the probability of sexual dysfunction
is high (Soykan 2004).

2.2.1. Statistical Evaluation

In this study, statistical analysis was done by SPSS
(Statistical Package for Social Sciences) Version 11
package program. The profile of responses of patients
with MD was compared with those of patients with AD by
means of the Student t test and the chi-square/Ficher’s
exact test. The results were evaluated at p <0.05 level.

3. Results

When the patients with major depression and anxiety
disorder were compared in terms of demographic and
clinical characteristics, it was found that MD patients (30.4
years (7.6)) were significantly younger than patients
with AB (35.5 years (9.4)). No statistically significant
difference was found in terms of education, number of
children, number of pregnancies, first gestational age and
frequency of weekly sexual intercourse (Table 1).

All items of ASEX were statistically significant between
the two groups.

ORIGINAL ARTICLE-ARASTIRMA

Tablo 1. Demographic and clinical characteristics of the
study sample.

MD (SD) AD (SD) P
Age 30.4 (7.6) 35.5(9.4) 0.026*
Education (year) 7.5(2.9) 6.7 (2.7) 0.912
Sexual intercourses per week 1.3(1.7) 1.9(1.3) 0.105
Number of pregnancies 29(1.2) 3.0(1.3) 0.508
Number of children 2.0(0.6) 2.3(0.9 0.566
Age of first pregnancy 20.9(2.3) 21.6(3.4) 0.467

Major Depression (MD), Anxiety Disorders (AD)
*p<0.05

Of the 68 patients, 38 (55.9%) had SD (any sexual
dysfunction). The frequency of SD was significantly higher
in the MD group (79.2%, 19/24 patients) than in the AD
group (43.2%; 19/44 patients) (p = 0.004). Low desire
was the most frequently reported dysfunction in both
groups (62.5% in MDD, 25% in AD patients) (Table 2).

Tablo 2. The frequency of SD in individual ASEX items:
subjects scoring =5 on individual ASEX items or =219 on
total score.

ASEX MD n=24 (%) ADn=44(%) P

Sex drive (A1) 15 (62) 11 (25) 0.003*
Arousal (A2) 10 (42) 8(18) 0.036*
Vaginal lubrication (A3) 7(29) 4(9) 0.043*
Ability to reach orgasm (A4) 11 (46) 11 (25) 0.079
Satisfaction from orgasm (A5) 8(33) 5(11) 0.05*
Total score >19 14 (58) 13 (29) 0.02*
Any SD 19 (79) 19 (43) 0.004*
Age of first pregnancy 20.9(2.3) 21.6 (3.4) 0.467

Major Depression (MD), Anxiety Disorders (AD)
*p<0.05

When two groups were evaluated in terms of MD and AD,
all items of ASEX were statistically significant between the
two groups (Table 3).

Table 3: Comparison of the severity of SD between
patients with MDD and AD

ASEX MD (SD) AD (SD) P

Sex drive (A1) 45(1.3) 3.5(1.3) 0.003*
Arousal (A2) 4.2(1.3) 3.4 (1.3) 0.017*
Vaginal lubrication (A3) 3.8(1.1) 2.8(1.1) 0.002*
Ability to reach orgasm (A4) 41(1.2) 35(1.2) 0.067
Satisfaction from orgasm (A5) 3.6 (1.4) 27(1.2) 0.009*
Total score 20.4 (5.4) 16.1 (4.7) 0.001*

Major Depression (MD), Anxiety Disorders (AD)
*p<0.05
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4. Discussion

In our study, the most common sexual problem in pa-
tients with major depression and anxiety disorder was
found to be decreasing sexual desire and it seems to sup-
port the studies done in the past (Burri and Spector 2011;
Dunn et al. 1998; Laumann et al. 1999).

In our study, we found a significant comorbidity of SD in
patients with MD and AD. However, the incidence of SD in
women with AD was lower than in women with MD. In ad-
dition, patients with MD seem to be more affected by sex-
ual problems than those with AD, in terms of satisfaction
in the areas of desire, arousal, lubrication and orgasm.

The SD rate of 79% in MD is almost the same as that re-
ported in other studies (Kendurkar and Kaur 2008). Ken-
durkar and Kaur (2008) reported that SD rate was 50%
in OCD and 64% in GAD.

These rates are higher than ours (43%). In addition, due
to the lack of a control group in our study, the frequency
of these problems could not be compared with those who
do not have these diseases and previous studies showed
that the decrease in sexual desire was significantly higher
in patients with depression than in the normal population,
but the frequency of problems related to erectile dysfunc-
tion, orgasm and ejaculation did not differ significantly
with the control group (Mathew and Weinman 1982).
The studies investigating the frequency of SD may vary
widely according to the sample selection and the way in
which the complaints are questioned. While only 14% of
the patients diagnosed with depression mention SD dur-
ing the outpatient visits, this rate increases to 58% if the
clinicians are directly inquiring (Montejo-gonzalez et al.
1997).

In addition, the intercultural variation in expectations of
individuals from sexual life and the subjective nature of
the terms used in defining SD can be counted among the
reasons for the difference between studies. In our study,
the frequency of the sexual problems described by the
participants who did not receive drug treatment coincide
with the studies showing that the loss of sexual desire
and satisfaction in depression was independent from the
use of anti-depressants (Laurent and Simons 2009). Al-
though the effect of drug use on sexual functions was not
evaluated in our study, it has been shown that 27-65%
of the patients diagnosed with depression had worsening
of their sexual problems prior to drug treatment or new
sexual problems started (Williams et al. 2006, 2010).

Studies showing that the damage caused by the depres-
sion process and the recurrent feature of depression can
cause permanent damage to sexual functions reveal the
importance of the questioning and treatment of sexual
functions in patients presenting with depression for the
clinicians (Cyranowski et al. 2004; Vanwesenbeeck, ten
Have, and de Graaf 2014).The importance of sexual prob-
lems be evaluated by mental health professionals in all
age groups has been demonstrated in a study showing
that psychiatric problems in women in the 50-99 age
group are associated with sexual health rather than phys-
ical functions, stress, or age itself (Wang et al. 2015).
Embarrassment and hesitation of patients and health pro-
fessionals in speaking on sexuality, expressing their com-

plaints and recognizing these symptoms also lead to a low
rate of intervention (Nazareth, Boynton, and King 2003;
Read, King, and Watson 1997).

As shown in our study, the prevalence of sexual prob-
lems in persons presenting with other mental problems
indicates the importance of investigating more in this
area, supporting the evaluation of sexual problems before
and after treatment with the scales as much as possible.

Limitations: Lack of healthy control group. There were
age differences between the groups. The AD group con-
sists of different anxiety disorders. The cross-sectional
nature of this study, the cause and effect relationship be-
tween SD (sexual dysfunction) and psychiatric diagnosis
limits our research.

5. Conclusion

SD is common in both groups. Patients with MDD have
more SD than patients with AD in terms of both num-
ber and severity. In MDD patients, low desire is the most
prominent SD. The low desire and ability to achieve or-
gasm, is the most prominent SD in patients with AD.
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COMPARISON OF PATIENTS WITH AND WITHOUT
AGORAPHOBIA PANIC DISORDER AND THE CLINICAL EFFECT

OF AGORAPHOBIA ON PANIC DISORDER

AGAROFOBILi VE AGAROFOBISiZ PANiK BOZUKLUGU HASTALARININ
KARSILASTIRILMASI VE AGAROFOBININ PANIK BOZUKLUGU UZERINE KLiNiK
ETKISi
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Abstract

Panic Disorder (PD) is an anxiety disorder characterized by spontaneous and unexpected panic attacks. Agoraphobia is the fear of
being in a place or setting where escaping or receiving help may be difficult in case of a panic attack. Studies on the effect of the
relationship between agoraphobia and PD on the disease process have shown that patients with PD accompanied by agoraphobia
have earlier disease onset, more severe symptoms, a higher rate of comorbidity and chronicity, and a more negative prognosis in
general. The purpose of this study was to compare sociodemographic and clinical characteristic of panic disorder patients with and
without agoraphobia. The sample of the study consists of 100 patients who have applied to the psychiatry clinic of the Lutfi Kirdar
Kartal Training and Research Hospital and who have been diagnosed with only PD or PD with agoraphobia by clinical interview
(SCID-I) based on the DSM-IV. The sociodemographic data form, Clinical Global Impression Scale (CGIS), Global Assessment
Scale (GAS), Beck Depression Inventory (BECK-D), Beck Anxiety Inventory (BECK-A), and Panic and Agoraphobia Scale were used
for all patients. The incidence of agoraphobia accompanying PD was found to be 44% in our study. The PD with agoraphobia group
had significantly worse results compared to the PD without agoraphobia group in terms of CGIS, GAS, and BECK-A scores. Also,
the PD with agoraphobia group had a higher mean total PAS score and higher mean agoraphobic avoidance, anticipatory anxiety,
disability, and functional avoidance (health concerns) sub-scale scores.

Keywords: panic disorder; agoraphobia, incidence; clinical effect
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0z

Panik Bozuklugu (PB) kendiliginden ve beklenmedik panik nébetleri ile giden bir anksiyete bozuklugudur. Panik ataklarinin
diger hastaliklara eglik etmesinin bu hastaliklardaki tedavi yanitini olumsuz yinde etkilemekle beraber semptom giddetini,
komorbidite oranlarini ve intihar riskini arttirdigi da gdsterilmigtir. Agorafobi, kaginmanin gii¢ olabilecedi ya da panik nibet
halinde yardimin gelemeyebilecegi yerler ya da durumlarda bulunmaktan korku duymaktir. Agorafobi ile PB iligkisinin hastalik
siirecine ydnelik etkisi iizerine yapilan ¢calismalarda Agorafobinin eslik ettigi PB hastalarinda hastalik baglangi¢ yasinin daha
erken, epizodlarin daha uzun, belirtilerin daha siddetli, estanilarin ve kronikligin daha sik oldugu ve genel olarak prognozun
daha olumsuz seyrettigi gdsterilmigtir. Liitfi Kirdar Kartal Egitim ve Aragtirma Hastanesi psikiyatri poliklinigini ziyaret eden
100 hasta basta sadece PB veya agorafobili PB olarak tani almistir. Agorafobili olan PB grubunda KGi, IGD, BECK-A puanlari
agorafobi olmadan PB grubundan anlamli olarak daha olumsuz sonuglar gistermekteydi. Buna kargilik iki grubun BECK-D
puanlari ise benzerdi. Ayrica agorafobili olan grupta ortalama PAQ toplam puani ile panik atagi dzellikleri, agorafobi/kaginma
davranigi, beklenti anksiyetesi, yeti yitimi ve saglik konusunda endige alt bagliklari puan ortalamalari da kargilagtirma grubuna
gdre daha yiiksekti. Bizim ¢aligmamizda Grneklem PB hastalarindan olugmakta olup PB’na eslik eden Agorafobi sikligi %44
olarak belirlenmigtir. Bu ¢aligmada agorafobi ile birlikie olan ve olmayan panik bozuklugu hastalarinin sosyodemografik ve

klinik dzelliklerinin kargilastirilmasi amaglanmigtir.
Anahtar Kelimeler: panik bozukluk; agarofobi; siklik; klinik etki

1. Introduction

Panic Disorder (PD) is an anxiety disorder characterized
by spontaneous and unexpected panic attacks. It was
included as a separate diagnosis category in DSM-III
(1980) for the first time, and it has been one of the
most intensively studied anxiety disorders since then
(Cackovic & Adigun, 2018). Among all anxiety disorders,
PD causes the highest number of emergency visits, and
patients have overall reduced functionality and quality of
life (Taylor, 2006). The PD prevalence has been studied
around the world based on the DSM-IV criteria, and
consistent results have been obtained. Its prevalence in
12 months has been found to be %0,2-1,1 (Demyttenaere
et al., 2004). While epidemiological studies from the
United States have shown a higher life-time prevalence
than the rest of the world, it has been found to have a
prevalence of %1,4-2,9 around the world (Weissman et
al., 1997). While PD is a disorder characterized by panic
attacks, panic attacks may be seen associated with many
other psychiatric disorders or general medical conditions
other than PD. This has been taken into account in
DSM-V, and panic attack has not been coded as a mental
disorder; it has instead been included as a marker which
is not limited to PD or agoraphobia and could be added
to other diagnoses within DSM-V (Craske et al., 2010).
It has been shown that panic attacks which accompany
other disorders negatively affects treatment response, as
well as increasing symptom severity, comorbidity rate and
suicide risk (Craske et al., 2010). A recent epidemiological
study assessing the relationship between panic attack
and PD based on the framework set forth by DSM-V has
reported a life-time panic attack prevalence of %13.2 and
the same study has shown that about %80 of PD patients
have an additional psychiatric disorder (De Jonge et al.,
2016). PD is most commonly accompanied by major
depression, which has a life-time prevalence of %50-60
(Hirschfeld, 2001; Chen et al.,2010). Additionally, the
presence of physiological symptoms which characterize
panic attack is also associated with other medical
conditions accompanying PD. Cardiovascular disease
occur two times more commonly and asthma occurs six

times more commonly in PD patients compared to those
without an anxiety disorder (Hasler et al., 2005). Also,
PD has been found to occur 1.5-2 times more commonly
in conditions such as respiratory tract diseases (asthma,
chronic obstructive pulmonary disease), heart diseases
(hypertension, coronary artery disease), diabetes, and
irritable bowel syndrome, which may be associated
with PD’s symptomatology (Meuret et al., 2017). This
shows the bilateral relationship between PD and medical
conditions associated with PD.

Agoraphobia is the fear of being in a place or setting
where escaping or receiving help may be difficult in case
of a panic attack. Whereas it used to be defined as the fear
of open spaces; today, the definition of agoraphobia has
been expanded to include the fear of being alone, the fear
of using public transport, the fear of waiting in a queue,
or the fear of being in crowded places. With the arrival
of DSM-V, agoraphobia is no longer considered under PD
as in PD with and without agoraphobia, but included as a
separate diagnosis category (Craske et al., 2010). There
is a close and reciprocal relationship between agoraphobia
and PD. Agoraphobia may accompany PD at varying rates
in the general population and in a clinical sample. In the
general population, %33-50 of PD cases are accompanied
by agoraphobia, while this rate may be higher in clinical
samples (approximately %75) (Tukel, 2002). A prospective
longitudinal study targeting an adolescent/young adult
sample (representing what is considered to be the high-
risk age range for psychopathology development) found
a much higher incidence when DSM-IV rules requiring
agoraphobia to be diagnosed within the context of
panic disorder were not used, compared to when they
were (5.3 percent versus 0.6 percent) (Wittchen et al.,
2008). Studies on the effect of the relationship between
agoraphobia and PD on the disease process have shown
that patients with PD accompanied by agoraphobia have
earlier disease onset, more severe symptoms, a higher
rate of comorbidity and chronicity and a more negative
prognosis in general (Warshaw et al., 1994; Keller et al.,
1994; Wittchen et al.,2008). In addition, the effect of
agoraphobia on oxidative stress in panic disorder has been
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studied and it was found that the oxidative stress and
damage to the anti-oxidative mechanism are significantly
higher in the group with agoraphobia (Gul et al., 2013).
According to a study presenting a 3-year follow-up of PD
patients, %75 of the PD patients without agoraphobia
experienced improvement in panic symptoms, while only
%25 of the PD patients with agoraphobia experienced
improvement in panic symptoms (Francis et al., 2007). The
purpose of this study was to compare sociodemographic
and clinical characteristic of PD patients with and without
agoraphobia.

2. Materials and Methods
2.1. Participants

The sample of the study consists of 100 patients who have
applied to the psychiatry clinic of the Lutfi Kirdar Kartal
Training and Research Hospital between January, 2017
and January, 2018, who have been diagnosed with only
PD or PD with Agoraphobia by clinical interview (SCID-I)
based on the DSM-IV. The ethics committee approval
of this study was obtained. The sociodemographic data
form, Clinical Global Impression Scale (CGIS), Global
Assessment Scale (GAS), Beck Depression Inventory
(BECK-D), Beck Anxiety Inventory (BECK-A), and Panic
and Agoraphobia Scale were used for all patients. The
PD with agoraphobia group (44 patients) and the PD
without agoraphobia group (56 patients) were compared
in terms of sociodemographic and clinical characteristics.
The inclusion criteria were being between the ages of 18
and 65, being diagnosed with PD based on the DSM-IV
criteria, being literate and the exclusion criteria were
having a severe mental or physical disorder which might
obstruct the interview, having alcohol/substance use
disorder, having a general medical condition which might
cause PD due to its physiological effects, giving verbal
and written informed consent regarding participation in
a research.

2.2. Data Collection Tools:

2.2.1. Structured Clinical Interview for DSM-IV
Axis I Disorders (SCID-I)

SCID-I is the structured clinical interview for DSM-IV
axis I disorders. It was developed to allow for a standard
administration of the diagnostic assessment, thereby
increasing the diagnosis validity and reliability, making it
easier to evaluate DSM-IV diagnosis criteria, and studying
symptoms in a systematic manner (First et al., 1997).
SCID-I was adapted to Turkish and tested for reliability by
Corapcioglu et al. (1999).

2.2.2. Global Assessment Scale

The patient’s lowest level of social, occupational and
mental functionality is determined based on the patient’s
status in the last week. It is rated from 1 (lowest) to
100 (highest) with 0 representing inadequate information
(Endicott et al, 1976).

2.2.3. Clinical Global Impression Scale

It is a scale evaluating in general the severity of any
disease or the improvement of disease symptoms. The
clinician rates the severity or improvement of the disease
between 0 (not ill) and 7 (very severe) depending on
his/her own overall experience concerning the disease in
question (Guy, 1976).

2.2.4. Beck Depression Inventory (BDI)

BDIis a 21-item scale evaluating the signs and symptoms
of depression and scored as the sum of the answers. Each
item is rated between 0 and 3; higher scores indicate
severer disease. Total score is the sum of the scores and
interpreted as following: 0 - 10: no depression, 11 - 17:
mild depression, 18 - 23: moderate depression, >24:
severe depression (Beck et al., 1961; Hisli, 1988, Tegin,
1980).

2.2.5. Beck Anxiety Inventory (BAI)

BAI is a 21-item self-report scale, which is defined as the
generalized symptoms of anxiety the subject experienced
in the last week. The highest score of BAI is 63 (0 - 7:
minimal anxiety, 8 - 15: mild anxiety, 16 - 25: moderate
anxiety, 26 - 63: severe anxiety) (Beck et al., 1988;
Ulusoy, 1993).

2.2.6. Panic and Agoraphobia Scale

Developed by Bandelow (1998), the scale measures
the severity of illness in patients diagnosed with panic
disorder (with or without agoraphobia) by considering
panic attacks, agoraphobic avoidance, anticipatory
anxiety, disability, and functional avoidance (health
concerns) (Bandelow, 1995). It is available in both
clinician-administered and self-rating formats. It has five
sub-scales. Each item is rated from 0 to 4. Thirteen out of
fourteen items are included in the calculation. The scale
was tested for validity and reliability in Turkish (Tural et
al., 2000).

2.3. Statistical Analysis

Statistical analyses were conducted by Statistical
Package for Social Sciences (SPSS)-Version 11. Student
t test, Mann-Whitney U and Chi square were used
for statistical analyses. The cutoff point for statistical
significance was p< 0.05 and the confidence interval was
assumed as 95%.

3. Results

PD was accompanied by agoraphobia in 44 patients
(%44) other 56 patients (%56) were diagnosed as PD
without agoraphobia. There was no significant difference
between the groups in terms of age, sex, marital status,
education, place of birth and residence, age of PD onset,
and total duration of disease (Table 1)
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Table 1: Comparison of Sociodemographic Variables of
the Participants

PD-with PD-without
agoraphobia  agoraphobia
(=44, %44)  (n=56, %56)
Sex
Female 29 (65.9) 36 (64.2) 0.029 0.866
Male 15 (34.09) 20 (35.71) 0.811 0.715
Marital status
Married 33 (75.0) 36 (64.2) 0.869 0.351
Non-married or Single 11(25) 20 (35.71) 0.318 0.401
Place of birth
Village 9(20.4) 17 (30.35) 0.794 0.372
Town 35 (79.54) 39 (69.64) 0.634 0.432
Place of residence
Village 5(11.3) 12 (21.4) 1.128 0.288
Town 39 (88.63) 44 (78.57) 1.323 0.543
Mean (SD) Mean (SD) t/u p
Age 335(10.9)  29.5(10.5) 1859t 0.065
Education (years) 6.7 (2.9) 7.7(3.2) 1.615¢  0.109
Age of onset 30.1(10.7) 28.1(10.0) 0.962¢  0.338
Duration of disease (months) 40 (67.4) 16.3 (23.0) 1.698%  0.058
Number of siblings 5.1(2.3) 5.2 (2.5 0.0637  0.950
Number of comorbidities 24(1.3) 2.0(1.0 0.546*  0.585

Chi-square test, tStudent t test, “2Mann-Whitney U test

When the study sample was compared in terms of CGIS
score, the PD with agoraphobia group had a score of 3.9,
the PD without agoraphobia had a score of 3.2, PD with
agoraphobia group had significantly low scores compared
to the PD without agoraphobia group (p<0.001). When
the study sample was compared in terms of GAS score,
the PD with agoraphobia group had a score of 56.7, the
PD without agoraphobia had a score of 62.7, PD with
agoraphobia group had significantly low scores compared
to the PD without agoraphobia group (p<0.001). When
the study sample was compared in terms of BECK-D
scores, the PD with agoraphobia group had a score of
20.8, the PD without agoraphobia had a score of 18.1,
there was not found any statistically significant difference
between the two groups (p=0.162). When the study
sample was compared in terms of BECK-A scores the PD
with agoraphobia group had a score of 40, the PD without
agoraphobia had a score of 29.7, PD with agoraphobia
group had significantly low scores compared to the PD
without agoraphobia group (p=0.002). When the study
sample was compared in terms of PAS total scores the PD
with agoraphobia group had a score of 27, the PD without
agoraphobia had a score of 17.9 the PD with agoraphobia
group had a higher mean total PAS score and higher mean
agoraphobic avoidance (p<0.001), anticipatory anxiety
(p<0.001), disability (p<0.001) and functional avoidance
(health concerns) (p=0.026) sub-scale scores (Table 2).

The PD with agoraphobia group had significantly low
scores compared to the PD without agoraphobia group
in terms of CGIS, GAS, and BECK-A scores. However, the
groups had no significant difference in terms of BECK-D
scores. Also, the PD with agoraphobia group had a higher
mean total PAS score and higher mean agoraphobic
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avoidance, anticipatory anxiety, disability, and functional
avoidance (health concerns) sub-scale scores (Table 2).

Table 2: Findings obtained from data collection tools

PD-with PD-without

agoraphobia  agoraphobia

(=44, %44)  (n=56, %56)

Mean (SD) Mean (SD)
CGIS 39 32 5798%  <0.001
GAS 56.7 62.7 6,890  <0.001
BECK-D 20.8 18.1 1405  0.162
BECK-A 40 29.7 3.090*  0.002
PAS 27 17.9 13.638'  <0.001
PAS - panic attacks 6.0 54 2,241z 0.025
PAS-agoraphobic avoidance 6 0.5 4.419° <0.001
PAS - anticipatory anxiety 4 31 4.497° <0.001
PAS - disability 5 35 6.1557  <0.001
PAS - functional avoidance 5 45 2,226*  0.026

tStudent t test, 2Mann-Whitney U Test

Clinical Global Impression Scale (CGIS), Global Assessment
Scale (GAS), Beck Depression Inventory (BECK-D), Beck
Anxiety Inventory (BECK-A), Panic and Agoraphobia Scale (PAS)

4. Discussion

While some studies on the prevalence of agoraphobia
determine the general prevalence of agoraphobia due to
its close relationship with PD, some other studies focus
on the prevalence of agoraphobia without any association
with PD (Goodwin et al., 2005). The sample of our study
consisted of PD patients and the incidence of agoraphobia
accompanying PD was found to be 44%. This rate was
higher compared to the epidemiological study where the
prevalence rate was found to be 3.7% for PD without
agoraphobia, 1.1% for PD with agoraphobia, and 22%
for agoraphobia (Kessler et al., 2006). The prevalence of
agoraphobia accompanying PB is known to be higher in
clinical settings compared to population-based studies,
and the prevalence of agoraphobia found in our study
was consistent with this phenomenon (Tukel, 2002).
This high prevalence in clinical samples compared to the
general population seems to be associated with the fact
that PD patients with agoraphobia more commonly seek
treatment.

While the mean age of PD onset was found to be about
24 in previous studies, the age of disease onset was found
to be early 20’s for PD with agoraphobia and late 20’s for
PD without agoraphobia (Borwin Bandelow & Michaelis,
2015). In our study, the age of disease onset was found
to be 30.1 in PD patients with agoraphobia and 28.1 in
PD patient without agoraphobia. The age of disease onset
was found to be slightly higher than previous studies, and
the effect of agoraphobia on the age of disease onset was
not consistent with previous studies.

A noteworthy common finding of studies on the subject
is the 2-4 times higher prevalence of PD among women
(Kessleretal., 1994; Eaton et al., 1994; Joyce et al.,1989).
It is also reported that PD accompanied by agoraphobia
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is more severe (higher difficulty in breathing, sensation
of fainting and suffocating) and more likely to have a
chronic course in women, and avoidance symptoms
associated with agoraphobia are more severe (Yonkers
et al., 1998; Turgeon et al., 1998; Sheikh et al., 2002).
65% of the PD patients in our study were female, which
supports the higher prevalence among women found in
previous studies. However, no significant difference was
found between genders in terms of whether or not PD was
accompanied by agoraphobia.

The PD with agoraphobia group in our study had
significantly worse results in clinical global impression,
functionality level, and anxiety scores compared to the
PD without agoraphobia group. However, whether or not
PD was accompanied by agoraphobia did not lead to a
significant difference in depression scores. Our results were
similar to previous reports suggesting that the presence of
agoraphobia is a predictor of poor prognosis with reduced
functionality, increased symptom severity, and chronic
course in PD cases (Keller etal., 1994; Warshaw etal., 1994;
Weissman et al., 1997; Kikuchi et al.,2005; Carpiniello
et al., 2010). While there are studies reporting different
results regarding the relationship between depression and
whether or not PD is accompanied by agoraphobia, our
study seems to support those which suggest that there
is not significant relationship between depression and
agoraphobia presence (Kikuchi et al.,, 2005). In a recent
study assessing suicide risk in primary care patients
suffering from panic disorder, it was demonstrated that
suicide ideation was not rare in this patient group (25%),
while no relationship could be found between the presence
of agoraphobia and suicide risk (Teismann et al., 2018).
The present study has certain limitations. The reliability
and validity studies of the two scales we used were not
performed (Global Assessment Scale, Clinical Global
Impression Scale). It is a cross-sectional study based on
patients seeking help from pyschiatry clinic. Longitudinal
studies are needed to clarify the relationship between panic
disorder and agoraphobia with depression and anxiety
level. The reciprocal relationship between agoraphobia and
PD continues to be relevant today. Changes in diagnosis
categories affect the epidemiological studies on these
disorders as well, which leads to different results regarding
such intertwined clinical pictures. As well as reporting
findings regarding the prevalence, coexistence, and
clinical manifestation of these conditions, it is expected to
be improved with more comprehensive studies based on
updated classifications.
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DRAVET SENDROMUNDA SCN1A GENIi MUTASYONLARININ,

HIPOKAMPAL NA V 1.1 SODYUM KANALLARI UZERINE ETKISi

IMPACT OF SCN1A GENE MUTATIONS ON HIPPOCAMPAL NAV1.1 SODIUM
CHANNELS IN DRAVET SYNDROME

Hilal Dogangtines', Belkis Atasever Arslan™

0z

Voltaj kapili sodyum kanallari, ndronlar gibi uyanlabilir hiicrelerde aksiyon potansiyelini olusturan temel birimlerdir ve bu kanallar
tipik olarak kanalin daha biiyiik merkezi gozeneklerini olusturan bir alfa-alt biriminden, kanal fonksiyonlarini diizenleyen iki daha
kiiciik yardimci-alt-biriminden olusan entegre olmus zar proteinleridir. Noronal voltaj kapili sodyum iyonu kanali tip 1 (NaV1.1)
a-alt birimini kodlayan SCN1A genindeki genetik degisimler, Dravet sendromunda gdriilmektedir. Dravet sendromu, geleneksel
tedavilerde siklikla direncli olan coklu ndbet tiplerine sahip epileptik ensefalopatidir. Epilepsiyle alakali genler arasinda SCN1A
belki de en fazla sayida hastalikla iliskili allellere sahip oldugu bilinmektedir. Dravet Sendromu mutasyonlarinin birincil etkisinin
GABAerjik inhibitdr ndronlarin aktivitesini azaltmasi oldugunu diisiiniilmektedir. inhibitor devrenin azalan aktivitesi, Dravet
Sendromu hastalarinda ndbet olusumuna katkida bulunan 6nemli bir faktor olabilir ve SCN1A mutasyonlarinin genel bir sonucu
olabilir.

Anahtar Kelimeler: dravet sendromu; Na V 1.1; SCN1A; GABAerjik inhibitdr néronlarr

Abstract

Voltage gated sodium channels are the basic units of action potential in excitable cells such as neurons and these channels are
lypically integrated membrane proteins consisting of two smaller auxiliary subunits that regulate channel functions and from an
alpha-subunit that comprise the larger central pores of the channel. Genetic changes in the SCN1A gene encoding the neuronal
voltage-gated sodium ion channel type 1 (Na V 1.1) a-subunit are seen in Dravet syndrome. Dravet syndrome is an epileptic
encephalopathy with multiple types of seizures that are often resistant to conventional therapies. Among genes related to epilepsy,
SCN1A is known to have perhaps the largest number of allelles associated with the disease. The primary effect of Dravet Syndrome
mutations is thought to be to reduce the activity of GABAergic inhibitor neurons. Decreased activity of the inhibitor cycle may be
an important contributing factor to seizure formation in Dravet Syndrome patients and may be a general consequence of SCN1A
mutations.

Keywords: dravet syndrome; Na V 1.1; SCN1A; GABAergic inhibitor neurons
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1. Giris

Dravet sendromu; infantlarda siddetli miyoklonik epilepsi
(SMEI) olarak da adlandirilan gocukluk caginda baslayan
epileptik bir ensefalopatidir (Dravet, 1978).Bu sendromda
gorialen miyoklonik atimlarin 6nemli bir bulgusu isida
duyarli olmasi, karanhkta ve uykuda kaybolmasidir
(Wolff M ve ark. 2006). Enfeksiyon, asi, sicak hava veya
sicak banyo da nébetleride bu epilepsiyi tetikleyebilir.
Ayrica vakalarin %30-80‘inde SCN1A geninde mutasyon
saptanmaktadir (Fountain-Capal JK, ve ark. 2011).
Dravet Sendrimunda, hastalarin yaklasik %95‘inde SCN1A
genindeki de novo heterozigot mutasyonlar olur (Claes, L.
ve ark. 2001; Meisler, ve ark. 2010).

Epilepside rol aldidi bilinen genler arasinda SCN1A geni,
en c¢ok mutasyona ugrayan epilepsi genlerinden birini
temsil eder. Bunlar stper suglu gen olarak adlandirilirlar
(Lossin, 2009). SCN1A geni néronal voltaja bagimh
sodyum iyon kanalinin a-alt birimi igin kodlanir (NAV1.1)
(Catterall, 2000). SCN1A genindeki mutasyonlar ilk olarak
febril nébetli jeneralize epilepsili (GEFS +) iki ailede oldugu
bildirilmistir (Escayg ve ark. 2000). Yapilan calismalarda
mutasyonlarin ¢cogunlugunun (>%380) Dravet sendromu
(DS) ile baglantih oldugunu go6sterilmistir (Fujiwara ve
ark. 2003).

Hipokampdls, beyin yapilari arasinda kriz ve ndbetlere,
kalp ve damar sorunlarina en duyarh yapidir (Deweer
B, ve ark. 2001; Sendrowski K, ve ark, 2013). Epileptik
nobet icin dislk esik dedere sahiptir. Temporal bélgeden
baslayan ndbetler genelde jeneralize olmamaktadir. Fakat
yapilan calismalarda hipokamplis ve medial temporal
yapilarinin nébet sonrasinda olusan hipoksi ve néronal
hasarda en aktif bélgeler olduklari gdsterilmistir (Curia
G,ve ark. 2008; Loscher W. 2002; Scorza FA, ve ark.
2009).HipokampUs bélgelerinde hafif elektriksel uyarilar
kesildikten sonra saniyeler siren lokal epileptik nébetlere
sebep olur. Hipokamplsun normal kosullarda bile uzun
sliren sinyaller yaydigini gésterilmistir (Sloviter RS, 2005).

2.Voltaj Kapili Sodyum Kanallar

Voltaj kapili sodyum kanallari, sinir, kas ve néroendokrin
hiicre tipleri de dahil olmak lzere uyarilabilir hiicrelerde
aksiyon potansiyeli baslangicindan ve yayillmasindan
sorumludur (Hille B, 2001).

Sodyum kanallari, 33-39 kDa’lik yardimai alt birimleri ile
iliskili olarak yaklasik 260 kDa olan bir a alt biriminden
olusurlar (Catterall WA, 2000). Gbézenek olusturan a alt
birimi, fonksiyonel ekspresyon igin yeterlidir, fakat kanal
gecitinin kinetikleri ve voltaj bagimhhgi, B alt birimleri
tarafindan modifiye edilir ve bu yardimci alt birimler,
hiicre lokalizasyon molekdilleri, hiicre disi matris ve hlicre
icindeki hucre iskeleti ile etkilesiminde gorev alir. Alfa-
alt birimi, her biri alti trans-membran pargasina (S1-S6
saylil) sahip dort homolog alandan (D1-D4) olusur. S5-S6
arasinda bulunan kanalin P-déngt bélgesi, yildiz isareti ile
tanimlanir (Catterall WA, 2000, Stenson, ve ark. 2009).
Her alandaki S4 segmentleri, her dglnclu pozisyonda
pozitif yukli amino asit kalintilari (genellikle arginin)
icerir. Bu kalintilar, gecitleme yUkleri olarak islev gorir
ve depolarizasyona yanit olarak kanal aktivasyonunu
baslatmakicin zar boyunca hareket eder. Homolog bdlgeleri

(III ve 1V) baglayan kisa intraselller halka, inaktivasyon
gegcidi olarak gorev yapar, kanal yapisina katlanir ve zarin
surekli depolarizasyonu sirasinda goézenekleri igeriden
bloke eder. Beta alt birimleri, kapilamanin kinetigini ve
voltaj bagimhhgini degistirir (Isom LL. ve ark. 2002)

Sodyum kanallari, voltaj kapili potasyum ve kalsiyum
kanallarini igeren iyon kanallarinin Ust ailesinin Gyeleridir
(Yu FH. ve ark. 2004). Kanallarin amino asit dizileri
arasindaki benzerliklere dayanarak alt aileleri ve alt tirleri
tanimlamak igin sayisal bir sistem kullanir. Bu isimlendirme
sisteminde, tek bir kanalin adi, temel izin veren iyonun
(Na) kimyasal sembollinden, bir alt simge (Na V) olarak
belirtilen ana fizyolojik dizenleyici (voltaj) ile olusur.
Bunu takip eden sayi, gen alt ailesini gosterir (Na V 1)
ve tam noktay! takip eden sayi, spesifik kanal izoformunu
tanimlar (6rnedin Na V 1.1). Her bir aile Gyesinin ekleme
varyantlari, sayilari takip eden kigik harflerle tanimlanir
(6rn. Na V 1.1a).

3.NaVv1.1 Kanah

Cok sayida genetik hastalida, periyodik felg, kalp
ritim bozuklugu, epilepsi, migren, periferal néropati
ve kronik agri gibi kaltsal formlar dahil olmak Uzere
sodyum kanallarinin mutasyonlari neden olmaktadir.
Cogu durumda, bunlar mutasyonlarin hem molektler
hem de hicresel seviyelerde bir islev kazanci etkisine
neden oldugu genetik olarak baskin hastaliklardir. Ortaya
cikan hipereksitabilite (asiri  uyarganlk) hastaligin
semptomlarina yol acar (Catterall WA. ve ark. 2008;
Escayg A. ve ark. 2010; George AL, 2005).

NaV1.1 kanali, kanalin daha blylk merkezi gézenegini
olusturan iki alt birimin ve iki klglk yardimci alt-alt
birimin olusturdugu heteromerik komplekstir (Meisler,
ve ark. 2005). A-alt birimi, sodyum iyonu segiciligini
dizenler (Gordon, ve ark. 1987; Escayg, A.ve ark. 2010;
Catterall, WA 2010) Beta alt Uniteleri kanalin gegitlerini ve
kinetiklerini dliizenler ve ayni zamanda hlicre proteininin
hiicre membranina lokalizasyonu igin hicre iskeleti ve
diger proteinler ile etkilesime yardimci olur (Catterall, WA
2010; Moran, O. ve ark. 2003; Aman, ve ark. 2009).

Na kanallarindaki mutasyonlar, cok gesitli genetik
epilepsi sendromlarindan sorumludur. Ozellikle SCN1A
geni tarafindan kodlanan NaV 1.1 kanali mutasyonlari
cok sik gorilmektedir. NaV1.1 kanalinda islev kaybina
yol acan mutasyonlari siddetli, inatgi epilepsi, ataksi
ve kognitif bozuklukla eslik eden Dravet sendromunda
gorilmektedir. Bu mutasyonlar; SMEI ndébetlere
katkida bulunarak, hipokampisdeki GABAerjik inhibitér
néronlarda ciddi sekilde Na girisi ve aksiyon potansiyelinin
baslamasina neden olur. Ayrica Na girisi ve aksiyon
potansiyelinin ateslenmesinde epileptik ataga katkida
bulunabilecek olan serebellumun GABAerjik purkinje
noronlarinda da bozulma gorilmektedir (Catterall WA. ve
ark. 2010). GABAerjik inhibitdr interndronlardaki aksiyon
potansiyeli ateslemesini segici olarak azaltir, bu da néral
devrelerin disinhibisyonu (uygunsuz, yerinde olmayan)
ile fonksiyon kazanimina yol agar ve bu inatg gocukluk
dénemi epilepsi sendromunun g¢ok yonli fenotiplerine
neden olur (Catterall WA, 2014). Ayrica Dravet sendromu
olan cocuklarda SCN1A geninin bir allelinde de novo
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mutasyonlar tasidiklari gosterilmistir (Claes L. ve ark.
2002). SMEI'li hastalarda NaV1.1 kanallarinin Missense
mutasyonlari, proteinin transmembran segmentlerinde
yodgunlasir, burada kanal ekspresyonunu Onleyebilir
veya kanal fonksiyonunu ciddi sekilde bozabilirler. Yeni
calismalarda, NaVB1 alt birimlerindeki homozigot islev
kaybi mutasyonlarinin muhtemelen hiicre ylzeyindeki
NaV1l.1 kanallarinin ekspresyonunu bozarak, SMEI'ya
neden oldugunu gostermektedir (Patino GA. ve ark.
2009).

SCN1A geni, 6030 bp'yi kapsayan 26 eksondan olusan
2024 kromozomunda bulunur ve voltaj kapili sodyum
iyonu kanalinin blylk a-alt birimini, tip 1'i (NaVv 1.1)
kodlar (Long, ve ark. 2008). SCN1A genindeki yaklasik
700 farkh dizi varyasyonunun Dravet Sendromu ile iliskili
oldudu bildirilmistir ve bunlarin hepsi heterozigot halde
bulunmustur. Bu da homozigot durumunun embriyonik
donemde olumcull olabilecegini dislindlirmektedir. Bu
varyasyonlar genin kodlanan bdlgelerinde bulunmus ve
ayrica blylk delesyonlar ve duplikasyonlar icermektedir
(Escayg, A. ve ark. 2010; Suls, A.ve ark. 2006). Toplam
786 SCN1A gen varyantinin Dravet Sendromu (682),
SMEB (69) veya febril nébetli jeneralize epilepsi (GEFS
+ (35)) ile iligkili oldugu bildirilmistir. Bu nedenle Dravet
Sendromu, SCN1A geninde bilinen mutasyonlarin
cogunlugunu (%86) aciklar. Protein dlizeyinde, missense
mutasyonlari, SCN1A genindeki bilinen varyantlarin
yaklasik % 45’ini olusturur.

4.Dravet Sendromunda GABAerjik Ara Noronlarin
Uyarilabilirlik Kaybi ve Hipereksitabilitesi

GABAerjik inhibitér ara néronlardaki azalmis sodyum

akimlarinin, Dravet sondromlu hastalarda epilepsiye
yol acan hipereksitabiliteye neden olabilecegini
disintlmektedir. GABAerjik inhibitér ara néronlarin

uyarilabilirliginin  kaybi, dentat granil ve piramidal
néronlarin hipereksitabilitesine izin verir ve epilepsiye
neden olabilir. Serebral korteks ve talamusta ek ara
néronlar sinifinin ateslenmemesi de bu kompleks nébet
fenotipine  katkida bulunabilecegi  duslntlmektedir
(Sausbier M. ve ark. 2004).

NaV1.1 kanallarinin, serebellar Purkinje ndronlarinin
uyarilabilirliginde, sodyum akiminin strdurulebilir aksiyon
potansiyeli ateslenmesine 6nemli bir rol oynadigini
gostermektedir. SMEI hastalarinin Purkinje ndronlarinda
bu kanallarin kaybi, ataksi ve ilgili fonksiyonel eksikliklere
neden olmak igin yeterli olabilir. Bu bulgular, GABAerjik
noéronlarin  farkh siniflarindaki  sodyum akimlarinin
kaybinin, hafif hipersensitivite, degdistirilmis sirkadiyen
ritimler ve kognitif bozukluk dahil olmak lzere SMEI'deki

coklu komorbiditelerin altinda yatan hipotezini 06ne
sirmektedir (Kalume F. ve ark. 2007).
GEFS+ ve Dravet sendromu; GABAerjik inhibitér

néronlarin ateslenmesini secici olarak bozan mutasyon
etkileri strekliliginden kaynaklanabilir. Nav1.1
kanallarinda hafif bozulma ve GABAerjik néronlarin aksiyon
potansiyeli ateslemesi GEFS+ epilepsiye neden olurken,
NaV1.1 kanal fonksiyonunun tamamen kaybi GABAerjik
noéronlarin aksiyon potansiyeli ateslemesinde daha ciddi
bozulmaya neden olur ve Dravet sendromuna yol acgar.

REVIEW ARTICLE-DERLEME

Uyarimi ve inhibisyonu yeniden dengelemek igin alternatif
bir yaklasim, ilag tedavisi ile GABAerjik nérotransmisyonu
arttirmasina katkida bulunacadi distntlmektedir (Oakley
JC. ve ark. 2009).

Yapilan cgalismalarda, ailevi olmayan atesli ndbetlerle
birlikte NaV1.1 kanallarindaki genetik degisikliklerin
bir birlikteligini de ortaya koymustur (Schlachter K.
ve ark. 2009). Normal gelisimde, NaV1l.1, NaV1.2 ve
NaV1.3 kanallarini sifreleyen mRNA’lar, transkripsiyon
sirasinda ekzon 5’in alternatif birlesiminde diizenlenmis
bir degisiklige ugrarlar (Gazina EV, ve ark. 2010). Kanal
aktivasyonunun gerilim bagimhhgi Gzerinde garpici bir
etkisi vardir (Auld VJ. ve ark. 1990). Bu alternatif ekleme
isleminin dlzenlenmesi, tek bir nikleotid polimorfizmi
tarafindan bozulur (SNP IVS5N + 5 G> A;) (Tate SK,
ve ark. 2005, 2006). Bu SNP'nin varhgi, anti-epileptik
ilaglara verilen yanitla ve Almanya, Avusturya’daki epilepsi
hastalarinin blylk bir toplumunda febril nébet riskiyle
iliskilendirilmistir (Schlachter K, ve ark. 2009). Diger
yandan, Avustralyada epilepsi hastalarinin benzer bir
calismasinda, bu SNP'nin febril nébetleri ile korelasyonu
g6zlenmedigi bulunmustur (Petrovski S, ve ark. 2009).

5.Na V 1.1 Genetik Epilepsiler icin Birlesik islev
Kaybi Hipotezi

Inhibitér néronlar tarafindan gergeklestirilen bu aksiyon
potansiyeli kaybinin beyinde uyarilma ve inhibisyon
dengesizligine ve sonug olarak febril ndbetlere ve
epilepsiye yol agmasi muhtemeldir. Embriyonik ve neonatal
kemirgen beyinde, hiicre ici Cl— konsantrasyonu yUksektir
ve GABA-A reseptorlerinin aktivasyonu, Cl- disa dogru
ileterek noronlari depolarize edebilir (Rivera ve ark. 1999;
Blaesse ve ark. 2009). Bununla birlikte, dogum sonrasi
22 glnine kadar, NaV1.1 epilepsilerin fare modellerinde
kendiliginden nébetler basladiginda, katyon-klorid birlikte
tasiyicilarinin ekspresyon ve fonksiyonunun artmasi ve
GABA'nin aktivasyonundan kaynaklanan Cl- iletkenligi
nedeniyle hicre igi Cl- konsantrasyonunun azalmasina
yol acabilir. GABA-A reseptérleri ndronlari hiperpolarize
eder ve membran potansiyelini dinlenme seviyesine yakin
tutar (Rivera ve ark. 1999; Blaesse ve ark. 2009).

NaVv1.1 epilepsileri igin kesin  genotip-fenotip
korelasyonlari gelistirmek icin daha fazla galismaya ihtiyag
duyulmasina ragmen, NaV1.1 kanallarinin fonksiyon
kaybi mutasyonlarinin siddetinin artmasi ve GABAerjik
inhibitér nodronlarda aksiyon potansiyeli ateslenmesinin
artmasina yol agmaktadir. NaV1.1 kanal fonksiyonunun
hafif dizeyde bozulmasi febril ndbetlerine neden olur;
yanlis-mutasyonlar ve / veya dedistiriimis mRNA islemi
ile orta veya siddetli NaV1.1 fonksiyon bozuklugu, GEFS
+ epilepside gézlenen fenotip araliina neden olur. Islev
kaybini tamamlamak igin gok siddetli SMEI'ya da neden
olur. Bu genetik hastaliklarda fenotipin siddeti, ayni
missense mutasyonlari olan GEFS + hastalari, tam islev
kaybr mutasyonlari olan SMEI hastalarinin farkh hastalik
dereceleri arasindaki fenotiplerdeki garpici farkhliklar ile
gosterildigi gibi genetik arka plan etkileriyle de guglu bir
sekilde etkilenmektedir (Mulley ve ark. 2005; Harkin ve
ark. 2007; Scheffer ve ark. 2009).

Sonug olarak; voltaj kapili sodyum kanallarini kodlayan
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genlerdeki mutasyonlar, insanlarda SCN1A’da meydana
gelen mutasyonlarin gogunda gesitli epilepsi sendromlarina
neden olur. Tdm bu mutasyonlar baskindir veya
fonksiyon kaybina yol agmasi en sik Dravet sendromunda
gozlemlenir. Ya da dedistirilmis fonksiyonda en cok GEFS
+ ‘da gbdzlemlenmesine yol acabilirler. Bu iki sendromun
fare modellerinin analizine dayanarak, inhibitdér devrenin
azalmis aktivitesi, farelerde nébet olusumuna ve GEFS +
ve Dravet Sendromu hastalarinda genislemeye katkida
bulunan énemli bir faktdr olabilir. inhibisyon bozuklugu,
epilepsiye neden olan SCN1A mutasyonlarinin genel bir
etkisi olabilir, ancak bunun tutarli bir mekanizma olup
olmadigini belirlemek igin diger SCN1A mutasyonlarinin
fonksiyonel genetik arastirmalarinin in vitro ve in vivo
yapilmasina ihtiyag duyulmaktadir.

Kaynaklar

Aman, T. K., Grieco-Calub, T. M., Chen, C., Rusconi, R., Slat, E. A.,
Isom, L. L., & Raman, I. M. (2009). Regulation of persistent Na current by
interactions between B subunits of voltage-gated Na channels. Journal of
Neuroscience, 29(7), 2027-2042.

Auld, V. J., Goldin, A. L., Krafte, D. S., Catterall, W. A., Lester, H. A.,
Davidson, N., & Dunn, R. J. (1990). A neutral amino acid change in segment
1IS4 dramatically alters the gating properties of the voltage-dependent
sodium channel. Proceedings of the National Academy of Sciences, 87(1),
323-327.

Blaesse, P., Airaksinen, M. S., Rivera, C., & Kaila, K. (2009). Cation-
chloride cotransporters and neuronal function. Neuron, 61(6), 820-838.

Catterall, W. A. (2000). From ionic currents to molecular mechanisms: the
structure and function of voltage-gated sodium channels. Neuron, 26(1),
13-25.

Catterall, W. A. (2014). Sodium channels, inherited epilepsy, and
antiepileptic drugs. Annual review of pharmacology and toxicology, 54,
317-338.

Catterall, W. A., Dib-Hajj, S., Meisler, M. H., & Pietrobon, D. (2008).
Inherited neuronal ion channelopathies: new windows on complex
neurological diseases. Journal of Neuroscience, 28(46), 11768-11777.

Catterall, W. A., Kalume, F., & Oakley, J. C. (2010). NaV1. 1 channels and
epilepsy. The Journal of physiology, 588(11), 1849-1859.

Claes, L., Del-Favero, J., Ceulemans, B., Lagae, L., Van Broeckhoven, C.,
& De Jonghe, P. (2001). De novo mutations in the sodium-channel gene
SCN1A cause severe myoclonic epilepsy of infancy. The American Journal of
Human Genetics, 68(6), 1327-1332.

Curia, G., Longo, D., Biagini, G., Jones, R. S., & Avoli, M. (2008). The
pilocarpine model of temporal lobe epilepsy. Journal of neuroscience
methods, 172(2), 143-157.

Deweer, B., Pillon, B., Pochon, J. B., & Dubois, B. (2001). Is the HM story
only a ‘remote memory’?: Some facts about hippocampus and memory in
humans. Behavioural brain research, 127(1-2), 209-224.

Dravet, C., Bureau, M., Oguni, H., Fukuyama, Y., & Cokar, O. (2002).
Severe myoclonic epilepsy in infancy (Dravet syndrome). Epileptic
syndromes in infancy, childhood and adolescence, 2, 75-88.

Escayg, A., & Goldin, A. L. (2010). Sodium channel SCN1A and epilepsy:
mutations and mechanisms. Epilepsia, 51(9), 1650-1658.

Escayg, A., MacDonald, B. T., Meisler, M. H., Baulac, S., Huberfeld, G.,
An-Gourfinkel, I., ... & Buresi, C. (2000). Mutations of SCN1A, encoding a
neuronal sodium channel, in two families with GEFS+ 2. Nature genetics,
24(4), 343.

Fountain-Capal, J. K., Holland, K. D., Gilbert, D. L., & Hallinan, B. E.
(2011). When should clinicians order genetic testing for Dravet syndrome?.
Pediatric neurology, 45(5), 319-323.

Frank, H. Y., & Catterall, W. A. (2004). The VGL-chanome: a protein
superfamily specialized for electrical signaling and ionic homeostasis.
Science Signaling, 2004(253), rel5.

Fujiwara, T., Sugawara, T., Mazaki-Miyazaki, E., Takahashi, Y., Fukushima,
K., Watanabe, M., ... & Inoue, Y. (2003). Mutations of sodium channel a
subunit type 1 (SCN1A) in intractable childhood epilepsies with frequent
generalized tonic-clonic seizures. Brain, 126(3), 531-546.

Gazina, E. V., Richards, K. L., Mokhtar, M. B. C., Thomas, E. A., Reid, C.
A., & Petrou, S. (2010). Differential expression of exon 5 splice variants
of sodium channel a subunit mRNAs in the developing mouse brain.
Neuroscience, 166(1), 195-200.

George, A. L. (2005). Inherited disorders of voltage-gated sodium
channels. The Journal of clinical investigation, 115(8), 1990-1999.

Goldin, A. L. (2000). Barchi RL, Caldwell JH, Hofmann F, Howe JR, Hunter
JC, Kallen RG, Mandel G, Meisler MH, Netter YB, Noda M, Tamkun MM,
Waxman SG, Wood JN, and Catterall WA. Nomenclature of voltage-gated
sodium channels. Neuron, 28, 365-368.

Gordon, D., Merrick, D., Auld, V., Dunn, R., Goldin, A. L., Davidson, N., &
Catterall, W. A. (1987). Tissue-specific expression of the RI and RII sodium
channel subtypes. Proceedings of the National Academy of Sciences,
84(23), 8682-8686.

Harkin, L. A., McMahon, J. M., Iona, X., Dibbens, L., Pelekanos, J. T,
Zuberi, S. M., ... & Connolly, M. (2007). The spectrum of SCN1A-related
infantile epileptic encephalopathies. Brain, 130(3), 843-852.

Hille, B. (2001). Ion channels of excitable membranes. Sinauer Associates.
Sunderland, MA, 1375.

Isom, L. L. (2002). The role of sodium channels in cell adhesion. Front
Biosci, 7(1), 12-23.

Kalume, F.,, Frank, H. Y., Westenbroek, R. E., Scheuer, T., & Catterall, W. A.
(2007). Reduced sodium current in Purkinje neurons from Navl. 1 mutant
mice: implications for ataxia in severe myoclonic epilepsy in infancy. Journal
of Neuroscience, 27(41), 11065-11074.

Long, Y. S., Zhao, Q. H., Su, T., Cai, Y. L., Zeng, Y., Shi, Y. W., ... & Liao,
W. P. (2008). Identification of the promoter region and the 5’-untranslated
exons of the human voltage-gated sodium channel Navl. 1 gene (SCN1A)
and enhancement of gene expression by the 5’-untranslated exons. Journal
of neuroscience research, 86(15), 3375-3381.

Lossin, C. (2009). A catalog of SCN1A variants. Brain and Development,
31(2), 114-130.

Loscher, W. (2002). Animal models of epilepsy for the development
of antiepileptogenic and disease-modifying drugs. A comparison of the
pharmacology of kindling and post-status epilepticus models of temporal
lobe epilepsy. Epilepsy research, 50(1-2), 105-123.

Meisler, M. H., & Kearney, J. A. (2005). Sodium channel mutations
in epilepsy and other neurological disorders. The Journal of clinical
investigation, 115(8), 2010-2017.

Meisler, M. H., O’brien, J. E., & Sharkey, L. M. (2010). Sodium channel
gene family: epilepsy mutations, gene interactions and modifier effects.
The Journal of physiology, 588(11), 1841-1848.

Moran, O., Conti, F., & Tammaro, P. (2003). Sodium channel heterologous
expression in mammalian cells and the role of the endogenous B1-subunits.
Neuroscience letters, 336(3), 175-179.

Mulley, J. C., Scheffer, 1. E., Petrou, S., Dibbens, L. M., Berkovic, S. F,
& Harkin, L. A. (2005). SCN1A mutations and epilepsy. Human mutation,
25(6), 535-542.

Oakley, 1. C., Kalume, F., Frank, H. Y., Scheuer, T., & Catterall, W. A.
(2009). Temperature-and age-dependent seizures in a mouse model of
severe myoclonic epilepsy in infancy. Proceedings of the National Academy
of Sciences, 106(10), 3994-3999.

Patino, G. A., Claes, L. R., Lopez-Santiago, L. F.,, Slat, E. A., Dondeti, R.
S., Chen, C., ... & Oyama, F. (2009). A functional null mutation of SCN1B in
a patient with Dravet syndrome. Journal of Neuroscience, 29(34), 10764-
10778.

Petrovski, S., Scheffer, 1. E., Sisodiya, S. M., O'Brien, T. J., & Berkovic, S.
F. (2009). Lack of replication of association between scnia SNP and febrile
seizures. Neurology, 73(22), 1928-1930.

Rivera, C., Voipio, J., Payne, J. A., Ruusuvuori, E., Lahtinen, H., Lamsa,
K., ... & Kaila, K. (1999). The K+/Cl— co-transporter KCC2 renders GABA
hyperpolarizing during neuronal maturation. Nature, 397(6716), 251.

Sausbier, M., Hu, H., Arntz, C., Feil, S., Kamm, S., Adelsberger, H., ... &
Korth, M. (2004). Cerebellar ataxia and Purkinje cell dysfunction caused
by Ca2+-activated K+ channel deficiency. Proceedings of the National
Academy of Sciences, 101(25), 9474-9478.

Scheffer, 1. E., Zhang, Y. H., Jansen, F. E., & Dibbens, L. (2009). Dravet
syndrome or genetic (generalized) epilepsy with febrile seizures plus?.
Brain and Development, 31(5), 394-400.

Schlachter, K., Gruber-Sedimayr, U., Stogmann, E., Lausecker, M., Hotzy,
C., Balzar, 1., ... & Wichmann, H. E. (2009). A splice site variant in the
sodium channel gene SCN1A confers risk of febrile seizures. Neurology,
72(11), 974-978.

Scorza, F. A., Arida, R. M., Naffah-Mazzacoratti, M. D. G., Scerni, D.
A., Calderazzo, L., & Cavalheiro, E. A. (2009). The pilocarpine model of
epilepsy: what have we learned?. Anais da Academia Brasileira de Ciencias,
81(3), 345-365.

Sendrowski, K., & Sobaniec, W. (2013). Hippocampus, hippocampal
sclerosis and epilepsy. Pharmacological Reports, 65(3), 555-565.

Stenson PD, Ball E, Howells K, Phillips A, Mort M, Cooper DN. (2008).

52 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES VOLUME-CILT 6/ NUMBER-SAYI 1 / 2019



Human Gene Mutation Database: towards a comprehensive central
mutation database. J Med Genet. 45(2):124-6.

Sugawara, T., Mazaki-Miyazaki, E., Fukushima, K., Shimomura, J.,
Fujiwara, T., Hamano, S., ... & Yamakawa, K. (2002). Frequent mutations
of SCN1A in severe myoclonic epilepsy in infancy. Neurology, 58(7), 1122-
1124.

Suls, A., Claeys, K. G., Goossens, D., Harding, B., Van Luijk, R., Scheers,
S., ... & Smouts, I. (2006). Microdeletions involving the SCN1A gene may
be common in SCN1A-mutation-negative SMEI patients. Human mutation,
27(9), 914-920.

Tate, S. K., Depondt, C., Sisodiya, S. M., Cavalleri, G. L., Schorge, S.,
Soranzo, N., ... & Wood, N. W. (2005). Genetic predictors of the maximum
doses patients receive during clinical use of the anti-epileptic drugs
carbamazepine and phenytoin. Proceedings of the National Academy of
Sciences, 102(15), 5507-5512.

Tate, S. K., Singh, R., Hung, C. C., Tai, J. 1., Depondt, C., Cavalleri,
G. L., ... & Liou, H. H. (2006). A common polymorphism in the SCN1A
gene associates with phenytoin serum levels at maintenance dose.
Pharmacogenetics and genomics, 16(10), 721-726.

Wolff, M., Cassé-Perrot, C., & Dravet, C. (2006). Severe myoclonic epilepsy
of infants (Dravet syndrome): natural history and neuropsychological
findings. Epilepsia, 47, 45-48.

REVIEW ARTICLE-DERLEME

VOLUME-CILT 6 NUMBER-SAYI 1 / 2019 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES 53

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



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

REVIEW ARTICLE-DERLEME

Year (Yil) : 2019

Volume (Cilt) : 6

Issue Number (Sayi) : 1

Doi : 10.5455/JNBS. 1530393578

Received/Gelis 30.06.2018
Accepted/Kabul 28.08.2018
JNBS, 2019, 6(1):54-61

Tugce Uzunoglu: https://orcid.org/0000-0003-3157-3154
Belkis Atasever Arslan: https://orcid.org/0000-0001-5827-8484

AKSONAL TRANSPORTU ETKIiLEYEN SiNYAL YOLAKLARI
UZERINDEN ALZHEIMER PATOLOJiSiNE KATILMASI

MUHTEMEL OLAN MIKRORNA'LAR
POSSIBLE MICRORNAS PARTICIPATING IN ALZHEIMER’S PATHOLOGY VIA
SIGNALING PATHWAYS AFFECTING AXONAL TRANSPORT

Tugce Uzunoglu', Belkis Atasever Arslan™

0z

Alzheimer hastaligi, ndronlarin ilerleyici fonksiyonel bozukluklan ve dliimleriyle karakterize edilen, ekstraselliiler (ndronlar arasi)
ortamda biriken amiloid B (AB)’larin olusturdugu senil plaklar ile intraselliiler alanda (ndron ici) hiperfosforilasyona ugramis
tau proteinlerinin birikmesiyle olustugu bilinen, sinsi baslangigh ve ilerleyici bir ndrodejeneratif hastaliktir. Son ddnemde
yapilan calismalar ndronal fonksiyonlarin bozulmasi ve ndronlar arasindaki iletisimin zayiflamasi sonucunda ortaya cikan
nirodejenerasyonun temel nedeninin fonksiyonu bozulmus aksonal transport olabilecegini dne siirmektedir. Aksonal transport
ndronlann birbirleriyle iletisimlerini siirdiirebilmesi, ndronal fonksiyonlarini yerine getirebilmesi ve hayatta kalabilmeleri igin
gerekli olan; protein, organel, ndrotrofik faktdr ve ndrotransmitter vezikiillerinin tasinmasini saglayan dinamik bir sistemdir. Bu
sistem, icine birgok proteinin dahil oldugu biiyiik bir sinyal yolag tarafindan korunmakta ve devamlihg saglanmaktadir. Fakat
viicutta bircok molekiiler mekanizmanin post-transkripsiyonel diizenlenmesine katilarak immun sisteme dayanan hastaliklar,
kanser ve ndrodejeneratif hastaliklar gibi daha bircok hastalikta rol oynayan miRNA’lar bu sinyal yolagindaki proteinlerin de
ekspresyonlarini degistirerek tau hiperfosforilasyonuna, aksonal transportun bozulmasina ve dolayisiyla Alzheimer hastalifina
neden oluyor olabilmektedirler. Bu derleme c¢alismasinda miR-133, miR-224, miR-155, miR-34a, miR-125b, miR-9, miR-124,
miR29-a/b/c, miR-10b ve miR-132 olmak iizere incelenen 12 miRNA’nin aksonal transportta rol oynayan sinyal yolaklarina katilip
tau hiperfosforilasyonuna ve aksonal transport bozulmasina sebep olarak Alzheimer patolojisine katilma ve biyomarker olarak
kullanilabilme potansiyelleri incelenmistir.

Anahtar Kelimeler: alzheimer hastaligi; tau hiperfosforilasyonu; aksonal transport; kinezin ve dinein motor proteinleri; mikroRNA'lar
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Abstract
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Alzheimer’s disease is a sneaky-onset and progressive neurodegenerative disease characterized by the accumulation of senile
plaques formed by amyloid B (AB) accumulated in the extracellular environment and intracellular hyperphosphorylated tau proteins
characterized by progressive functional disorders and deaths of neurons. Recent studies suggest that the underlying cause of
neurodegeneration may be disorders in axonal transport mechanisms. Axonal transport is a dynamic system required for neurons
fo communicate with each other, to fulfill neuronal functions and to survive. It performs these functions by transporting proteins,
organelles, neurotrophic factors and neurotransmitter vesicles throughout the neuron. This system is protected and maintained by
a large signal path that contains many proteins. However, by participating in the post-transcriptional regulation of many molecular
mechanisms in the body, miRNAs that play a role in many other diseases, such as diseases based on the immune system, cancer
and neurodegenerative diseases, can alter the expression of proteins in this signal pathway, leading to tau hyperphosphorylation,
impaired axonal transport and hence Alzheimer’s disease. In this review study, 12 strains of microRNAs such as miR-133, miR-
224, miR-155, miR-34a, miR-125h, miR-9, miR-124, miR29-a/b/c, miR-10b and miR-132 have been investigated for their ability to
participate in signaling pathways that play a role in axonal transport and their ability to participate Alzheimer pathology by causing

tau hyperphosphorylation.

Keywords: alzheimer's disease; tau hyperphosphorylation; axonal transport; kinesin and dynein motor proteins; microRNAs

1. Giris

Norodejeneratif hastaliklar, sinir sisteminin ana {yesi
olan noéronlarin ilerleyici fonksiyonel bozukluklari ya
da oOlumleriyle karakterize edilen kalitsal ya da yasa
bagl olarak meydana gelen hastaliklardir. (Grasso ve
ark., 2015). Bu hastaliklar, beyinde ekstrasellller ve
intraselltler protein birikimlerinin de dahil oldugu bircok
patolojik dedisiklikle iliskilendirilmistir. Norodejeneratif
bozukluklara yol acan patolojik degisikliklerin arastirilmasi
son on yilda yapilan bilimsel arastirmalarin odak noktasi
olmustur fakat bu hastaliklara neden olan molekiler
metabolizmalar hala tam olarak anlasilamamistir. Bu
sebeple ndrodejeneratif hastaliklar igin tedavi edici
herhangi bir ilag bulunmamakla birlikte mevcut ilaglar
yalnizca semptomlari azaltici etki yapar. (Quinlan ve ark.,
2017).

Norodejeneratif hastaliklarin en vyaygin temsilcileri
Alzheimer, Parkinson ve Huntington hastaliklaridir.
(Armstrong ve ark., 2005). Alzheimer Hastaligi (AH) ilk
kez 1907 yilinda Alman psikiyatrist ve ndropatolog Dr.
Alois Alzheimer tarafindan, 51 yasindaki kadin hastasi
Auguste Deter’in otopsi sonuglarinda gozlemledigi senil
plak ve norofibriler yumak sonucunda tanimlanmistir.
(Oner, 2012). Nérodejeneratif hastaliklarin en yaygin
olani Alzheimer igin en 6nemli risk faktérd ileri yastir
ve 65 yas sonrasinda gortlme sikhdi her 5 yilda bir
ikiye katlanmaktadir. Yasli nifusun artis hizi géz énilne
alindiginda, 2050 yili itibari ile Alzheimer hastalarinin
sayisinin 100 milyona ulastigi 6ne surilmektedir. (O’Brien
ve Wong, 2011).

Yasa bagh demanslarin en yaygin nedeni olan Alzheimer,
sinsi baglayan ve siirekli ilerleyen bir hastaliktir. ilerleyici
bir hastalik olmasi nedeniyle klinik bulgular hastalgin
seyrine gore siniflandiriimaktadir. Siradan gtinlik olaylarin,
isimlerin ve esya yerlerinin unutulmasiyla baglayan hastalik
gecmiste yasama, aile lGyelerini taniyamama, ev odalarini
karistirma ve konusma kaybi ile devam eder. Sonlara
dogru hareket etme, beslenme, banyo yapma ve tuvalet
kontrollinde kayip gorulir. Yurime bozuklugu sebebiyle
yataga bagiml hale geldikten sonra ise enfeksiyon ya da
emboliye bagli 8lim gerceklesir. (Oner, 2012).

Ekstraselliler ortamda biriken amiloid B (AB)'larin
olusturdugu senil plaklar ile intraselliler alanda
hiperfosforilasyona ugramis tau proteinlerinin birikmesiyle

olusan norofibriler yumaklar Alzheimer hastaliginin iki ana
ogesi olarak gosterilmektedir. (Hardy ve Selkoe, 2002).
Dogal olarak sentezlenen ve fonksiyonu bilinmeyen amiloid
prekursor protein (APP) bir membran integral proteinidir.
Normal fizyolojik kosullar altinda APP'nin a-sekretaz ve
y-sekretaz enzimleriyle kesilmesi sonucu amiloidojenik
olmayan c¢o6zilnebilir peptidler olusur. Patolojik kosullar
altinda ise APP, B-sekretaz enzimleri (6zellikle BACE1)
tarafindan kesilir ve amiloidojenik nérotoksik AB peptidleri
olusur. (Quinlan ve ark., 2017). APP, periferde genellikle
a-sekretaz aktivitesi ile pargalanirken néronal hiicrelerde
parcalama islemini B-sekretaz gergeklestirir. Norofibril
yumaklarinin ise hiperfosforillenmis tau proteinleri
sebebiyle olustugu bilinmektedir. Tau proteinleri tim
cekirdekli hilcrelerde goralir fakat adirhkh olarak
néronlarda bulunmaktadir. Bu proteinler mikrotubdllere
baglanarak mikrottiblil olusumuna katki saglamaktadirlar.
Fakat Alzheimer hastaliinda tau proteinlerinin anormal
fosforillenmeleri gorilir ve bunun sonucunda proteinler
yanlis katlanip birikerek nérofibril yumaklarini olustururlar.
Norofibril yumaklarinin néronal hiicre 6limi ve sinaps
kayiplariyla dogrudan bir iliskisi oldugu bilinmektedir.
(Spillantini ve Goedert, 2013).

Alzheimer hastaliinin  tanimlanan iki farkli tird
mevcuttur. Sporadik (kalitsal olmayan) Alzheimer tim
hastaligin %95’ini olustururken, ailesel ya da erken
baslangicli Alzheimer tim hastalifin %5’ini meydana
getirir. Sporadik Alzheimer yas, yasam tarzi, tip 2
diyabet, beslenme ve apolipoprotein E4 (APOE4) alleli
ile iliskilendirilirken erken baslangigli Alzheimer ise direkt
olarak AR plaklarinin olusumuna sebep olan genlerdeki
(Amiloid Prektrsér Protein, Presenilinl, Presenilin2)
mutasyonlarla iliskilendirili. (Reddy ve ark. 2017;
Guerreiro ve Hardy, 2014).

2. Alzheimer Hastaliginda Aksonal Transport
2.1. Aksonal Transport

Noéronlar, hayatta kalabilmek ve fonksiyonlarini yerine
getirebilmek adina blylk 6nem tasiyan ve birbirleriyle
bagdlantili halde olan birgok islem meydana getirmektedir.
(Brady ve Morfini, 2017; Chevalier-Larsen ve Holzbaur,
2006). Bu islemlerin temelini ise aksonal transport
olusturmaktadir. Noronlar igin hayati 6nem tasiyan
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aksonal transport mikrotibll, aktin filamentleri ve
ara filamentlerin olusturdugu noéronal hiicre iskeleti
boyunca meydana gelmektedir. Aksonal transportun

gerceklesebilmesi icin hiicre iskeletine, motor proteinlere
ve ATP hidrolizi yaparak hareket igin enerji elde edilmesini
saglayan enzimlere ihtiyac duyulmaktadir. (Chevalier-
Larsen ve Holzbaur, 2006). Hiicre govdesinde sentezlenen
ve paketlenen membran badimli organeller, proteinler
ve lipidler motor proteinlerin yardimiyla akson boyunca
tasinirlar. Bunlarin yaninda nérondan uzaklastiriimasi ya
da yikilmasi gereken maddeler de hiicre gévdesine dogru
tasinir. Metabolizma ve iskelet elementleri de aksonal
transport ile tasinip akson ve dendritlerin yapisal ve
biyokimyasal heterojenasyonunu saglar. Tim bunlara ek
olarak norotrofik sinyaller ve nérotransmitter vesikiilleri de
hedef hiicreye aksonal transport ile tasinarak néronlarin
bilgi alisverisi yapmasini saglar. Bu olay néronlarin mimari,
sinaptik baglanti kurma ve yasami devam ettirmeleri igin
temel olaydir. (Brady ve Morfini, 2017).

Aksonal transport, kinezin ve dinein olarak bildigimiz

motor protein aileleri aracihdi ile gerceklesmektedir.
Uzun mesafeye bir molekll tasinmasi gerektiginde
tasima mikrotibll tabanli gercgeklesirken, mesafe kisa
oldugunda tasima aktin filament tabanli dagitici tasima
seklinde gergeklesir. (Chevalier-Larsen ve Holzbaur,
2006). Mikrotlbll tabanh molektler motor proteinler,
mikrotUbdllerin intrinsik polaritelerini tanir ve (+) vya
da (-) ucu secerek hareket eder. Bu 6zellige dayanarak
sOyleyebiliriz ki néronlardaki mikrotibil organizasyonu
anterograd ve retrograd olarak yapilanmistir. Retrograd
tasima, hilcre gevresinden somaya dogru, multisubunit
motor protein kompleksi dinein ile gergeklesen
tasimadir.  Sinyal komplekslerinin translokasyonuna
ve membrana badiml organellerin tasinmasina katilr.
Ayrica degredasyona udgrayacak olan komponentleri
sinaptik terminal ve aksonlardan hicre gdvdesine
goturdr. Anterograd tasima ise motor proteinlerden
kinezin superailesi (KIF) yardimiyla somadan aksonlara
ve dendritlere dodgru gergeklesen tasimadir. Kinezin
sliperailesinin bir Uyesi olan geleneksel (ana) kinezin
(kinezin 1) sinir sisteminde en gok bulunan kinezindir.
Sinaptik vezikll ©Onclsi, aksolemmal proteinler ve
mitokondri gibi membrana badimli organeller tasir.
(Chevalier-Larsen ve Holzbaur, 2006).

Alzheimer hastaligi da dahil olmak (izere tim
norodejeneratif hastaliklara neden olarak ndéronlarin
fonksiyonlarinin bozulmasi ve néronlar arasindaki iletisimin
zayiflamasi goOsterilmektedir. Son dbdnemde vyapilan
galismalar bu bozulmalarin ve zayiflamalarin sonucunda
ortaya c¢ikan nodrodejenerasyonun temel nedeninin
fonksiyonu bozulmus aksonal transport olabilecedini 6ne
strmektedir. (Hares ve Wilkins, 2017). Aksonal sismeye
ve uzamaya neden olan transport bozuklugu Alzheimer
hastaligina sahip beyinlerde gorilen yaygin bir 6zelliktir
ve siklikla anormal protein kalintilarinin birikmesine yol
acan spesifik hiicre iskeleti dedisiklikleri ile bagslatilir.
(Bamburg ve Bloom, 2009). Hicre iskeleti degdisiklikleri
sonucunda tasinamayip blUylk miktarda biriken APP ve
tau proteinleri aksonal transportu bozar. Transporttaki
bozulma ndéron yapisinin stabilitesini ortadan kaldirir ve
bu bozulma ndérodejenerasyonla sonuglanir. (Hares ve
Wilkins, 2017).

Alzheimer hastaliinda aksonal transportun bozulmasinin
temel nedeni olarak kinaza dayali sinyal yolaklarinda
meydana gelen degdisiklikler gosterilmektedir. Dedisen
kinaz aktiviteleri sonucunda néronal proteinlerin anormal
fosforilasyonu goéraltr. Bu fosforilasyona bagl olarak da
proteinler ndéronun gdvdesinde ve aksonunda birikerek
aksonal transportun bozulmasina katilir. (Brady ve Morfini,
2017). Noéronal proteinlerde meydana gelen anormal
fosforilasyonun en belirgin érnekleri, aksonal iskeletin ana
fosfoproteinleri olan tau proteini ve nérofilamentlerdir.
Fosforilasyonda rol oynayan kinazlarin en belirgin 6rnegi
ise (GSK3pB)'dir. (Brady ve Morfini, 2017).

2.2, Tau Hiperfosforilasyonunun Aksonal
Transporta Etkisi
insanda sentezlenen tau proteini, birincil olarak

néronlardan eksprese edilen tek bir gen tarafindan kodlanir.
Mikrotubdllerin yapisina katilan ana proteinlerden biri olan
tau proteininin birincil biyolojik goérevi, mikrottbdllerin
stabilizasyonunu saglamaktir. (Kneynsberg ve ark., 2017;
Bamburg ve Bloom, 2009). Tau proteinlerinin anormal
fosforillenmesiyle tau patolojisi meydana gelmektedir. Bu
patoloji hemen hemen tim nérodejeneratif hastaliklarda
go6rilmesine ragmen en yaygin bilindigi hastalik Alzheimer
hastalididir. Tau patolojisinin altinda yatan mekanizmalar
henldz tam olarak aydinlatiimis olmasa da tauopatinin,
hastaligin erken dénemlerinde meydana gelen sinaptik
fonksiyon ve néronlar arasi baglanti kaybi ile iligkili oldugu
bilinmektedir. (Kneynsberg ve ark., 2017).

Alzheimer hastaliyinda tau patolojisinde rol oynayan
bazi kinazlarin aktivitesi dedisir ve bunun sonucunda
mikrotibullerin stabilizasyonunu saglayan tau proteinleri
anormal bir sekilde fosforillenir. Tau proteinlerindeki
mikrottbile baglanma bolgesi ile fosforillenme
bélgesi cakistigindan, hiperfosforilasyona udramis tau
proteinlerinin mikrottbdlllere olan affinitesi azalir. Tau
proteinlerinin  yapidan ayrilmasiyla  mikrotibdllerin
stabilizasyonu bozulur ve pargalanir. Hiperfosforilasyona
ugrayan tau proteinleri ise norofibril yumaklar olusturarak
néron iginde birikirler. Hem bu birikim hem de mikrotubul
yapisinin bozulmasi sonucu aksonal transportta meydana
gelen degisiklikler néronal baglantinin kaybina katkida
bulunur. (Kneynsbergveark.,2017).Alzheimerhastaliginda
meydana gelen tau lezyonlari aksonal dejenerasyona
yol agan en belirgin patolojik belirteclerdendir. (Kanaan
ve ark., 2013). immunhistokimyasal kanitlar, patolojik
tau formlarinin néropil ipliklerinde birikerek aksonal
transportu inhibe ettigini ve aksonal onarim igin énemli
olan hicresel sureglerin parcalanmasina neden oldugunu
gostermektedir. (Kanaan ve ark., 2011).

2.3. Tau Hiperfosforilasyonu Uzerinde Etkisi Olan
Aksonal Transport Sinyal Yolaklari

Aksonal transportta goérev alan sinyal vyolaklari,
olgunlasmamis néronlarda dendrit ve akson olusumundan,
mikrotibillerin olusumundan ve olusumu tamamlanmis
mikrotlUbdllerin stabilizasyonunu ndéronun yasami boyunca
koruyarak aksonal transportun sorunsuz bir sekilde
islemesini saglamaktan sorumlu olan yolaklardir. (Arimura
ve Kaibuchi, 2007). Noronlar igin hayati énem tasiyan
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bu sinyal yolaklarinda Protein Kinaz A, Protein Kinaz C,
GSK3B, Fosfotidilinositol 3-Kinaz (PI3K), Fosfotidilinositol
3,4,5-trifosfat (PIP3) gibi bircok dnemli protein kinaz ve
Tau, Mikrotiibil iliskili Protein 1 (MAP1B) ve Adenomatdz
Polipozis Coli (APC) gibi mikrotibdullerin yapisina katilan
onemli proteinler gorev alir.

Aksonal transportta gorev alan sinyal yolaklarinin ortak
kesisim noktasi GSK3B'dir. Bircok ndrodejeneratif hastalik
lizerinde belirgin bir etkisi olan ve GSK3B sinyal yolagi
olarak da adlandirilan bu yolak, Alzheimer hastaliinda da
blyulk bir rol oynamaktadir. (Kaytor ve Orr, 2002). GSK38,
tau fosforilasyonunu gergeklestiren temel enzimdir. Tau
proteinlerini fosfatlamasinin ardindan mikrottbdullerden
ayrilan tau proteinleri noérofibriler yumaklar olusturup
noéronda birikirler. Stabilizasyon proteinlerini kaybeden
mikrotibdllerin  parcalanmasi ve tau proteininlerinin
néron iginde birikmesi sonucu aksonal transport bozulur.
Bozulan aksonal transport ve biriken hiperfosforillenmis
tau proteinleri nérodejenerasyonla sonuglanir.

GSK3p’'nin fosforile etmekle gorevlioldudu, transkripsiyon
faktorlerini de dahil olmak (izere 40'tan fazla protein
oldugu bilinmektedir. (Jope ve Johnson, 2004). GSK3B'In
aksonal transportla dogrudan iliskisi bulunan substratlari
tau proteini, MAP1B, Kollapsin Yanit Mediatér Protein 2
(CRMP-2), APC, KLC, B-katenin ve noérofilamentlerdir.
B-katenin, hilicre-hlicre adezyonundan sorumlu olan bir
proteindir. Hicre-hlcre iletisimini saglayarak aksonal
transport ile tasinan nérotrofik faktér ya da proteinlerin
diger noronlara iletiimesinde goérev alarak hicre
canliligini  destekler. B-katenin’in, GSK3B tarafindan
fosfatlanmasi sonucu degredasyonu ve hicre-hicre
adezyon mekanizmasinin bozulmasi gercgeklesir. (Kaytor
ve Orr, 2002). Tau, MAP1B, CRMP-2 ve APC proteinleri
mikrotubdl iliskili protein ailesine ait proteinlerdir.
Mikrotibll fonksiyonlarinin dizenlenmesinde merkezi
bir rol oynayan bu proteinler, transport, polimerizasyon,
depolimerizasyon, ve tubulinlerin capraz badglanmasi
gibi birgok fonksiyon igerirler. Mikrotibdillerin yapisina
katilip stabilizasyonunu saglayarak aksonal transportun
mikrotibil boyunca devam edebilmesini saglarlar.
APC ayni zamanda f-katenin proteininin kontrol
mekanizmasina da katihir. Mikrotibllin yapisina katilip
fonksiyonunu belirleyen bu proteinler de fosfatlaninca
tau ile ayni sonug ortaya cikar. (Jope ve Johnson, 2004).
GSK3B'nin son substrati olan KLC ise fosfatlandigi
zaman tasidigi kargolara baglanma 6zelligini kaybeder
ve aksonal transport bozulur. GSK3B'nin bu fonksiyonu,
hlicre géginde de bliylik 6nem tasidigini géstermektedir.
(Morfini ve ark., 2002).

Katildigi bircok mekanizma dolayisiyla hicreler igin
hayati énem tasiyan GSK3B sinyal yoladi cok ciddi bir
sekilde kontrol ve dizenleme mekanizmalar altindadir.
iki yénden de islev géren bu enzim hem akson gelisimi
icin gereklidir hem de artmis aktivasyonu sonucu akson
uzamasini engelleyebilmekte ve mikrotibdl vyapisini
degistirerek akson vyapisini bozabilmektedir. Akson
olusumu ve aksonal transportun korunmasi sirasinda
pozitif ve negatif sinyallerin sirekli dengede olmasi
gerektigi Gc¢ farkli yolak tarafindan kontrol edilir. Bu
noroprotektif yolaklardan ilki PI3K-PIP3-Akt-GSK3p
yolagidir. PI3K enzim ailesi hicresel blylume, htcresel
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farklilasma, htcresel codalma, hiicresel hareket ve
hicreigi trafik gibi birgok hiicresel fonksiyonda rol oynar.
Noéronlarda da akson olusumu ve aksonal transportun
korunmasi igin GSK3p'nin aktivasyonunu baskilayarak etki
gosterir. Hicreiginden gerekli uyarilar alindiginda PI3K,
lipid formu olan PIP3'( tretir. Uretilen PIP3, Fosfoinositide
Bagiml Protein Kinaz 1 (PDK-1) ve integrin Bagh Kinaz'i
(ILK) aktive eder. Aktive olmus bu kinazlar serin/treonin
spesifik kinaz olan Akt'yi fosfatlayarak aktiflestirirler.
Akt, fosfatlaninca inaktif duruma gegcen GSK3B'y1 Ser-9
kismindan fosfatlayarak inaktiflestirir. Akt'ye ek olarak
Protein Kinaz A ve Protein Kinaz C de GSK3p (lizerinde
ayni etkiyi gosterebilir. Boylece akson olusumu ve aksonal
transport, dolayisiyla da néron yasami korunmus olur.
(Jope ve Johnson, 2004). Noroprotektif yollardan ikincisi,
Hicre Boélinmesi Kontrol Proteini 42 (cdc42) ile PAR
Kompleksi adi verilen bir protein kompleksinden meydana
gelmektedir. PAR Kompleksi PAR3, PARG6 ve Atipik Protein
Kinaz C proteinlerinden olusmaktadir. (Arimura ve
Kaibuchi, 2007).

Cdc42, Rho ailesine ait klglk GTPazlardandir. Hlcre
morfolojisi, hicre donglsu ve hiicre gogl gibi bircok
fonksiyonel gorevi vardir. Bu gorevlerinden biri de PAR
Kompleksi Gzerinden GSK3B'yi fosfatlayip inaktiflestirerek
hiicre morfolojisini ve aksonal transportu koruyup hiicresel
goce destek olmaktir. (Arimura ve Kaibuchi, 2007). Norit
uzamalari ve farklilasmalari sirasinda, Rho ailesi GTPazlari
kontroliinde aktin filamentlerinin yeniden dizenlenmesi,
mikrotibdllerin  olusmasi ve olusan mikrotibdllerin
stabilizasyonunun GSK3B (izerinden korunmasi gergek-
lesir. Rho GTPazlarindan en gok karakterize olmus olanlar
cdc42, Racl ve RhoA proteinleridir. Bu proteinler hem
nérit uzamasinda hem mikrotubdller Gzerinden akson
olusmasinda hem de aksonal transportun korunmasindan
sorumludur. (Arimura ve Kaibuchi, 2005).

Elealinanikifarklinéroprotektif sinyal yoladi birbirlerinden
bagimsiz dedildir. PIP3 tarafindan fosfatlanarak aktive
edilen RAP1B proteini, cdc42 proteinini aktive eder. Cdc42
ile iliski kurmalari sonucunda PAR Kompleksi aktiflesir.
PAR3,

Rac Guanine Nukleotit Dedisim Faktérleri (Rac GEF) ile
etkilesim kurarak Racl proteininin aktiflesmesini saglar.
Racl proteini de PI3K'1 aktive etme 6zelligi sayesinde bir
pozitif feedback olusturur ve iki sinyal yolagini birbirine
baglar. (Arimura ve Kaibuchi, 2007). Sonuc¢ olarak
GSK3B’ya baglanan bu sinyal yolaginin temel gorevi pozitif
ve negatif sinyalleri dengede tutarak akson olusumu,
mikrotlbdl olusumu ve olusan mikrotibdllerin Gzerinden
aksonal transportu korumaktir.

Aksonal transportun dizenlenmesine katilan bir diger
sinyal yolagi da merkezinde RhoA proteininin bulundugu
yolaktir. RhoA proteini de tipki cdc42 ve Rac proteinleri
gibi hiicre iskeletinin diizenlenmesinden sorumlu olan ana
proteinlerdendir. (Valastyan ve Weinberg, 2011). RhoA'nin
aktiflestirdigi Rho-Kinaz, GSK3B gibi, mikrotibdle
badlanan ve mikrotlbllin stabilizasyonundan sorumlu
olan proteinleri fosfatlayarak bu proteinlerin mikrotibul
yapisindan ayrilmasina neden olur. Boylece mikrotlbdullerin
stabilizasyonunun bozulmasina ve pargalanmasina sebep
olur. (Arimura ve Kaibuchi, 2007).
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Rho-Kinaz, mikrotibul iliskili proteinleri fosfatlamakla
kalmaz ayni zamanda PTEN proteini (zerinden PIP3
yolagini baskilayarak da iki farkh yolak (zerinden
aksonal transporta zarar verir. PTEN, proteinlerin belirli
bolgelerinden fosfat ayirmakla gérevli olan fosfatazlardan
biridir ve Alzheimer hastaliginda hipokampal néronlarda
aktiflesmis PTEN miktarinin arttidi bilinmektedir. (Griffin
ve ark., 2005). Rho-Kinaz PTEN'i aktiflestirir. Aktiflesmis
PTEN, PIP3'lU baskilar. Aksonal transporta iki farkli sinyal
yolagindan koruma sadlayan PIP3’Un baskilanmasi
sonucunda ne cdc42 ne de Akt proteinleri aktiflesemez
ve GSK3B’nin baskilanmasi saglanamaz. Baskilanamayan
GSK3B, mikrotlibllin yapisina katilan proteinleri
fosfatlayarak mikrotlbll yapisinin, aksonal transportun
ve dolayisiyla ndéronlarin fonksiyonunun bozulmasina
sebep olur. (Arimura ve Kaibuchi, 2007).

3. Alzheimer Hastaliginda MikroRNA'lar
3.1. MikroRNA’lar

MikroRNA’lar (miRNA’lar) post-transkripsiyonel asamada
gen regllasyonundan sorumlu olan, yaklasik 18-22
nikleotidden olusan, kiglk, endojen ve kodlanmayan
RNA'lardir.  iIlk olarak 1993 vyilinda Caenorhabditis
elegans’ta kesfedilmislerdir. (Basavaraju ve De Lencastre,
2016; Wightman ve ark., 1993). Cogunlukla genomik
DNA'nin  kodlanmayan genler arasi bdlgelerinden
(intergenik) sentezlenirler fakat az miktarda ekzonlardan
ve intronlardan da sentezlenebilirler. (Millian, 2017).
miRNA’larin  post-transkripsiyonel  asamadaki gen
regilasyonunu dizenlemesi memeli genomunda popller
bir durumdur. Tahmini olarak %30-90 insan geni 1000'den
fazla miRNA ile reglle edilmektedir. (Dehghani ve ark.,
2017). miRNA’lar gen regllasyon islemini yaparken
miRNA’larin 5" ucu mRNA’larin heniliz translasyona
ugramamis 3’ ucu ile (3’'UTR) eglesir. Bunun sonucunda
mMRNA'nin parcalanmasina ya da translasyonun durmasina
sebep olurlar. (Dehghani ve ark., 2017). GUnimuzde
miRNA’larin tim tlrlerde ve dokularda meydana gelen
hastaliklarin ve hiicresel homeostazinin anahtar regilatori
oldugu bilinmektedir. MiRNA’lar immun sisteme dayanan
hastaliklar, kanser ve ndérodejeneratif hastaliklar gibi daha
birgok hastalikta rol oynamaktadirlar. (Quinlan ve ark.,
2017).

Insan viicudunda uretilen miRNA'larin %70'i beyinde
Uretilmektedir ve bu miRNA’lar beyinde hayati 6nem

tasiyan noktalarda gorev almaktadirlar. Bu vylizden
herhangi bir sebeple fonksiyonlari bozuldugunda
ya da ekspresyon dlzeyleri dedistiginde beyinde

patolojik durumlar olusturabilirler. (Boudreau ve ark.,
2014). miRNA’larin amilod plak ve ndrofibriler yumak
olusumundaki rolinin anlasilmasi igin yapilan birgok
farkli calismada, beynin farkh bodlgelerinde sentezlenen
ve Alzheimer hastaliginin patolojisinde beynin farkli
bblgelerine etki eden birgok miRNA arastinimistir.
Gegmisten glinimlUize kadar birbirinin Gstlinden ilerleyerek
devam eden galismalar sonucunda, deneysel modellerde
ve Alzheimer hastaliina sahip insan 6rneklerinde tutarli
bir sekilde deregtilasyonlari gerceklesen 8 miRNA ailesi
tanimlanmistir. miR-29 (a/b/c), miR-15, miR-107, miR-

146 (a,b), miR-9, miR-101, miR-106 ve miR-212/132yi
kapsayan bu 8 ailenin her lyesi beynin farkl bdlgelerinde
farkli mekanizmalarla sentezlenebilmekte ve beynin
farkl bolgelerini Alzheimer hastaliginin farkli metabolik
yolaklarini kullanarak etkileyebilmektedirler. (Quinlan ve
ark., 2017).

3.2. Aksonal Transportu Etkileyen Sinyal Yolaklari
Uzerinden Alzheimer Patolojisine Katilmasi
Muhtemel Olan miRNA’lar

Vicutta birgok mekanizmanin dizenlenmesine katilarak
farkl birgok hastaligin patolojisinde rol oynayan miRNA'lar,
noronal hiicre iskeleti proteinleri de dahil olmak Uzere
tim hicre iskeleti proteinlerinin dizenlenmesine katilirlar.
(Valastyan ve Weinberg, 2011). miR-133 ve miR-155,
noéronal hiicre iskeletinin temel proteinleri olan Rho,
Rac ve cdc42 proteinlerinin diizenlenmesine katilan ana
miRNA’lardir. Bunlarin yaninda miR-224, miR-10b, miR-
125b, miR-29¢, miR-34a, miR-132, miR-9 ve miR-124 de
cesitli proteinler Gzerinden aksonal transportta gérev alan
sinyal yolaklarina katilarak aksonal transportu etkilerler.
(Valastyan ve Weinberg, 2011; Martirosyan ve ark., 2016;
Zhang ve ark., 2015).

miR-133, hicre iskeleti proteinlerinin dizenlenmesine

iki ana protein Uzerinden katildigindan néronlar ve
fonksiyonlariigin ekstra bir 6nem tasimaktadir. miR-133’tn
kendine has olan tuhaf tarafi, iki farkl protein Gizerinden
katildigi bu iki farkh yolagin néronlar igin farkli sonuglar
dogurmasidir. Cdc42 proteinini baskilayarak bu proteinin
ekspresyon seviyesini dusurir. (Valastyan ve Weinberg,
2011). PAR kompleksi ile birleserek GSK3B'y1 baskilayan
cdc42 seviyesinin  azalmasi sonucunda GSK3B'nin
aktivasyonu artar. GSK3B aktivasyonunun artmasi ise
mikrotibul iliskili proteinlerin, 6zellikle tau proteininin,
hiperfosforilasyonuna ve mikrotlbll yapisindan ayrilip
mikrotlbulin pargalanmasina sebep olur. Mikrotibulden
ayrilan  hiperfosfortilasyona udramis tau proteini
néron icinde birikmeye baslarlar.  Mikrotibdllerin
parcalanmasiyla bozulan aksonal transport sebebiyle
biriken tau proteinleri ne hicre go6vdesine goétirilip
parcalanabilir ne de aksonal terminale tasinip ekzositoz
yoluyla hicre disina salinabilir. Bunun sonucunda
katlanip bir yumak haline gelerek Alzheimer hastaliginin
iki belirgin patolojisinden biri olan ndérofibriler yumaklari
olustururlar. miR-133’ln katildigi bu yolak, ekspresyon
seviyesi normal seviyesinin Ustline giktiginda, GSK3B'nin
baskilanmasini engelleyip néronlarda norofibriler
yumaklar olusmasina buylk katki sadlayarak Alzheimer
hastaligina yol acabilecedini géstermektedir. miR-133lin
baskiladigi bir diger hiicre iskeleti proteini ise RhoA’dir.
miR-133, RhoA ekspresyonunu baskilayarak aktiflesmis
Rho-Kinaz seviyesini azaltir. Aktif Rho-Kinaz seviyesini
azaltarak hem mikrotlbdl yapisina katilan proteinlerin
fazla fosfatlanmasini engeller hem de Rho-Kinaz'in PTEN
Uzerinden PIP3'U baskilamasini engelleyerek cdc42
yolaginin GSK3B’y1 baskilamasina destek olmus olur. miR-
133’Gn katildigi bu ikinci yolak ise ekspresyon seviyesi
normal seviyesinin altina distiginde, RhoA Uzerinden
noroprotektif etkilerinin azalacagindan Alzheimer’in tau
patolojisine katiliyor olabilecedini gostermektedir (Sekil
1).
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Sekil 1. Hicre iskeleti proteinlerin diizenlenmesinde miR-133’ln
etki ettigi proteinler.

miR-224 de miR-133 gibi cdc42’yi baskiladid

bilinen miRNA’lardandir. Bu durum onu da GSK3B’In
baskilanmasini engelleyerek tau patolojisine katilan ve
Alzheimer hastaliginin biyomarkeri olarak incelenebilecek
olan miRNA’lar sinifina sokar. (Valastyan ve Weinberg,
2011). Ekspresyon seviyesi normal seviyesinden fazla
olan miR-224 de GSK3B'In baskilanmasini engelleyerek
norofibriler yumaklar olusmasinda ve birikmesinde rol
oynuyor olabilir.

miR-155, miR-133 gibi multifonksiyonel bir miRNA
cesididir. Kanser, kardiyovaskdler hastaliklar, inflamasyon,
badisiklik ve norodejeneratif hastaliklar gibi birgok
fizyolojik ve patolojik slirecte rol oynar. (Faraoni ve ark.,
2009). RhoA proteininin ekspresyonunu baskilayarak
aktiflesen Rho-Kinaz seviyesini azaltirn.  (Valastyan
ve Weinberg, 2011). Bunun sonucunda Rho-Kinazin
hiperfosforilasyona ugrattigi mikrottbl proteinleri miktari
azalir. Ayrica seviyesi azalmis Rho-Kinaz sonucunda
PTEN’in aktiflestiriime seviyesi ve dolayisiyla PIP3'U
baskilama miktari da azalir. miR-155'in katildigi bu yolak,
ekspresyon seviyesi normal seviyesinin altina disttiginde,
RhoA (zerinden néroprotektif etkilerinin azalacagindan
Alzheimerin  tau patolojisine katiliyor olabilecedini
gOstermektedir. Bir diger yandan miR-155'in Ras proteinini
baskilamakla gorevli oldugu da bilinmektedir. (Jones ve
ark., 2015). Ras proteininin ekspresyonunun azalmasi
aktiflesmis PI3K seviyesini ve dolayisiyla da PI3K'in lipid
Urdnd olan PIP3 seviyesinin azalmasina neden olur. Azalan
PIP3 seviyesi azalan cdc42/Par kompleksi demektir. Bunun
sonucunda GSK3B’'nin baskilanma seviyesi de azalir ve
mikrotUbdllerin stabilizasyonundan sorumlu proteinlerin
fosfatlanmasiyla mikrotibll pargalanmasi ve néronda
norofibriler yumaklar olusmasi gozlenir. Ekspresyon
seviyesi artmis miR-155, aksonal transportun bozulmasi
sonucu tau proteinlerinin birikmesinde rol oynayarak
Alzheimer patolojisinin baglangicina katiliyor olabilir. miR-
155'in katildigi bu yolak, ekspresyon seviyesi normal
seviyesinin Ustiine giktiginda, GSK3B’'nin baskilanmasini
engelleyip noéronlarda nérofibriler yumaklar olusmasina
blyuk katki sadlayarak Alzheimer hastaligina yol
acabilecedini gostermektedir (Sekil 2).

miR-34a da Alzheimer patolojisine katilmasi muhtemel
olan miRNA’'lardandir. Beyin tiumori hicreleri Gzerinde
yapilan arastirmalar miR-34a’nin Ras proteininin
aktiflesmesini saglayan 6nemli reseptérlerden biri olan
Tirozin Kinaz Reseptorini baskilayarak Ras proteininin
aktivasyon dizeyini dustrdligini gostermektedir. (Jones
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ve ark., 2015). miR-34a’nin Tirozin Kinaz reseptdrini
baskilayarak Ras proteinini baskilamasi sonucunda miR-
155'in Ras Utzerinden dogurdu sonuglar dogar.

GSK3pB’n baskilanmasinin azalmasi

sonucunda tau protein birikimi ve
mikrotiibiil par¢alanmasi

Sekil 2. Aksonal transportun diizenlenmesinde miR-155‘in etki
ettigi proteinler.

GUnUimuzde tau hiperfosforilasyonuna sebep olarak
Alzheimer patolojisine katildigi bilinen 6nemli bir ¢, miR-
125b’dir. Diger bircok miRNA gibi bu katilimi iki farkh yolak
Uzerinden gergeklestirmedir. miR-125b, néronlarda tau
proteinin hiperfosforilasyona ugramasini engellemek ya
da hiperfosforilasyona ugramis olan tau proteinlerinden
fosfatlari ayirmakla gérevli Gift Ozgiil Fosfataz 6 (DUSP6)
ve Serin/Treonin Protein Fosfataz PP1-Alfa Katalitik Alt
Birim (PPP1CA) adindaki iki fosfatazin ekspresyonunu
baskilar. (Kim ve Choi, 2015). PPP1CA, tau’yu fosfatlayan

proteinlerden biri olan Erkl’i baskilayarak tau’nun
hiperfosforilasyonlanmasini 6nemlemeye calisirken
DUSP6 hipefosforillenmis tau’dan fosfat ayirmakla

gorevlidir. (Millian, 2017). Noronlarda etkileri azalan bu
iki fosfataz dolayisiyla hiperfosforilasyona udrayan tau
seviyesi artar ve mikrotUbdllerin parcalanmasiyla bozulan
aksonal transport fonksiyonunun kaginilmaz sonucu
noéronlarda biriken noérofibriler yumaklardir. Cilt kanseri
hicreleri tGzerinde yapilan galismalar miR-125b’nin PI3K/
Akt sinyal yolagina katilarak Akt'nin ekspresyonunu
baskiladigini géstermektedir. (Glud ve Gniadecki, 2012).
miR-125b’nin Akt'yi baskiliyor olmasi aksonal stabilite,
tau hiperfosforilasyonu ve dolayisiyla da Alzheimer
patolojisinde rol oynuyor bilgisiyle drtiismektedir. Akt'yi
baskilayarak GSK3B’'nin baskilanmasini engeller ve bunun
sonucunda mikrotlbl yapisinin bozulmasina yol agan tau
hiperfosforilasyonu gergeklesir. Aksonal transportun da
bozulmasi ile birlikte biriken nérofibriler yumaklar artar
ve néronda fonksiyon kaybi meydana gelir.

Rho GTPazailesine aitikidnemlihlcreiskeleti proteiniolan
cdc42 ve Racl’in dizenlenmesine ekspresyon dizeylerini
ya da lokalizasyonlarini degistirerek katilan miRNA, miR-
124'tlr. Birgok farkli hiicre tipinde yapilan galismalar miR-
124'lin cdc42 ekspresyonunu %50 oraninda dustrdigin
ve Racl’in de cgekirdekte birikmesine neden olarak
sitoplazmadaki Racl miktarini azalttigini géstermektedir.
(Yu ve ark., 2008). miR-124'Gn hem cdc42 hem de
Racl protein aktivasyonunun negatif dlzenleyicisi
olmasi aksonal transport ve néronal fonksiyon agisindan
blytk 6nem tasidigini gostermektedir (Sekil 3). Cdc42
proteinin baskilayarak GSK3B'nin baskilanmasini 6nledigi

gibi Racl proteininin sitoplazmadaki ekspresyonunu
azaltarak da Racl’in PI3K yolagini aktiflestirerek
GSK3B'nin  baskilanmasini  dénlemektedir. ki yolak

lizerinden de GSK3B’'nin aktivasyonunu arttirdigindan tau
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fosforilasyonunun ve dolayisiyla da nérofibriler yumaklarin
meydana gelmesinden sorumlu oldugu gérilmektedir.

Tau Hiperfosforilasyonuve
S EESESE Y rofibril Yumak Olusumu

Sekil 3. miR-124'lin cdc42 ve Racl proteinlerine etkisi..

miR-124 ve miR-9 birlikte galisarak Rap2a proteininin
ekspresyon seviyesini disurirler. Aktif Rap2a seviyesinin
azalmasi sonucunda Rap2a’nin Akt'yi baskilanma seviyesi
azalir. Baskilanmamis Akt seviyesinin fazla olmasi da
GSK3B'nin baskilanmasi ve tau hiperfosforilasyonunun
Onlenmesi ile sonuglanir. (Xue ve ark., 2016).

miR29a, miR-29b ve miR-29c’den olusan miR-29
miRNA ailesi de néronal gelisim ve aksonal stabilizasyon
konularinda ©6nem tasiyan miRNA’lardir. miR-29a ve
miR-29b’nin  PI3K protein ekspresyonunu baskiladigi
bilinmektedir. PI3K-PIP3-Akt sinyal yolaginin baskilanmasi
sonucu GSK3B'nin  baskilanmasinin  6nlenmesi tau
hiperfosforilasyonu ve aksonal transport hasari sonucu
gorilen norofibriler yumaklar ile sonuglanir. miR-29a ve
miR-29b’nin ekspresyonunun normal seviyenin Ustiine
ctkmasi Alzheimer patolojisi ile sonuglaniyor olabilir. miR-
29c ise aksonal transportu etkileyen sinyal yolaklarina
RhoA Uzerinden katiir. miR-29c, RhoA sinyal yolagini
baskilayan Kondroitin Silfat Proteoglikan 6 (CSP6)‘yi
baskilayarak RhoA sinyal yolaginin aktif kalmasini saglar
ve boylece Rho-Kinaz'in aktiflesmesinin artmasina neden
mikrotUbdl yapisinin, aksonal transportun ve dolayisiyla
néronal fonksiyonun bozulmasina neden olur. (Zhang ve
ark., 2015). miR-29c ekspresyonunun artmasi RhoA ve
Rho-Kinaz aktivasyonunu arttirir. Artan kinaz aktivasyonu
sonucunda mikrotibule bagh proteinler fosfatlandigindan
mikrotlbdil ve aksonal transport bozulur, hiprfosforilasyona
ugramis tau proteinlerinin de birikmesiyle norofibriler
yumaklar olusur.

Aksonal transportta etkisi olan sinyal yolaklar
Uzerinden Alzheimer patolojisine katildigi distntlen tim
miRNA'lar bu sinyal yolaklarina ana proteinler Gzerinden
katilmaz. Ornedin yapilan calismalar miR-10b'nin Rac
GEF ekspresyonunu baskilayarak Racl aktivasyonunu
azalttigini ve boylece aktiflesmis PI3K seviyesini de
duslrerek tau patolojisine ve aksonal transport bozulma
mekanizmasina katildigini géstermektedir. (Valastyan ve
Weinberg, 2011). Yani miR-10b’nin ekspresyonundaki
anormal artis Alzheimer patolojisine katkida bulunuyor
olabilir. Bu duruma bir diger 6rnek ise miR-132'dir. miR-
132 de GAP proteininin ekspresyonunu baskilayarak bu
proteinin ndronal hiicre iskeletinin ve aksonal transportun
iki ana proteini olan Racl ve cdc42 proteinini baskilamasini
onler. (Yu ve ark., 2008). Bunun sonucunda GSK3p'nin
baskilanmasini saglayan yolaklar aktif kalmis olur ve
aksonal transport korunur. Bu durumda miR-132'nin
ekspresyonunun normalin altina dismesi koruyucu
6zelliginin azalmasina ve néronal fonksiyonun bozularak
Alzheimer patolojisi meydana gelmesine sebep olabilir.

4. Sonug

Alzheimer hastaligi da dahil olmak (zere tim
noérodejeneratif hastaliklar, néronlarin fonksiyonlarinda
bozulma ~meydana gelmesi ve ndronal Olim
gerceklesmesiyle karakterize edilir. Alzheimer

hastaliginda néronal fonksiyon kaybini baslatan molekdler
mekanizmalar hala tam olarak anlasilamamis olsa da son
yillarda yapilan galismalar aksonal transportun néronun
tim hayati fonksiyonlari igin blylk 6nem tasidigini
gbstermektedir.

Bu galismada akson olusumu ve uzamasinda, dendritlerin
uzamasl ve dallanmasinda, sinapslarin olusmasinda ve
néronal hicre iskeletinin stabilizasyonunu saglayarak
aksonal transportun korunmasinda rol oynayan bir
sinyal yolagi ve bu sinyal yolagini etkileyerek Alzheimer
hastaliginin baslangicina katilma potansiyeline sahip olan
miRNA cesitleri incelenmistir. S6zU gegen sinyal yolagi
aksonal transport Uzerinde pozitif ya da negatif etki
gobsterebilen birgok proteinden meydana gelmektedir.
Akson olusmasi, dendrit dallanmasi, sinaps olusmasi
ve mikrotlbdl stabilizasyonunun korunarak néronal
fonksiyonun devam edebilmesi igin sinyal yolagina katilan
proteinlerin ekspresyon dtlizeylerinin stirekli denge halinde
olmasi ndéron igin hayati 6nem tasimaktadir. Bu sinyal
yolaginin denge halinde kalabilmesi icin duzenlenmis
kontrol mekanizmasina bircok miRNA dahil olabilmektedir.

miR-133, miR-224, miR-155, miR-34a, miR-125b,
miR-9, miR-124, miR29-a/b/c, miR-10b ve miR-
132 olmak Uzere incelenen 12 miRNA cgesidi de farkh
proteinlerin ekspresyonlarini baskilayip tau proteininin
hiperfosforilasyonuna sebep olarak ve dolayisiyla aksonal

transportu bozarak Alzheimer patolojisine katilma
potansiyeli tasidigi gibi koruyucu bazi proteinlerin
ekspresyonlarini  dolayll yoldan arttirarak Alzheimer

hastaligina karsi koruyucu etki gOsterme potansiyeli
tasiyor olabilecegi de gorilmektedir.

S6z konusu miRNA'lar katildiklari sinyal yolaklar
sonucunda aksonal transportu ve tau hiperfosforilasyonunu
etkilediklerinden Alzheimer hastaligi icin biyomarker
olarak kullanilma potansiyeli tagimaktadirlar. insanlarda,
ekspresyon seviyesinin artmasi ya da azalmasi tau
hiperfosforilasyonuna ve aksonal transportun bozulmasina
yol agabilen bu miRNA'larin ekspresyon dulizeyleri kontrol
edilerek Alzheimer hastaligina yakalanma riskleri hakkinda
erken bilgi verilebilecedi gibi miRNA’larda gergeklesen
bu normal disi ekspresyonlarin genetik ya da cevresel
sebepleri genis capli bir sekilde arastirilarak terapdétik bir
sonucun elde edilmesi de mimkun olabilir.
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PARKINSON HASTALIGINDA ALFA SINUKLEIN FiBRILLERININ

AKSONAL TRANSPORTU
AXONAL TRANSPORT OF ALPHA SYNUCLEIN FIBRILS IN PARKINSON’S
DISEASE

Fatima Ceren Tungel', Belkis Atasever Arslan™

0z

Ndrodejeneratif hastaliklar, merkezi sinir sisteminde (MSS) bulunan néronlarin zaman icerisinde ilerleyici ve geri doniissiiz
bicimde kaybolmasi ile karakterize edilmektedir. Parkinson hastaliginin en dnemli belirteci dopaminerjik ndronlarda meydana
gelen fonksiyon bozukluklari ve buna bagl motor semptomlarda aksaklik meydana gelmesidir. Bu hastaligin olusumunda heniiz
kesin olarak nasil bir mekanizma ile etki ettigi bilinmeyen, siniiklein protein ailesinden alfa siniiklein adi verilen bir proteinin
yanlis katlanmasi ve presinaptik aralikta birikmesi sonucunda lewy cisimcikleri olarak bilinen agregasyonlarin neden oldugu
bilinmektedir. Alfa siniiklein, presinaptik ndronda sentezlenen ve akson ucuna aksonal transport adi verilen bir mekanizma ile
tasinir. Alfa siniiklein, ister dogal halinde isterse de yanhs katlanmis olsun motor proteinlerle hem retrograd hemde anterograd
yonde akson hoyunca tasinabilir. Bu durumda yanhs katlanms alfa siniiklein presinaptik alanda birikebilir ve aksonal transportta
hasara neden olabilir. Burada, alfa siniiklein birikiminin aksonal transport hasari ile iligkisi, presinaptik alanda bulunan ve
normalde yanhs katlanan proteinlerin bozulmasindan sorumlu olan saperon aracili otofaji (CMA) ve ubikitin- proteozom sisteminin
neden diizgiin calisamad g ile ilgili mevcut bilgileri inceledik.

Anahtar Kelimeler: parkinson hastaligi; alfa siniklein; lewy cisimeikleri; aksonal transport; kinezin ve dinein motor proteinleri; saperon aracili otofaji
(CMA); ubikitin- proteozom sistemi

Abstract

Neurodegenerative diseases are characterized by progressive and irreversible loss of neurons in the central nervous system (CNS)
over time. The maost important symptom of Parkinson’s disease is dysfunctional disorders in the dopaminergic neurons, and the
associated symptoms of motor symptoms. It is well known that aggregates known as lewy bodies are caused by misfolding and
accumulation in the presynaptic range of a protein called alpha synuclein from the synuclein protein family, which is not known yet
to precisely influence the mechanism of this disease. The alpha synuclein is synthesized in the presynaptic neuron and transported
by the mechanism called the axonal transport fo axon end. Alpha synuclein can be transported along the axon both retrograde
and anterograde with motor proteins as natural or false folded. In this case, the false folded alpha synuclein may accumulate in
the presynaptic area and cause damage to axonal transport. Here, we review the current information on the question of why the
chaperone-mediated autophagy (CMA) and the ubiquitin-proteosome system, which are responsible for axonal transport injury of
alpha synuclein accumulation, and which are responsible for the degradation of normally misfolded proteins in the presynaptic
area.

Keywords: neurodegenerative diseases, parkinson’s disease, alpha synuclein; lewy bodies, axonal transport, kinesin and dynein motor
proteins, chaperon-mediated autophagy (CMA); ubiquitin-proteosome system
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1. Giris

Noérodejeneratif hastaliklar, merkezi sinir sisteminde
(MSS) bulunan néronlarin zaman igerisinde ilerleyici ve geri
dodnlssiuz bigimde kaybolmasi ile karakterize edilmektedir.
Noéron kaybi MSS tarafindan meydana getirilen bir takim
beyin fonksiyonlarini (hareket, bellek, kognitif) olumsuz
yonde etkilemektedir ( Gao ve Hong, 2008 ).

Parkinson hastaligi (PH), noérodejeneratif hastaliklar
icerisinde Alzheimer’dan sonra en yaygin seyreden ikinci
hastaliktir. Parkinson’da motor semptomlardan sorumlu
dopaminerjik nigrostriatal sistem dejenerasyonu ile
birlikte merkezi, periferik ve otonom sinir sistemininin
dejenerasyonu da hastaligi karakterize etmede 6nemli
bir belirtectir. Parkinson hastaliinda goérilen motor
semptomlar postirel istikrarsizlik, durus bozuklugu,
ylrimede donma, ylz mimik ve hareketlerinde azalma,
hipofonik ses, dinlenme halinde kol ve bacaklarda tremor,
bradikinezi ve beceri kaybi olarak ifade edilebilir (de Lau
ve Breteler, 2006).

Pek cok hastada motor semptomlar haricinde; bunama,
depresyon ve anksiyete gibi néropsikiyatrik semptomlar;
uykusuzluk, asiri gundiz uykusu ve uyku esnasinda
hizlh g6z hareketi bozukluklari; Ortostatik hipotansiyon
gibi otonom sinir sistemi semptomlari; kabizlik, yutma
gugliglu ve dispepsi gibi gastrointestinal semptomlar;
koku alma bozuklugu, gorsel anormallik, eklemlerde
agr ve termoregtlilasyon bozulmasi (sekonder jeneralize
hiperhidrozis) gibi duyusal semptomlar da gérilmektedir.
Yapilan galismalar sonucunda PH'nin ileri yastaki
hastalarda daha yaygin goruldigu ve gorilme sikliginin
60 yas Ustl insanlarda %1-2 oldugu belirtiimektedir
(Olanow ve ark., 2009). Bu ylizden yas Parkinson igin
en 6nemli risk faktorudir (Irwin ve ark., 2013). Bu
lezyonlarin olusmasindaki en dnemli belirteg substantia
nigranin pars kompakta bdélgesinde ve ayni zamanda
akson terminallerinde meydana gelen dopaminerjik néron
kaybidir (Kim, 2013; Abeliovich ve Gitle, 2016).

1.1. Alfa Siniiklein Proteini

Alfa sintklein (a-siniiklein), Insan 4. kromozomu
Uzerinde bulunan SNCA geni tarafindan kodlanan 140
amino asitlik néronal bir proteindir (Vekrellis ve ark.,
2011; Kim, 2013). B- sinldklein ve y- sinukleinin de
iclerinde bulundugu korunmus bir protein ailesinin
Gyesidir. Alfa sinikleinde de diger sintiklein ailesi Gyeleri
gibi sinir sisteminde etkili bir proteindir (Uéda ve ark,
1993). Bu Ug sintklein gesidi de gogunlukla N-terminus
uglarindan benzer sekansa sahiptirler (B-sintklein
N-terminal ucuyla %90, C-terminal ucuyla ise %?33’lik
bir benzerlik gosterir) (Jakes ve ark., 1994). N- terminal
ucu Ugte ikisinin kirik, amfipatik alfa-heliks olusturdugu
bir yapi ortaya koymaktadir bdylece proteinin bu kismi
membran badlanmasindan sorumludur (Ulmer ve ark.,
2005). Alfa sinlklein beta ve gamadan farkh olarak
N- terminal ucunda ayrica KTKEGV olarak bilinen bir
konsenstls dizisine sahip 11 kalintidan olusan 7 kusurlu
tekrar boélgesi icerir (Uéda ve ark, 1993). C-terminal
ucu ise daha spesifiktir, birgok asidik kalinti (glutamat,
aspartat, prolin gibi) icerir, bu ylzden negatiftir Bu
kalintilar 96. ve 140. aminoasitler arasindadir (Queslati ve
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ark., 2010). Ayni zamanda C-terminal ucu esnek, dlizensiz
ve ¢bzunurlestirici etki alani gérevi gérmektedir. Boylece
de a-sintkleinin stabilitesini korumasinda yardimcidir.
61 ve 95. Kalintilar hidrofobiktirler. Alfa sintklein negatif
yukli vesiklllere badlandiginda yuksek a-sarmal edilimi
olan bir konformasyon benimser. Yapilan konformasyon
taramalan ile alfa sinikleinin C-terminal ile N-terminal
ucu ve merkezi kismi arasinda uzun mesafe (15 Aila 20
A) etkilesimlerin bulundugu go6zlemlenmistir (Bertoncini
ve ark., 2005). Goézlemler sonucunda bu uzun mesafe
etkilesimlerinin  bozulmasinin  proteinin  birikmesinde
kolaylasmaya neden oldugu dusUnulmektedir (Ritchie ve
Thomas, 2012; Marques ve Outeiro, 2012; Paul ve ark.,
2015).

Alfa sinlklein proteini, sinaptik vezikilllere yakin
noéronal presinaptik terminallerde konumlanmistir ve
beyinde bulunan proteinlerin toplamda %1’i kadarini
olusturmaktadir. Ayrica a-sintklein birgok kaynakta
Alzheimer hastaliginda bulunan senil plaklarin amyloid
olmayan bileseni (NACP) icin 0Oncul protein olarak
da bilinmektedir. Alfa sintiklein proteini dodal olarak
acilabilmektedir; bu da onun nétr bir pH’da sirali bir
ikincil ya da Ucglinclil yapiya sahip olmadigini gosterir.
Membranlara ya da asidik fosfolipit iceren vesikillere
baglandiginda a-sarmal bir yapiya sahiptir. Fakat alfa
sindkleinin fizyolojik fonksiyonun ne oldugu henlz tam
olarak bilinmemektedir (Kim, 2013).

2.Parkinson Ve Alfa Siniiklein Iliskisi

Alfa sinliklein’in (a-siniklein), konumlandidi boélge ve
sinaptik terminaldeki dadilimina bakacak olursak, cok
blylk olasilikla sinaptik plastisite, vesiklil dinamikleri
ve dopamin sentezi ve saliniminda biylk rol oynadidi
dastnulmektedir (Marques ve Outeiro, 2012; Kim, 2013).
Dopaminerjik nigrostriatal sistemde (substantia nigra)
meydana gelen dejenerasyondan 6tirl beyinde dopamin
miktarinda azalma gézlenir. Bu da parkinsonda meydana
gelen motor semptomlarin nedenlerini agiklamaktadir.

2.1. Lewy Cisimcigi Ve Alfa Siniiklein Birikimi

Lewy cisimciklerinin ana bileseni alfa sintkleindir. Bu
cisimcikler, 8-30 um gapinda kiresel sitoplazmik, yogun bir
eozinofilik gekirdek ve ¢bziinmeyen bir yapiya sahiplerdir.
Lewy cisimcikleri igerisindeki filamentli a-sinlklein,
capraz-B yapisi igeren ve hafif non-iyonik deterjanlarda
c6zinmeyen amiloid-B ve tau da dahil olmak Uzere diger
hastaliklh amiloid proteinlere benzer 6zelliklere sahiptir
(Stojkovsk ve ark., 2017). Genellikle nérodejeneratif
hastaliklara neden oldugu dislinllen beyin bélgelerinde
(beyin sapi -Turuncus Cerebri ve Serebral Korteks)
bulunan alfa sinlklein proteinlerinde meydana gelen
anormal katlanmalar sonucunda olusurlar. Bu cisimciklerin
birikimi sonucunda meydana gelen hastaliklarin genel
adi Lewy Cisimcik Hastaligi olarak gegmektedir. Bunlar
arasinda Parkinson (PH), Lewy cisimcik cesitliliginden
olusan Alzheimer (AH) ve diflize olmus Lewy Cisimcik
Hastalidi bulunmaktadir (Sohal ve Orr, 2012). Bltln
lewy cisimcik hastaliklari néropatolojisinde alfa sintklein
proteinin birikimi ve bunun sonucunda olusan nd&ron
hicresi 6limlerini géstermektedir. Fiziksel etkilerinde ise
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artmis hucresel oksidatif stres hasari ve inflamasyonu
gosterilmektedir.

Lewy cisimcik hastaliklarinin olusmasinda en &6nemli
risk faktorl yastir. Yasla iliskili olarak bu hastaliklarin
olusmasinda bir takim fizyolojik etkenlerde bulunmaktadir.
Bunlar artmis oksidatif stresten meydana gelen hiicre
hasari, mitokondride fonksiyon kaybi ve c¢evresel
toksinlere uzun slire maruz kalma olarak gosterilebilir
(Bratic ve Trifunovic, 2010; Ritchie ve Thomas, 2012).
Birgok calisma yasin hucresel protein bozulmasinda ne
gibi bir etkisi oldugunu arastirmayi amaclamistir. Hicrede
meydana gelen protein bozulmasinda 6nemli olan iki
yolak (UPS ve otofaji) yas ile iligkilidir. Lewy cisimciklerinin
parcalanmasinda etkili olan proteozomlarin aktivitesinin
surekli olarak yasla birlikte azalmasi da hastaliklarin
yasla olan iliskisini agiklar niteliktedir (Ritchie ve Thomas,
2012).

CMA ve UPS sistemlerindeki
borulmalar  somicunda  hicre
somasinda yanlss katlanmis o-syn
protein agregasyonu

Kinezinler aracihiy ile anterograd
yénde akson ucuna taginir ve burada
birikebilir ya da akson ucundan
ekzositoz ile sinaptik araliga salmip
baska bir nron tarafindan almarak o
néronda birikime neden olabilir.

Dineinler aracilig ile tetrograd
yénde hicre somasma tasiazw ve
burada birikebilir ya da hicre
Gismdan  endosifoz ile  vesikil
araciligryla  hicre igine  almip
somada birikebilir.

3. Alfa Siniiklein Birikiminde Aksonal Transportun
Rolii

3.1. Aksonal Transport

Aksonal transport, akson ve akson terminalinin yapi ve
islevlerini korumayr amaglayan, néronal hiicre somasinda
bulunan proteinlerin ve diger materyallerin akson ve
akson terminaline iletildigi yapisal bir stirecken (Ramon
y Cajal, 1928) bircok néron hiicresi igin de hayati 6nem
tasimaktadir (Morfini ve ark., 2012) Mikrotlbdller,
aktin filamentler ve ara filamanlarin hepsi néronlarin
morfolojisine ve islevine katkida bulunur, ancak aksonal
transport temelde mikrotlibdl tabanh hicre igi tasinma
sadlar. Mikrotubuller, hizli baytyen arti uglari ve daha
kararli eksi uclari olan, arti uclarn kortekse dogru
yonlendirilmis polarize tibdlin polimerleridir Mikrottbduller
sayesinde aksonda uzun mesafeli tasinma kolaylasmis
olur. Bu uzun mesafeli tasinma stlirecinde gesitli motor
proteinler de (kinezin ve dinein ailesi) gorev almaktadir
(Burton ve Paige, 1981; Stepanova ve ark., 2003; De
Vos ve Hafezparast, 2017). Mikrotlibul esasl molektiler
motor proteinler, mikrotibdllerin kendi i¢ kutuplarini,
kendi artilarina veya eksi ucglarina dogru hareket ederek
segmektedirler (Falnikar ve Baas, 2009).

Aksonda tasinma anterograd ve retrograd olmak Uzere
iki sekilde gergeklesmektedir. Kinezinler anterograd
transportu saglayan baslica motor proteinken, dinein ise

retrograd transportundan (proteinleri geri donisim igin
hiicre govdesine dogru tasinmasi) sorumludur. Her iki
tasinmada da ATP kullanilir. Bu ylzden motor proteinlerde
ATP baglanma boélgeside bulunmaktadir. Dinein motor
proteinleri, kinezinlere gére daha az sayidadir ve dynactin
yoluyla proteinlere dolayli olarak baglanir ve vyapi
olarak kinezinlere benzerlik gésterir. Sitoplazmik dinein
motor alt birimi tek bir gen tarafindan kodlanmistir bu
da dineini kinezin motor proteininden ayiran énemli bir
ozelliktir (Paschal ve ark., 1987; Roberts ve ark., 2013).
Bunun aksine, cesitli basamaklara sahip kinezin sutper
ailesi motor proteini (KIF) ailesinin 40 farkli Gyesi vardir
(Hirokawa ve Noda, 2008). ilk yapilan calismalarda
kinezin (kinezin I / KIF5), iki adir zincirden (110-120 kDa)
ve iki hafif zincirden (60-70 kDa) olusan bir tetramerik
protein oldugu gosterilmistir. Diger calismalar ise kinezin
adir zincirinin (g temel alandan olustugunu géstermistir:
Kafa, sap ve kuyruk (Brady ve Morfini, 2017).

Tasinmaya yardimcr (¢ de bilesen bulunmaktadir.
Bunlar: Hizli bilesen (FC), yavas bilesen-a(SCa) ve
yavas bilesen-b (SCb) dir. Hizh bilesen (FC), 100-400
mm / gun hizlarinda vezikil, vesikul ile iliskili bilesenler
ve mitokondri gibi zarh organellerin motor proteinleri
aracilidi ile tasinmasini sadlar (Hirokawa, 1998; Brown,
2003). Yavas bilesenli kargolar hizli hareket ederler,
ancak uzatilmis duraklamalar yaptiklarindan daha yavas
bir tasima hizina sahip olduklari gérilmektedir (Brown,
2000; Roy ve ark., 2000; Wang ve ark., 2000). Yavas
bilesen-b (SCb), yaklasik 2-4 mm / gin gibi daha
yavas bir tasima hizi ile heterojen yapida ve g¢dzunebilir
protein grubu Uyelerinin (dinein, aktin, klatrin, enolaz
ve kalmodulin) tasinmasini sadlar. Yavas bilesen-a (SCa)
ise, yaklasik 0.2-1 mm / glin gibi yavas bilesen-b’den
daha yavas bir tasima hiziyla tubulinler, nérofilamentler
ve iligkili bilesenleri hareket ettirir (Hirokawa, 1994;
Baas ve Brown, 1997; Hirokawa ve ark., 1997). Hizh ve
yavas bilesenlerin tasima hizlarindaki farkliliklara ragmen
(Millecamps ve Julien, 2013), her iki kargo seti de kinezin
ve dinein motor proteinleri tarafindan tasinmaktadir
(Brown, 2003; Shah ve Cleveland, 2002).

3.2. Aksonal Transport ve Alfa Siniiklein iliskisi

Bilindigi Gzere a-syn noron hicresinin hiicre gévdesinde
sentezlenir ve aksonal transport yoluyla da akson
terminaline tasinir (Kahle ve ark., 2000; Roy, 2009).
Dogal a-syn’in tasinmasinda diger bircok (heterojen ve
cozllebilir yapida) proteinin tasinmasinda goérevli olan
yavas bilesen rol almaktadir (Jensen ve ark., 1999;
Tang ve ark., 2012). A-syn fibrillerinin, yavas bilesen
b’nin fizyolojik yUkleri ile ortak (boyut, yik, diger ylzey
Ozellikleri) ozelliklere sahip olabilecedi de Onerilmistir
(Freundt ve ark., 2012).

Ortaya atilan bir hipoteze gére, alfa siniklein hticre
somasindan vesiklllere badlanarak ayrilir ve akson
boyunca tasinir. Fakat a-syn proteininde meydana gelen
bir takim mutasyonlar (A30P gibi) vesikullere baglanmayi
engeller. Veslkillere baglanamayan a-syn proteinleri
aksonal transportun hizli bileseninde tasinamaz. Hizh
bilesende hareket edemediginden akson boyunca hiicre
somasindan daha az a-syn tasinir, bunun sonucunda da
soma da asiri kusurlu a-syn ekspresyonu meydana gelir.
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Bu kusurlu a-syn’in asiri ifadesi, proteinin normal hicresel
lokalizasyonunu degistirebilir ve Lewy cisimcikleri olarak
birikmesine yol acarak diger proteinlerle katlanmasini ve /
veya birlesmesini etkileyebildigi savunulmaktadir (Jensen
ve ark., 1998; Okochi ve ark., 2000; Pronin ve ark., 2000;
Jo ve ark., 2002).

Akson boyunca devam eden anterograd ve retrograd
yondeki tasinmalar a-syn icinde gecerlidir. Yani htcre
govdesinde sentezlenen a-syn akson ucuna geldiginde
hatali bir durumun goézlemlenmesiyle yeniden hicre
somasina doénebilmektedir. Iste aksonal trasnportta
meydana gelen hasarlarda bu temele dayanmaktadir.

4. Presinaptik Alanda Alfa Siniiklein Birikimine
Neden Olan Saperon-Ubikitinasyon Mekanizmasi

4.1. Saperon Aracili Otofaji (CMA)

Otofaji, proteinlerin ve hicre organellerinin hicre igi
doéngustinde yer alan ve her tirli strese yanit olarak hicre
kaderini dlizenleyen, tim tlrlerde ve hicre tiplerinde
meydana gelen, oldukga korunmus 6nemli bir sirectir.
Bugline kadar, memeli hilcrelerinde g ana tip otofaji
tanimlanmistir: makrootofaji, mikrootofaji ve saperon
aracili otofaji (CMA) (Boyu ve ark., 2010).

CMA diger tipteki otofajilerden farklidir. Sadece
sitosolik ¢6zlinebilir yapida olan ve KFERQ motifini iceren
proteinler, fakat organel olmayanlar, CMA tarafindan
taninir ve bozulur (Dice, 2007). CMA'da KFERQ motifini
iceren c¢ozilnebilir proteinler, sitozolik bir saperon olan
(1s1 soku kokenli protein 70 kDa) hsp70 tarafindan bilinir
ve proteinlerin lizozomlarin ylzeyine hedeflenmesini
saglar. Lizozomal membranda, saperon ve substratin
(proteinin) olusturdugu kompleks, bu yol tzerinde etkili
olan ve reseptdr gorevi goren lizozomla iligkili membran
protein tip 2a (Lamp?2a) ile etkilesir (Substrat proteinleri
Lamp2a’nin sitosolik kuyruguna badlanirlar. Substrat
proteini daha sonra lizozomal limen iginde bulunan bir
saperon aracilijiyla lizozomal membrani gecer ve sonra
hizla pargalanir (Chiang ve ark., 1989; Cuervo ve Dice,
1996; Majeski ve Dice, 2004). Lizozom matrisinde
hsp70’in bulunmasi da substrat proteinlerinin lizozomlara
tam olarak tasinmasi igin gereklidir (Agarraberes ve ark.,
1997; Cuervo ve ark., 1997).

4.2. Saperon Aracili Otofaji ile Alfa Siniiklein Yikimi

Yapilan bir calismada ailesel parkinsona neden olan
mutasyonlardan (A53T ve A30P) dolay! yanlis katlanan
a-syn’lerin lizozom limenine baglh oldugunu ancak lizozom
icerisine alinamadigini gostermistir. Limende bulunan
Lamp2a proteinine yabanil tip a-syn’lere gére daha yliksek
afinite ile baglanmalari ve daha zor ayrilmalarindan dolayi
lizozomlara girip parcalanamadigi sonucuna variimistir
(Cuervo ve ark. 2004). Ayni zamanda proteinde meydana
gelen fosforilasyon ve dopamin modifikasyonu gibi
post-translasyonel dlizenlenmelerinde CMA’y1 bozdugu
gbzlenmistir.

4.3.
4.3.1. Ubikutin: 76 aminoasitlik bir polipeptid olan

Parkinson ve UPS Arasindaki iliski

REVIEW ARTICLE-DERLEME

ubikitin parcalanacak olan proteinlere karboksil terminusu
ile hedef proteinin lizin kalintisinin amino grubu arasinda
izopeptit bagl olusturarak kovalent bir sekilde baglanan
klguk proteinlerdir. 3 siniftan olusan enzim ailesi ile kontrol
edilir ve bu enzimler E kisaltmasi ile gdsteriimektedir.
(Giasson ve Lee, 2003).

4.3.2. Proteazom: 26S proteazomu, 20S Kkatalitik
cekirdedi ve iki adet 19S dizenleyici kompleksinden
meydana gelmisti. 20S c¢ekirdedinin diger ucunda
bir baska 19S dlzenleyici kompleksi de bulunabilir
(Goldberg ve ark., 2001). En yaygin dizenleyici olan 19S
/ PA700 kompleksi, alti AAA ailesi ATPaz igerir ve 20s
proteazomunun her iki ucunu ATP’ye bagimh bir sekilde
badlayarak ubikutinlenmis proteinlerin bozunmasina
katilan 26S proteazomu badlayabilir (Bedford ve ark.,
2008; Cook ve Petrucelli, 2009).

Parkinson hastalarinda substantia nigrada bulunan
26S proteazom’un 20S c¢ekirdedi ve cekirdegin
dizenlenmesinde dnemli olan 19S / PA700 kompleksinin
azaldigi gézlemlenmistir ve boylece parcalanmasi gereken
hedef a-syn proteini extranigral beyin bdlgelerinde
artmistir (Furukawa ve ark., 2002) . 20S cekirdeginde
meydana gelen bu sayica azalma ve ubikutin ile
isaretlenmis a-syn’nin proteinlerinin birikimi UPS islev
bozuklugunu gosterir niteliktedir (Cook ve Petrucelli,
2009).
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Abstract

Septum pellucidum, which forms the medial wall of the lateral ventricles, consists of two laminates. Cavum septum pellucidum
(CSP) is defined when there is a space between these laminae. In some MRI studies have shown a higher rate of large CSP
in patients with schizophrenia than in normal subjects. Looking at the literature on psychiatric disorders, CSP has been shown
to be most associated with schizophrenia. Large CSP supports the neurodevelopmental model, which is one of the etiological
explanations of schizophrenia. In our study, two patients with a diagnosis of CSP are mentioned. One of our patients is a first
episode of schizophrenia, and the other one chronic schizophrenia patient with a history of multi-drug resistance. The first episode
of schizophrenia is consistent with the information available in the literature in terms of the severity of symptoms, weak-response
to treatment, and insufficiency of neuropsychological tests. The apparent deficit of the chronic schizophrenia patient suggests that
CSP has a neurodevelopmental model in the etiology of schizophrenia, as well as the duration of the disease and non-compliance
with treatment. There is no study in the literature comparing the response to treatment with large CSP in schizophrenia. It is thought
that investigation of response to treatment in future studies is important for demonstrating the effects of neurodevelopmental model
on the treatment of psychiatric disorders.

Keywords: cavum septum pellucidum; schizophrenia; neurodevelopmental model
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0z

Lateral ventrikiillerin medial duvarini olugturan septum pellucidum iki laminadan olusmaktadir. Bu laminalar arasinda bogluk
olugtugunda Cavum septum pellusidum (CSP) olarak tanimlanmaktadir. Bazi MR ¢aligsmalarinda, sizofreni tanili hastalarda
normal kigilerden daha yiiksek oranda genis CSP saptanmigtir. Psikiyatrik bozukluklaria ilgili literatiire bakildiginda CSP’un en
¢ok sizofreni ile baglantili oldugu gdsterilmistir. Genis CSP sizofreninin etiyolojik agiklamalarindan biri olan nérogelisimsel
modeli desteklemektedir. Galismamizda CSP tanisi olan iki olgudan bahsedilmektedir. Hastalarimizdan hiri ilk episod gizofreni
olup, digeri gecmiste cok ilaca direng Gykiisii olan bir kronik sizofreni hastasidir. ilk edisod sizofreni olgumuzun belirtilerin
siddeti, tedaviye yanitsizlik ve néropsikolojik testlerdeki yetersizlik agisindan literatiirde mevcut olan bilgilerle uyusmaktadir.
Kronik gizofreni olgumuzun yikiminin belirgin olmasi hastalik siiresi ve tedavi uyumsuziugunun yaninda CSP’nin sizofreninin
etiyolojisindeki nérogelisimsel modeli diisiindiirmektedir. Sizofrenide genis CSP ile literatiirde tedaviye yanitin karsilastiridigi
bir arastirmaya rastlanmamistir. llerideki arastirmalarda tedaviye yanmitin arastirilmasi nirogelisimsel modelin psikiyatrik
bozukluklarin tedavisindeki etkilerinin gdsterilebilmesi igin Gnemli oldugu diisiiniilmektedir.

Anahtar Kelimeler: cavum septum pellusidum; sizofreni; norogelisimsel model

1. Introduction

The septum pellucidum, a component of the limbic
system, is a thin plate of two laminae that forms the
medial walls of the lateral ventricles. The SP closes within
one month of birth in 15% of subjects and within 6
months in 85% of subjects (Shaw & Alvord, 1969). When
these laminae fail to fuse, they form a cavity known as
cavum septum pellucidum (CSP) (Sarwar, 1989). CSP,
a space between the two leaflets of the septi pellucidi,
is thought to be a neurodevelopmental anomaly, and its
presence may be consistent with neurodevelopmental
theories of schizophrenia. This structure is closely linked
developmentally to the limbic system, which has been
implicated in the etiology of the disorder (Flashman et al.,
2007). Magnetic resonance imaging (MRI) studies have
reported a variety of brain abnormalities in association
with schizophrenia. Patients with schizophrenia have been
found to have significant abnormalities in midline brain
regions such as the corpus callosum, septum pellucidum
and cerebellar vermis (Srivastava et al.,, 2015). A
meta-analysis studying CSP in schizophrenia spectrum
disorders (SSD) revealed that normal variations in small-
sized CSPs were not related to SSD, whereas a large CSP
tended to be a risk factor. These include a higher incidence
of cavum septum pellucidum (CSP), which is consistent
with a neurodevelopmental model for this disorder
(Trzesniak et al., 2011). The presence of CSP in patients
with schizophrenia has been noted significantly more
frequent than healthy controls in female patients, male
patients, chronic patients, first episode patients, as well
as childhood onset schizophrenia. However, several other
studies including recent ones have not found a significant
difference in frequency of CSP between patients with
schizophrenia and healthy controls (Khanra, 2016).

Case 1: First episode schizophrenia

37-year-old male patient, university graduate,
unmarried, not working. According to the complaints of
the patient himself, his neighbors changed his thoughts
and prevented him from getting married. According to the
patient’s relative, he had suspiciousness, autism and and
lack of communication.

On the mental status examination of the patient, our
findings include; decreased self-care, decreased quantity

of speech and poverty of thought. Affective expression
was restricted. In the thought process, loosening of
associations, referential and persecutory delusions,
thought withdrawal and thought broadcasting were
revealed. The patient had psychomotor retardation and
avolition. There was serious impairment in the social and
occupational functioning of the patient. There was no
insight into his disease. Psychiatric evaluation revealed
diagnosis of schizophrenia. Cranial MR imaging of the
patient has shown CSP. On the neuropsychological
assessment, a mild frontal-type memory deficit was
detected. The clozapine 250 mg/day dose significantly
reduced the psychotic symptoms, after which he gained
insight into his disease.

Case 2: Chronic Schizophrenia

56 years old male patient, primary school graduate,
married, retired. According to the relative of the patient
his complaints include talking to himself, nervousness,
aggression and skepticism. He has 13 years of disease
history and had multipl hospitalizations. A patient with
poor drug compliance was admitted to our clinic due to
treatment rejection and homicide risk.

On the mental status examination of the patient, our
findings include; decreased self-care, increased the
quantity of speech, disorganized speech. Restricted
affect was observed. In the thought process, loosening
of associations was found. In the content of thought,
persecutory delusions were detected. The patient had
disorganized behavior. There was no insight into his
disease. Psychiatric evaluation revealed diagnosis of
schizophrenia. Cranial MR imaging of the patient revealed
CSP. Haloperidol Decanoate 200 mg / month was started
due to treatment response from haloperidol. The patient’s
psychotic symptoms have improved. He gained insight
into his disease.

2. Discussion

CSP as being present if it is identified on at least one
MRI slice (about 1 mm to 1.5 mm thick), and considering
a CSP abnormally large if it is greater than or equal to
6 mm in size. Patients with an abnormally large CSP
demonstrated poorer performance on measures of verbal
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learning and memory than patients with smaller CSP.
Among patients, CSP length was significantly correlated
with negative symptoms, verbal learning, and sentence
comprehension (Flashman et al., 2007). In both of our
cases, CSP was detected and the dimensions of CSP were
not reported by our hospital radiology. Late response to
treatment in Case 1, switching to clozapine treatment,
the presence of negative symptoms, and the impairment
detected in neuropsychological tests may be associated
with this condition. The chronic course of schizophrenia
in Case 2 appears as a correlate with studies indicating
that degree of CSP association between in male chronic
schizophrenic patients (Kwon et al., 1998). On the other
hand a recent longitudinal study reported that CSP length
increased at a higher rate in FEP patients, which may
explain the higher prevalence of CSP in chronic cases
(Trzesniak et al., 2012), whereas increased CSP length in
patients may be caused by the effects of antipsychotics or
the duration of illness (Ho et al., 2011; Liu et al., 2017).
This may help us to explain the occurrence of CSP both in
the first episode episode and in the chronic schizophrenic
patient.

3. Conclusion

The severity of symptoms of our first episode
schizophrenia patients, the lack of response to treatment,
and the poor performance of neuropsychological tests
are consistent with the information available in the
literature. The significant destruction of our chronic
schizophrenic cases suggests the neurodevelopmental
model of CSP in the etiology of schizophrenia as well as
disease duration and treatment non-compliance. There
was no study comparing the response to treatment in
schizophrenic patients with large CSP in the literature.
The research of the response to treatment in future
studies is thought to be important for showing the effects
of the neurodevelopmental model on the treatment of
psychiatric disorders.
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VARENICLINE SEIZURE: CASE REPORT
AND LITERATURE REVIEW
VARENIKLIN NOBETI: VAKA RAPORU VE LITERATUR DERLEMESI
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Abstract

Varenicline emerged as an efficient smoking cessation medication. However, little is known about its association with seizures.
Here, we report a case of a young male who suffered a seizure on the day of the last dose of the suggested drug regimen. We argue
that the Varenicline seizure was a result of withdrawal rather than a side effect. We therefore discuss several clinical, legal and
legislative implications toward the drug prescription and dispensing.

Keywords: varenicline seizure; varenicline withdrawal

0z

Vareniklin, etkili bir sigara birakma ilaci olarak ortaya ¢ikmistir. Ancak, nébetlerle iligkisi hakkinda ¢ok az sey bilinmektedir. Bu
calismada dnerilen ilag dozajinin son doz giiniinde nabet gegiren geng bir erkek olguyu sunuyoruz. Vareniklin nébetinin yan etkiden

ziyade ilacin geri gekilmesi sonucu oldugunu diigiiniiyoruz. Bu nedenle, ilag recetesi ve dagitimina iligkin cesitli klinik, yasal
uygulamalari tartigiyoruz.

Anahtar Kelimeler: vareniklin nébeti; vareniklin geri ¢ekilmesi
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1. Introduction

In an era of self-awareness and empowerment, several
medications helped smokers quit smoking. Varenicline
emerged as an efficient smoking cessation medication,
especially for relapsing prevention (Kaur et al. 2009).
On a molecular level, it works as a partial agonist and
antagonist agent, targeting dopamine activity, responsible
for cravings and symptoms of nicotine withdrawal (Oncken
et al. 2006, Coe et al. 2005). Moreover, Varenicline had an
upper hand on the long-term cessation when compared
to Bupropion; another commonly used smoking cessation
medication (Cahill et al. 2016). However, little is known
about Varenicline’s association with seizures and hence
several clinical, legal and legislative implications need to
be elucidated. Here, we will report on a case of a young
male who suffered seizure on the day of the last dose of
the suggested drug regimen.

2. Case presentation
2.1. Patient information

A 26-year-old male, used to smoke a pack per day, for
10 years. He used the Varenicline regimen that is based
on intake of 0.5 mg twice daily for 14 days, then 1 mg
once daily for 28 days. He was brought to the emergency
department after he had a first time witnessed seizure
while driving. The seizure happened after he completed
the first course of 0.5 mg Varenicline in a 14-day period.
The dosing regimen for the drug was based on the
direction of a general practitioner (GP) and was against
the drug leaflet instruction.

The patient used the morning dose between 8-10 am
and then suffered seizure at 6 PM, before using the second
evening dose. However, the patient confirmed that he was
not using the drug in a fixed interval; instead it was twice
daily, with variable intervals.

The patient had no past medical history of epilepsy
or childhood febrile seizures. There was no history of
drug use or abuse, epileptogenic herbal or any other
medication beside the Varenicline. He stopped smoking
when he started to use Varenicline.

2.2. Clinical findings

His seizure commenced as a brief staring followed
by a lower right limb jerky movement that became a
generalized clonic seizure; it lasted for three minutes.
His seizure was witnessed by a relative; an emergency
physician; who was with the patient in the same car. The
patient then regained consciousness with no post-ictal
confusion or sleepiness. No prodromal symptoms. Upon
arrival at the Emergency Department (ED) his Glasgow
Coma Scale was 15/15 his pupils were reactive and a full
neurological examination was normal.

2.3. Diagnostic assessment

His Blood glucose and his electrocardiograph (ECG) were
normal. His basic lab results were all within normal range,

CASE REPORT-VAKA GALISMASI

including complete blood count and electrolytes panel.
The Computed Tomography (CT) brain scan revealed no
intracranial insult and was within normal range.

2.4. Therapeutic interventions

The patient was observed for four hours during the ED
stay with no recurrence noted and was advised to return
to the ED if another seizure occurred.

2.5. Follow up and outcomes

A telephonic follow up was after 18 months, and revealed
that the patient was in good health, and the seizure did
not recur.

We utilized the Naranjo nomogram (Naranjo et al.
1981) to determine whether the seizure was actually
attributed to the drug being studied; rather than other
confounders. The patient’s total score was six, signifying
that our patient’s seizure was probably related to the drug
Varenicline. Table (1) illustrates the Naranjo nomogram
score for our patient.

Table 1: The Naranjo nomogram probability scale for
Varenicline seizure.

ltem Our patient  Interpretation
Are there previous conclusive reports on this reaction? Yes +1
Did the adverse event appear after
Yes +2
the suspected drug was given?
Did the adverse reaction improve when the drug y ;
es +
was discontinued or a specific antagonist was given?
Did the adverse reaction appear when the drug
Not done 0
was readministered?
Are there alternative causes that could
No +2
have caused the reaction?
Did the reaction reappear when a placebo was given? Not done 0
Was the drug detected in any body fluid or
Not done 0
toxic concentrations?
Was the reaction more severe when the dose was in- - 0
o
creased, or less severe when the dose was decreased?
Did the patient have a similar reaction to the same or
- . . Not done 0
similar drugs in any previous exposure?
Was the adverse event confirmed by any - n
o
objective evidence?
Total score 6
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3. Discussion

Because the medication is renally eliminated in
approximately 24 hours, (Faessel et al. 2006) this raises a
question of whether the seizure was a withdrawal symptom
rather than a side effect. In a support of a withdrawal
theory, one patient suffered a seizure during the phase
of dose reduction from 2 mg to 1 mg per day (Serafini
et al. 2010). In addition, the variability in the timing of
each dose may in fact support the previous notion in
the case of our patient. Aligning with that; neither the
previous patient nor our patient suffered seizures after
the cessation of medication during follow up.

From another perspective; the Varenicline regimen
failure and hence the abrupt cessation was noted due to
nausea. This is the most common and earliest side effect
and hence, further explains why most seizures, noted
during the first month of treatment (Oncken et al. 2006).
On the whole we support the notion that Varenicline
seizures are a withdrawal symptom rather than a side
effect.

In addition, a history of seizures were noted as a risk
factor based on the drug manufacturer’s website https://
www.chantix.com/support-for-taking-chantix/chantix-
savings#important-safety-information. However, our
patient neither had a history, nor family history of seizures
and he was not sleep deprived and was not using any other
medications. The fixed-dosing regimen that our patient
followed may seem a risk for a seizure, nonetheless,
seizures were reported by the manufacturer despite their
suggested gradual regimen. From the literature review,
we were unable to infer risk factors that are prone to
develop seizures. Therefore, all users are at risk and
should be cautioned. Further studies are suggested.

From a legal perspective; patients with epilepsy are
prohibited from driving based on several countries’
legislation. Similarly, it should be stated clearly that
driving should be prohibited during the Varenicline
withdrawal phase, whether at the end of the regimen
or during dose reduction. This prohibition should also
advocate those operating risky professions, like pilots
and also those performing risky activities like diving. We
believe, this is the healthcare provider’s responsibility to
caution users, whether primary physicians or pharmacist
as the drug is sold over the counter.

In conclusion, despite the glamorous efficiency of
Varenicline, it possesses a risk of seizure. Healthcare
providers should convey information of the risk to patients
during smoking cessation counseling. Patients at risk
during dose reduction and medication cessation should
not drive or engage in risky activities. Those working
crucial safety occupations like pilots should be strictly
off Varenicline and preferably during the whole course of
treatment.

The case report has written in an anonymous
characteristic, hence, detailed information about the
patient was removed.

We declare no conflict of interest.
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SYDENHAM KOREANIN AYRICI TANI VE TEDAVISI: OLGU

SUNUMU
THE DIFFERENTIAL DIAGNOSIS AND TREATMENT OF SYDENHAM’S CHOREA:
A CASE REPORT

Fatih Dagdelen™

0z

Sydenham koreasi ani, istemsiz, aritmik, koreik ve amacsiz hareketlerle karakterize otoimmiin kdkenli santral sinir sistemi
hastaligidir. Korenin sik gdriilen nedenlerinden olup, grup A streptokokkal tonsillo farenjitin non-siipiiratif sekelidir. Sydenham
koreasi 1992 modifiye Jones kriterlerine gire akut romatizmal atesin major kriterlerindendir ve tani igin yeterlidir. Olgu sunumunda
cocuk psikiyatrisi klinigine istemsiz kasilmalari, emosyonel degisiklikleri nedeniyle basvuran 11 yasindaki kiz hasta cocuk ndroloji
konsiiltasyonu ile birlikte Sydenham koreasi tanisi almisg, belirtileri haloperidol ve valproat tedavisiyle gerileme goéstermistir.
Calismanin amaci ¢ocuk psikiyatri poliklinigine basvuran sydenham korea’li vakanin ayrici tani ve tedavisinde duygudurum ve tik
bozukluklar agisindan benzerliklerin gosterilmesi, benzer bir vakada yardimci kaynak olabilmesidir.

Anahtar Kelimeler: sydenham korea; tik bozukluklari; duygudurum bozukluklari

Abstract

Sydenham’s chorea is a Immune-mediated disorder of the central nervous system characterized by sudden, inveluntary, arrhythmic,
choreic, and purposeless movements. If is a nonsuppurative sequel of group A streptococcal tonsillo pharyngitis, which is known
to be a common cause of chorea. According to the 1992 modified Jones criteria, acute rheumatic fever is a major criterion and is
sufficient evidence on which to base a diagnosis. In this case report, an 11-year-old girl was admitted to the child and adolescent
psychiatry clinic with inveluntary contractions and emotional changes and was diagnosed with Sydenham’s chorea with neurological
consultation and his symptoms regressed with haloperidol and valproate therapy. Theaim of thestudy is to show the similarities in
terms of moaod and tic disorders in the differential diagnosis and treatment of sydenham chorea case who applied to child psychiatry
clinic, can be an auxiliary source in a similar case.

Keywords: sydenham’s chorea; tic disorders; mood disorders
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1. Giris

Grup A beta hemolitik Streptococcus pyogenes
(GABHS) enfeksiyonlarina bagl olarak gelisen otoimmun
kdkenli merkezi sinir sistemi bozukluklari arasinda
Sydenham koreasi ve streptokoksik enfeksiyonlarla iliskili
pediatrik otoimmun noropsikiyatrik bozukluk (PANDAS)
gorilmektedir (Dajani, 1992). Sydenham koresi, akut
romatizmal atesin (ARA) ylz ve ekstremitelerde istemsiz
kasilmalar, obsessif kompulsif belirtiler, hiperaktivite ve
emosyonel labiliteden olusan norolojik sekeli olarak
bilinir (Swedo vd., 2009; Gordon, 2009 ). Genellikle
grup A beta hemolitik streptokok’un (GABHS) neden
oldudu tonsillofarenjit/ farenjitten 1 ila 6 ay sonra ortaya
¢ilkmaktadir (Gordon, 2009; Weiner, 2007). Calismanin
amaci cocuk ve ergen psikiyatri klinigine basvuran
sydenham korea’ll vakanin ayrici tani ve tedavisinde
duygudurum bozuklugu ve tik bozukluklari agisindan
benzerliklerin gosterilmesi, benzer bir vakada yardimci
kaynak olabilmesidir.

2. Olgu

11 yasinda kiz hasta, 2 haftadir el ve/veya kolda
istemsiz kasilmalar, konusma hizinda artma, 3 gundlr
uyuyamama, gece aglayarak gezinme sikayetleri ile gocuk
ve ergen psikiyatri klinigine annesi refakatinde basvurdu.
Anneden alinan bilgiye go6re sikayetlerin baslamasi
hastanin su igerken bardadin elinden dlsirmesi ile
basladi. Muayene sirasinda Ust ekstremitede istemsiz
kasilma, ylraylste bozulma, hizli konusma, uykuya meyil,
konuya odaklanamama, anlamsiz gllme gozlemlendi.
Ust ekstremitedeki istemsiz kasilmalar tik bozuklugunu
disundarirken, hastanin  emosyonel  degisiklikleri
duygudurum bozuklugunu da akla getiriyordu. Hastaya
sabah, 6gle ve aksam 0,5 mg haloperidol solusyon
baslandi. 2 gin sonra hastanin kasilmalarinda ve
konusma hizinda azalma oldugu gozlemlendi, gece
uykusunun dlzelmedigi 6grenildi. Haloperidol sabah,
6gle ve aksam 0,5 mg devam edildi ancak duygudurum
bozuklugu acisindan da valproik asit sabah ve aksam 200
ml solusyon eklendi. Valproat ve haloperidol tedavisinin
1.haftasinin sonunda kasilmalarinda ve konusma hizinda
gerileme, uykularinda dizelme oldugu gozlemlense de
yeterli olmadigi distinlildi. Bu dénemde hastanin glindliz
idrar kagirmalar basladi. Bununla birlikte gocuk néroloji
konsiltasyonu organik patoloji ekartasyonu agisindan
Onerildi. Cocuk noéroloji tarafindan klinik bulgular ile
hastaya Sydenham korea tanisi konuldu ve haloperidol
tedavisi devam edildi.Valproik asit 500 mg sabah ve
aksam olarak degistirildi. Iki ay sonraki kontroliinde
yakinmalarinin tamamen dlzeldigi goraldi. Hastanin
bilinen kardiyolojik semptomu olmamasina ragmen
kardiyak tutulumunun oldugu belirlendi. Ug haftada bir
benzatin penisilin profilaksisine devam edilen hasta gocuk
noroloji, gocuk kardioloji ve bélimimiz tarafindan takip
edilmektedir.

3. Tartisma
Sydenham koreasi duyarh kisilerde GABHS'lara karsi

gelisen immun reaksiyonlar sonucu ortaya ciktigi
dustnllmektedir, beta hemolitik antijenler ile eklemler,
kalp ve beyindeki antijenlerin gapraz reaksiyonu immun
antikorlarin tetigini cekmektedir (Cruse, 2007; Jummani
& Okun, 2001). Sydenham koreasi genellikle 5-15
yas arasindaki g¢ocuklarda gorilmektedir ve vyapilan
calismalarda her yasta kiz cinsiyette daha sik oldugu
gosterilmistir (Loiselle vd., 2001; Faustino vd., 2003).
Korenin ortaya gikmasi igin gegen latent periyod 1-6 ay
gibi uzun bir stire oldugundan genellikle ARA'nin diger
bulgulari ile birlikte goérilmemektedir. Olgunun bilinen
ARA tanisi yoktu fakat kardiyolojik muayene sonucunda
kalp tutulumunun oldugu belirlendi.

Hastalardaki ilk yakinma genellikle konusmada ve
ylurimede bozulma, elindekileri disirme, el yazisinda
bozulma ve beceriksizliktir (ayakkabi baglayamama,
digme ilikleyememe gibi). Siklikla emosyonel labilite
eslik eder. ilerleyen glinlerde kas gilicsiizligii ile birlikte
ekstremitelerde birdenbire baglayan istem disi, amagsiz,
kontrolsiiz ve dizensiz hareketler baslar (Swedo, 1994;
Genel, 2002). Bu hareketler dort ekstremitede ortaya
gikabilir veya viicudun bir tarafinda (hemikore) gorulebilir.
Istemsiz hareketler uykuda kaybolurken, emosyonel
dedisiklikler ile artis gostermektedir (Lin vd., 2006).

Streptokokkal enfeksiyonlardan sonra sadece kore degil,
tikler, davranis bozukluklari ve distonide gorilebilmektedir.

Obsesif kompulsif bozukluk, anksiyete bozuklugu,
dikkat eksikligi ve hiperaktivite bozuklugu, davranis
bozukluklari, uyku bozukluklari ve PANDAS simdiye

kadar tanimlanan durumlardandir (Kilig vd., 2007). Bazen
bu iliskili durumlar hastalarda her zaman kesin olarak
tanimlanamamaktadir, ancak romatizmal ates tanisi alan
hastalarda kore bulunmasa bile psikiyatrik bozukluklarin
daha ylksek oranda gortldiugu bildirilmistir (Maia, 2005).
Ayrica birinci derece akrabalarinda hareket ve emosyonel
bozukluk bulunanlarin prevalansi daha siktir, bu durumun
genetik predispozan zeminde gevresel ve nodrokimyasal
tetikleyiciler ile ortaya ciktigi disinilmektedir (Dale vd.,
2004; Swedo, 2002). Sydenham koreasi ve PANDAS birbiri
ile sik karisan iki farkh otoimmun antitedir (vanToorn vd.,
2004).

Sydenham koreasinin nedeni; bazal ganglialarda D2
dopamin reseptorlerine karsi gelisen sekonder immun
reaktivitedir. Bu hastalarda otoreaktif anti-bazal ganglia
antikor pozitifligi ve manyetik rezonans gorintileme
(MRG) ile bazal ganglionlarda tutulum gésterilmistir (Dale
vd., 2001; Saygi vd., 2011). Ozellikle kaudat nukleustaki
dopaminerjik noronlara karsi IgG ve IgM antikorlarin
saptanmasi bu hipotezi desteklemektedir (Church vd.,
2003). Bununla birlikte bazal ganglialardaki GABA ve
asetilkolin miktari azalirken, dopaminerjik aktivitenin
arttigi gosterilmisti. Bu durum tedavide faydal olan
haloperidol ve valproik asit etki mekanizmalarini da
aciklamaktadir (Genel, 2002).

MRI ile bazal ganglion volumiinde artis, 6zellikle kaudat
nukleusta ve putamendendronal hasarin ve Proton Emisyon
Bilgisayarli Tomografi ile perflizyon bozukluklarinin (hem
hipo-hem hiperperflizyonpaterni olabilir) gdésterilmesidir
(Castillo vd., 1999; Citak vd., 2004). Pozitron emisyon
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tomografisi hastaligin aktif fazindaki kaudat nukleus ve
putamendeki metabolik dedisiklikleri gosterir, bununla
birlikte bulgular diizeldiginde normale donmektedir (Aron,
2005).

Sydenham koreasi hafif olan hastalarin ¢odu tedavisiz
iyilesmektedir (Carapetis, 2005). Orta ve adir dlzey
koreiform hareketlerin tedavisinde valproik asit gibi
duygudurum dlzenleyici etkisi olan antikonvilsanlar
ve haloperidol gibi noéroleptikler yararli olabilir.
Genel ve arkadaslarinin (Genel, 2002) vyaptigi bir
calismada, koreiform hareketler Uzerinde valproik asit
ve karbamazepinin etkisinin ayni oldugu ve ciddi ilag
yan etkisinin goértlmedigi bildirilmistir. Karbamazepin,
haloperidol ve valproik asitin karsilastirildigi baska bir
calismada, koreiform hareketler U(zerinde en dikkat
cekici dizelmenin valproik asitle oldugu ve ilag yan
etkisi gorilmedigi, karbamazepinin ilag yan etkisi
olmadan dizelme sadladidi, en az klinik diizelmenin ise
haloperidol ile géruldaga bildirilmistir (Pefia vd., 2002).
Olgumuzda tek basina haloperidol tedavisinin istemsiz
kasilmalarda etkili olmus ancak , valproik asit tedavisinin
eklenmesinin ardindan konusma hizinda belirgin azalma
ve gece uykusunda hizli iyilesme goérilmustar. Valproik
asit tedavisine bagl duygudurum belirtilerinde gerileme
oldugu dusinilse de bu konuda ayrintil calismalara
ihtiyag vardir.

Sydenham koreasinin immun-aracili bir tablo oldugu
dusuniuldugunde, kortikosteroidlerin, intravenz immun-
globulinin ve plazmaferezin de secilmis bazi vakalarda
fayda sagladigi gosterilmistir (Paz vd., 2006). Koresi bu-
lunan hastalarda meydana gelebilecek enfeksiyonlarin ve
potansiyel rekirrenslerin énlenmesi igin antistreptokok-
kal antibiyotiklerin kullaniimasi gerekmektedir. Ayrica bu
hastalarda o6nleyici profilaksi tedavisi verilmelidir (Perl-
mutter vd., 1999).
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THE EFFECTS OF EXERCISE ON DENDRITIC SPINE DENSITY:
IMPLICATIONS FOR EXERCISE-INDUCED MEMORY
ENHANCEMENT

EGZERSIZiN DENDRITIK DIKENLERIN YOGUNLUGU UZERINE ETKILERi:
EGZERSIZE BAGLI BELLEK GELISTIRME UYGULAMALARI

Paul D. Loprinzi™

Abstract

The purpose of this brief review was to highlight the potential mediational role of dendritic spine morphology on the exercise-
memory interaction. | first start out delineating the role of dendritic spine density on episodic memory function and then discuss
mechanisms involved in spine density alteration. Following this, | discuss the effects that exercise has on dendritic spine density,
including its underlying mechanisms. Ultimately, this discussion will provide us with greater insights on the mediating mechanisms
through which exercise may influence episodic memory function.

Keywords: BDNF; cognition; long-term potentiation; synapse

0z

Bu kisa derlemenin amaci, dendritik dikenlerin morfolojisinin egzersiz--bellek etkilesimi iizerine etkisini incelemektir. Bu baglamda,
dncelikle dendritik dikenlerin yogunlugunun epizodik bellek iizerine etkisinin alti gizilecek, ardindan dikenlerin yogunlugundaki
degisiklikler mekanizmasi ile ilgili tartigilacaktir. Bundan sonrasinda, egzersizin altta yatan mekanizmalari ile birlikte dendritik

dikenlerin yogunlugu iizerindeki etkisi tartigilacaktir. Son olarak, tartisma egzersizin epizodik bellek kapasitesi iizerindeki araci
rolii hakkindaki bilgilerimizi arttirmamiza imkan saglayacaktir.
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1. Introduction

Both acute and chronic exercise have been shown to
enhance episodic memory (Frith, Sng, & Loprinzi, 2017;
Haynes Iv, Frith, Sng, & Loprinzi, 2018; Loprinzi, Scott,
Ikuta, Addoh, & Tucker, 2018; Sng, Frith, & Loprinzi,
2018), which is the retrieval of retrospective information
from a spatio-temporal context (Tulving, 1983). We have
previously discussed various mechanisms through which
both acute and chronic exercise may subserve episodic
memory (Loprinzi, 2018; Loprinzi, Edwards, & Frith,
2017; Loprinzi & Frith, 2018; Loprinzi, Ponce, & Frith,
2018). These include, for example, exercise-induced
alterations in neurotrophic factors, hormones, and long-
term potentiation. The present review extends this body
of work by highlighting the role of exercise on synaptic
plasticity, and specifically, dendritic spine density. This
is of critical importance, as the brain’s ability to retain
information depends on the strength of existing synapses
and on the appearance or elimination of dendritic spines
(Fregozo & Vega, 2012; Kasai, Fukuda, Watanabe,
Hayashi-Takagi, & Noguchi, 2010).

I first start out delineating the role of dendritic spine
density on episodic memory function and then discuss
mechanisms involved in spine density alteration. Following
this, I discuss the effects that exercise has on dendritic
spine density, including its underlying mechanisms.
Ultimately, this discussion will provide us with greater
insights on the mediating mechanisms through which
exercise may influence episodic memory function.

2. Dendritic Spines and Memory Function

As illustrated elsewhere (Poo et al., 2016), structural and
molecular mediators of memory are complex, and unlikely
attributed to a single structure or protein. Of interest to
this paper, however, is the role of dendritic spines and
how they are formed and modified during learning. A
spine consists of three basic components, including a
base structure joined to the dendrite, a neck, and a head
which may connect with an axon. Normal dendritic spine
density ranges from 0.2 to 3.5 spines per 1 um of dendrite
(Benavides-Piccione, Fernaud-Espinosa, Robles, Yuste, &
DeFelipe, 2013). Further, spines are often classified into
three morphological groups, including, thin, stubby, and
mushroom types. Spines may become stable for days to
years (Zuo, Lin, Chang, & Gan, 2005), and the amount of
stable spines correlates with memory performance (Yang,
Pan, & Gan, 2009). Notably, however, the actin filaments
that supports the spine turns over in minutes to hours,
with 80% of F-actin in spines turning over every minute
(Star, Kwiatkowski, & Murthy, 2002).

Dendritic spines exist in certain types of neurons,
such as pyramidal neurons in the cortex, hippocampal
neurons and Purkinje cells in the cerebellum (Kasai,
Fukuda, Watanabe, Hayashi-Takagi, & Noguchi, 2010).
Each neuron may include over 10,000 spines, each
representing a point of synaptic contact (Kasai, Fukuda,
Watanabe, Hayashi-Takagi, & Noguchi, 2010). Relatedly,
dendritic spines are sites for synaptic communication, and
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thus, alterations of the spine (via LTP and LTD (Trommald,
Hulleberg, & Andersen, 1996)) play an important role
in synaptic plasticity, and ultimately, memory function.
Notably, spines with large postsynaptic densities have
more AMPA receptors (Noguchi et al., 2011), which may
facilitate LTP. Further, spine neck size may also influence
NMDA-dependent Ca2+ signaling (Noguchi, Matsuzaki,
Ellis-Davies, & Kasai, 2005).

In addition to increasing the surface area for synaptic
contact, the majority of dendritic spines have an excitatory
synapse, with Ca2+ concentrated in the spine, as well as
voltage-gated Na channels in the spine (Rose, Kovalchuk,
Eilers, & Konnerth, 1999), suggesting that dendritic
spines play a critical role in the formation and plasticity of
functional neural networks involved in memory function
(Yuste, 2011). Thus, structural changes in dendrites may
be an important mechanism of long-term information
storage. This has been demonstrated in empirical work
showing that spine loss among networks that were active
during learning impairs long-term memory function
(Sanders, Cowansage, Baumgartel, & Mayford, 2012).
Further, stress-induction has been shown to impair
memory and reduce the density of CA3 dendritic spines,
and blocking this stress-induced effect prevents spine
loss and restores memory function (Chen et al., 2010).
Other work also demonstrates that genetic manipulation
of spine turnover influences storage capacity and memory
function (Frank et al., 2018). Certain neuropsychiatric
conditions, such as depression (decreased number of
spines), fragile X syndrome (elongated, tortuous spines),
and Down syndrome (fewer spines, some with large
heads), have spine- and memory-related impairments
(McCann & Ross, 2017).

3. Mechanisms Involved in Dendritic Spine Density

Several key reviews have provided mechanistic insight
on the regulation of dendritic spines (Basu & Lamprecht,
2018; Borovac, Bosch, & Okamoto, 2018; Cornelia
Koeberle et al., 2017; Ebrahimi & Okabe, 2014; Fregozo
& Vega, 2012; Hotulainen et al., 2009; Kumar et al.,
2016; Merriam et al., 2013; Penzes & Rafalovich, 2012;
Sala & Segal, 2014; Spence & Soderling, 2015; Sutton &
Schuman, 2006). Remodeling of the actin cytoskeleton
is a likely candidate behind the structural alterations of
dendritic spines, and plays a fundamental role in the
formation, elimination, motility, stability, size, and shape
of the spine (Penzes & Rafalovich, 2012).

In neurons, actin consists of soluble monomeric G-actin
and polymerized F-actin filaments. Polymerization of
free G-actin is regulated by various pathways, activated
by select surface receptors, such as NMDA receptors
(Cingolani & Goda, 2008). Upon activation of this NMDA
receptor, the dendritic spine undergoes a temporary
increase in Ca2+ (Sobczyk & Svoboda, 2007), which
then activates calcium-sensing calmodulin, ultimately
activating various kinases (e.g., CamKI, CamKII, and
CamKIV) (Hook & Means, 2001). These kinases then
proceed on to phosphorylate targets involved in spine
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structural plasticity (e.g., Kalirin-7) (Penzes & Rafalovich,
2012).

More specifically, this process can be conceptualized as
a 4-step process, including an initial basal state, F-actin
disassembly, F-actin assembly, and F-actin stabilization
(Borovac, Bosch, & Okamoto, 2018). During the basal
state, bundled F-actin maintains a stable spine structure.
During the F-actin disassembly stage, kinases (e.g.,
CamKII) are activated and become detached from
F-actin and then unbundle the filaments. Cofilin/ADF
then enters the spine and severs the filaments. Drebrin
and a-actinin reduce the concentration of filaments in
the spine. Aipl and Arp2/3 enter the spine and branch
F-actin together, resulting in enlargement of spine size.
Following this enlargement, stabilizing proteins, such as
Drebrin, a-actinin, and inactivated CamKII return to their
basal state, bind to F-actin, re-bundle and cross-link the
reorganized filaments, ultimately stabilizing the enlarged
dendritic spine (Borovac, Bosch, & Okamoto, 2018).

Activation of 5-HT2A receptors in pyramidal neurons
has been shown to increase spine size via Kalirin-7-
Racl1-PAK-dependent mechanisms (Jones et al., 2009).
Data also supports the role of dopamine (Solis, Limon,
Flores-Hernandez, & Flores, 2007; Wang & Deutch, 2008)
and the cholinergic system (Sherren & Pappas, 2005)
in regulating spine morphology. Relatedly, numerous
studies have reported BDNF-induced changes in spine
morphology (Lu, Christian, & Lu, 2008), with TrkB-
deficient mice having fewer dendritic spines in the CA1l
hippocampal neurons (Luikart & Parada, 2006).

4. Effects of Exercise on Dendritic Spine Density

Treadmill exercise (two weeks of daily exercise) in mice
has been shown to attenuate stress-induced dendritic
spine elimination (Chen et al., 2017). This stress-
induced memory impairment is attenuated with exercise,
mediated via neurogenesis and dendritic remodeling
(Yau et al., 2011). Similarly, exercise has been shown to
attenuate diabetes-induced dendritic spine elimination,
likely through BDNF augmentation (Stranahan et al.,
2009). Other work also supports this exercise-induced
attenuation of spine elimination in Parkinson’s disease
(Toy et al., 2014) and multiple sclerosis (Rossi et al.,
2009).

5. Mechanisms through which Exercise Influences
Dendritic Spine Density

Dendritic spines may respond morphologically to a large
variety of physiological stimuli, including acute and chronic
exercise. As we thoroughly discussed elsewhere (Loprinzi,
Ponce, & Frith, 2018), skeletal muscle contraction, via
exercise, may activate peripheral afferent muscle spindle
fibers, which have direct projections to the brainstem, and
ultimately, the hippocampus. Similarly, exercise-induced
lung expansion and heart rate increases will activate
afferent vagus nerve fibers, which also have projections
to the hippocampus. Such exercise-induced neuronal

excitability may increase various neurotransmitters (e.g.,
glutamate) to initiate dendritic spine morphology. As
discussed above, key proteins, such as BDNF, and surface
receptors, such as NMDA, play an important role in spine
alterations.

Previous research by Dietrich et al. (Dietrich et al.,
2005) demonstrated that the level of phosphorylation of
NR1 and NR2 subunits of the rat cerebral cortex NMDA
receptor was upregulated with exercise. Further, the
NMDA receptor channel open rate also increased with
exercise. Molteni et al. (Molteni, Ying, & Gomez-Pinilla,
2002) also demonstrated that exercise increased the
expression of NR1, NR2A, and NR2B mRNA in the rat
hippocampus after 3 and 7 days of exercise. Exercise has
also been shown to increase BDNF levels (Loprinzi & Frith,
2018) and BNDF may help upregulate the function of the
NMDA receptor (Caldeira et al., 2007; Clarke & Johnson,
2008; Kim et al., 2012).
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Abstract

Memory function is essential for optimal daily functioning. Emerging work demonstrates that memory function may be compromised
during pregnancy. Encouragingly, exercise engagement may subserve memory function among various populations; however,
limited research has evaluated whether exercise can attenuate memory impairment during pregnancy. This letter addresses this
issue. Albeit limited, there is some research suggesting that exercise may alleviate this pregnancy-induced memory impairment,
with mechanisms discussed herein. Future work in this under-investigated area is needed.
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Bellek iglevi, giinliik iglerde verimli galismaniz igin gereklidir. Yapilan ¢alismalar hamilelik sirasinda bellek islevinin tehlikeye
girebilecegini gistermektedir. Buna ragmen egzersizler cesitli popiilasyonlar arasinda bellek islevierini koruyabilir; ancak sinirli
sayida aragtirma, hamilelik sirasindaki egzersizin bellek kaybini azaltip azaltamayacagini degerlendirmistir. Makalemiz bu konuyu

ele almaktadir. Simirli da olsa egzersizin gebelige bagh bellek bozulmasini, bu makale kapsaminda tartigilan mekanizmalarla
hafifletebilecegini dne siiren bazi aragtirmalar bulunmaktadir. Aragtirilan bu alanda daha ok sayida ¢alismalara ihtiyag vardir.

Anahtar Kelimeler: episodik; annesel; nérotrofin, fiziksel aktivite

"Exercise & Memory Laboratory, Department of Health, Exercise Science and Recreation Management, The University of Mississippi, University, MS 38677, USA

*Corresponding author: Exercise & Memory Laboratory, Department of Health, Exercise Science and Recreation Management, The University of Mississippi,
University, MS 38677, USA E-mail: pdloprin@olemiss.edu Phone: 662-915-5561 Fax: 662-915-5525

80 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES VOLUME-CILT 6/ NUMBER-SAYI 1 / 2019



Dear Editor,

Pregnancy is associated with memory impairment (Henry
& Rendell, 2007). This impairment is most common for
memory tasks that require higher-order executive control
processes (Anderson & Rutherford, 2012) and is more
prevalent during the later stages of pregnancy (Galea et
al., 2000).

Encouragingly, exercise has been shown to enhance
memory function among the general population (Frith,
Sng, & Loprinzi, 2017; Loprinzi, Edwards, & Frith,
2017; Loprinzi, Ponce, & Frith, 2018) and improve
cognition-related cardiovascular disease risk factors
among pregnant women (Loprinzi, Fitzgerald, Woekel,
& Cardinal, 2013). Previous work demonstrates that
maternal exercise can enhance memory function among
their offspring (Robinson & Bucci, 2012). Mechanisms
of this effect include exercise-induced neurogenesis,
neurotrophic factor production, and neuronal activity in
the offspring (Robinson & Bucci, 2012). What is lacking
in the literature is a discussion as to whether maternal
exercise can influence maternal memory function, and
in particular, attenuate pregnancy-induced memory
impairment. I address this specific question in this letter.

I identified studies using several electronic databases,
including PubMed, PsychInfo, Sports Discus and Google
Scholar. Articles were retrieved up to December 24, 2018
(no restriction was placed on how far back the study was
published). The search terms, including their combinations,
were: exercise, physical activity, cardiorespiratory
fitness, memory, cognition, cognitive function, pregnant,
pregnancy, and maternal. To be eligible for inclusion
in this review, studies had to be published in English;
employ a cross-sectional, prospective or experimental
design; include a measure of exercise as the independent
variable , with the exercise assessment occurring at some
point duration gestation; and the outcome variable had
to include a measure of memory function. Studies were
not included if the memory outcome was evaluated in the
mother’s offspring or if the exercise bout was imposed
to induce high levels of stress (Jafari, Mehla, Afrashteh,
Kolb, & Mohajerani, 2017). To provide a comprehensive
assessment on this topic, human and animal studies were
eligible.

The computerized searches identified 1323 articles.
From these, 1 article met the study inclusion criteria.
This article, published by Kim et al. (2012), demonstrated
that pregnancy impaired memory function in rats, while
swimming during pregnancy alleviated this memory
impairment. Pregnancy decreased cell proliferation in the
dentate gyrus of the hippocampus, while exercise during
pregnancy attenuated this effect.

This letter has two important highlights. First, there is
a paucity of research evaluating the effects of maternal
exercise on maternal memory function. Thus, this is
an area in urgent need of experimental investigation.
Second, at the present moment, it appears that maternal
exercise may subserve maternal memory via hippocampal

LETTER TO EDITOR-EDITORE MEKTUP

neurogenesis. I hope this letter spawns the development
of additional research in this under-investigated topic.

Acknowledgments - No funding was used to prepare
this manuscript and I have no conflicts of interest.
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