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ABOUT THIS JOURNAL

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

Aims & Scope
The scope of the journal is broad. It covers many
disciplines and spans molecules

(e.g., molecular neuroscience, biochemistry) through
systems (e.g., neurophysiology, systems neuroscience) to
behavior(e.g. cognitive neuroscience) and clinical aspects

(e.g. psychopharmacology). The journal covers all
aspects of neuroscience with an emphasis on translational
psychiatry and psychology, as long as the goal is to
delineate the neural mechanisms underlying normal or
pathological behavior.

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

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

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

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

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

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

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

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

Papers will be selected on the basis of their methodology
and negative results are strongly considered for
publication.
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The average time from submission to first decision is
less than 30 days. Accepted articles are published online
ahead of print in an average of 40 workdays, and articles
are published in print 3-6 months after acceptance.

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

Editor-in-Chief: Nevzat Tarhan
Associate Editors: Tayfun Uzbay, Cumhur Tas

Publishing Editor: Yelda Ibadi
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Instructions for Authors

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

Submission

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

Cumhur Tas, MD PhD
Associate Editor, Journal of Neurobehavioral Sciences
Department of Psychology

Uskiidar University
Altunizade Mh., Haluk Tlrksoy 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 humbers of the same;

*The proposed category under which the manuscript
was submitted;

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

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

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

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

*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,

VOLUME 1 / NUMBER 2 / JULY 2014 THE JOURNAL OF NEUROBEHAVIORAL SCIENCES 3



J N BS 2014 Published by Uskiidar University ~www.jnbs.org

except figures) and indicate the number of tables, figures,
and supplemental materials that are included.

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

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

Below are additional instructions regarding the

preparation of display equations and tables.

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

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

To construct your equations with MathType or Equation
Editor 3.0:

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

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

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

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

Tables

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

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

THE JOURNAL OF
NEUROBEHAVIORAL

SCIENGES

NORODAVRANIS BILIMLERI DERGISi

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.

Ethical Principles

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.
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BU SAYI HAKKINDA
ABOUT THIS ISSUE

IJNBS 2. sayisi ile llkemizde ilkleri gerceklestirmeye
devam ediyor. Tlrkiye’ nin tamami ile tek nérobilim
temali dergisi olan “Nérodavranis Bilimleri Dergisi” bu
sayisinda diinyaca Unli Davranigsal Norobilim Profesori
Dr. Gyula Telegy’nin N6romedin S molekilinin transmiter
aracili etkilerini arastirdigi makalesine yer vermektedir..
Bunun yani sira diinyada ve Ulkemizde 6nemi git gide
artan ‘Spor Genetigi’ konusunda ulkemizin taninmis
arastirmacilarindan Korkut Ulucan’in Tark Basketbol
Oyuncular Uzerinde tamamladii arastirmasi da go6ze
carpmaktadir. Bu sayinin bir diger arastirma makalesi
ise alkol kullanimi olan bireylerde Brezilya érnekleminde
psikiyatrik es-tanilarin gézlemlendigi Dr. Fortunata’ nin
yaptigi arastirmadir.

Bunlarin yaninda ‘Sistemler Sinirbilimi’ konusunda 6nemli
calismalara imza atmis olan Bilkent Universitesi’nden Dr.
Hulusi Kafaligénll, gérme sistemi konusunda doyurucu
ve en glncel bilgileri iceren gdzden gecirilmis makalesi
ile bu sayimiza 6nemli katki saglamistir. Bir baska gbézden
gecirilmis makale ise glnimuizin trend konularindan
olan Alzheimer Hastaligi’'nda erken taniya yonelik yeni bir
olay iliskili potansiyel yéntemi Fatma Keskin Krzan’a ait...
Koku duyusu ile ilgili bozulmus olay iliskili potansiyellerin
Alzheimer hastaliginda hentiz daha belirtiler baglamadan
ortaya ¢iktigina iliskin son dbénemde g¢ok Onemli
calismalar bulunmaktadir. Krzan, gézden gegirmesinde bu
calismalara kognitif sinirbilim perspektifinden édnemli bir
bakis sunmaktadir.

Butin bu galismalara ek olarak bu sayida, sizofrenide
nikotin ve alkol badimhhg ile ilgili mini-gézden
¢ gecirme, klinik likantrofi ile ilgili olgu sunumu ve son
00 olarak psikiyatrinin yeni trendlerinden olan yapay zeka
= algoritmalarinin kullanimi ile ilgili editdore mektup yer
=2 almaktadir.

2014 Published by Uskiidar University www.jnbs.org

Keyifli okumalar dilegi ile,

Assist. Prof. Cumhur Tas
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VISION: A SYSTEMS NEUROSCIENCE PERSPECTIVE
GORME: SISTEMSEL SINIRBILIMI BAKIS ACISI

Hulusi Kafaligdniil !

Abstract

The visual system is the most studied part of the cortex, providing a basis for understanding not only visual processing per se but also
the fundamental operations of the brain in general. Significant progress has been made in understanding neural structures sensitive
to different visual attributes such as form, surface brightness, color and motion. Here, the basic neural structures and processing
pathways for these visual features are reviewed. Dysfunctions in these processing pathways lead to deficits in the perception of
different aspects of a visual object. In recent years, there is a growing interest in applying accumulated knowledge in vision science to
investigate altered neural structures and abnormal perceptual processing observed in neurological disorders. Key issues and clinical
studies are also discussed within the context of visual feature processing.

Keywords: visual cortex, dorsal pathway, ventral pathway, form perception, surface brightness, color, visual motion, abnormal visual
processing

Ozet

Gdrsel sistem korteksin en ¢ok incelenen pargasidir.Bu durum gdrsel sistemin sadece girmenin temelindeki sinirsel islemler hakkinda degil beynin
genel galisma prensiblerini anlamaya dayali bir temel tegkil etmesinden kaynaklanmakiadir. Su ana kadar farkl gérsel dzelliklere (Grnegin sekil, yiizey
aydinligi, renk, hareket) duyarli sinirsel yapilan anlamaya yénelik ¢ok énemli ilerleme kaydedilmistir. Bu makalede, gdrsel dzelliklere duyarli temel
sinirsel yapilar and iglevsel yollar gizden gegirilmigstir. Herhangi bir islevsel yoldaki fonksiyonel bozukluk farkli gérsel dzelliklerin algisinda eksikliklere
yol agmaktadir. Son yillarda, gdrsel bilimdeki bilgi birikimini nérolojik bozukluklarda rastlanan sinirsel yapi degisikligi ve buna dayali anormal algisal

islemleri anlamada kullanmaya yadnelik artan bir ilgi bulunmaktadir. Bu yinde gergeklegtirilmis kilit konular ve klinik ¢alismalar da garsel dzellik

islemesi baglaminda tartisiimaktadir.

Anahtar Kelimeler: gdrsel korteks, dorsal islevsel yolu, ventral iglevsel yolu, sekil algisi, yiizey aydinligi, renk, gérsel hareket, anormal girsel isleme

1. Introduction

A central problem in systems neuroscience is to
understand how neural activity gives rise to perception
and behavior. Vision provides an excellent model system to
study how this happens. One third of the human cerebral
cortex is dedicated to analyzing visual information and the
processing hierarchy for visual information is very similar
to the general functional structure in the brain. Therefore,
deep understanding of visual system provides substantial
information in order to shed light on this central problem
of systems neuroscience. As a consequence of its general
importance, the visual system is the most thoroughly
studied of all sensory systems. The general organization,
key neural structures and processing pathways have been
identified for different aspects of a visual object such as
form, surface brightness, color and motion.

I begin this review article with the overall organization
of the visual system and key neural structures for vision.
Developments in systems neuroscience and computational
modeling suggest the existence of separate pathways for
processing different attributes of a visual object. These
developments and the data that support the existence of
distinct processing pathways is the primary focus of the

review. Moreover, dysfunctions in these distinct visual
pathways and their influences on perception are discussed
within the context of recent studies on schizophrenia.

2. Organization of the visual cortex

The visual system consists of hierarchically organized
distinct anatomical areas (Felleman & Van Essen, 1991).
These visual areas are interconnected through ascending
feedforward projections, descending feedback projections,
and projections from areas at the same hierarchical level
(Van Essen & Gallant, 1994). The visual areas and their
connections with each other lead to distinct pathways
functionally specialized for processing different aspects of
a visual object (Figure 1a). In fact, this specialization
starts from the retina. There are three types of
retinal ganglion cells magnocellular, parvocellular and
koniocellular (Merigan & Maunsell, 1993). Magnocellular
and parvocellular cells constitute the major population of
the ganglion cells (90%). Magnocellular cells have fast-
phasic responses, larger receptive fields and a rapidly
saturating contrast response, whereas parvocellular cells
have slow-tonic responses, smaller receptive fields and
a linear contrast response (Kaplan & Shapley, 1986;
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Purpura et al., 1988; Schmolesky et
al., 1998). These two populations
of cells project to distinct layers of
the lateral geniculate nucleus (LGN)
and form two afferent pathways,
the magnocellular (M) and the
parvocellular (P). In addition to
these feedforward connections, the
LGN gets most of its input from the y
higher visual areas by feedback |
connections and acts as a regulator '
or filter of information passing to the
cortex (Lamme & Roelfsema, 2000;
Merigan & Maunsell, 1993).

The parallel pathways (M and
P) start intermixing in the cortex
(Merigan & Maunsell, 1993; Van

Essen et al., 1992). In the primary P ,_ M Layer: '

visual cortex (V1), located posteriorly
in the brain, neurons code simple
features of a visual stimulus, such
as orientation and edges. Moreover,
neighboring points in the retinal
image are projected onto neighboring
points in cortex. This type of
mapping is referred to as retinotopy.
Further functional subdivisions and
arrangements of neurons in V1 (blob
and interblob regions) and V2 (thick,
thin, and interstripe regions) have
been identified by using a technique
called Cytochrome Oxidase (CO)
staining (Horton, 1984; Horton &
Hubel, 1981; Tootell et al., 1983).
The blobs in V1 contain neurons that
are selective for color and relatively
unselective for orientation. However,
the opposite is true for the interblob
regions (Livingstone & Hubel, 1988). Corresponding
properties are found in the thin stripes and interstripes in
V2 and color-sensitive neurons are far less common in V1
layer 4B (Lamme & Roelfsema, 2000).

shown.

In higher visual areas, more anterior in the brain,
increasingly more complex features are processed.
Receptive fields become larger and retinotopy breaks
down. According to their connections, two cortical
pathways emerge: dorsal and ventral (Figure la). The
dorsal, magno-dominated, pathway flows to MT(V5) and
parietal cortex and is mostly involved in space, movement
and action. The ventral, parvo- dominated, pathway flows
into temporal areas and is mostly concerned with object
and pattern recognition (Milner & Goodale, 1995; Mishkin
et al., 1983). Furthermore, large differences exist between
response latencies of dorsal and ventral stream areas
partly because of the different temporal dynamics of the
magno- and parvo- pathways feeding into these areas.!

LT :
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Figure 1. Hierarchical organization of the visual system. a) Schematic illustrating
information flow from retina to primary visual cortex (V1) through lateral geniculate nucleus
(LGN). The gray circle corresponds to LGN and the dashed gray arrows represent anatomical
connections from retina to visual cortex. After primary visual cortex, visual processing
continues in dorsal (red) and ventral (blue) pathways. b) The segregations and connections
between early visual areas. Boxes correspond to visual areas or neural structures/
compartments within a visual area. The connections between different neural structures are
represented by solid lines. To avoid clutter, only key neural structures and connections are

3. Processing pathways for different attributes of
a visual object

Form, Surface Brightness and Color

Perception of form (i.e., contour) and surface features
(e.g., brightness and color) are essential for recognition
of objects in the environment. It is widely believed that
these features are processed by different sub-systems
within the parvo-dominated ventral pathway. Neurons
at early stages of the visual system (V1 interblob) have
orientation selective receptive fields and these receptive
field types are accepted to contribute to the functional
basis of form perception (Hubel & Wiesel, 1962). The
outputs of these oriented contrast detectors are grouped
over spatially long distances to generate the outline
of a visual shape at the later stages of the processing
stream. Form processing continues mainly by neurons in
V2 interstripe and neural compartments in V4 specialized
for shape processing. On the other hand, brightness and
color processing is mostly carried out by neurons in V1

IThe interactions between two pathways at different hierarchical levels are essential. Early level interactions and their perceptual consequences are briefly

mentioned within the context of backward masking in the following sections.
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blob, V2 thin stripe and neural compartments specialized
for surface features in V4 (Figure 1b). Accumulating
evidence by experimental and modeling studies support
the existence of two sub-systems and also report that
their processing dynamics is different: a fast system
concerned with extracting contours and a slower system
with assigning surface brightness and color (Breitmeyer
et al., 2006; Grossberg & Mingolla, 1985; Lamme et al.,
1999; Rogers-Ramachandran & Ramachandran, 1998).

In order to have a coherent representation of a visual
object, these two sub-systems processing complementary
information must be able to communicate and interact with
each other. Several perceptual completion phenomena
suggest that the interaction is achieved by means of
spreading mechanisms and filling-in. The filling-in
hypothesis states that brightness is perceived via a filling-
in process initiated by luminance contrast boundaries.
In some way, a response initially biased toward the
boundaries fills-in to represent the interiors of uniform
surfaces (Neumann, 2003; Pessoa et al.,, 1998). The
filling-in hypothesis is supported by many studies (Pessoa
et al., 1998). An interesting behavioral demonstration is
designed by Paradiso and Nakayama (1991). They used
a visual masking paradigm to investigate the role of edge
information in determining the perceived brightness and
the temporal dynamics of proposed filling-in hypothesis.
In their experiments, they used a disk as a target. The
disk was briefly flashed and after a variable stimulus onset
asynchrony (SOA), a mask was presented. In different
stimulus configurations, the mask stimuli consisted of
a bright line, a circle, or an incomplete rectangle. For
SOA values between 50 and 100 ms, the brightness of
the central area of the disk was greatly reduced. The
brightness of the central region was largely unaffected
for SOA values greater than 100 ms. The striking result is
that the decrease in perceived depended on the distance
between target and mask and maximal suppression
occurred at later times for larger distances. Basically, the
temporally following contour mask seems to suppress the
active spreading of the surface information in this visual
phenomenon. Paradiso and Nakayama (1991)’s results
are consistent with the hypothesis that brightness signals
are generated at the borders of their target stimuli and
propagate inward at a rate 6.7-9.2 ms/deg.

Visual motion

The processing of visual motion is essential for
survival in a dynamic world. Visual motion is a source of
information that can serve many functions for a behaving
animal. These functions include establishing the three
dimensional environment, estimating other objects’
trajectories and velocities (Nakayama, 1985). One of the
earliest computational models of motion detection was
developed by Hassenstein and Reichardt (1956). Their
behavioral measurements from Cholorphanus beetle led
to a correlation model which is known as the “Reichardt
detector”. In order to detect motion, a Reichardt detector
requires three basic operations: sampling, asymmetry,
and nonlinear interaction. The input should be sampled
at more than one location since motion is a vector that
needs at least two points for its detection. These sampled
data have to be processed in a slightly different way
from each other to discriminate the direction of motion.

REVIEW ARTICLE

Otherwise, the inputs to the Reichardt detector could
be interchanged without affecting the output. Thus, the
detector would not be directionally selective if it were
symmetric. Furthermore, the outcomes are combined
and compared by using a nonlinear operation. A simple
way to do this final step is by multiplying (correlating)
the two processed inputs. A similar motion detection
mechanism was identified by neurophysiological studies
of rabbit retina (Barlow & Lewick, 1965). Later, motion
energy models were proposed as an alternative to the
correlation models. Motion energy models emphasize the
processing of motion in the spatiotemporal frequency
domain. Although the underlying computations of the two
models are equivalent, their neural implementations are
different and later neurophysiological experiments from
visual cortex appear to support the motion energy model
implementation (Albright & Stoner, 1995; Borst, 2000;
Clifford & Ibbotson, 2003).

These early models of motion detection assume that our
perception of motion is driven by first-order changes in
the intensity of light on the retina. However, subsequent
psychophysical experiments have shown that we can
still perceive motion in the absence of first-order cues,
when only second-order properties of the image such as
contrast, chromatic content or spatial frequency change.
Motion systems which are sensitive to the first and second
order properties of a stimulus are called first and second
order motion systems, respectively. These two motion
systems are primarily monocular. Moreover, third order
motion systems are identified by several studies of motion
perception (Lu & Sperling, 2001). Third order motion
systems are binocular and extract motion information
from the spatiotemporal properties of salience (figure
ground). Higher level visual areas and processes such
as attention mechanisms are involved in the third order
motion systems (Lu & Sperling, 2001). As mentioned
below, the distinction between different motion systems
have also been identified by recent functional imaging
studies (Claeys et al., 2003; Ho & Giaschi, 2009).

Although some of the cells in the retina and thalamus
respond to moving contours, it is generally agreed that
explicit computation of motion starts at the primary visual
cortex (V1) by directionally selective cells (Blake et al.,
2003; Hubel & Wiesel, 1962). The neurons in V1 have
small receptive fields and can only detect local motion
signals inside their receptive fields. So, directionally
selective neurons in V1 are considered as the low level
motion detectors and called “local motion detectors”.
This situation shows a certain limitation of this first
stage motion processing and leads to a well-known
aperture problem (Adelson & Movshon, 1982; Hildreth,
1984; Wallach, 1935). When an observer views a long
straight line through an aperture, the observer cannot
discriminate different motion directions of the long straight
line and can only detect motion orthogonal to the local
contour. The aperture problem implies that directionally
sensitive neurons in V1 always respond to a contour that
crosses their receptive field (Hildreth, 1984; Nakayama
& Silverman, 1988). In order to overcome the aperture
problem and to obtain a coherent pattern motion, the
local motion signals need to be integrated. It is widely
believed that this second stage of motion processing starts
at middle temporal gyrus (MT) and neurophysiological
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studies show that a substantial fraction of MT neurons
have sensitivity to pattern motion (Rodman & Albright,
1989). Area MT gets most of its input from directionally
selective cells in V1 and thick stripes of V2 (Movshon &
Newsome, 1996; Zeki, 1974).? The integration of these
local motion signals takes place in area MT and neurons in
this area start responding to the true pattern motion with
a 60 ms delay (Pack & Born, 2001).

Motion computation continues at the medial superior
temporal area (MST). Neurons in MST have even larger
receptive fields and show selectivity to binocular disparity
and optic flow such as expansion and contraction. MST
neurons are also sensitive to non-retinal information
about eye movements (Blake et al., 2003; Duffy & Wurtz,
1991a, b). As one ascends the visual hierarchy in the
magno-dominated dorsal pathway, cortical areas become
sensitive to more complicated motion types. For instance,
cortical area Inferior Parietal Sulcus (IPS: homologous
to macaque area VIP and LIP) and lateral parietal cortex
get input from visual and auditory areas and they can be
selectively activated by both visual and auditory motion
(Lewis et al., 2000). Inferior Parietal Lobe (IPL) gets
activated by high-level attention based motion (i.e., third
order motion) and it is considered a key neural structure
for the bilateral higher-level saliency-based system
(Claeys et al., 2003).

4. Dysfunctions in Visual Processing

Dysfunctions in early-stage visual processing impair our
perceptual performance in a wide variety of visual tasks.
These perceptual abnormalities have been documented
even in neurological disorders (e.g., autism spectrum
disorder, schizophrenia) and age related changes typically
associated with higher-level cognitive processing (Butler &
Javitt, 2005; Raudaia et al., 2010; Simmons et al., 2009).
There has been an increasing interest to extend this
line of research as an avenue to understand the altered
neural circuitry and the resulting information processing
for different aspects of a visual object in schizophrenia.
Accordingly, several perceptual paradigms have recently
been recommended for translational use in clinical trials
by initiatives organized by National Institute of Mental
Health (Gold et al., 2012; Green et al., 2009).

Several studies indicate that schizophrenic patients
have abnormal form perception, contour integration as
well as contextual influences on perceived brightness
such as brightness induction and collinear facilitation
(Green et al., 2009; Must et al., 2004; Yang et al., 2013).
Even though these studies point out distinct early-stage
dysfunctions in form and brightness processing, research
using backward masking paradigm received the most
attention. In backward masking, the visibility of a target
stimulus is suppressed by a surrounding stimulus, called
mask, following target. Typically, the reduction in target
visibility is highest when the SOA between target and mask
is around 30-80 ms. When the SOA becomes smaller or
higher than this optimal value, the visibility of the target
recovers. This U shaped nature of the target visibility has
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been used as a tool to gain insights into the temporal
dynamics of brightness perception and relative timing of
signals ascending through the visual system via different
pathways (Breitmeyer & Ogmen, 2006). The dual-channel
hypothesis has been influential and leading approach to
account for the neural mechanisms underlying backward
masking (Breitmeyer & Ogmen, 2006). According to
the dual-channel approach, a visual stimulus generates
a fast transient and a slow sustained activity in M and
P pathways, respectively. These two pathways start
interacting at early parts of the visual cortex. The slow
sustained activity of the target is inhibited by the fast
transient activity of the following mask through interaction
between these two pathways. This inter-channel inhibition
depends on the SOA between two visual stimuli and it
accounts well for the U shaped visual backward masking
function. Several research groups independently found
that schizophrenic patients show a larger magnitude of
masking and the masking effect is prolonged to higher
SOA values relative to healthy participants. These results
have been interpreted by changes in the interaction
between two pathways due to M pathway dysfunction in
schizophrenic patients (Butler & Javitt, 2005; Green et
al., 2011).

Another well documented atypical perception in
schizophrenia is visual motion perception. Schizophrenic
patients have lower sensitivity to global motion and poorer
speed discrimination relative to healthy controls (Chen et
al., 1999). Moreover, center-surround interactions such
as motion repulsion have been found to be abnormal
in schizophrenic patients (Yang et al.,, 2013). These
studies together with findings from backward masking
and neuroimaging emphasize early-stage dysfunctions
in the magnocellular pathway and deficits in key neural
structures in the magno-dominated dorsal stream. The
relationship between the early stage dysfunctions (and
resulting abnormal perception) and social aspects of
schizophrenia is still not clear. Future studies aimed at
understanding this relationship will have significant
contributions to the development of diagnostic tools and
strategies for the treatment of this mental disorder.

5. Concluding Remarks

The visual system is the most thoroughly studied
of all the sensory systems. This is due not only to the
importance of the area covered in the brain by the
visual system but also to its organization and pathways
for different attributes of an object such as form, color
and motion. Information processing is distributed in
that neurons specialized in processing different stimulus
attributes such as color and motion tend to cluster in
distinct anatomical areas. Moreover, these distributed
activities at distinct anatomical sites have different
temporal dynamics. Significant progress has been made
in understanding how the spatio-temporally distributed
processing dynamics of the visual system is correlated
with the basic features of a visual object. The accumulated
knowledge and paradigms developed in vision research
can be applied for understanding early-stage dysfunctions

2 Besides these early neural structures, several studies (e.g., Tootell et al., 1997) found that neurons in area V3A are sensitive to visual motion and they have strong

direction selectivity.
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in information processing and perceptual deficits in

neurological disorders such as schizophrenia.
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IS DETECTING EARLY ONSET OF ALZHEIMER’S DISEASE IS
GAINING A “NEW IDENTITY”? OLFACTORY DYSFUNCTION AS
AN ERP BIOMARKER OF ALZHEIMER’S DISEASE.

ALZHEIMER HASTALIGINDA ERKEN TANI YENI BiR KIMLiK Mi KAZANIYOR?
ALZHEIMER HASTALIGINDA BiR ERP BIYOMARKERI OLARAK KOKU
DISFONKSIYONU

Fatma Keskin Krzan'

Abstract

The olfactory system is vital mechanism for our survival to interact with the environment, influencing not only on odor detection but
also on nutrition, social behavior and well-being. Current findings suggest that before the onset of any cognitive decline reflecting early
sign of dementia, dysfunction in the areas processing olfactory information is present at the early stages of Alzheimer’s disease (AD).
Behavioral test including thresholds, odor identification, recognition memory tasks are the most common types of odor measurement.
However, recent neuroimaging techniques using measures of brain response, including Olfactory Event Related Potentials (OERPs)
suggested the potential for detection of AD at the early preclinical stage. The importance of olfactory event related potentials and their
relation with AD appear to be very promising.

Keywords: Olfactory Event Related Potentials (OERPs), Alzheimer’s disease, Age, Olfaction, Apolipoprotein E

Ozet

Koku alma sistemi bizim gevre ile etkilesimimizde hayatta kalmamiz saglayan, sadece koku algilamayi degil ayni zamanda heslenme, sosyal davranis
ve iyi olma halini etkileyen hayati bir mekanizmadir. Giincel bulgular, koku hilgi isleme alanlarinda fonksiyon bozuklugunun, Alzheimer hastaliginin
(AH) erken asamalarinda, erken bunamayi yansitan herhangi bir biligsel gerileme baslamadan da mevcut oldugunu gdstermektedir. Koku egikleri,
koku tanimlama, tanima bellek garevleri koku Glgiimii icin kullanilan en yaygin davranig testi tiirleridir. Ancak, beyin yamit dlgiilerini kullanan yeni
ndrogdriintiileme teknikleri Alzheimer hastaligimin klinik Gneesi asamasinda, Koku Olaya lligkili Potansiyeller’in (KOIP), hastaligin tespitinde Gnemini
vurgulamaktadir. Koku olaya iliskin potansiyeller’in (KOIP) Alzheimer hastaligi ile iligkisi ve Gnemi gok umut verici gérinmektedir.

Anahtar Kelimeler: Koku Olaya ili§kili Potansiyeller (OERPs), Alzheimer Hastaligi, Yas, Koku Alma, Apolipoprotein E

1. Introduction mobility and control of bodily functions, and eventually
leads to death (National Institute of Aging). According to
NHS (National Health Service), the worldwide prevalence
of Alzheimer’s disease was 26.6 million in 2006. Current
therapeutic advances and preventive approaches have
small impact on the progression of the disease, yet can
significantly contribute to delay in the global burden of AD
(Brookmeyer et al., 2006). However, such contributions
do not give significant outcomes, since the causes of AD
are not yet known and postmortem autopsy and brain
biopsy are the primary features for a definite diagnosis
(Morgan and Murphy, 2012; Brookmeyer et al., 2006).

Alzheimer’s disease (AD) is an age-related
neurodegenerative disease, related with early cognitive
and behavioral dysfunctions, particularly in memory
domain (Chapman et al.,, 2011). Although the disease
mostly seenin the elderly, it can occurin middle to late adult
life. This irreversible and progressive disorder insidiously
destroys short — term memory, and finally goes further
to destroy long term memory accompanied by cognition
loss and functional decline; thinking, deterioration of
language, perceptual and motor skills, mood instability
(DSM-1V). AD worsens as it progresses, unresponsiveness
occur in advanced stages followed by severe loss of Genetic studies have confirmed that 10 percent of cases
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begin before the age of 60 are emerging as a result of a
genetic mutation which is called the Apolipoprotein (ApoE)
€4 allele: a genetic risk factor for AD (Bertram and Tanzi,
2005; Teter et al., 2002; Farrer et al,. 1997; Blacker,
1997). Being carrier of even a single the Apolipoprotein
(ApoE) €4 increases the emergence of the disease by a
factor of three in men and four in women (Morgan and
Murphy, 2012; Blacker, 1997; Combarros et al,. 2002;
Bertram, 2005; Farrer et al., 1997). Presence of the
allele is associated with olfactory deficit accompanied
by dysfunction in olfactory threshold sensitivity, odor
identification, odor recognition memory, and odor fluency
(Morgan and Murphy, 2012). Neuroimaging studies have
found that degenerative changes in the olfactory system
can be detected with using Olfactory Event Related
Potentials (OERP) before the onset of any cognitive
decline reflecting early sign of dementia, dysfunction in
the areas processing olfactory information is present at
the early stages of Alzheimer’s disease (AD).

2. The Olfactory System

The olfactory system is vital mechanism for our survival
to interact with the environment, influencing not only
on odor detection but also on nutrition, social behavior
and well-being (Huart et al., 2013; Ozdener and Rawson,
2004). These regions involved in olfactory system are
located in medial temporal areas which are essential
for conscious memory for facts (Squire et al.,, 2004).
Odor identification is particularly sensitive to several
cognitive changes with dementia (Morgan and Murphy,
2012). During the preclinical stage, although there is
no any alarming cues about dementia, toxic changes,
particularly in olfactory system, take place in the brain,
and during this latent period, these areas undergo early
neuropathological change in Alzheimer’s disease (Squire
et al., 2004; Murphy, 1999; National Institute of Aging).
It was shown that abnormal accumulation of proteins that
form amyloid plaques and tau tangles known as a primary
marker of Alzheimer’s disease throughout the brain (Huart
et al., 2013; National Institute of Aging). This process
causes neurons to work less efficiently, and eventually
losing their ability to function, communicate with each
other, and eventually ends in death (National Institute of
Aging; Huart et al., 2013). Figure 1 shows Alzheimer type
degenerative changes in the olfactory system, depicting
the accumulation of neurofibrillary tangles (a protein as a
primary marker of Alzheimer’s disease).

Odor molecules reach the olfactory cleft, stimulating the
olfactory receptor neurons that synapse with neurons at
the olfactory bulb. The olfactory information is then carried
to the primary olfactory cortex, including piriform cortex,
located in the telencephalon and relates to the perception
of smell (Piredda et al., 1985); entorhinal cortex which
is located in the medial temporal lobe and functioning as
center in a widespread network for memory and navigation
(Hafting et al., 2005); periamygdaloid cortex located in
the rhinencephalon; anterior olfactory nucleus, olfactory
tubercle (Ozdener and Rawson, 2004). The information
is then projected via primary olfactory cortex, among
other areas, including the orbitofrontal cortex located in
the frontal lobe, involved in the cognitive processing of
decision-making (Kringelbach, 2005); the insular cortex
located within the lateral sulcus, involved in consciousness
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Figure 1. Photomicrographs illustrating the AD-

type degenerative changes in the olfactory system in
Alzheimer’s disease (AD), depicting the accumulation
of neurofibrillary tangles (a protein as a primary marker
of Alzheimer’s disease) in the frontal cortex (A) and
in the olfactory bulb (B) (Gallyas silver technique).

C and D also present amyloid 8 deposition in senile
plaques of the frontal associative cortex and olfactory
bulb, respectively. E/ F depict an accumulation of
neurofibrillary tangles in the frontal associative

cortex (E) and anterior olfactory nucleus (F) showing
degenerative changes of the olfactory system in the
case of a young familial Alzheimer’s disease. Adapted
from Christen-Zaech and et al. 2003.

and related to emotion (Phan et al., 2002) or the regulation
of the body’s homeostasis (Oppenheimer et al., 1992);
thalamus situated between the cerebral cortex and the
midbrain, playing roles in the relaying of sensory and
motor signals to the cerebral cortex (Sherman, 2006), and
regulation of sleep and alertness; Hippocampus, a major
component of the brain located in the medial temporal
lobe and part of limbic system, having vital functions
including the consolidation of information from short-term
memory to long-term memory and spatial navigation
(Kheirbeck and Hen, 2011). Additionally, it is the one of
the first regions of the brain that shows a disruption as
one of the earliest signs of Alzheimer’s disease, leading
a memory loss and disorientation (Hampel et al., 2008;
Prull et al., 2000). Hypothalamus is the last destination
where the information is processed for further analysis,
and it is located below the thalamus. It has several
major functions, including the regulation of hormone
secretion, body temperature and some activities of the
autonomic nervous system; hunger, thirst, fatigue, sleep,
and circadian rhythms, as well it plays role on important
aspects of parenting and attachment behaviors (Blair et
al., 2006; Saper and German, 1987). Figure 2 shows a
significant correlation between Alzheimer type cortical
changes and the density of neuropil threads (loss of axon,
dendrites and synapses), neurofibrillary tangles and senile
plaques (extracellular deposits of beta amyloid in the gray
matter of the brain) in the olfactory system.
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Taking into consideration the fact that studies of the
functional processes of the olfactory system will shed
light on early diagnosis and prevention of Alzheimer’s
disease and may lead to new therapeutic approaches in
the treatment of AD.
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Figure 2. Early Olfactory Involvement in Alzheimer’s disease.
The severity of the changes in the olfactory system are
significantly associated with the densities of neurofibrillary
tangles (ONFT), neuropil threads (ONT) and senile plaques

(OSP) in the olfactory system in the groups: without Alzheimer’s
disease (AD-), with discrete (AD+), moderate (AD++) and with
severe (AD+++) cortical involvement, progressively increased
with the severity of the cortical involvement. Adapted from

Christen-Zaech et al., 2003.

3. The Olfactory event related potentials

There are many ways to measure olfaction. Behavioral
test including thresholds, odor identification, recognition
memory tasks are the most common types of odor
measurement. However, recent neuroimaging techniques
using measures of brain response, including fMRI and
Event Related Potentials suggested the potential for
detection of AD at the early preclinical stage (Bondi et
al., 2005; Morgan and Murphy, 2012; Peters et al., 2003).
Depending on ApoE status, recent OERP studies have
found significant brain activity during odor identification,
however fMRI studies revealed mixed results showing
increased activation in ApoE+ individuals (Han et al., 2007;
Bookheimer et al., 2000; Lind et al., 2006) or reduced
activation in ApoE+ carriers (Lind et al., 2006) (Morgan
and Murphy, 2012). Backman et al. demonstrated that
individuals who were positive for the genetic risk factor
the ApoE+ showed greater activation in the left and medial
frontal gyrus, bilateral fusiform gyri, left pyramis and the
parietal cortex (1999; Morgan and Murphy, 2012). Peters
et al. also demonstrated electrophysiological findings of
individuals with AD and with mild cognitive deficit, showing
significantly lower olfactory functioning than healthy age-
matched comparison group (Peters et al., 2003). More
recently, Morgan and Murphy indicated that individuals
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with the ApoE+ showed different ERP latency with the
onset of olfactory stimuli, however visual stimuli did not
elicit any significant ERP component (2012). One of the
robust findings from their study was to show significant
different olfactory event related responses (OERP) based
on ApoE+ condition and interactions with the age for each
group. ApoE+ individuals produced significantly longer N1
and P2 latencies in comparison with ApoE- individuals.

A few previous studies using olfactory event-related
potentials have demonstrated contradictory results.
Despite the absence of psychophysical dysfunction
of olfactory system, Sakuma et al. (1996) reported
abnormal potentials, however, although the individuals
odor identification scores were abnormal Hawkes and
Shepard (1998) found normal event related potentials
(Peters et al., 2003).

Despite few contradictory studies, a major effort is
emerging to identify ERP biomarker of AD during odor
identification. The most common peaks examined in OERP
research are the N1, P2, and N2 are early exogenous
components (stimulus driven activation) of the olfactory
event related responses (OERP) that are associated with
odor threshold and odor identification (See Figure 3)
(Tonoike et al., 1990; Murphy, 1994, Morgan and Murphy,
2012; Krauel et al., 1998). These OERPs are more
sensitive than classical behavioral methods measuring
odor identification, and show higher specificity to ERPs
obtained in other domains e.g. auditory or visual (Wetter
and Murphy, 2001). A recent fMRI study revealed that
behavioral tests showed no significant differences between
male and female individuals, however increasing age
correlated with a decline in odor identification performance
(Evans et al., 1995). A significant correlation has been
found between P2 latency and the generation of olfactory
processing. Age related decline has been observed in
N1-P2 inter-peak amplitude (Evans et al., 1995). It was
also demonstrated that when the visual stimuli were
demonstrated individuals with the ApoE+ showed different
OERP latencies for identification of olfactory stimuli but
not visual stimuli (Murphy and Morgan, 2012; Wetter &
Murphy, 2001). ApoE+ individuals correctly identified and
quickly responded to picture identification task, whereas
the same ApoE+ individuals showed difficulties at odor
identification.
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Figure 3. An illustration of the Olfactory Event Related Potentials
(OERP) waveform with labeled peaks: The early major negative
components N1 and N2 are followed by second late positive
component P2 and P3 as endogenous potential with a latency of
250-600 msec reflecting processes involved in stimulus evaluation

or categorization. Adapted from Tonoike et al., 1990.
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In another OERPs study, when the N1, P2, and N2 OERPs
were compared to traditional olfactory psychophysical
testing in an age related study, they found that when the
odorant stimulus presented to the individuals the older
participants showed smaller peak latencies and also
longer ISIs (Inter-Stimulus-Intervals). Peak amplitudes
also increased with longer ISIs for older males (Morgan
et al.,, 1997; Morgan and Murphy, 2010, 2012). The P3
component reflecting cognitive processing; classification
speed, evaluation of the stimuli is also used in OERP
studies (Polich, 2007). The findings revealed that P3 peak
latency correlates with neurophysiological test, measuring
memory and classification speed (Covington et al., 1999;
Murphy and Morgan, 2012).

Forecasting the early onset of AD, Chapman et al.
used OERP to compare individuals with Mild Cognitive
Impairment (MCI) (2007). Several different ERPs related
memory storage and stimuli relevancy and P3 component
obtained in a perceptual/cognitive paradigm. MCI
individuals were separated into two groups: AD progress
and stable groups, indicating the disease is progressing
and there is no progress, respectively. They demonstrated
that MIC progress individuals showed smaller P3 amplitude
to relevant stimuli than MCI stable groups, implying that
difficulty in evaluating and discriminating of relevant and
irrelevant stimuli may predict AD-like cognitive decline
(Chapman et al., 2011).

Current findings suggest that before the onset of any
cognitive decline reflecting early sign of dementia,
dysfunction in the areas processing olfactory information
is present at the early stages of AD (Doty, 1994; Murphy,
1999). Furthermore, although the olfactory alterations
related to AD may appear together with agedness,
individuals at the early stage of AD with mild dementia
show poor performance on olfactory identification task
than age-matched control group (Peters et al., 2003;
Geisler et al.,, 1999; Doty et al., 1987). Overall, the
results suggest that compared with other methods,
olfactory event related potentials (OERPs) reflecting
online measures of olfactory processing with fine-grained
temporal resolutions are more sensitive to changes
in the olfactory system (Morgan and Murphy, 2012;
Luck, 2005). The importance of olfactory event related
potentials and their relation with AD appear to be very
promising. Further researches on this topic are rewarding
and may deepen our understanding of the nature of AD.
Finally, this method may give opportunity to capture the
early onset of dementia at the very earliest stages and
yet enhance diagnosis of AD.
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ALKOL KULLANIM BOZUKLUGU OLAN HASTALARDA PSIKiYATRIK
KOMORBIDITE OLUSUMU VE YORDAYICI FAKTORLER

Mariana F. Donadon’, Flavia L. Osério'*

Summary

Alcoholism is a disorder caused by an excessive and maladaptive pattern of alcohol consumption. A series of impairments can arise
from such consumption, including psychiatric comorbidities. The objective of this study was to evaluate the rate of occurrence of
anxiety and depression comorbidities in alcoholics and to investigate the associations of such comorbidities with the dose of ingested
alcohol, period of alcohol use, personality traits and the presence of early emotional trauma. The sample consisted of 110 alcoholics,
evaluated by the Structured Clinical Interview for DSM-IV (SCID-IV - clinical version) and recruited at the Hepatopathy Outpatient
Service of a University Hospital. Data collection was individual and took place through the application of self-evaluation instruments.
Statistical analysis was performed using parametric statistics with a significance level of p<0.05. The main results showed that 46.3%
of alcoholics had psychiatric comorbidities with mood disorders and/or anxiety. In addition, according to the logistic regression model,
the increase in the doses of alcohol ingested and the presence of early emotional traumas were risk factors for the development of such
comorbidities in alcoholics: (0DDS=1.18; p=0.005) and (0DDS=1.17; p=0.001), respectively. These data indicate the need for early
intervention with regard to the primary care of both alcoholics who suffered early trauma and alcoholics who ingest large amounts of

alcohol daily to decrease the risk of psychiatric comorbidities in this high-risk group.

Keywords: Alcoholism; psychiatric comorbidity; early trauma; depression; anxiety.

Ozet

Alkolizm, alkol tiiketiminin agiri ve uygunsuz sekilde kullaniimasinin neden oldugu bir bozukluktur. Béyle bir tiiketimden, komorbid psikiyatrik
bozukluklar dahil, bir dizi bozukluk ortaya gikabilir. Bu galigmanin amaci, alkoliklerde anksiyete ve depresyon gdriilme oranini degerlendirmek ve

bu tiir komorbiditeler ile alinan alkoliin dozu, alkol kullanim siireci, kigilik dzellikleri ve Gnceden duygusal travmanin varligi arasindaki baglantinin
incelenmesidir. Calismanin Grneklemi, DSM-IV igin Yapilandirilmig Klinik Gariisme (SCID-1V- klinik versiyon) ile degerlendirilmis, bir iiniversite
hastanesinin Hepatopati biriminde ayaktan tedavi servisinden alinmig 110 alkolikten olusmaktadir. Veriler bireysel olarak ve iz-degerlendirme
dlgeklerinin uygulanmasiyla elde edilmistir. Istatistiksel analizler p<0.05 anlamlilik diizeyinde parametrik istatistikler kullanilarak gergeklestirilmistir.
Caligmanin ana sonuglari, alkoliklerin %46.3’iinde duygudurum hozukluklari ve/veya anksiyete ile psikiyatrik komorbidite oldugunu gdstermistir. Buna
ek olarak, lojistik regresyon modeline gére, alinan alkol dozundaki artis ve dnceden duygusal travmanin varligi alkoliklerde bu tiir komorbiditenin
gelismesi igin risk faktdrleridir: sirasi ile (0DDS=1.18; p=0.005) ve (0DDS=1.17; p=0.001). Bu veriler, hem énceden travmanin varligindan zarar gérmiis
alkoliklerden, hem de giinliik olarak yiiksek miktarda alkol tiiketen alkoliklerden olugan yiiksek risk grubunda psikiyatrik komorbidite riskini azaltmak
igin birinci asama tedavi ile ilgili olarak erken miidahaleye ihtiya¢ oldugunu gdstermektedir.

Anahtar Kelimeler: Alkolizm; psikiyatrik komorbidite; erken travma; depresyon; anksiyete.

1. Introduction

Alcoholism is a highly prevalent disorder caused by an
excessive and maladaptive pattern of alcohol consumption
(American Psychiatric Association, 2013). According to
the World Health Organization (2004), two billion people
in the world ingest alcohol, and 76.3 million of them have
some type of disorder related to alcohol use, which is
associated with social, financial and clinical losses.

Among the clinical aspects, comorbidity with other

psychiatric disorders, such as mood disorders and
anxiety, is prevalent. Clinical studies by Vicente et al..
(2001), Gratzer et al. (2004) and Ndetei et al. (2012)
show comorbidity rates with mood disorders and anxiety
ranging between 32% and 80%. These rates represent
important clinical impacts and implications with regard to
the treatment and prognosis of both disorders (Greenfield
et al., 1998; Haver, 2003; Morley et al., 2013).

There are several different variables that may favor the
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associations between alcoholism and different psychiatric
comorbidities, including the presence of genetic factors
(Wang et al.,, 2004; Baigent, 2005), early emotional
traumas (Fergusson et al, 2008), increased alcohol
consumption (Logue, 1978; Morley et al., 2013), the
influence of gender (Zilberman et al., 2002) and even
the onset of alcohol withdrawal syndrome (Schuckit &
Monteiro, 1988; Schuckit & Hesselbrock, 1994).

In this context, the objective of this study is to evaluate
the rates of comorbidity with anxiety and depression in
a sample of active alcoholics with clinical comorbidities
at the liver level. Additionally, the associations of this
condition with alcohol doses ingested, period of alcohol
consumption, personality traits and the presence of early
emotional traumas is analyzed.

2. Methods
2.1. Subjects

The sample consisted of 110 male patients over 18
years of age under treatment for alcoholic liver disease
(hepatopathy and/or cirrhosis of the liver) in a University
Hospital Center. All patients were diagnosed with alcohol
dependence according to the Diagnostic and Statistical
Manual of Mental Disorders (DSM-1V), module E, applied
via the Structured Clinical Interview (SCID-IV-clinical
version).

2.2. Instruments

2.2.1. Structured and Clinical Interview for DSM-
IV (SCID-1V - Clinical Version) - developed by First et
al. (1996) and translated, adapted and validated for the
Brazilian Population by Del-Ben et al. (2001).

2.2.2. Beck Anxiety Inventory (BAI) - developed by
Beck and Steer (1993). Translated, adapted and validated
for the Brazilian population by Cunha (2001). This self-
administered instrument consists of 21 items that evaluate
the severity of anxiety symptoms, which are scored on a
Likert scale between zero and four. We considered a score
above 20 as an indicator of pathological anxiety.

2.2.3. Patient Health Questionnaire (PHQ-9) - a
self-rating instrument consisting of nine items based on
the criteria of major depression proposed by the DSM-
IV. The version translated and validated for Brazilian
Portuguese was used in this study (De Lima Osorio et al,
2009). We considered a score greater than or equal to 10
as an indicator of depressive symptoms.

2.2.4. Early Trauma Inventory Self Report — Short
Form (ETISR-SF) - a self-rating instrument consisting
of 27 items divided into four dimensions (general trauma,
physical abuse, emotional abuse and sexual abuse) and
scored on a dichotomous scale (yes/no). It was translated
and adapted for the Brazilian population by Osério et al.
(2013).

2.2.5. Revised NEO Five Factor Inventory - Short
Form (NEO-FFI-R) - a self-rating instrument, proposed
by Costa Junior and McCrae (1985) and translated and
validated for Brazilian sample by Costa Janior and McCrae
(2007), consisting of sixty items, scored on a Likert
scale of zero to four points, which provide indicators of
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personality characteristics based on the Theory of the Five
Factors (Conscientiousness, Neuroticism, Extraversion,
Openness, Agreeableness).

2.3. Data Collection and Analysis

The data were collected individually and included in
a database. The data were analyzed using parametric
statistics, namely, a-) descriptive statistics to analyze
the sociodemographic and clinical characteristics of the
sample; b-) the Chi-square test and Student’s t-test to
compare groups; and c-) logistic regression to analyze
predictive variables. The level of significance adopted was
p<0.05.

The study was conducted in accordance with Declaration
of Helsinki Research Ethic and was approved by the local
ethics committee (Process HCRP no. 2316/2011).

3. Results

The sample consisted of 110 male subjects diagnosed
with alcohol dependence. The average age was 53.78
years (SD=8.24), and 58.2% of subjects were married
(N=64), 21.8% were widowers and/or divorced (N=24)
and 20% were single (N=22). Education level varied, with
a preponderance of subjects who completed elementary
school (68.2%; N=62). With regard to employment,
only 43.6% (N=48) of subjects were actively working.
Clinically, 77.2% (N=85) of the sample had a diagnosis of
cirrhosis of the liver due to alcohol, while the rest (27.8%;
N=25) had other alcohol-related hepatopathies.

With regard to the presence of psychiatric indicators
related to depression and anxiety, 46.3% (N=51) of
subjects had signs and symptoms of depression and/
or pathological anxiety, while 18.2% (N=20) had both
conditions simultaneously. Separately, the rate of
occurrence of depression indicators was 31.8% (N=35)
and of pathological anxiety indicators was 33.7% (N=36).

Based on these rates, the subjects were separated into
two different groups, one with psychiatric comorbidity
(N=51; G1) and the other with no such condition, 64.9%
(N=59; G2). The groups were compared with regard to
certain sociodemographic indicators, and the results are
displayed in Table 1.

According to Table 1, the groups differ in two variables:
the presence of previous psychiatric treatment and
employment status. With regard to the former, subjects in
G1 underwent more psychiatric treatments than subjects
in G2. Moreover, with regard to employment status, G1
had more inactive individuals than G2.

Table 2 compares the groups with regard to different
clinical indicators. Accordingly with comorbidities have
been alcoholics for a shorter period of time, ingested more
doses of alcohol/day and experienced more emotional
traumas in childhood than subjects with no comorbidities.
Personality characteristics did not differ between groups.

When the regression model composed of the clinical
indicators studied (listed on Table 2) was analyzed, a
final model consisting of the variables alcohol doses/
day (ODDS=1.18; p=0.005) and early emotional trauma
(ODDS=1.17; p=0.001) was obtained. According to this
model, the increase in doses ingested and the presence
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Table 1: Sociodemographic characteristics of the subjects according to the presence or absence of psychiatric
comorbidity.

Age/ Years X (DP)  52.57 (7.30) 54.83 (8.89) t=1.44; p=0.15
Level of education ES 30 58.8 32 542
SE 18 35.2 18 305 x?=2.49; p=0.28
HE 3 5.8 9 15.2
Professional Status Active 17 33.3 31 52.5
Inactive 34 66.3 28 475 x?=4.10; p=0.04*
Civil Status Single 11 21.5 11 18.6
Marriage 29 56.8 35 593 x?=0.14; p=0.92
Widow/Divorced 11 21.5 13 22.0
Psychiatric treatment No 38 74.5 54 915 x?=5.78; p=0.01*
Yes 13 25.4 5 5.05

Notes: N = frequency; (%) = percent; p = level of significance; X = average; SD = standard deviation; x?= chi-
Square test; ES = elementary school; SE = secondary education; HE = higher education/college; * = statistically
significant; G1 = alcoholics’ groups with psychiatric comorbidity; G2 = alcoholics’ groups without psychiatric
comorbidity.

Table 2: Clinical characterization of subjects according to the presence or absence of psychiatric comorbidity.

J N Bs 2014 Published by Uskiidar University ~www.jnbs.org

Time of alcoholism/Years 27.45 (10.5) 31.02 (11.7) t=1.66; p=0.01*
Doses of alcohol /day 9.04 (5.8) 6.42 (2.6) t=-2.98; p<0.004*
Early Emotional Trauma 10.47 (6.0) 6.59 (5.2) t=-3.59; p<0.001*
Openness (0) 13.04 (3.7) 1412 (3.6) t=1.54; p=0.13
Personality Agreeableness (A) 13.84 (4.0) 14.71 (5.7) t=0.90; p=0.37
Factors
Conscientiousness (C) 9.12 (4.6) 10.41 (7.1) t=1.10; p=0.27
Extraversion (E) 13.06 (3.3) 14.32 (5.0) t=1.56; p=0.12
Neuroticism (N) 13.31 (4.4) 13.22 (5.1) t=-0.10; p=0.92

Notes: p = level of significance; X = average; SD = standard deviation; t = student’s t-test; * = statistically
significant; G1 = alcoholics’ groups with psychiatric comorbidity; G2 = alcoholics’ groups without psychiatric
comorbidity.
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of early emotional trauma are risk factors for the
development of the psychiatric comorbidities studied in
alcoholic patients.

4. Discussion

This study evaluated, among other aspects, the rate of
occurrence of alcoholism comorbidities with indicators of
mood disorders and/or anxiety.

In this context, the high rates of comorbidity occurrence
found in this study, approximately 46.3%, are important.
These rates are much higher than the ones found by
Almeira-Filho et al. (2007), for example, who found
anxiety rates of approximately 15.2% and depression
rates of 13.4% in subjects who consumed alcohol daily.
Additionally, with regard to impairment, the sample in
the Almeira-Filho et al. (2007) study is believed to be
better preserved, minimizing the impacts of other clinical
conditions on physical condition, quality of life or even
mood. Moreover, the sample consisted of individuals
from the general population who did not necessarily fulfill
the diagnostic criteria of alcohol dependence because
such dependence was evaluated only by scales and
questionnaires about alcohol consumption habits.

However, when the statistics from our study are
compared to other clinical studies involving subjects
diagnosed with alcohol dependence, differences in the
opposite direction to the ones found in this study are
observed. This difference is because in this study, rates
substantially lower than the values in the study by Vicent
et al. (2001) were found. Vicent et al. (2001) found
occurrence rates of 78% moderate or severe depression
among alcohol dependents, 20% moderate anxiety and
80% severe anxiety, evaluated by screening instruments
different from the ones used in this study. In addition,
in the study by Ndetei et al. (2012), the rate of alcohol
dependence diagnosis associated with the presence of
depression comorbidities reached approximately 63.8%
of the sample. Such differences may be explained by the
fact that the first study had a sample of alcoholic subjects
hospitalized in gastroenterology and psychiatric wards,
which had higher rates of impairment. Such impairments
could be observed both at the time of data collection,
considering the clinical need for a hospitalization treatment
regimen and the experience of stress factors associated
with alcoholism, and in the long term because the rate of
suicide attempts in the sample was 30%.

In the second study, however, the difference may be
explained by the fact that the sample was recruited in a
rehabilitation center, where 22% of the sample made use
of other psychotropic substances, which may contribute
to a higher level of mood disorders.

With regard to the variables studied, both early emotional
trauma and the number of alcohol doses ingested
per day are important risk factors for the association
between alcoholism and psychiatric comorbidities. These
findings corroborate previous studies, which showed
that individuals exposed to adverse experiences during
childhood (Fergusson et al 1996; Anda et al., 2002;
Fergusson et al., 2009) or who consumed a high number
of alcohol doses (Logue, 1978; Boden & Fergusson,
2011; Morley et al., 2013) had an increased risk for the
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development of alcoholism conditions associated with
psychiatric comorbidities in adult life.

In contrast to findings by Kotov et al. (2010), no
association with personality traits was found. Kotov
et al. (2010) observed that alcoholics with psychiatric
comorbidities displayed greater neuroticism and less
conscientiousness. A possible explanation for the
absence of such evidence in this study may be the low
score displayed by both groups for these two traits
(approximately 20 points below the average score
found in the normative study by Costa Junior & McCrae,
2010), which may have prevented differences from being
observed.

Ultimately, the results of this study have important
clinical implications because of the high rates of co-
occurrence of disorders with the observed risk variables.
Thus, the need for early intervention in alcoholic subjects
who suffered early traumas and/or who ingest large
doses of alcohol is important and may contribute to a
decrease in the presence of disorders and/or pathological
symptoms of mood changes. Such a decrease is essential
because the presence of psychiatric disorder indicators
strengthens the existing barriers to the treatment of
alcohol dependence and increases the clinical, social and
economic losses experienced both at the individual and
societal levels (Haver, 2003; Fergusson et al 2009; Morley
et al., 2013). Therefore, integrated treatments that focus
not only on the treatment of dependence but also on the
reduction of further impairments are necessary. Moreover,
the specific treatment of mood disorders and anxiety is
also necessary, considering that in this study, only 25%
of the subjects with comorbidities had received previous
treatment for these conditions.
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ANALYSIS OF SOLUTE CARRIER FAMILY 6 MEMBER 4
GENE PROMOTER POLYMORPHISM IN YOUNG TURKISH

BASKETBALL PLAYERS.

GENG TURK BASKETBOL OYUNCULARINDA SLC6A4 PROMOTOR

POLIMORFIZMININ ANALIZi

Korkut Ulucan™'?, Sevim Yalgin® , Berkay Akbas® , Firat Uyumaz® , Muhsin Konuk?

Abstract

The serotonin transporter (5-hydroxytryptamine transporter, 5- HTT) gene (SLC6A4) is considered to be one of the most important
candidate genes for genetic involvement in psychiatric conditions like anxiety, self- confidence and motivation. In the present study, we
aimed to analyze the distribution of SLC6A4 promoter long and short (L and S, respectively) polymorphism in young Turkish basketball
players. We enrolled 24 players in the study, 17 were females and 7 were males. 12%, 35% and 53% of the females had SS, LS and LL
genotype, respectively; whereas 28,5% of the males had SS and the same percentage of them had LS, and 43% had LL genotype. When
we examined the allelic counts, L allele was recorded as 71% in females and 57% in males; S allele was 29% in females and 43% in
males. Our results were in agreement with the previous ones, indicating the presence of L allele in individuals dealing with sport. We
suggest that SLC6A4 promoter analysis is important for genetic counseling for the individuals who are prone to be successful in sports.

Keywords: Serotonin transporter, sports, genetics, polymorphism

Ozet

Serotonin tasiyici (5- hidroksitriptamin tagiyici, 5-HTT) geni (SLC6A4), anksiyete, kendinden eminlik ve motivasyon gibi psikolojik durumlara genetik
yatkinliklara neden olabilecek en Gnemli genlerden biri olarak nitelendirilmektedir. Bu ¢alismada, geng Tiirk baskethol oyuncularinda SLC6A4 geninin
promotor bélgesi uzun ve kisa (sirasiyla L ve S) polimorfizminin dagilimini analiz etmeyi amagladik. Calisma da 17’ si kis, 7’ si erkek 24 kigi dahil
olmusgtur. 17 kiz basketholcunun sirasiyla %12, %35 ve %53’ i SS, LS ve LL genotipindedir, erkek basketholcularin ise %28.5’ inin genotipleri SS ve LS,
%43’ iiniin de LL olarak bulunmugtur. Allel sayilari incelendiginde L alleli kizlarda %71, erkeklerde %57; S alleli de kizlar da %29 ve erkeklerde %43
olarak bulunmustur. Sonuglarimiz, sporla ugrasan bireylerde L allelinin bulunmasini destekleyen énceki caligmalari desteklemektedir. Sonuglarimiza
dayanarak basarili sporcu olma potansiyali olan bireylere genetik danisma verilmesinde SLC6A4 promotor bélgesinin genotiplenmesini Gnermekteyiz.

Anahtar Kelimeler: Serotonin tasiyici, spor, genetik, polimorfizm.

1. Introduction

Serotonin (5-hydroxytryptamine, 5-HT) is @ monoamine
neurotransmitter synthesized from amino acid, tryptophan.
Approximately, up to 90% of serotonin is located in
enterochromaffin cells in the gut, regulating the intestinal
movements; the rest is synthesized in serotonergic cells
of central nervous system (CNS) (Berger et al., 2009).
In CNS, 5-HT system, including serotonin, its receptors
and downstream molecules, has various functions, like
memory, learning, in cognitive and neuroendocrine
functions and it is considered to be a contributor of the
feelings happiness and self- confidence (Young, 2007).

5-HT system also involves in stress- related mood
disorders in humans (Loughridge et al., 2013).

Serotonin is released to the synaptic cleft by
serotonergic neurons, activates its receptors on the
postsynaptic neurons, and the excess serotonin is taken
back to the presynaptic neuron by carrier proteins and
recycled in serotonin metabolism. This uptake process
is maintained by serotonin transporters (5-HTT). The
gene that encodes this carrier protein is solute carrier
family 6 (neurotransmitter transporter), member 4 gene
(SLC6A4) and is located at 17q11.1-q12 (Nakamura et al.,
2000). Promoter region of SLC6A4 contains a functional
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polymorphism (5-HTTLPR), 14 or 16 repeats of a sequence
leading to short (S) or long (L) alleles, respectively (Heils
et al., 1996). Short allele and SS genotype is associated
with decreased transcription of the gene, leading to
the decreased number of carrier proteins, and increase
in extracellular 5-HT. Decreased transcription rate and
increased extracellular 5-HT may trigger the self-inhibition
of 5-HT1A receptors. Therefore, S allele is considered to
be responsible for some of the anxiety-related personality
traits, hostility and depression (Lesch et al., 1996; Lesch
and Merschdorf, 2000). On the other hand, L allele is the
high- expression allele, and associated with resistance to
stress and trauma (Caspi et al., 2003). Effect of this allele
in psychological development of English national-level
swimmers was reported before (Golby and Sheard, 2006).

Recent studies reported the association of 5-HT
system and exercise. Rethorst et al. (2010) showed
the antidepressant effects of exercise across 5-HTTLPR
genotypes in 18-23 aged individuals and suggested
the effect of this polymorphism in the treatment for
depression. Prolonged exercises have influences in the
development of fatigue due to the increase in extracellular
serotonin concentrations (Meeusen et al., 2006). Works
from the 1980s expressed the possible effects of exercise
on serotonin metabolism in rats and the effect of exercise
on positive mood psychology (Chaoulof, 1997). Animal
models showed the increase of 5-HT after exercise (Jacobs,
1994). Chronic wheel running decreased 5-HTT mRNA
levels in rat dorsal and medial raphe nuclei (Greenwood
et al., 2005). Newsholme et al. (1987) were the first to
relate ‘central fatigue hypothesis’ to the CNS 5-HT levels,
other studies followed that to support the hypothesis
(Trushkin et al, 2011). However, forced swimming, which
is accepted as a model for depressive- like behavior in
rodents, decreased the 5-HT concentrations in rats
hypothalamus and amygdala (Shishkina et al., 2008). But
the molecular studies including human subjects are not
adequate to explain the exact mechanism in humans.

To date, reports trying to explain the effect of SLC6A4
5-HTTLPR polymorphism in sports are limited. The aim of
the study is to examine the allelic distribution of SLC6A4
in young male and female basketball players and evaluate
the possible effects of allelic differences on their sport
motivation.

2.Methods
2.1. Subjects

A total of 24 basketball players, composed of 7 male
and 17 females, aged between 15 and 18, were enrolled
in the study. All the participants were the members of
high school team and also playing for club teams, as well.
They had at least 4 training sessions in different days of
the week. All the players enrolled in the study showed
their willingness to be a successful player, and doing their
training for at least 3 years. The players who showed their
unwillingness to be a basketball player and the one who
had a decision to give up playing basketball were excluded
from the study.

The study protocol was approved by the Uskiidar
University Ethics Committee and the study procedure was
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in accordance with the principles of the Declaration of
Helsinki II. Written informed consents were provided prior
to enrollment from one of the parents who were in charge.

2.3. DNA sample collection: DNA was isolated from
buccal cells by using Quick Extract DNA Extraction
solution (Epicenter, Madison, WI, USA). The procedure for
isolation was conducted according to the manufacturers’
instructions.

2.4. SLC6AA4 Genotyping

Functional polymorphism located in the promoter
region of SLC6A4 is genotyped by using the
primers 5'- GGCGTTGCCGCTCTGAATGC-3’ and
5'-GAGGGACTGAGCTGGACAA CCAC-3'. PCR reactions
were carried out in a 50 pl mixture containing 100ng
genomic DNA, 5 ul 10X Taq buffer (1X final concentration),
1,5 mM MgCI2, 0,5 mM dNTP, 10 pmol of each primer and
2 U Tag DNA polymerase (Fermentas, Vilnius, Lithuania).
The reaction was completed after 35 cycles and included
pre-denaturation at 94°C for 7 min, denaturation at 94°C
for 30 sec, annealing at 64°C for 30 sec, extension at
72°C for 30 sec and a final extension at 72°C for 10 min.
‘L’ allele gave rise to 528 bp after electrophoresis in 2,5%
agarose gel visualized with ethidium bromide (0.2 g/
mL) under ultraviolet light, whereas 'S’ allele had 484 bp
(Figure 1).

Figure 1. Agarose gel electrophoresis and the genotype results.
Lanes; 1: SS genotype (484 bp); 2: LS genotype (484 and 528 bp);
3: SS genotype; 4: LL genotype (528 bp); 5: negative control.

3. Results

A total of 24 young basketball players were genotyped for
the SLC6A4 promoter polymorphism in the present study
(Table 1). Males constituted 29% of the study cohort and
the females the rest. 2 of the males had SS genotype,
again the same number of the males had LS, and 3 had
LL genotype. In females 2, 6 and 9 had the genotypes
SS, LL and LL, respectively (Table 1). Direct allelic count
showed that 'L’ allele dominated the 'S’ allele in both
genders (Table 1). ‘L’ allele direct count was found as 32
in the study cohort and lead to a 67% of the all genotyped
individuals (data not shown in Table 1). Similarly, ‘L’ allele
had a percentage of 71% in females, when compared to
males, which was 57%.
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Genders Number Genotype Alleles

(Percentage (Percentage in the same (Percentage

in the same
gender cohort)

SS LS LL S L

to the study gender cohort)
cohort)

Male |7 (29) 2(28.5)| 2 (28.5)|3 (43) |6 (43) |8 (57)
Female |17 (71)  |2(12) |6(35) |9(53)|10(29)|24 (71)
Total |24 (100) |4 8 12 |16 |32

Table 1: Genders, genotype and allelic distribution of the study
cohort. Percentage of the genotype and allelic counts were
determined within the same gender groups, percentage of the
genders were determined within the study cohort.

4. Discussion

Genetic and environmental factors such as nutrition
play crucial roles on the development of individuals who
have predisposition to sports. Hard-working, discipline,
self and high motivation are some of the personal traits
that are found in most successful players, or athletes,
regardless to the nature of the sport they involve. Sport
is associated with a high emotional and psychological
pressure on players and endurance of stress has gaining
great importance for sportive achievements. Therefore,
not only training and nutritional stability, being in the
best mood conditions, or staying away from depression
and anxiety feelings is also important for the players or
athletes during sports activity or in daily life.

Serotonin system is one of the key important systems
regulating our mood condition, happiness or stress, and
the role of serotonin in this system and motor control
is complex (Takahashi et al.,, 2000). The biological
metabolism underlying the process of serotonin and
willingness to exercise is still not clear, but the possible
role of serotonin in exercise was evaluated in some model
organism. Meeusen et al. (1996) showed a rapid increase
in the hippocampus 5-HT level at the onset of a moderate
running in food-deprived rats. Gomez-Merino et al. (2001)
reported a delayed increase in extracellular 5-HT in ventral
hippocampus and the frontal cortex parts of rat brain after
an acute intensive running. In addition to these findings,
the increase in tissue 5-HT after prolonged or exhaustive
exercise had been shown (Blomstrand et al., 1989).
Another study showed the activation of serotonergic
system in pedal exercise and reported that this exercise
improved the negative emotion (Ohmatsu et al., 2014).

The studies including human subjects and 5-HTTLPR
polymorphism in sport predisposition are very limited.
In our study cohort, we analyzed the SLC6A4 promoter
5-HTTLPR polymorphism. We examined 24 young
basketball players. Analysis revealed us that 12 of the
players were LL, this genotype and L allele is regarded as
active allele, and 4 of the players had SS genotype, this
genotype and S allele refers the under- expression allele. 8
of the players were LS, which is regarded as intermediate
genotype. 20 players had at least one L allele. We also
expressed the gender differences; but this polymorphism
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and sport activities were not associated with gender
differences before. Saunders et al. (2006) examined the
related polymorphism in 428 Caucasian male triathletes,
and showed that LL and LS genotypes, genotypes that
are regarded as L allele, were much higher than the SS
genotypes. Trushkin et al. (2011) evaluated the same
polymorphism in 223 male endurance athletes and found
that LL genotype was higher in athletes when compared to
non- athletes. Our findings were similar with the findings
of previous studies. In our cohort, L allele number (n=32)
was twice as the S allele number (n=16). Sysoeva et
al. (2009) examined 62 synchronized Caucasian female
swimmers, and showed the higher percentage of LL
genotypes when compared to control non- sport group.

Itis very difficult to associate the 5-HTTLPR polymorphism
with the sport metabolism. This gene was associated with
neuroticism and anxiety before (Lesch and Merschdorf,
2000), but not in all studies (Willis-Owen et al., 2005).
Also Sysoeva et al. (2009) showed the high aggressiveness
and Novelty Seeking scores for the SS compared to LL
carriers in synchronized swimmers. As the L allele was
associated with resistance to stress and trauma, the
possible explanation for this allele to dominate in our study
cohort is that individuals are more prone to be successful
in aggressive and stressful sports, like basketball. It is a
known fact that genetic and environmental factors have
roles on being an elite and successful player, or an athlete.
But the exact biological system underlying this situation is
hard to explain by only with the 5-HTTLPR polymorphism.

However our results evaluated the importance of L allele
in basketball players, the number of the players enrolled
in the analysis is the main limitation of the present study.
Detection of the impact of the genetic influence to a certain
phenotype requires large study cohorts. Our study group
was consisted of 24 players, and this was the number of
the individuals playing in that team. Despite the limitation,
our results suggested the role of the 5-HTTLPR genotype
in basketball activities. This was the first study carried
out in Turkish young basketball players, according to best
of our knowledge. Before, we reported ACTN3 analysis in
young sprinters (Ulucan et al., 2014) and ACTN3 and ACE
analysis in wind- surfers (Ulucan et al., 2013; Ulucan and
Gole, 2014) but this study is the first trying to associate
the serotonergic system and sport in young Turkish
basketball players. Further studies with the high numbers
of samples and including different sports types are needed
to be carried out to fulfill the role of 5-HTTLPR genotype
in sports.
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TRANSMITTER-MEDIATED ACTION OF NEUROMEDIN S ON

PASSIVE AVOIDANCE LEARNING IN RATS
SIGANLARDA TRANSMITER ARACILI NOROMEDIN S’IN PASIF KAGINMA

OGRENME ETKiSi

Gyula Telegdy 2, Zsolt Bagosi' and Miklés Jaszberényi'

Abstract

The possible involvement of different neurotransmitters in the action of neuromedin S (NMS) in the memory consolidation of

passive avoidance behavior was studied by pretreating rats with different receptor blockers which alone did not change the test.

The involvement of cholinergic, dopaminergic, adrenergic, serotonergic, opiate and GABA-ergic receptors and nitric oxide was
tested. The animals were pretreated with the non selective muscarinic acetylcholine receptor antagonist, atropine, the non selective
[-adrenergic receptor antagonist phenoxybenzamine, the [-adrenergic receptor antagonist propranolol, the D2, D3, D4 dopamine
receptor antagonist haloperidol , the non selective 5-HT2 serotonergic receptor antagonist cyproheptadine, the nonselective opioid
receptor antagonist naloxone,. the vy-aminobutyric acid subunit A (GABA-A) receptor antagonist bicuculline, or the nitric oxide
synthase inhibitor nitro-L-arginine. Atropine, haloperidol, phenoxybenzamine, propranolol, cyproheptadine, naloxone and nitro-L-
arginine prevented the effects of NMS on passive avoidance learning. Bicuculline did not change the effects of NMS.

The results demonstrate that muscarinic acetylcholine, - and (3- adrenergic, dopaminergic , 5-HT2 serotonergic and opioid receptors
and nitric oxide are involved as mediators. In the action of NMS on the consolidation of passive avoidance learning.

Keywords: Neuromedin S passive avoidance learning, transmitters

Ozet

Tek bagina testi degistirmeyen farkli reseptir blokerleri ile inceden muamele edilmis siganlarla, pasif kaginma davramiginin bellek konsolidasyonunda
yer alan néromedin S (NMS) aksiyonuna farkli nérotransmiterlerin olasi katilimlari ¢alisiimistir. Kolinerjik, Dopaminerjik, Adrenerjik, Serotonerjik, Opiat
ve GABA-erjik reseptdrlerin ve nitrik oksit katilimi test edilmistir. Hayvanlara Gnceden non- selektif muskarinik asetilkolin reseptdrii antagonisti atropin,
non-selektif a-adrenerjic reseptir antagonisti fenoksibenzamin, 3-adrenerjic reseptir antagonisti propranolol, D2, D3, D4 dopamin reseptir antagonisti

haloperidol, non-selektif SHT2 serotonerjik reseptir antagonisti siproheptadin, nonselektif opioid reseptdr antagonisti nalokson, y-aminobiitirik asit
althirimi A (GABA-A) reseptir antagonisti bikukulin veya nitrik oksit sentez inhibitdrii nitro-L-arjinin ile muamele edilmigtir. Atropin, haloperidol,
fenoksibenzamin, propanolol, siproheptadin, nalokson ve nitro-L-arjinin, NMS’nin pasif kaginmali Ggrenme iizerindeki etkilerini dnlemigtir. Bikukulin
NMS’nin etkilerini degistirmemistir. Sonuglar muskarinik asetilkolinin, .- ve B- adrenerjik, dopaminerjik, 5-HT2 serotonerjik ve opioid reseptdirlerin ve
nitrik oksitin pasif kaginmali Ggrenmenin konsolidasyonunda NMS aksiyonuna mediyatdr olarak katildigini gdstermistir.

Anahtar Kelimeler: Néromedin S, pasif kaginmali Ggrenme, transmiterler

1. Introduction

Neuromedin S (NMS) is a new member of the neuromedin
peptide family (Mori et al., 2005),. is highly expressed
in the suprachiasmatic nucleus of the hypothalamus.
Although NMS shares its C-terminal structure with
neuromedin U (NMU), the N-terminal portion has no
sequence homology to other known peptides, and these
two neuromedins are coded by two different genes (Mori
et al.,, 2005). NMU and NMS have been demonstrated
to share their receptors, FM-3/GPR66 and FM-4/TGR-1.
On the other hand, while they exhibit similar affinities for
FM-3/GPR66, which may be responsible for the similarities
in their effects, NMS binds with higher affinity to FM-4/
TGR-1 (Mori et al., 2005), the receptor which may mediate
the genuine physiological actions of this neuropeptide. The

FM-4/TGR-1 receptor is confined almost exclusively to the
CNS and its expression is highest in the hypothalamus,
especially in the pararaventricular (Guan et al., 2001)
and suprachiasmatic nuclei (Nakahara et al., 2004). The
paraventricular expression argues for a putative role of
the receptor in regulation of the pituitary-adrenal (HPA)
axis and feeding, while the suprachiasmatic receptors may
govern the sleep/wake cycle and the circadian rhythm
of temperature, motor phenomena and hypothalamic
hormone (e.g. gonadotropin hormone releasing hormone
and corticotrophin releasing hormone CRH) secretion.
Moreover, the distribution (abundant hypothalamic
expression, mainly in the suprachiasmatic, paraventricular
and arcuate nuclei) of NMS the expression itself raises
the possibility that, similarly to other neuromedins (and
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especially NMU), it may play a role in the regulation of
the above-mentioned hypothalamic functions (Mori et
al., 2005, Murakami et al.2005). A recent publication has
demonstrated that the expression of NMS is markedly
higher than that of NMU in the hypothalamus (Rucinski
et al. 2007), which suggests that NMS may predominate
in central regulatory processes. Although few data are
available as yet regarding its functions, they all reinforce
this initial hypothesis. NMS has been demonstrated to
influence the circadian rhythm (Mori et al., 2005), feeding
(Ida et al.,, 2005; Shousha et al.,, 2006) and pituitary
luteinizing hormone secretion (Vigo et al.,, 2006). In
the background of these processes, the activation of
paraventricular CRH secretion and pro-opiomelanocorotin
release from the arcuate nucleus appear to play crucial
roles (Ida et al.,, 2001). These data suggest that other
CRH-related endocrine (HPA activation), autonomic (core
temperature) and behavioral (anxiety-related motor
phenomena) processes may also be influenced by NMS.

We earlier demonstrated that NMS exerted dose-
dependent effects on the HPA system, which were
inhibited by antalarmin, a CRHR1 receptor antagonist.
It also activated grooming and decreased the entries to
and time spent in the open arms during the elevated plus
maze (EPM) test. The grooming response was abolished by
haloperidol and antalarmin pretreatment, while diazepam
and antalarmin displayed a tendency to attenuate the
response evoked in the EPM test. In superfusion studies,
NMS enhanced the release of dopamine from amygdala
slices. These results demonstrate that NMS stimulates
the HPA axis through the CRHR1 pathway, and evokes
stereotyped behavior and anxiety through mesolimbic
dopamine and CRH release. (Jaszberényi et al.2007)

There have been no published data regarding the
action of NMS on learning and memory processes and
the possible involvement of certain neurotransmitters in
these processes. It has been reported that, outside the
hypothalamus, the NMS receptor is found in highest
concentrance in the hippocampus, the amygdala, the
thalamus and the cerebellum (Raddatz et al, 2000), which
suggests its possible role in the regulation of cognitive,
emotional and motor phenomena. The aim of the present
study was to elucidate the role and action of NMS on
fear- motivated learning and memory processes following
i.c.v administration and the possible involvement of
transmitters in these processes, by pretreatment of rats
with receptor blockers.

2. Materials and Methods
2.1. Animals

Male Wistar rats weighing 150-250 g were used.. The
animals were kept and handled during the experiments
in accordance with the instructions of the University of
Szeged Ethical Committee for the Protection of Animals
in Research. The rats were kept in their home cages at
a constant room temperature on a standard illumination
schedule with 12-h light and 12-h dark periods (lights on
from 6.00 a.m.). Commercial food and tap water were
available ad libitum. The rats were allowed a minimum
of 1 week to acclimatize before surgery. To minimize the
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effects of nonspecific stress, the rats were handled daily.

2.2. Surgery

For i.c.v. peptide, or nitro-L-arginine administration,
the rats were implanted with a stainless steel Luer
cannula (10 mm long) aimed at the right lateral cerebral
ventricle under Nembutal (35 mg/kg, ip.) anaesthesia.
The stereotaxic coordinates were 0.2 mm posterior,
1.7 mm lateral to the bregma, 3.7 mm deep from the
dural surface, according to the atlas of Pellegrino et al.
(1979). Cannulas were secured to the skull with dental
cement and acrylate. The rats were used after a recovery
period of 5 days. The correct location of the cannula
was checked by dissecting the brain following completion
of the experiments. Only animals with the correct
location of the cannula were used in the evaluation of
the experiments. All experiments were performed in the
morning period.

2.3. Treatment

The peptide and nitro-L-arginine was given icv.
The antagonists of neurotransmitters was given
intraperitoneally. Following receptor blockers were used:
Atropine sulphate from EGYS (Budapest, Hungary););
haloperidol from G. Richter (Budapest, Hungary);
Phenoxybenzamine hydrochloride from Smith Kline &
French (Herts, UK); propranolol hydrochloride from ICI
Ltd. (Macclesfield, UK); cyproheptadine hydrochloride,
from Tocris (Bristol, UK and); naloxone hydrochloride
(Endo Labs, Wilmington USA). Nitro-L-Arginine
methylester hydrochloride (Sigma St Louis USA).
bicuculline methiodide from Sandoz (Basle, Switzerland
were obtained. The receptor blockers doses were selected
so that the blocker alone were ineffective but were able
to block the action of a neuropeptide as described in
previous studies ( Telegdy et al. 2005 and 2013). Telegdy
and Adamik 2013a,b, Tanaka and Telegdy 2014).

2.4.1. Passive avoidance test

One-trial learning, step-through passive avoidance
behavior was measured according to Ader et al 1972.
Briefly, mice were placed on an illuminated platform
and allowed to enter a dark compartment. Since mice
prefer dark to light, they normally entered within 5 s.
Two additional trials were delivered on the following
day. After the second trial, unavoidable mild electric
footshocks (0.75 mA, 2 s) were delivered through the
grid floor. Having entered the box, the animals could not
escape the footshock. After this single trial, the mice
were immediately removed from the apparatus and were
treated. The consolidation of passive avoidance behavior
was tested 24 h later. For consolidation, the animals were
treated icv with neuromedin S, 0.5, 1.0 and 2.0 ug. in
2 ul volume. For further test the 2 pg was selected.
The receptor blocker was given following the learning trial
and 30 min later, the neuromedin S (2 pg). In the 24 h
testing each animal was placed on the platform and the
latency to enter the dark compartment was measured up
to a maximum of 300 s. Each animal was used only once.
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2.5. Statistical analysis

Two way ANOVA test was followed by Tukey’s test for
multiple comparisons with unequal cell size. Probability
values (P) of less than 0.05 are considered significant.

3. Results

The effects of NMS were tested on passive avoidance
learning. in doses of 0.5, 1 and 2 ug i.c.v. 2 ug given
i.c.v significantly facilitated the consolidation of passive
avoidance learning (F(3,22)= 9.21; p<0.05) while 0.5
and 1.0 pg were ineffective (see figure 1). For combined
treatment with each receptor blocker 2 pgi.c.v. was used.
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Neuromedin S
2pg (12)

MNeuromedin 8 MNeuromedin 8
05pg (5) 1 pg (12}

Fig. 1 The effect of different doses of neuromedin S on con-
solidation of passive avoidance learning. 0.5 and 1.0 pg were not
significant in the passive avoidance response, while 2.0 ugi.c.v
lenghtened the response. The mean + S.E.M. are shown. Number in
parentheses denote the number of animals used.

Atropine (a nonselective muscarinic acetylcholine
receptor antagonist in a dose of 2 mg/kg b.w.,i.p. alone
did not influence the test , however fully blocked the NMS
(2 ug/ i.c.v.) facilitation of the passive avoidance learning.
NMS alone significantly facilitated the passive avoidance
learning (F(3,22)= 10.63 ; p<0.05; see figure 2)

275 1
250 4
225 -
200 -
175
150 -
125 f
100 -
75 -
50 -
25 -
0 :
Control
(3)

+

Avoidance latency (sec)

Combined

(&)

Meuromedin S
2pg (6)
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Fig. 2 The effect of nonselective muscarinic acethycholine receptor
antagonist, atropine on the neuromedin S-induced (2 ugi.c.v)
consolidation of passive avoidance learning (neuromedin S P<0.05
vs. control),combined (atropine 2 mg/kg i.p + neuromedin S 2.0
pgic.v). The mean + S.E.M. are shown. Number in parentheses
denote the number of animals used.

RESEARCH ARTICLE

Haloperidol (10 ug/kg b.w.i.p.), (a D2 ,D3,D4 dopamine
receptor antagonist) did not change the task, however
fully blocked the NMS (2 pg/i.c.v) caused facilitation
of passive avoidance learning. NMS alone facilitated
the passive avoidance memory consolidation (F(3,23) =
11.45 ; p<0.05; see figure 3)
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% P<0.05 vs.control

Avoidance latency (sec)

Haloperidol
10pg (6)

Fig. 3 The effect of a D2,D3,D4 dopamine receptor antagonist
haloperidol on neuromedin S (2.0 g g i.c.v.)-induced consolidation
of passive avoidance learning.(Neuromedin S *p<0.05 vs control)
Combined (haloperidol 10 pg/kg i.p.+ neuromedin S 2.0 ugi.c.v).
The mean + S.E.M. are shown. Number in parentheses denote the
number of animals used.

Phenoxybenzamine, (a nonselective a-adrenergic
receptor antagonist) treatment (2 mg/kg b.w.,i.p. ) alone
did not change the task, however blocked the NMS (2 pg/
i.c.v) caused improvement of passive avoidance learning.
NMS significantly facilitated the passive avoidance
learning (F(3,22) = 9.49 ; p<0.05; see figure 4)

2755
250 A
225 o
200 A
175 4
150 4
125 ]
100 1
75 4
50
259 i
0 : -t + {
Control Neuromedin § Combined
(3) Zpg (6) (6)

* P<0.05 vs.control

Avoidance latency (sec)

Phenoxy
2mg (6)

Fig. 4 The effect of a nonselective a-adrenegic receptor antagonist,
phenoxybenzamine (Phenoxy) on neuromedin S-induced (2 ug
i.c.v) consolidation of passive avoidance learning.(Neuromedin S
*P<0.05 vs. control). Combined (phenoxybenzamine 2 mg/kg i.p.+
neuromedin S (2 ugi.c.v). The mean + S.E.M. are shown. Number
in parentheses denote the number of animals used.
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Propranolol (a B-adrenergic receptor antagonist,
5 mg / kg b.w.,i.p) alone had no action on the task,
however partially blocked the NMS (2 pg/i.c.v) caused
improvement of passive avoidance learning. NMS (2 ug/
i.c.v) alone significantly facilitated the passive avoidance
learning (F(3,21) = 6.40 ; p<0.05; see figure 5)
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Fig. 5 The effect of 3-adrenergic receptor antagonist propranolol
on neuromedin S-induced (2 g i.c.v) consolidation of passive
avoidance learning.(Neuromedin S *P<0.05 vs. control). Combined
(propranolol 10 mg/kg)i.p.+ neuromedin S-induced (2 ugi.c.v).
The mean + S.E.M. are shown. Number in parentheses denote the
number of animals used.

NMS (2 ug/i.c.v) combined with cyproheptadine (a
nonselective 5-HT2 serotonergic receptor antagonist, 5
mg/kg b.w.,i.p) pretreatment, cyproheptadine blocked
NMS

(2 pg/i.c.v) facilitated the passive avoidance learning.
Cyproheptadine had no action alone on the passive
avoidance learning. NMS significantly facilitated the
passive avoidance learning. (F(3,22) = 7.88 ;p< 0.05;
see figure 6).
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Fig. 6 The effect of cyproheptadine (5 mg/kg i.p.) a non-selective
5-HT?2 serotonergic receptor antagonist on neuromedin S-induced
(2 ugli.c.v) consolidation of passive avoidance learning.
(Neuromedin S *¥P<0.05 vs. control). Combined (cyproheptadine

5 mg/kg)i.p.+ neuromedin S (2 g i.c.v). The mean + S.E.M are
shown. Number in parentheses denote the number of animals used.

THE JOURNAL OF
NEUROBEHAVIORAL

SCIENGES

NORODAVRANIS BILIMLERI DERGISi

Naloxone (0.3 mg/kg, b.w i.p.) a nonselective opioid
receptor antagonist) alone had no action on the
task, however blocked the NMS (2 ug/i.c.v) caused
improvement of passive avoidance learning. NMS alone
significantly facilitated the passive avoidance learning
(F(3,20 ) = 7.38 ; p<0,05; see figure 7)
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Fig. 7 The effect of a nonselective opioid receptor antagonist,
naloxone (0.3 mg/kg i.p.) on neuromedin S-induced (2 ugi.c.v)
consolidation of passive avoidance learning. (Neuromedin S
*P<0.05 vs. control). Combined (naloxone 0.3 mg/kg i.p)+
neuromedin S (2 g i.c.v). The mean + S.E.M are shown. Number
in parentheses denote the number of animals used.

Nitro-L-arginine (a nitric oxide synthase inhibitor), (10
pg/kg i.c.v ) alone had no action on the task, however
blocked the NMS (2 pjg/i.c.v) caused improvement of
passive avoidance learning. NMS alone significantly
facilitated the passive avoidance learning (F(3,20) = 9.44
; p<0.05; see figure 8).
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Fig. 8 The effect of a nitro-L-arginine ( 10 pg/kg i.c.v) (a nitric
oxide synthase inhibitor) on neuromedin S-induced (2 yg i.c.v)
consolidation of passive avoidance learning. Neuromedin S
*P<0.05 vs. control. Combined (nitro-L-arginine 10 ug/kg i.c.v) +
neuromedin S (2 ugi.c.v). The mean + S.E.M are shown. Number
in parentheses denote the number of animals used.
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Bicuculline (1 mg/kg b.w. .i.p) (a y-aminobutirc acid
subunit (GABA-A) receptor antagonist) did not change the
passive avoidance response significantly. Pretreatment
with NMS (2 pg/i.c.v) bicuculline did not alter the NMS
caused improvement of passive avoidance learning. NMS
(2 pg/i.c.v) significantly facilitated the passive avoidance
learning (F(3,23)= 3,79 P<0.05; see figure 9)
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Fig. 9 The effect of a y-aminobutyric acid subunit A ( GABA-A)
receptors antagonist bicuculline (1 mg/kg i.p.) on neuromedin
S-induced (2 ug i.c.v) consolidation of passive avoidance learning.
Neuromedin S *P<0.05 vs. control. Combined (bicuculline 1 mg/
kg)i.p.+ neuromedin S (2 ygi.c.v). The mean + S.E.M are shown.
Number in parentheses denote the number of animals used.

4. Discussion

In this paper we demonstrate that NMS facilitate the

passive avoidance learning and memory consolidation
in rats. This action is mediated by number of
neurotransmitters.

A fear-motivated learning, memory consolidation is a
rather complex physiological process, which involves
motivation, learning, memory consolidation, movement
etc . It is generally accepted that neuropeptides are
acting mainly as neuromodulators changing the activity
of certain transmitters, however usually the transmitters
involved in these processes are very seldom studied. In
our previous study we proved that dopamine is important
in the NMS action on HPA axis, grooming response, and
anxiety. Furthermore in vitro superfusion study with NMS
enhances dopamine release from the amygdale slices
(Jaszberényi et al 2007).

Comparing the transmitter mediation in passive avoidance
response with other neuropeptides, although they are
structurally different, the outcome of facilitating the passive
avoidance response are the same, the transmitters are
differ. Urocortin 1, apelin-13, kisspeptin-13 and NMS
all are using cholinergic, a-adrenergic, serotonergic
transmissions and the last 3 peptides, nitric oxide .The
first 3 are using GABA-A receptors, however NMS is not.
Nitric oxide has been used for apelin-13, kisspeptin-13 and
NMS, however for urocortinl is not. Dopaminergic receptor
is used with the exception of kisspeptin-13 for all other

RESEARCH ARTICLE

three neuropeptides (Telegdy et al. 2005, 2013, Tanaka
and Telegdy 2014, Telegdy and Adamik 2013ab) . These
similarities and dissimilarities suggest that these peptides
utilizing different neurotransmitters which finally will lead
to a learning and memory processes. The exact nature of
this details are at the present poorly understood. If we
will know exactly all details (fear, motivation, movement,
hormonal background etc) we could localize the side of
action in term of transmitter interaction.

The close structural relation with neuromedin U
(NMU) our previous work give a chance to compare
the similarities and dissimilarities in action of the two
neuropeptides Both peptides facilitate the activity of the
pituitary-adrenal cortex (Jaszberényi et al 2007, Ida et
al.2005), however NMU is anxiolytic (Telegdy and Adamik
2013b) while NMS is anxiogenic (Jaszberényi et al 2007).
The transmitter mediation is not studied for NMS in
depression and anxiety , while we have done it for NMU.
(Telegdy and Adamik 2013b, Tanaka and Telegdy 2014).
Further studies with NMS on anxiety and depression could
explain the difference in receptor affinity which can be
observed between NMS and NMU.
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NICOTINE AND ALCOHOL DEPENDENCE IN SCHIZOPHRENIA
SiZOFRENIDE NiKOTIN VE ALKOL BAGIMLILIGI

Ayse Ozetin', Fatma Turan', Gékben Hizl Sayar'

Abstract

Schizophrenia is a neurodevelopmental brain disease and a severe psychiatric disorder which is seen approximately in 1% of the
society. About the half of the individuals diagnosed with schizophrenia have substance abuse story, and this rate is higher than the
general population. Alcohol dependence, smoking and substance abuse has been reported very often in schizophrenia. Especially
smoking rate is very high in patients with schizophrenia. The aim of this paper is to briefly review the literature related to the

relationship between schizophrenia and nicotine-alcohol dependency.

Keywords: schizophrenia, nicotine, alcohol, abuse, addiction

Ozet

Sizofreni toplumun yaklasik %1’inde gdriilen agir bir psikiyatrik bozukluk ve ndrogelisimsel beyin hastaligidir. Sizofreni tanisi alan bireylerin neredeyse
yarisi madde kdtiiye kullanim hozuklugu dykiisiine sahiptir ve bu aran genel popiilasyondan gok yiiksektir. Alkol bagimlilig, sigara icme ve madde
kdtiiye kullanmiminin sizofreniye eslik ettigi cok sik bildirilmistir. Ozellikle sigara igiminin sizofreni tanisi almig hastalarda gok yiiksek oranda oldugu
dikkati cekmektedir. Bu yazinin amaci, sizofreni ile nikotin ve alkol bagimhligi arasindaki iligki ile ilgili literatiiriin kisaca gézden gegirilmesidir

Anahtar Kelimeler: sizofreni, nikotin, alkol, kétiiye kullanim, bagimlilik

1. Introduction

Schizophrenia is a neurodevelopmental brain disease and
a severe psychiatric disorder which is seen approximately
in 1% of the society. This neurodevelopmental disorder’s
onset is at young ages with a peak of early 20's. The
disease affects individual’s thoughts, perception, mood
and behaviors; it causes devastating psychopathological
impacts in occupational, social and private life (Arslan et
al.,, 2011).

Before 1960s, schizophrenia and substance abuse
comorbidity has not been defined as a serious problem.
Clinical interest in comorbidity of schizophrenia and
substance abuse disorders has increased in the last two
decades (Westermeyer, 1992; Mueser et al., 1998). Many
studies suggest that the most common comorbidities in
schizophrenia are substance abuse disorders (Ziedonis et
al., 1994; Jimenez-Castro et al., 2010), and it is known
that comorbidity worsens the prognosis and leads to
negative symptomatic and functional consequences
(Karakus et al., 2012).

2. Epidemiology

In Epidemiologic Catchment Area Study (ECA) of
American National Institute of Mental Health, it has been

demonstrated that 47% of patients with schizophrenia
spectrum disorders has been diagnosed with substance
abuse disorder (Verma et al.,, 2002). In this study, it
has been found that the prevalence of substance abuse
disorders in patients with schizophrenia is 4.6 times
more than the substance abuse disorders in the general
population. Alcohol is the mostly abused substance in
both general population and patients with schizophrenia,
and the second one is cannabis (Aras, 2013). Alcohol and
cannabis were followed by benzodiazepines and cocaine
(Mueser KT et al.,, 2000) and amphetamines (Cantor-
Graae et al., 2001) in the list of abused substances.
Additionally, in another study 58-90% of the patients
with schizophrenia were reported to be nicotine addicts
(Dalack GW et al., 1998).

A study in Canada revealed that 37% of patients with
schizophrenia met the criteria of substance abuse or
dependence, in 14% of the patients cannabis abuse
was diagnosed (Addington J et al., 2001). In a study
conducted in Germany with 232 patients with a diagnosis
of schizophrenia, it was found that 13% of the patients
had cannabis abuse (Hambrecht et al., 2000). In Sweden,
50.6% nicotine abuse, 47.1% alcohol abuse and 48.3%
substance abuse was found in patients with schizophrenia
(Cantor-Grae et al., 2001)
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Although the number of studies with Turkish population
is limited, the research performed about comorbidity
of schizophrenia and substance abuse has revealed
that, comorbidity is not that much as mentioned in the
literature. A study has reported that 50 of 100 patients
with schizophrenia were neither drinking alcohol nor
using any substance, 22 were reported to abuse only
alcohol, 17 were alcohol and substance, and 11 were
only substance abusers (Aras, 2013). The prevalence of
smoking in schizophrenic population is 30-60% higher
than the general population’s prevalence (Akvardar et al.,
2003). In Turkey, substance abuse both in the general
population and patients with schizophrenia is lower than
western countries. It may be due to religion, traditions
or not reporting during surveys. Additionally in patients
with schizophrenia, high rates of smoking and alcohol
abuse, and low rates of other substances’ abuse may be
associated with accessibility of the substance.

According to the research on patients with schizophrenia,
young male patients had higher comorbidity of substance
abuse than elders and female patients (Jimanez-Castro
et al., 2010; Dervaux et al.,, 2003). Male patients have
two times more substance abuse disorder and four times
more alcohol abuse disorder than women (Myers JK et
al., 1984).

3. Etiology

The relationship between schizophrenia and substance
use disorders is not clear yet. However, there are some
assumptions in this regard. Patients with schizophrenia
use substances that reduce symptoms of psychotic
disorder, or that reduce the side effects of the medication
used for treatment. This is called “self-medication”
(Khantzian, 1990). Some patients were reporting that
alcohol and other substances relieve symptoms such
as social problems, insomnia, and depression (Brunette
et al., 1997). Researchers suggest that patients with
schizophrenia use substances to regulate negative
emotions (Dilbaz et al., 2011). Another theory suggests
that patients with schizophrenia develop addiction to
certain substances in accordance with their neurobiological
susceptibility. Dysfunction of mesocorticolimbic dopamine
pathways underlying schizophrenia symptoms is also
responsible for the dysfunction of brain’s reward system
in patients with substance abuse disorder. It is well
known that abuse of the substances such as stimulants,
hallucinogens and cannabis trigger psychotic disorders,
suggesting a common neurobiological pathway (Krystal
et al., 1999).

4. Schizophrenia and Smoking

Tobacco use has been only started to be seen as
substance abuse in recent years because it does not affect
productivity and does not arise any socially undesirable
condition. As a result of research in 1988, it has been
reported that nicotine is the substance in cigarettes that
cause addiction, and has behavioral and pharmacological
effects like in addiction of heroin or cocaine. In 1994, in
the U.S. Congress, it has been declared as an addictive
substance by the FDA.
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As smoking in patients with schizophrenia was seen
as part of the illness, it was overlooked by the clinicians
(Schneier et al., 1987). Research in the U.S.A. has
revealed that, in patients with schizophrenia, smoking
rate is 58-90% which is 2.5-4.5 times higher than the
general population (DelLeon J et al., 2005). In a study in
Turkey, it was found that smoking prevalence in patients
with schizophrenia was 57.5% while it was 47.3% in
the healthy population (Ugok et al., 2001). In a study
on patients with schizophrenia in 1994, it was found that
smoking patients’ negative symptoms were decreased,
and positive symptoms were increased (Ziedonis et al.,
1994).

Cigarette together with the various ingredients
used in it and drugs interact pharmacokinetically and
pharmacodynamically. Pharmacokinetic factors may be
responsible for the patient’s unresponsiveness or variable
response to treatment (Preskorn, 2004). Polycyclic
aromatic hydrocarbons in cigarette induce cytochrome
P450 CYP1A1l, CYP1A2, and most probably CYP2E1,
CYP1A1 enzymes (Zevin et al., 1999) Polycyclic aromatic
hydrocarbons in tobacco that induce CYP1A2 enzyme
cause significant changes in the clozapine level (De Leon
et al., 2003). The studies show that non-smoker patients’
plasma clozapine levels were 3.2 times higher than the
levels of smokers (Ozdemir et al., 2001).

5. Schizophrenia and Alcohol

The availability and legality of alcohol leads to widespread
abuse among people with schizophrenia as well as in the
general population. Alcohol is the most common substance
of abuse, other than nicotine (Cuffel 1996). Alcohol abuse
in patients with schizophrenia has been identified as 25-
45% (Schneier et al., 1987). A study in Turkey revealed
that the frequency of lifetime alcohol use in patients with
schizophrenia is 63.3%, alcohol abuse and addiction rates
are 8.1% (Dilbaz et al., 2011).

People with schizophrenia presumably use alcohol
and other drugs for several similar reasons as others in
community, but various factors have been hypothesized to
contribute to this group’s high percentages of substance
use disorders (Drake et al 2000). Alcohol and other
drugs might be used by the patients with schizophrenia
to alleviate the symptoms of schizophrenia or the side
effects of the antipsychotic medications prescribed for
schizophrenia (Chambers et al. 2001). Research evidence
does not fully confirm this opinion, however. For example,
alcohol abuse often precedes schizophrenia and numerous
substances of abuse exhibit a spectrum of different effects
but generally exacerbates rather than reduce symptoms
of schizophrenia (Chambers et al. 2001).

The underlying neuropathological abnormalities of
schizophrenia may promote the positive reinforcing effects
of substance use. A common neurological evidence for
schizophrenia and the reinforcing impacts of substance
use may predispose people to both conditions. This
common basis involves the dysregulation of the dopamine
(Koob and Roberts 1999). Another possible mechanism
of the alcohol abuse in schizophrenia may be related to
the weakened thinking, disturbed judgment and reduced
impulse control which are common in schizophrenia.
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Due to the trouble to balance benefit/ratio or difficulty
of anticipating the risk, people with schizophrenia are
especially vulnerable to the substance use. Thus, even
when using relatively small amounts of psychoactive
substances, these people are prone to exhibit notable
substance-related behavioral problems that lead to a a
diagnosis of substance use disorder (Mueser et al. 1998).

A psychosocial mechanism that may drive to alcohol
abuse in schizophrenia is the fact that many people with
schizophrenia report that they use alcohol and other
drugs to relieve the dysphoria of mental illness, poverty,
limited opportunities, and boredom. Alcohol use reported
to facilitate the development of a social network (Dixon
et al. 1990).

Cross-sectional research point out that alcohol using
disorders among people with schizophrenia is linked with
various manifestations of adverse outcomes and poor
quality of life such as relationship difficulties, increased
risk of recurrence of psychiatric symptoms, psychosocial
disturbance, cross-dependence of other substances,
increased risk of legal and financial problems, medical
problems such as HIV infection and hepatitis. (Drake
and Brunette, 1998). One of the major reasons for
the increased social problems in alcohol dependency
in schizophrenia is the fact that alcohol use causes or
exacerbates poor adjustment. A study of the outpatients
with schizophrenia ascertained that those with co-
occurring alcohol dependency had greater incidences of
hospitalization and depression compared to those with
schizophrenia only.

Conclusion

High rates of comorbid nicotine and alcohol abuse or
dependency are observed in patients with schizophrenia.
However, causes of substance abuse in patients with
schizophrenia are not fully elucidated yet. This comorbidity
is. beli ff
and the patients shall be in terms of substance abuse
disorders in the treatment of schizophrenia.
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Abstract

Clinical lycanthropy is defined as a rare psychiatric syndrome that involves a delusion that the affected person can transform into, has
transformed into, or is a non-human animal. Its name is connected to the mythical supranatural stories of lycanthropy, in which humans
are said to physically shape shift into wolves. According to suggested diagnostic criteria for lycanthropy, either a delusional belief in
current or past transformation or behavior that suggests a person thinks of himself as transformed is considered evidence of clinical
lycanthropy. Hereby we present a case of clinical lycanthropy in a male patient reporting moments of feeling himself as a wolf and
behaving in a manner that resembles wolf behavior, for example howling and growling.

Keywords: lycanthropy, delusion

Ozet

Klinik likantofi, etkilenen kiginin bir hayvana déniistiigii ya da bir hayvan oldugu sanrisinin var oldugu nadir bir psikiyatrik sendromdur. Likantrofi,
adini efsanevi dogaiistii kurtadam hikayelerinden alir. Klinik likantrofi igin Gnerilen tani kriterleri kiginin halen ya da ge¢migte bir hayvana déniisiim
yasadigina olan inanci, ya da kiginin bir hayvana déniistiigiine inandigini gdsterir bigimde davranmasidir. Bu olgu sunumunda zaman zaman bir kurda
ddniigtiigiine inanan ve kurda henzer uluma ve hirlama davranislan gdsteren bir erkek hasta sunulacaktir.

Anahtar Kelimeler: likantrofi, sanri

1. Introduction

Clinical lycanthropy is described as a rare psychiatric
syndrome that involves a delusion that the affected person
can transform into, has transformed into, or is a non-
human animal (Surawicz et al., 1975) Its name is related
to the mythological supranatural narratives of lycanthropy,
in which humans are supposed to shape shift physically
into wolves. According to proposed diagnostic criteria for
lycanthropy, “either a delusional belief in current or past
transformation” or “action that implies a person believe of
himself as transformed” is considered evidence of clinical
lycanthropy. Despite it has been classically described
as a fear of being transformed into a wolf, the animal
species being attributed to by the patient is extensively
determined by his/her socio-cultural background along
with factors such as abundance and fear of that animal
(Kulhara et al., 2001).

Hereby we present a case of clinical lycanthropy in a
male patient describing times of feeling himself as a wolf
and behaving in a way that resembles wolf behavior, for
instance howling and growling.

2. Case:

A 21-year-old male who experienced delusions that

lasted up to several hours admitted to the psychiatric
examination. He had presented to the psychiatric
emergency service with his parents, complaining of
anxiety, restlessness and episodes of howling since two
months, with a recurrence of once in a week. He did
not have any psychiatric or physical complaint before.
He had not any history of alcohol or substance abuse.
Blood biochemistry, brain imaging and urine toxicology
results did not show any abnormality. He was claimed
to have been in a street fight at the same day morning
and soon after he developed intense fear and severe
anxiety. After succeeding 2 hours, patient began making
intermittent bouts of growling sounds that were not under
his control and insisted that he was transforming to a
wolf. On attempting to question the belief, patient was not
appeared agreeable for discussion. He was designating
visual perceptions of hair extension or other bodily
differences such as sharpening of teeth and lengthening
of nails, expanding and growing of the chest, increased
hair growth on arms and ‘*hardening’ of the jaw and facial
muscles. Patient was given 15 mg/day of aripiprazole
and 1 mg/day lorazepam with a diagnosis of psychotic
disorder not otherwise specified or reactive psychosis.
After four weeks, he admitted as an outpatient and he
was considered to be euthymic and free of any delusions.
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3. Discussion:

Lycanthropy can be clinically characterized with the
presence of a delusion of human-to-wolf transformation.
Perceptual abnormalities may accompany the delusion
and may involve perceptions of hair growth or other
physical switches. The term partial lycanthropy is used
when delusional ideas about excessive hair growth are
attended by a wolf-like appearance, but not by delusional
beliefs about wolf or werewolf transformations (Silva et
al., 2000).

Animals introduced in the literature by the lycanthropy
case descriptions were bee, bird, frog, gerbil, goose,
horse, rhinoceros, snake, wild boar, and six unspecified
animals. There were two cases of multiple clinical
zoanthropy (i.e. one involving dog as well as bull, and
one involving wolf, dog, cat and horse). As transcribed
in previous reviews by Moselhy (1999) and Verdoux et
al. (1989), the continuance of the symptoms varied from
only a hour to decades. The clinical diagnoses were fairly
variable in the literature, although there was a marked
overrepresentation of schizophrenia spectrum disorders,
psychotic depression and bipolar disorder. The treatment,
reported in 58.9% of the cases, often comprised
pharmacological intervention in accordance with the set
clinical diagnoses and treatment guidelines. In five cases,
pharmacotherapy was augmented with electroconvulsive
treatment. The outcome reported for the cases were
complete remission (35.9%), incomplete remission
(46.2%), no remission (5.1%), and mortality (12.8%).

Several etiologic assumptions have been introduced to
account for this phenomenon. Illis recommended that the
phenomenaisrelated to primitive, fear-ridden communities
as some form of bestial transformation (Illis, 1964).
Porphyria is decribed by photosensitivity, discoloration
of the urine by porphyrins, ulcerating skin lesions with
progressive mutilation of fingers, eyelids, ears, and nose,
hyperpigmentation of photosensitive areas, red teeth due
to deposition of porphyrin, and chronic hemolytic anemia
with splenomegaly. These manifestations could explain
the “lycanthropic” symptomatology, especially when
associated with delirium, psychosis, and seizures as is
frequently the case in this disorder.

This case was considered as a reactive psychosis or
psychotic disorder NOS due to loss of insight and presence
of delusion about metamorphosing into a wolf. This case
could also be an atypical presentation of dissociative
motor disorder involving vocal cords, but the associated
belief makes it less likely.

4. Conclusion:

This rare condition tends to occur in the context of major

psychiatric disorders such as schizophrenia, psychotic
depression, bipolar disorder or psychotic disorder NOS.
However, cases of secondary clinical lycanthropy in
particular warrant proper investigations to rule out
any underlying organic pathology, notably in cerebral
somatosensory areas and those representing the body
scheme and sense of self.
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ARTIFICIAL INTELLIGENCE APPROACHES IN PSYCHIATRIC

DISORDERS

PSIKIYATRIK BOZUKLUKLARDA YAPAY ZEKA YAKLASIMLARI

Turker Erguzel’, Serhat Ozekes'

To editor;

The contribution of artificial intelligence (AI) methods to
various fields of study such as medicine, manufacturing,
finance engineering, art and social sciences has broadened
the scope of AI. Nowadays, classification of psychiatric
disorders by combining neuroimaging methods and
artificial intelligence approaches is becoming one of major
focus of research. The combination of feature selection
(FS) and classification methods appreciate the value of
biological biomarkers and contribute to the treatment
process of psychiatric and neurological diseases.

The value of clinical factors in various psychiatric diseases
is extremely limited and a shift towards biomarkers is
evident. With the Personalized Medicine approach to
psychiatric diseases, genetic and neuroimaging biomarkers
have been explored and generated promising outcomes
in aiding treatment process using pre-treatment and
post-treatment measures. The methods used to classify
diseases, to predict treatment outcomes of diseases
and FS techniques to underline informative features are
valuable approaches in medicine contributing to early
diagnosis, treatment planning and monitoring of disease
progression processes. This has revealed structural and
functional alterations in several disorders including,
amongst others, mild cognitive impairment, probable
dementia of Alzheimer type, major depression, bipolar
disorder, schizophrenia and generalized anxiety disorder
(Arnone et al., 2011; Davatzikos & Resnick, 2002; Ellison-
Wright & Bullmore, 2010; Etkin & Wager, 2007; Smieskova
et al., 2010; Zakzanis et al., 2003).

Despite much interest in the use of neuroimaging studies
for diagnostic and prognostic purposes, neurologists and
psychiatrists are still forced to rely on traditional and
often ineffective diagnostic and prognostic tools. One
of the reasons for the limited impact of the findings on
clinical practice is that neuroimaging studies have typically
reported differences between patients and controls at
group level. Thus over the past few years, there has been
growing interest to machine learning (ML) techniques
in order to address the considerations of neuroimaging
community (Hastie et al., 2001).

ML algorithms include two main phases; in the first
phase they try to find a model for the class attribute as
a function of other variables of the datasets, and in the
second phase, they apply previously designed model on
the new and unseen datasets for determining the related
class of each record. There are different methods for data
classification such as Decision Trees (DT), Rule Based
Methods, Logistic Regression (LogR), Linear Regression
(LR), Naive Bayes (NB), Support Vector Machine (SVM),
k-Nearest Neighbor (k-NN), Artificial Neural Networks
(ANN), Linear Classifier (LC) and so forth (Tan et al., 2006;
Kantardzic, 2003; Witten & Frank, 2005). Compared
to traditional methods of analysis based on the general
linear model, the advantages of applying ML methods to
neuroimaging data could be expressed with two steps.
Firstly, ML methods allow characterization at the level of
the individual therefore yielding results with a potentially
high level of clinical translation. Secondly, as inherently
multivariate approaches, ML methods are sensitive
to spatially distributed and subtle effects in the brain
that would be otherwise undetectable using traditional
univariate methods which focus on gross differences at
group level.

Besides classification accuracy of proposed MLapproaches,
FS process is a sustaining step improving classification
accuracy eliminating less informative features. Several
techniques are developed to address the problem of
reducing irrelevant and redundant variables which are a
burden on challenging tasks. Those algorithms that differ
in their optimality and computational cost have been
developed to search the solution space which are namely,
Tabu Search (TS), Simulated Annealing (SA) and Genetic
Algorithm (GA). Another trend of search procedures is
based on swarm intelligence, which adopts the social insect
metaphor that emphasizes distributedness and direct
or indirect interactions among relatively simple agents.
Swarm intelligence methods, particularly the Ant Colony
Optimization (ACO) and Particle Swarm Optimization
(PSO) were also utilized as search procedures in FS
problems. Nature inspired algorithms such as Artificial Bee
Colony, Firefly Algorithm and Bee Colony Optimization are
being used to appreciate the value of FS process as well.
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For future perspective, prevailing application of AI
methods in the diagnosis and treatment process of
psychiatric disease will be valuable and highly applicable
to clinical studies requiring diagnostic results.
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