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Figure 4. Torque pﬁgéuced by FDAM
It is seen from Figure 3 that one phase winding of the motor is not used at all
times, and from Figure 4 there is ripple in the torque. This is happening with
BLDCM drivers currently used in industry.
From here, it is clearly seen that the capacity of the motor is not used fully. In
other words, one phase winding (120/180).100=66% is used. In other word, 33% Hall § Session 2...
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Introduction of PD

PD is a non-local theory in which each material particle interacts with all matter points
in its peridynamic horizon. Its governing equation is in the form of integration,
expressed as follows: Hall-5, Zhijian...
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1. Introduction

| 1.2 Status

Strain ~ wedge  model
Relationship between force and
stress, displacement and strain,
and stress and strain

Not limited by the p-y function

form

Strain wedge
proposed by
Norris (1986)

@ The shape of the strain wedge is different from the real shape of the

strain wedge

@ The strain wedge methods need to determine the height of the strain

wedge
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Introduction

* Transport sector’s contribution to climate change is significant.
“+* There is a lack of soft travel behaviour measures and solution-oriented scientific research in this area in Lithuania.

“+To fill this gap, sustainable mobility initiative “Move Green” has been developed, which aims to encourage

sustainable commuting in Kaunas city.

<+ The initiative encompasses a variety of techniques targeting socio-psychological constructs that determine travel

behaviour.

“* A study is currently being carried out to scientifically substantiate, test and evaluate the techniques used in the

“Move Green” initiative.
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The acquisition of the four primary language skills
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IMPORTANT, PLEASE READ CAREFULLY

To be able to make a meeting online, login via https://zoom.us/join site, enter ID instead of “Meeting ID or Personal Link
Name” and solidify the session.

The Zoom application is free and no need to create an account.

The Zoom application can be used without registration.

The application works on tablets, phones and PCs.

Moderator - responsible for the presentation and scientific discussion (question-answer) section of the session.

Points to Take into Consideration - TECHNICAL INFORMATION

Make sure your computer has a microphone and is working.

You should be able to use screen sharing feature in Zoom.

Attendance certificates will be sent to you as pdf at the end of the congress.

Requests such as change of place and time will not be taken into consideration in the congress program.

If you think there are any deficiencies / spelling mistakes in the program, please inform by e-mail until May 6, 2021 (17:00)
at the latest.

(All speakers required to be connected to the session 15 min before the session starts)

Moderator is responsible for ensuring the smooth running of the presentation, managing the group discussion and
dynamics.

e Before you login to Zoom please indicate your name surname and HALL number, exp. H-1, HILMI KEMAL ALTUN

Participant Countries: India, Brazil, Canada, Nigeria, China, Hungary, Tiirkiye, Algeria, Spain, Albania, Italy, United Arab
Emirates, Morocco, Kingdom of Saudi Arabia, France, Romania, Lithuania, Georgia, S. Korea, Serbia, Iraq

Zoom ID: 815 3232 5759
Zoom Passcode: 091011
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REVIEW ON MITIGATION OF GLOBAL GREENHOUSE GAS EMISSIONS VIA WASTE
MANAGEMENT APPROACH

Oladeji Daniel Oladele
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Aderemi Timothy Adeleye
Dalian Institute of Chemical Physics, Chinese Academy of Sciences (CAS), Dalian, China
ORCID: 0000 0003 0103 5419
ABSTRACT

Mitigation refers to measures to reduce the amount and speed of future climate change by
reducing emissions of greenhouse gases (GHGs) or by increasing their removal from the
atmosphere. Emission reduction measures include replacing conventional, CO2-emitting fossil
fuel energy technologies or systems with low- or zero-emissions ones (such as wind, solar,
nuclear, biofuels, fossil energy with carbon capture and storage, and energy efficiency
measures), as well as changing technologies and practices in order to lower emissions of other
GHGs such as methane, nitrous oxide, and hydrofluorocarbons. Measures that enhance the
removal of CO> from the atmosphere include changing land-use and management practices to
store carbon in plants, trees, and soils; increasing ocean carbon storage through biological or
chemical means; capturing atmospheric CO; through engineered chemical reactions and storing
it in geologic reservoirs; or converting terrestrial biomass into energy while capturing and
storing the CO». The adoption of waste management approach is seen as of the strategic
pathways towards reducing greenhouse gas emissions. Therefore, this work reviews the
mitigation of global greenhouse gas emission using waste management method as a sustainable
approach.

Keywords: Mitigation, Greenhouse gas, Wastes, Management, Energy, Emissions
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INFLUENCE OF SYNTHESIS CONDITIONS ON PHYSICO-CHEMICAL AND
PHOTOCATALYTIC PROPERTIES OF SILVER NANOMATERIALS

Salwa D. Al-Malwi, Rahmah H. Al-Ammari
Chemistry Department, Faculty of Science, King Abdulaziz University, Saudi Arabia
ABSTRACT

Silver based nanomaterials were successfully synthesized by adopting different synthesis conditions to
investigate their influence on physico-chemical and photocatalytic properties of the materials. Different
analytical techniques such as X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FT-
IR), Scanning electron microscopy (SEM), and the diffuse reflectance UV-vis spectra (DR UV-vis) were
used to investigate the physico-chemical properties of synthesized Ag nanomaterials. The silver samples
(Ag-1 and Ag-2) synthesized using silver nitrate (AgNOs), sodium bicarbonate (NaHCOs) and
polyvinylpyrrolidone (PVP) template produced phase pure silver (Ag) metal nanorods and
nanoparticles; the morphology of Ag metal phase is depended on the hydrothermal treatment. However,
the sample (Ag-3) prepared without PVVP template with simple calcined at 250 oC showed presence of
pure silver oxide (Ag.0) phase. The sample (Ag-4) prepared without PVP template and calcination step
showed presence of pure silver carbonate (Ag.COs) phase; interestingly subjecting the sample to
hydrothermal treatment (Ag-5) has not resulted any change in crystal structure of the sample except
increase of particle size of Ag.COs. All synthesized Ag nanomaterials were used as photocatalysts for
degradation of p-nitrophenol (p-NP) under visible light irradiation. The Ag-4 sample showed best
photocatalytic activity (86% at pH 10, p-NP conc of 16 mgL-1, 120 min and catalyst mass of 100 mg)
than the other synthesized silver nanomaterials; this is possibly due to the presence of pure Ag.COs

crystal structure with nanorod morphology with low band gap energy of 1.96 eV.

Keywords: Silver nanomaterials; Synthesis conditions; Photodegradation; p-nitrophenol; Visible light
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BAZI YULAF (Avena sativa L.) CESITLERINDE VERIM VE KALITE OZELLIKLERI
ARASINDAKI ILISKILERIN KORELASYON ANALIZLERIYLE SAPTANMASI

DETERMINATION OF THE RELATIONSHIPS BETWEEN YIELD AND QUALITY TRAITS IN
SOME OAT (Avena sativa L.) VARIETIES BY CORRELATION ANALYSIS

Dr. Og. Uy. ismail NANELI

Sakarya Uygulamali Bilimler Universitesi Ziraat Fakiiltesi Tarla Bitkileri Boliimii Sakarya
ORCID NO: https://orcid.org/0000-0002-6377-5263

Prof. Dr. Mehmet Ali SAKIN

Tokat Gaziosmanpasa Universitesi Ziraat Fakiiltesi Tarla Bitkileri Tokat
ORCID NO: https://orcid.org/0000-0002-9774-2478
Sorumlu yazar

OZET
Bu ¢alisma, Tokat-Kazova ve Samsun-Havza kosullarinda 15 yulaf cesidi kullanilarak 2015-2016

yetistirme doneminde yiriitiilmiistiir. Aragtirmada, salkim ¢ikarma siiresi (SCS), bitki boyu (BB), bin
tane agirhigi (BTA), metrekarede salkim sayist (MSS), salkimda tane agirhigi (STA), hektolitre agirlig
(HA), tane verimi (TV), protein miktar1 (PM), hasat indeksi (HI) ve yatma (YT) o6zellikleri incelenmis,
aralarindaki iliski korelasyon analizi ile saptanmustir. Korelasyon analizlerine gore; tane verimi (TV) ile
salkimda tane agirligi (STA) (r=0.894**) hasat indeksi (HI) (r=0.641%) arasinda pozitif ve 6nemli,
salkim ¢ikarma stiresi (SCS) (r=-0.522*) yatma (YT) (r=-0.520%*) ile negatif ve 6nemli bir iligki
belirlenmistir. Salkim ¢ikarma siiresi (SCS) ile yatma (YT) (r=0.576%), salkimda tane agirhigi (STA) ile
hasat indeksi (HI) (r=0.796*%*) aralarinda pozitif ve 6nemli, yatma (YT) ile salkimda tane agirligi (STA)
(r=-0.526*) ve hasat indeksi (HI) (r=-0.726**) arasinda negatif ve énemli bir iligki saptanmistir. Elde
edilen verilerin gesit gelistirme ¢alismalarinda islahgilara yardimei olabilecegi sonucuna varilmustir.
Anahtar Kelimeler: Cesit, Kalite, Korelasyon Analizi, Verim, Yulaf

ABSTRACT

This study was carried out in Tokat-Kazova and Samsun-Havza conditions using 15 oat varieties in the
2015-2016 growing season. Trials were set up in a randomized block design with 3 replications. In the
research, cluster time (CT), plant height (PH), thousand kernel weight (TKW), cluster number per square
meter (CSM), cluster kernel weight (CKW), hectoliter weight (HW), kernel yield (KY), protein content
(PC), harvest index (HI), lying (LY) characteristics were examined and the relationship between
properties was determined by correlation analysis. According to the correlation analysis; positive and
significant between kernel yield (KY) and seed weight per cluster (CKW) (r=0.894**) harvest index
(HI) (r=0.641%), cluster time (CT) (r=-0.522%) lying (LY) (r=-0.520*) was found to have a negative and
significant relationship. There was a positive and significant difference between cluster time (CT) and
lying (LY) (r=0.576%), cluster kernel weight (CKW) and harvest index (HI) (r=0.796**). A negative
and significant relationship was found between lying (LY) and grain weight per cluster (CKW) (r=-
0.526*) and harvest index (HI) (r=-0.726**). It has been concluded that the obtained data can help
breeders in cultivar development researches.

Keywords: Variety, Quality, Correlation Analysis, Yield, Oats
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GIRIiS

Yulaf (Avena sativa L.) insan ve hayvan beslenmesinde kullanilan 6nemli bir tahil cinsidir (Peterson ve
ark., 2005; Naneli ve Sakin, 2017). Diinyada yaklasik 98 milyon dekar ekim alani, 25 milyon ton tiretim
miktari, 258 kg/da tane verimi ile yulaf 6nemli bir bitkidir (Anonim, 2020). Ulkemizde ise 1.4 milyon
dekar ekim alaninda 276 bin ton yulaf tiretimi yapilmaktadir, dekara verim 208 kg’dir. (Anonim, 2021).
Artan niifus ile birlikte iiretim miktar1 ve verimliligin artirilmasi ¢ok onemlidir. insan beslenmesinde
onemli bir yeri olan yulaf yiiksek protein miktarina sahip olup antioksidanlar bakimindan da zengindir
(Dumlupinar, 2010; Naneli ve Sakin, 2017). Yulaf, hayvan beslenmesinde de siit verimini artirmasi,
hazmi kolaylastirmasi, avenin proteinlerinin kas gelisimini artirmasi bakimindan bitkisel tiretimde tercih
edilen bitkidir. Hayvan beslenmesinde diisiik maliyetli ve yiiksek besin icerigine sahip olmasinin yani
sira yulafin bitkisel {iretimde misir v.b. bitkilere gore yetistirme doneminde daha az su ile yetistirilmesi

Onemini artirmaktadir.

Korelasyon gibi bazi analizler, tahillarda verim ve kalite iizerinde etkili olan parametrelerin etki
seviyesini ve dnem derecesini belirleyerek 1slahgilara gesit gelistirme asamasinda yiiksek verimli ve
kaliteli ¢esit elde etmeleri hususunda yardimci olmaktadir. Bu baglamda bir¢ok arastirici korelasyon
analizini kullanmaktadir (Giiler ve ark., 2001; Yagdi, 2009; Kurt Polat ve ark., 2015; Giingor ve ark.,
2017).

Yulafta yapilan calismalarda arastiricilar incelenen verim ve Kkalite parametreleri arasindaki
baglantilarin ¢ok 6nemli oldugunu saptamislardir (Benin ve ark., 2003; Kapoor ve ark., 2011; Ahmad
ve ark., 2013; Giingér ve ark., 2017; Sahin ve ark., 2019). Giingér ve ark. (2017), Kahramanmaras
kosullarinda 25 yulaf genotipiyle gerceklestirdikleri galismada tane verimi ile sap kalinligi, bayrak
yaprak uzunlugu, bayrak yaprak eni, tane dolum periyodu, ekim-olgunlasma siiresi ve biyomas
ozellikleri arasinda pozitif 6nemli, bitki boyu ile negatif 6nemli korelasyon saptamislardir.

Tokat-Kazova ve Samsun-Havza lokasyonlarinda yapilan bu arastirmada 15 yulaf (Avena sativa L.)
cesidi kullamlmistir. Incelenen tarimsal 6zelliklerin korelasyon analiziyle etki ve énem seviyelerinin
saptanmas1 amaglanmistir.

MATERYAL-YONTEM
Farkli kuruluglardan temin edilen 15 yulaf ¢esidiyle yiiriitilen ¢alisma (Tablo 1) Tokat-Kazova

(yiikselti: 608 m) ve Samsun-Havza (yiikselti: 675 m) lokasyonlarinda yiritilmistir. Her iki
lokasyondan alinan toprak analizleri dogrultusunda 12 kg/da saf N, 6 kg/da saf P.Os olacak sekilde
giibreleme yapilmis olup, azotun yaris1 ve fosforun tamami ekim 6ncesi, kalan azot sapa kalkma donemi
oncesinde verilmistir. Elde edilen verim ve kalite parametreleri Kiin (1996) ve Dumlupinar (2010)
kullandig1 yontemler ile tarimsal gozlem ve Olciimler gergeklestirilmistir. Yatma bazi arastiricilarin
skorlandirmalarina gore gerceklestirilmistir (Buerstmayr ve ark., 2007). Protein analizi Kjelhdahl
yontemiyle AACC Metot 46-10’a gore saptanmis olup, 5.83 faktdrii dogrultusunda protein orani
belirlenmistir (Anonim, 1986; AACC, 2000). Her iki lokasyonun deneme yili ve uzun yillar iklim
parametreleri Tablo 2’de verilmistir. Korelasyon analizi SPSS-17 istatistik program dogrultusunda
gerceklestirilmistir.
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Tablo 1. Arastirmada kullanilan ¢esitler ve temin edildigi kuruluglar

No Cesitler Temin Edildigi Kuruluslar
1 Bc Marta BC Institiit Tar. Ur. Oto San ve Tic. Ltd. Sti.

2 Checota Gegit Kusagi Tarimsal Arastirma Ens. Mid.

3 Kahraman Trakya Tarimsal Aragtirma Ens. Miid.

4 Kirklar Trakya Tarimsal Aragtirma Ens. Miid.

5 Gokova Som Un San. Tic. Ltd. Sti.

6 Kehlibar Som Un San. Tic. Ltd. Sti.

7 Sebat Trakya Tarim ve Vet Tic. Ltd. Sti.

8 Fetih Ege Tarimsal Ars. Ens. Miid.

9 Haskara Ege Tarimsal Ars. Ens. Miid.

10 San Ege Tarimsal Ars. Ens. Miid.

11 Arslanbey KSU Ziraat Fakiiltesi

12 Yenigeri Bahri Dagdas Uluslararasi Tar. Ars. Ens. Mid.
13 Seydisehir Bahri Dagdas Uluslararasi Tar. Ars. Ens. Miid.
14 Faikbey Bahri Dagdas Uluslararasi Tar. Ars. Ens. Miid.
15 Albatros Ata Tohumculuk

Tablo 2. Deneme alanlari uzun yillar ve deneme yili iklim 6zellikleri*

iklim Aylar
Par. Yillar Kasim Arallkk Ocak Subat Mart Nisan Mayis Haziran Top./Ort
Samsun 2.7 34.5 840 276 783 341 143.0 90.8 495.0
Yagis U.yillar 55.1 57.1 380 334 313 506 626 65.6 393.7
(mm) Tokat 15.8 35.5 1046 426 494 234 895 33.1 393.9
U.yillar 44.1 46.6 40.3 340 407 553 585 38.3 357.8

Samsun 8.3 0.8 1.0 6.9 7.8 124 135 18.7 8.68

Oort.

e U-yillar 6.2 25 09 14 50 101 134 170 7.06
zlcca) " Tokat 87 1.0 17 75 96 153 165 214 10.21
U.yillar 7.9 3.9 18 35 74 125 165 199 9.18

*: Meteoroloji Genel Mudiirligi

BULGULAR-TARTISMA
Farkli lokasyonlarda bazi yulaf cesitlerinin verim ve kalite oOzelliklerinin korelasyon analizi

dogrultusunda iliskilendirilmesi gerceklestirilmis olup, onemli sonuglar elde edilmistir (Tablo 3).
TV’nin STA ile %1, HI ile %5 pozitif korelasyon tespit edilmis olup, SCS ve YT ile %5 negatif
korelasyon saptanmustir. Onemli kalite parametrelerinden PM, BTA, HA bakimindan incelenen
ozellikler arasindaki korelasyonlar ise énemsiz bulunmustur. Incelenen parametrelerden HI ile STA
arasinda %1 pozitif, YT arasinda %1 negatif korelasyon belirlenirken, YT ile SCS arasinda %3 pozitif,
STA ile %5 negatif korelasyon saptanmustir.

Farkli arastiricilar tane verimine (TV) bircok 6zelliklerin etkili olup, incelenen parametrelerin negatif
veya pozitif korelasyonlarin1 saptamiglardir (Kapoor ve ark., 2011). Arastiricilar, yulafta verim
komponentlerinden metrekarede salkim sayis1 (MSS), salkimda salkimcik sayisi (SSS) ve salkimda tane
say1st (STS) ozelliklerinin baslica etkilerinin oldugunu bildirmislerdir (Rasmusson ve Chanel, 1970).
Kahramanmaras ekolojik kosullarinda 25 yulaf ¢esidiyle gerceklestirilen bir ¢alismada arastiricilar tane
verimi (TV) ile sap kalinlig1 (SK) ekim-olgunlagma siiresi (EOS) ve biyomas (B) arasinda %1 pozitif,
bayrak yaprak uzunlugu (BYU) bayrak yaprak eni (BYE) ve tane dolum periyodu (TDP) arasinda %5
pozitif, bitki boyu (BB) arasinda %1 negatif dnemli korelasyon saptamislar, salkim uzunlugu (SU),
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vejetatif periyod (VP), salkimda tane agirligi (STA) ve bin tane agirhig (BTA) arasinda 6nemsiz
korelasyon belirlemiglerdir (Gilingér ve ark., 2017).

Tablo 3. Farkli lokasyonlarda bazi yulaf ¢esitlerinin verim ve kalite parametrelerinin korelasyon analizi
*:9%5, **: %1 seviyesinde istatistiki olarak 6nemlidir.

Salkim ¢ikarma siiresi SCS Hektolitre agirligt HA
Bitki boyu BB Tane verimi TV
Bin tane agirlig BTA  Protein miktar PM
Metrekarede salkim sayisi MSS  Hasat indeksi HI

Salkimda tane agirlhigi STA Yatma YT

Orta Anadolu kosullarinda 328 yulaf genotipiyle gergeklestirilen farkli bir ¢calismada ise tane verimi
(TV) ile NDF ve seliiloz (SE) arasinda %1 pozitif, protein miktar1 (PM) yag orani (YO) hektolitre (HA)
ve ADF arasinda %1 negatif, bin tane agirhgi (BTA) ve beta glukan (BG) arasinda 6nemsiz korelasyon
belirlenmistir. Ayni ¢alismada arastiricilar protein miktar (PM) ile hektolitre agirligi (HA) ve ADF
arasinda %1 pozitif, beta glukan (BG) arasinda %S5 pozitif, NDF, seliiloz (SE), tane verimi (TV) ve bin
tane agirligi (BTA) arasinda %1 negatif korelasyon saptamiglardir (Sahin ve ark., 2019). Konuyla ilgili
baska bir caligmada aragtiricilar tane verimi (TV) ile salkimda tane sayis1 (STS) arasinda pozitif bir
korelasyon saptamislardir (Lorencetti ve ark., 2006).

SONUC
SCS BB BTA  MSS STA HA TV  PM HI
8B 212
449
BTA -154  -,007
582 981
MSS 040 -108 409
887  ,702 130
452 038 070 073
STA 091 894 804 796
HA 245  -055 017 262 -112
379 844 953 346 692
522" 140 266 308 ,894™ -,168
v 046 620 337 264 ,000 550
oM 337 -288 -095 -,209 -,307 -121 -,332
219 299 735 455 266 667 226
507  -339 122 061 796" 050 641" 053
H 054 217 666 829 ,000 858 010 852
- 576" 509  -,234 -197  -526" -,025 -520°  -379 -726"
025 053 402 482 044 929 047 163 ,002

Tokat-Kazova ve Samsun-Havza lokasyonlarinda bazi yulaf ¢esitleriyle yapilan ¢alismada incelenen
verim ve kalite ozellikleri arasinda 6nemli korelasyonlar belirlenmistir. Salkim ¢ikarma siiresi (SCS),
bitki boyu (BB), bin tane agirligi (BTA), metrekarede salkim say1is1 (MSS), salkimda tane agirligi (STA),
hektolitre agirhigr (HA), tane verimi (TV), protein miktar1 (PM), hasat indeksi (HI), yatma (YT) gibi
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onemli 6zellikler incelenmistir. TV ile STA arasinda %1 pozitif, SCS arasinda %5 negatif, HI arasinda
%3 pozitif, YT arasinda %35 negatif korelasyon belirlenmis olup, HI ile STA arasinda %1 pozitif, YT
arasinda %1 negatif korelasyon, YT ile SCS arasinda %5 pozitif, STA arasinda %5 negatif korelasyon
saptanmistir. Elde edilen sonuglar 6zellikle ¢esit gelistirme ¢aligmalarinda kullanilacak ebeveyn yulaf
materyallerinin belirlenmesinde 1slahgilara yardimei olabilecektir.
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ABSTRACT

Phenolic compounds are poisonous and carcinogenic organic pollutants. The presence of phenol in the
environment can have a negative impact on humans and the environmental system. A successful method
for reducing phenol is adsorption. This study investigated the adsorption of phenol into an aqueous
solution using two types of Ca-bentonite/chitosan bentonite compounds. Characterization of the Ca-
bentonite/Na-bentonite composite was carried out using Fourier Transform Infrared (FTIR) and Energy
Dispersion X-ray Scanning-Spectroscopy Electron Microscopy (SEM-EDX). The results of the physico-
chemical analyses showed that the effluents of the oil mills showed that they are highly polluted,
particularly in terms of the total suspended solids (TSS), chemical oxygen demand (COD), and iron
content of around 154.82 (mg/L), and copper content of 31.72 (mg/L). The mineralogy of bentonites
studied by X-ray diffraction (XRD) reveals the existence of two types of montmorillonite; theoretically,
the diffraction peak (001) of the montmorillonite appears at 15 A, with a basal spacing that corresponds
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to a calcium pole, and the diffraction peak (001) appears at 12A, with a basal spacing that corresponds
to a sodium pole. The specific surface area of the bentonite used is characterized by a large specific
surface area, varying between 127.62 m2e+g-1 and 693.04 m2+g-1, which is due to the presence of
hydrated interleaved cations. This surface is likely to increase in aqueous solution depending on the
solid/liquid ratio that modulates the degree of hydration. With a high cation exchange capacity (CEC)
(146.54 meqg/100 g), samples of margin mixed with raw bentonites at different percentages vary between
5% and 100%. The potential of Moroccan bentonite for the phenol adsorption of 9.17 (g/L) from aqueous
solutions was investigated. Adsorption tests have confirmed the effectiveness of these natural minerals
in reducing phenolic compounds ranging from 8.72% to 76.23% contained in the margin and the
efficiency of heavy metal retention through microelements on raw bentonites.

Keywords: Ca-bentonites; Na-bentonites; retention; adsorption; phenolic compounds ; organic
pollutants.
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ABSTRACT

In this work, we studied the adsorption process in dynamic regime for the elimination of a synthetic dye
using a new granulated PANI@AS bio-composite, synthesized by oxidative chemical polymerization
method. The synthesized adsorbent was characterized by various analytical techniques such as Fourier
Transform Infrared Spectroscopy (FTIR), X-ray Energy Dispersive Spectroscopy (EDX) and Scanning
Electron Microscopy (SEM). The continuous adsorption test was applied to study the ability of the
adsorbent to remove Orange G (OG) dye from aqueous solution. The obtained results revealed that the
adsorption process was highly dependent on physicochemical parameters such as the mass of adsorbent,
flow rate, concentration and pH of the solution. The adsorption process of OG dye by granular
PANI@AS adsorbent was described by the kinetic model pseudo-second order and Langmuir isothermal
model. The calculated of the maximum adsorption capacity was found to be 8,945 mg/g. Thus, these
results show that the PANI@AS bio-composite can be used as a superb adsorbent of hazardous dyes in

wastewater.

Keywords: Adsorption, bio-composite, orange G, PANI@AS, Kinetics, isotherm, column, dynamics
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ELECTROCHEMICAL TREATMENT OF ORGANIC WASTE: APPLICATIONS FOR THE
ELIMINATION OF SYNTHETIC ORGANIC DYES EXAMPLE OF CRYSTAL VIOLET

R. El Brychy®, M. Rguiti®, H. Bourzi®, S.Elissami® , H.Zejli®
(a) Team of Chemistry Physic, Faculty of Sciences, Ibn Zohr University, Agadir, Morocco

ABSTRACT

Environmental protection has always been the starting point for the development of new
technologies that make it possible to control the presence of highly toxic substances in
wastewater from multiple industries that cannot be eliminated by traditional methods. Today,
organic wastes (paints, pigments, etc.) are considered to be a major problem in the pollution of
the water environment. Therefore, it is important to find new ways to solve this problem. This
research was conducted to study the electrochemical processes to remove organic pollutants
(e.g., crystal violet (CV)) from aqueous solutions. The electrolysis of CV was carried out
galvanostatically by using SnO. anode, was conducted in an electrochemical cell with 100 mL
of solution using Na2SO4 and NaCl as supporting electrolyte, the effect of the electrochemical
parameters: current density (20-60 mA/cm?), CV concentration (10-50 mg/L), sodium chloride
concentration (0.01-0.1g/L) and initial pH (2, 4, 7, 8, 10) was evaluated and optimised .the
degradation of crystal violet ( CV) was monitored by the UV-visible spectrometry and the
chemical oxygen demand (COD). After 120 min, in a 0.01 mol/L NaCl solution with a current
density of 50 mA/cm2, a pH value of 7, and a CV of 10 mg/L, the removal rate of CV can reach
100%, and the removal rate of COD can reach 100% 80%. This process can be considered as a
suitable process for CV removal from colored wastewater in the textile industry.

Keywords: electrochemical oxidation, decolourisation, COD, water treatment, crystal violet
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THEORY-BASED SUSTAINABLE MOBILITY INITIATIVE “MOVE GREEN”
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ABSTRACT

Traveling by car makes a significant contribution to climate change. Most of the measures aimed at
minimising pollution of the transport sector in Lithuanian are focused on the improvement of
infrastructure, little attention is paid to the travel behaviour of individuals. There is also a lack of
solution-oriented scientific research that develops and tests interventions to promote sustainable travel
modes.

In response to the lack of measures targeting the travel behaviour of the Lithuanian population and
decision-oriented research, and in response to criticism directed at the social sciences for their limited
impact, a sustainable mobility initiative “Move Green” has been developed. The initiative aims to
encourage sustainable commuting among people working in Kaunas city. In order to achieve the climate
change goals in the transport sector, it is appropriate to focus on commuting, as it is the main activity
generating demand for cars.

The initiative encompasses a variety of techniques targeting socio-psychological constructs that
determine travel behaviour, which, in theory, should be particularly effective in encouraging sustainable
commuting among participants. But it is no secret that there is a certain gap between theory and practice.
A study is currently being carried out to scientifically substantiate, test and evaluate the techniques used
in the “Move Green” initiative.

The presentation concerns the socio-psychological factors influencing travel behaviour, the behaviour
change techniques targeting these factors and the initiative “Move Green” currently taking place in
Kaunas city.

Keywords: travel behaviour, sustainable commuting, intervention
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PATIENT-CENTREDNESS IN GESTATIONAL DIABETES MELLITUS
HEALTHCARE SERVICES IN SAUDI ARABIA—AN EXPLORATION

Assist. Prof. Mashael Ahmad HOBANI

College of Economics and Administration at King Abdulaziz University, Department of
Healthcare Services and Hospitals Administration,

SUMMARY

The purpose of this study was to explore the quality of GDM healthcare services in KSA and
suggest evidence-based recommendations for improvement. Therefore, the study analyzed and
discussed the qualitative data obtained from interviews undertaken with a convenience sample
of female GDM patients, all of whom had received their GDM diagnosis within the past 6
months and had accessed maternity healthcare services from a rural or urban public hospital.
After analyzing the textual interview data using Braun and Clarke's (2006) six-phase thematic
analysis procedure, a variety of themes and sub-themes were synthesized from the dataset, each
highlighting a factor that was found to influence the quality of the GDM care provided to the
patients. In this study, these factors were the following: access to care factors, communication
factors, health provider factors, and patient factors.

In the subsequent discussion of each of these broad themes, along with each of their sub-themes,
fine-grained insights were obtained into the experiences of the women, consistent with the
interpretive phenomenological approach and the strengths of thematic analysis (Ryan, 2018).
This enabled this study’s overarching research objectives to be addressed, including the
objective of exploring the views and experiences of Saudi GDM patients compared to the
experiences of patients in other countries. In addition, by discussing the four identified themes,
barriers to access and use of maternity healthcare services in the Large City in Saudi Arabia,
along with possible improvements to GDM services in Saudi Arabia, were highlighted.

Thematic analysis revealed four sub-themes for access to care factors that influenced the quality
of the GDM care provided to the female patients, as well as their experiences. These were long
waiting times and short consultation times, long travel distances to health facilities,
administrative problems for patients accessing the appointment system, and lack of proper
registry services and electronic health record systems. On the whole, access to care for the
study’s GDM patients was substantially limited in each area, especially in the rural setting.
However, due to the existence of similar problems in other countries, as well as the possibilities
for policy-borrowing (Meng et al., 2019), various solutions were identified that could be
introduced in the Saudi context. Adequate solutions, however, must seek to reform different
levels of the healthcare infrastructure simultaneously, given the complexity of the factors that
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influence access to care (e.g., ranging from retraining administrative staff to designing new
software systems for electronic health records).

The three sub-themes identified as communication factors affecting GDM quality of care in the
participants were the following: lack of provision of clear written and verbal information to
women, poor communication and coordination within secondary care, and lack of
communication between primary and secondary care. In this study’s sample, communication
was reported as a fundamental consideration in the context of maternity healthcare services, but
it also reappears as a constant across all contexts, influencing clinical effectiveness, patient
safety, and the patient experience (Lippke et al., 2019). For this reason, as the data indicate,
solving problems at the level of communication in all healthcare settings, including Saudi
hospitals for GDM patients, is a rich area for policymakers to focus on in order to make
substantial gains in improving patient experience, patient safety, and other outcomes.

The last two themes identified in the thematic analysis were health provider factors and patient
factors, each representing the main human agents that form the front-line of the healthcare
system. The third main theme, health provider factors, consisted of the following three sub-
themes: firstly, lack of expertise among doctors with respect to gestational diabetes, secondly,
lack of respect, empathy, and support, and finally, lack of practical proficiency in nurses. Along
with the final theme (patient factors), which consisted of sociocultural factors, low trust in
medical staff and government hospitals, and negative perceptions or feelings, the study painted
a rich picture of the variegated factors influencing the participants’ experiences of care.

ABSTRACT

Introduction: Gestational diabetes mellitus (GDM) is one of the most prevalent complications
of pregnancy and an important risk factor for type Il diabetes mellitus (T2DM) (Mclntyre and
Moses, 2020). Prevalence of GDM in Kingdom of Saudi Arabia (KSA) is substantially higher
than the global average and is increased. Despite this, there is limited information on quality of
care for GDM in KSA, in particular women’s experiences of services.

Aims: To explore the quality of GDM healthcare services in KSA and suggest evidence-based
recommendations for improvement.

Method: A qualitative method approach using semi-structured interviews with patients with
GDM (16 from an urban setting and 11 from a rural setting).

Findings: The qualitative interviews identified four themes relating to barriers for GDM

patients emerged: access to care, communication, health provider factors and patient factors.
Not every participant experienced problems with each factor.
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Conclusion: This study identifed potential ways to improve the quality of GDM healthcare
services in Saudi Arabia. Recommendations are suggested to improve the quality of GDM
healthcare, ranging from new training programs to greater investment in facility scheduling
systems.

Keywords: Patient centred, patient experience, Gestational diabetes, Healthcare, Qualitative
method, Interviews, Saudi Arabia.
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VARIATIONAL ELASTIC SOLUTION FOR AN END BEARING PILE SUBJECTED
TO DYNAMIC TORSIONAL LOADING

Bochen Wang

Southeast University, Nanjing, China
Weiming Gong

Southeast University, Nanjing, China

ABSTRACT

A new efficient solution is proposed for investigating the steady-state response of an end
bearing pile embedded in a homogeneous and isotropic soil and subjected to time-harmonic
torsional loads at the pile head. In the present model, the soil properties are considered to be
those of a linear viscoelastic continuum with the assumption that the radial and vertical
displacements are ignored. Then, the function form of the torsional displacement for the soil-
pile system is obtained. The Hamilton’s principle and variational approach are applied to
analytically solve the pile and soil displacement equations by utilizing an iterative algorithm.
The method validation is carried out by comparing the results obtained by the proposed method
with those reported in the literature The results agree well with those solved by some existing
solutions; in addition, the present method has an advantage in terms of the calculation
efficiency. Then, the effects of the pile slenderness ratio and the pile-soil modulus ratio on the
torsional dynamic response of the pile are investigated. In the low frequency range, the real part
of the complex dynamic impedance decreases, while the imaginary part increases as the
dimensionless frequency increases. When the pile slenderness ratio is a certain value, there is a
decrease in the cut-off frequency as the pile slenderness ratio increases. When the pile-soil
modulus ratio is less than 500, the dimensionless frequency (ao < 2.0) shows little influence on

the real stiffness.

Keywords: Torsional vibration, End-bearing pile, Variational calculus, Complex impedance
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EXTRACTIVE CLOUD POINT SPECTROPHOTOMETRIC DETERMINATION OF
MESALAZINE USING BRILLIANT GREEN DYE
Fatma Mohamed Jabar
University of Duhok (Iraq)

ABSTRACT

A simple and accurate cloud point-spectrophotometric method for determination of
Mesalazine(MEZ) in pure form and pharmaceutical formulation is proposed.The procedure is
based on the reaction of Mesalazine with brilliant greendye(B.G) forming a yellow ion- pair
complex which is extracted with Triton X-114 and measured at 361 nm.The experimental
condition for the phase separation were optimized. Beers law was obeyed in the range 0.3-3.5
pg.ml? with molar absorptivity of 3.91x10* L.mol*.cm™,average recovery% of 100.82 and
precision (RSD) is < 1.26. The method was applied successfully for determination of MEZ in
its pharmaceutical formulation .

Keywords: Mesalazine, Brilliant, Greeen
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USE OF CLAYS AS INDICATORS OF REGIONAL GEODYNAMIC EVENTS:
EXAMPLE OF BENTONITE DEPOSITS AND SURROUNDING AREAS
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ABSTRACT

In the North-Eastern rif of Morocco, the clay fraction (less than two micrometers) of the calcic and
sodium bentonites presents a heterogeneous evolution. Several samples were taken from the zone of
Tidiennit, the various samples taken were the subject of the study with the DRX in the form of powder
of the total rock and of oriented aggregate of the clayey fraction. the total rock and of oriented aggregate
of the clayey fraction. In particular The studied bentonites delimited to the south by perlite and to the
north by rhyolite. It is to be underlined that the clayey procession of the bentonite deposit studied, is
composed mainly of the smectitic complex of montmorillonite type and associated interlayers, whose
proportions reach in certain samples 99%, of a ubiquitous component does not exceed 5%, the kaolinite
remains in trace (<1%) and the chlorite appears locally with contents not reaching 8%. In fact, the total
rock explored in the form of powder, shows the association of the essential minerals essential minerals:
swelling minerals (montmorillonite, interstratified), siliceous minerals (quartz, cristobalite), feldspars
and hematites whose total percentage exceeds 85% in all the studied samples. In addition, there are other
minerals (zeolite, sanidne, xenotime) whose total proportion varies from 0,73 to 1,08%. We have also
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identified in rhyolites and perlites the presence of clay minerals (2 to 4%) dominated by
montmorillonites. This seems to testify to the alteration of primary minerals of the rock into clayey
product (montmorillonites, chlorites, illites). Indeed, markers of synsedimentary tectonics are abundant
(normal faults, dislocations, fractures). The relatively high abundance of smectite in the bentonite
probably reflects the activity of hydrothermal alteration.

Keywords: North-Eastern rif, montmorillonite, heterogeneous evolution, hydrothermal alteration, clay
fraction.
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ZINC OXIDE NANOPARTICLES FABRICATION USING ERIOBOTRYA JAPONICA
LEAVES EXTRACT: PHOTOCATALYTIC PERFORMANCE AND ANTIBACTERIAL
ACTIVITY EVALUATION

Eman Al-Abbad
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1982, Dammam 31441, Saudi Arabia
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ABSTRACT

In the present investigation, ZnO NPs was fabricated using Eriobotrya japonica leaves extract. The E.
Japonica leaves powder was extracted and mixed with 0.2 M zinc nitrate in 2:4 ratio and pH was adjusted
using ammonia solution. Different techniques including UV-Visible spectroscopy (U.V-Vis), X-ray
diffraction (XRD), Energy dispersive X-ray (EDX), Fourier transform infrared (FTIR) and Scanning
electron microscope (SEM) techniques were employed to characterize the synthesized ZnO NPs. The
peak at 375 nm was observed for ZnO NPs, while the average particle size was 13.0 nm. The elemental
composition analysis revealed the NPs was highly pure having irregular platelets shape with aggregates
tendency. The as-prepared ZnO NPs was analyzed for their photocatalytic, antibacterial and antioxidant
properties. The ZnO NPs exhibited a promising DPPH scavenging activity and was highly active against
S. aureus, P. multocida, E. coli and B. subtilis strains. The photocatalytic activity (PCA) was appraised
against the removal of methylene blue (MB) dye and we found 72% degradation within 160 min of
treatment. Since the synthesized NPs have shown promising bioactivity and PCA, the synthesis of these

NPs using E. japonica leaves extracts is suggested for different applications.

Keywords: Nanoparticles; Green synthesis; Plant mediated; Photocatalytic; Antibacterial; Antioxidant

activity
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ABSTRACT

The present study aims to give a more detailed investigation report, obtained from X-ray diffraction
(XRD) results, about the effects of the co-dopants of iron (Fe) and titanium (Ti) on the crystal structure-
related parameters of the biphasic calcium phosphate structure composed of the hydroxyapatite (HAp)
and beta-tricalcium phosphate (S-TCP) phases. For this study, the biphasic calcium phosphate samples
containing Fe and Ti at various amounts were synthesized by using a wet chemical method, and the
effects of these dopants on the crystal structure-related parameters of the as-prepared biphasic calcium
phosphate samples were analyzed by using the XRD analysis. The XRD calculation results showed that
the increasing amount of Ti caused significant variations in the phase distribution of the biphasic calcium
phosphate structure. Namely, the amount of the HAp phase decreased while the f~-TCP content increased
with the addition of Ti at higher levels. The lattice parameters calculated for both phases were also
affected by Ti content. It was found that the parameter of the crystallinity degree was decreased
continuously with the addition of Ti. The doping of Ti into the biphasic calcium phosphate structure
affected the average value of the crystallite size for these two phases. It was seen that the addition of Ti
into the biphasic calcium phosphate structure affected significantly all the as-investigated parameters
related to the crystal structure.

Keywords: Biphasic calcium phosphate; X-ray-diffraction (XRD); Crystallinity degree

Acknowledgement

*Author Mehmet Hanifi KEBIROGLU is a 100\2000 the council of (YOK-TURKEY) Higher Education
(CoHE) Ph.D. scholar in computational science and engineering subdivision.




I. ATLAS

International Conference on Research in Applied Sciences

July 09-10, 2022 / University of Jaén, Spain

INVESTIGATION OF MIFEPRISTON (RU-486) AND ITS DERIVATIVES, MOLECULAR
DOKING AND DOS (DESTINY OF STATES) QUANTUM CHEMICAL METHOD
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ABSTRACT

Detailed molecular and atomic level properties of the biological evaluation molecule mifepristone
(RU-486) were investigated by Molecular Doking and D OS (Destiny of States). Molecular Doking
and DOS were investigated for RU-486 and its hypothetical derivatives (CH2CH3, CH3, F, FH,
KOH, NO2, OH). In the spectroscopic examination, active sites of the molecule were observed and
its effects on breast and ovarian cancer have been investigated

theoretically with molecular insertion studies.

Keywords: Molecular Doking, DOS (Destiny of States), Mifepristone (RU-486)
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CYCLIC LATERAL RESPONSES OF MONOPILES CONSIDERING THE INFLUENCE OF
PILE—SOIL RELATIVE STIFFNESS IN SAND

Yang WANG
Southeast University, Nanjing, China

ABSTRACT

Monopiles are currently preferred foundation type for supporting offshore wind turbines. The most
significant design concern is the long-term accumulated displacement and the variation in the pile
stiffness under cyclic wind and wave loads. In this study, a series of 1g monotonic and cyclic lateral
tests were conducted in medium dense sand (with a relative density Dr = 50%) and dense sand (Dr =
87%) at a constant embedment length (L./D=10). A simple nondimensional framework was proposed
to predict the accumulated displacement and pile stiffness under cyclic loading for semirigid piles. The
accumulated displacement and stiffness variation were found to depend on the load characteristics and
soil relative density. The soil subsidence and grain migration were visually observed to elucidate the
mechanism of the pile-soil interaction under cyclic lateral loading. The phenomenon of microscopic
grain migration was analyzed in conjunction with the change in the macroscopic displacement of the

pile head to interpret the experimental results.

Keywords: monopile, 1-g model test, lateral cyclic loading, sand, pile—soil relative stiffness, prediction

model
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THE INFLUENCE OF ENVIRONMENTAL FACTORS ON THE SEASONAL
DISTRIBUTION OF TICKS OF SHEEP IN NORTHWEST PART OF SERBIA
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ABSTRACT

Ticks are a widespread problem for livestock producers. They also spread a number of serious diseases,
the most notable being anaplasmosis, babesiosis and theileriosis. The study about tick fauna and
influence of environmental factors on the seasonal distribution of ticks of sheep at northwest part of
Serbia was started in March and finished in November 2019. During study we examined a total of 53
flocks of sheep. In total we examined 237 sheeps. The tick species were detected using morphometric
characteristic. Ticks infestation we occured at 51.46% sheep. Most abudant were Ixodes ricinus,
followed by Dermacentor marginatus, Rhipicephalus sanguineus, R.bursa, Haemaphysalis punctata,
Ha.inermis and D.pictus.

Temperature is most often referred to as the basic environmental factor that determines tick activity.
Primarily because there are strict temperature ranges within which tick activity is possible, while at
temperatures outside the specified range tick activity is not possible regardless of the influence of other
significant factors. This means that temperature has a decisive influence on the beginning and end of
tick activity. The temperature optimum of activity (the period when the largest number of ticks is looking
for a host) is at temperatures of 20-25 ° C when more than 40% are active and 30% are nymphs. The
length of the day and night - the photoperiod, is also important for tick activity. The next most important
exogenous factors that affect tick activity are relative humidity and precipitation. The correlation of tick
activity with the amount of precipitation and wind speed was not determined, while the influence of
temperature and relative humidity on tick activity was the most pronounced. This is especially true for
the morning values of these environmental factors, which were found to determine from 32% to 39% of
the observed variation in different types of ticks.

Keywords: ticks, sheep, northwest Serbia, environmental factors
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INFLUENCE OF BICHECTOMY SURGERY ON MASTICATORY EFFICIENCY:
ELECTROMYOGRAPHIC ANALYSIS
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ABSTRACT

Bichectomy is a surgical procedure that aims to remove the spherical fat mass located in an anatomical
structure called the Bichat adipose body. The aim of this study was to evaluate the masticatory efficiency
through surface electromyography of the masseter and temporalis muscles, 30 and 60 days after
bichectomy in 10 healthy subjects with normoocclusion and without temporomandibular disorder. This
study was approved by the Ethics Committee of the Faculty of Dentistry of Ribeirdo Preto, University
of Sao Paulo, Brazil (process # 10589419.0.0000.5419) with financial support from FAPESP. The linear
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envelope integral was used to determine masticatory efficiency on the basis of the electromyographic
signal of the masseter and temporalis muscles during habitual (soft and hard food) and non-habitual
(parafim) chewing. Data were tabulated and submitted to statistical analysis using the repeated-measure
test (p<.05). No significant differences were observed between the periods analyzed in habitual and non-
habitual chewing. In clinical analysis, it was observed that after 30 days of the surgery there was a
decrease in electromyographic activity in almost 100% of the muscles evaluated. After 60 days, it was
observed that the masticatory system is in a process of functional organization to try to reach the previous
values of the bichectomy surgery.The results suggest that there is a link between the surgical process of
the stomatognathic system and masticatory functional.

Keywords: Bichectomy, electromyography, chewing ; masseter muscle, temporal muscle.
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HISTORICAL DEVELOPMENT OF FRACTIONAL CALCULUS AND ITS SIMILARITY
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ABSTRACT

The history of fractional calculus is as old as much as ordinary calculus. This work has studied the
various definitions of fractional calculus and its relationship with ordinary calculus. Grunwald-Letnikov
described the definition as a generalized hypergeometric series expansion and Riemann Liouville’s
generalized the definition of fractional calculus from series form to integration form. Caputo generalized
the definition of fractional calculus as an integration which is the most helpful definition. The definition
of Caputo is similar to ordinary calculus. Nowadays, lots of researchers are working on Caputo
definition and modifying the definition of Caputo as Caputo Fabrizio is the new form of Caputo
definition. Fractional calculus is very useful for the application because of the memory approach in
fractional calculus, which gives more accurate results than ordinary calculus. Now a days fractional
calculus is applicable in almost every field of Science and engineering, there are so many research papers
are available on the application of fractional calculus in ecology (like prey predator models, plant-pest
models), epidemiology (like corona virus), signal processing (denoising signals), rheology, economics,
electronics and in so many other fields. Here, we will discuss some noteworthy recent contributions to

fractional calculus.

Keywords: - Fractional calculus, Caputo Fabrizio, Memory.
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Prof. Dr. Manana CHUMBURIDZE
Akaki Tsereteli State University , Georgia
Elza BITSADZE
Akaki Tsereteli State University , Georgia
Lia JANADZE

Akaki Tsereteli State University , Georgia

ABSTRACT

Recent technological advances show that process management in various fields of science, including
business and industrial development, is based on the integration of fundamental and applied research
areas, from modeling and creating algorithms to the development and implementation of software
platforms.

In the modern world, the issues of modeling optimal E-documents management problems and the
development of strategic algorithms for their solution are becoming relevant, ensuring effective software
implementation by minimizing temporal and spatial difficulties.

E-documents is a fairly complex and time-consuming process that comes with quite a lot of
complexities, but effective time management can reduce problems and increase efficiency.

This work deals of e-document processing problems in banks. Task clustering algorithm of flow of
priority documents management has been developed. The corresponding pseudocodes for programing
application have been constructed. The tools applied in this development based on the priority queuing
approaches and a stacks techniques of  Standard Template Library (STL) of Object Oriented

Programming (OOP) in c++.
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APPLICATION OF CLASSIFICATION TREE METHOD TO DETERMINE FACTORS
AFFECTING EMBRYONIC MORTALITY IN POULTRY
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ABSTRACT

Embryo deaths in the poultry industry cause significant economic losses and are largely affected by
environmental factors. These factors may be environmental conditions not related to animals such as
thermal conditions of the incubator, embryo movements, egg quality, egg storage. In addition,
environmental factors such as genotype, age, disease, feed content, breeding system, stocking density,
and season, which are directly related to breeders, are also associated with embryonic mortality. The
aim of this study is to determine the effects of genotype, season, and stocking density on embryonic
mortality in eggs obtained from Japanese quail breeder flocks. In the study, a total of 1602 hatching
fertile eggs collected at the same age and in different seasons from a high body weight flock selected to
increase body weight for short term, and a randomly mated control flock were used. These quails were
housed in homogeneous breeder cages at the stocking density of 160 cm?/quail, and 240 cm?quail.
Collected eggs were transferred to the incubator without storage, and embryo deaths were determined
by macroscopic examination after incubation. The obtained nominal scale variables were analyzed with
the classification tree method, which is widely used in data mining. The classification tree method is a
fairly new method in the field of animal science. Unlike other similar discriminant analysis and logistic
regression methods, the classification tree method does not have hypothetical disadvantages such as
normality, multi-collinearity, constant variance, and linearity. As a result of the analyzes carried out, a
total of 7 nodes in factorial structure were obtained in the classification tree, while 20 nodes (2
genotypes, 3 seasons, 2 settlement frequencies) were expected. All three main effects of genotype,
season, and stocking density were found to have significant effects on embryonic mortality (P<0.05 for
all). While embryo mortality (10.4%) in eggs of quails with high body weight genotype group was
higher, embryo mortality (10.5%) in quails raised in summer was higher than in other seasons (P<0.05).
The highest embryo mortality (22.4%) was found in quail eggs in the selection group, reared at a
stocking density of 160 cm?/quail in summer. As a result, it can be recommended to use individuals with
the appropriate genotype, to optimize the climatic environment, and to produce under a suitable stocking
density in order to reduce the embryonic mortality in eggs obtained from breeder flocks.

Keywords: Embryonic mortality, Decision tree, Classification tree, Data mining
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OZET

Kanatli hayvan endiistrisinde embriyo 6liimleri 6nemli ekonomik kayiplara agmaktadir ve biiyiik olgiide
cevresel unsurlardan etkilenmektedir. Bu unsurlar kulugka makinesinin termal kosullari, embriyo
hareketleri, yumurta kalite, yumurta depolama gibi hayvanlarla ilgili olmayan ¢evresel kosullar olabilir.
Bunun yaninda dogrudan damizlik hayvanlarla ilgili olan genotip, yas, hastalik, yem igerigi, yetistirme
sistemi, yerlesim sikligi, mevsim gibi ¢evresel unsurlar da embriyo 6liimleri ile iliskilidir. Bu ¢alismanin
amaci1 damizlik Japon bildircinlarindan elde edilen yumurtalarda embriyonik 6liimlere genotip, mevsim
ve yerlesim sikligimin etkilerinin belirlenmesidir. Calismada canli agirligr arttirmak icin kisa donemli
seleksiyon uygulanmig yiiksek canli agirlik siiriisii ve bunun paralelinde sansa bagl ciftlestirilmis
kontrol siiriisiinden ayni yaslarda farkli mevsimlerde toplanmis toplam 1602 kulugkalik dolli yumurta
kullanilmugtir. S6z konusu bildircinlar homojen damizlik kafeslerinde 160 cm?/bildircin ve 240
cm?/bildircin yerlesim sikliklarinda barindirilmislardir. Toplanan yumurtalar depolama olmadan
kulugka makinesine aktarilmis, inkiibasyon sonrasinda makroskobik muayene ile embriyo Sliimleri
belirlenmistir. Elde edilen nominal 6lgekli degiskenler veri madenciliginde yaygin kullanim alani olan
siiflandirma agaci1 yontemi ile analiz edilmistir. Simiflandirma agaci yontemi hayvancilik alaninda
oldukca yeni bir yontemdir. Smiflandirma agaci yonteminde diger benzer nitelikteki diskriminant
analizi ve lojistik regresyon yontemlerinin aksine normallik, coklu baglanti, sabit varyans ve dogrusallik
gibi varsayimsal dezavantajlar bulunmamaktadir. Gergeklestirilen analizler sonucunda siniflandirma
agacinda faktoriyel yapida beklenen toplam 20 bogum (2 genotip, 3 mevsim, 2 yerlesim siklig1) 7
boguma indirgenmistir. Genotip, mevsim ve yerlesim siklig1 ana etkilerinin her ti¢liniin de embriyonik
mortalite {izerinde 6nemli etkiye sahip oldugu belirlenmistir (tiimii i¢in P<0.05). Seleksiyon ile canli
agirhigr artmis bildircinlarin yumurtalarindaki embriyo Sliimleri (%10.4) daha yiiksek bulunurken, yaz
mevsiminde yetistirilen bildircinlarin  embriyo 6liimleri (%10.5) diger mevsimlerden yiiksek
bulunmustur (P<0.05). En yiiksek embriyo 6limleri (%22.4) ise seleksiyon grubunda yer alan, yaz
mevsiminde 160 cm?bildircin yerlesim sikliginda yetistirilen bildircin yumurtalarinda saptanmustir.
Sonug olarak damizlik siiriilerden elde edilen yumurtalardaki mortalite oranini azaltmak i¢in uygun
genotipe sahip bireylerin kullanilmasi, iklimsel ¢evrenin optimize edilmesi ve uygun bir yerlesim siklig1
altinda {iretim yapilmasi tavsiye edilebilir.

Anahtar Kelimeler: Embriyonik mortalite, Karar agaci, Siniflandirma agaci, Veri madenciligi

1. INTRODUCTION

The object or phenomena that is the topic of research in biological sciences is influenced by numerous
factors. To explain the biological system, these numerous factors must be investigated. Typically, a large
number of independent variables is required by statistical models developed to explain the biological
systems. Depending on whether the parametric method's assumptions are met, hypothesis testing can be
conducted with general linear models or generalized linear models. In situations where a large number
of independent factors are present, however, multivariate statistical methods provide more insightful
explanations of the behaviors indicated by the data. Clustering and categorization are among the reasons
for which multivariate statistical approaches may be applied. Data can be classified using common
approaches such as cluster analysis, discriminant analysis, and factor analysis.
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Classification and regression tree (CART) is a data mining approach used to generate decision trees as
an alternative to multivariate statistical methods and particularly logistic regression analysis when
applied to nominal, ordinal, and continuous variables (Camdeviren et al., 2007). For big datasets, the
tree-based CART algorithm is developed with a categorical dependent variable and both categorical and
continuous explanatory variables (Karabag et al., 2010). However, the algorithm cannot identify any
essential assumptions for explanatory variables. The algorithm generates binary nodes by iteratively
dividing each node into two subnodes until the tree diagram contains homogenous subgroups. There are
branches between the root and the leaves (last nodes).

Along these branches, there are separation rules that maximize the distinction between classes and
decrease variation within each class. This method can be used to model both categorical and continuous
dependent variables. If the dependent variable is categorical, the method is named classification tree
(CTM), and if it is continuous, regression tree (RTM) (Chu et al., 2009; McKenny and Pedlar, 2003;
De’ath and Fabricius 2000; Navarrate and Espinosa, 2011; Breiman et al., 1984).

There are many algorithms developed based on decision trees. These algorithms differ from each other
in terms of the path they follow in the selection of root, node, and branching criteria. Among these
algorithms developed to create a decision tree; CHAID (Chi-Squared Automatic Interaction Detection),
C&RT (Classification and Regression Trees), MARS (Multivariate Adaptive Regression Splines),
QUEST (Quick, Unbiased, Efficient Statistical Tree), SLIQ (Supervised Learning in Quest), SPRINT
(Scalable Parallelizable Induction of Decision Trees) ID3, C4.5, and C5.0.

In contrast to other comparable discriminant analysis and logistic regression approaches, the
classification tree method lacks hypothetical disadvantages such as normality, multicollinearity,
constant variance, and linearity. Due to these advantages, the classification tree method has been
increasingly popular in animal science in recent years. Studies have been conducted on beef cattle
(Grzesiak et al., 2014; Kiiclikonder et al., 2015), dairy cattle (Grzesiak et al., 2010; Grzesiak et al., 2011;
Zaborski et al., 2014; Bayram et al., 2015), and fish (Topal et al., 2010). Few research have also applied
data mining techniques to poultry science (Karabag et al., 2010; Kiiciikonder et al., 2014; Uckardes et
al., 2014; Celik et al., 2016). Uckardes et al. (2014) preferred the CHAID data mining algorithm to
determine the effects of genotype, season, and cage stocking on fertility in Japanese quails, whereas
Kiiciikonder et al. (2014) used several classification algorithms to explain the effects of season,
selection, and cage stocking on fertility in Japanese quails. Using the CART data mining algorithm,
Celik et al. (2016) examined the effect of some egg quality factors on fertility in Japanese quail eggs.
The aim of this study is to determine the effects of genotype, season and stocking density factors on
embryonic mortality in Japanese quails by classification tree method using CHAID algorithm.

2. RESEARCH AND RESULTS

The care and management of the animals used in this investigation were conducted in line with
applicable Turkish laws and regulations. In line with section 8 (8/k/2) of the applicable regulation, the
Akdeniz University Animal Experiments Local Ethics Committee issued a decision of approval for the
study, which was conducted with the authorization of the Ministry of Agriculture and Forestry. Animal
material was collected from Japanese quail (Coturnix coturnix japonica) in the Animal Husbandry
Facilities of Akdeniz University's Faculty of Agriculture, Department of Animal Science. Animal
material for the study consisted of eggs collected from two parent flock (selection and control flocks).
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In the study, a total of 1602 hatching fertile eggs collected at the same age and in different seasons from
a high body weight flock selected to increase body weight for short term, and a randomly mated control
flock were used. These quails were housed in homogeneous breeder cages at the stocking density of 160
cm?/quail, and 240 cm*quail. Collected eggs were transferred to the incubator without storage, and
embryo deaths were determined by macroscopic examination after incubation.

In the study, once the dependent and independent variable data sets were established, the data were
analyzed using a generalized linear model, and a classification tree application was developed using the
CHAID method.

Table 1. Generalized linear model analysis results for mortality rates

Genotype Season Stocking Density Mortality, %
Spring 160cm? 3.85°f
240cm? 3.16
160cm? 7.53°
Control Summer 240G 473
160cm? 4.91°
Autumn 240cm? 5.95°
Spring 160cm? 11.21°
240cm? 10.00°
Selection Summer L60cm” 25.88°
240cm? 14.29°
Autumn 160cm? 10.58°
240cm? 10.32°
SEM 0.18

Variation Sources

Genotype 0.000
Season 0.001
StockingDensity 0.064
Genotype * Season * Stocking Density 0.428
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Figure 1. Classification tree diagram for mortality data

Generalized linear model analysis results are presented in Table 1. The diagram for the classification
tree method is shown in Figure 1.

3. CONCLUSION

According to the generalized linear model analysis, the genotype selection, the summer season, and the
160 cm? stocking density group had the highest mortality rate (25.88 %). The subgroups were classified
into the six groups a, b, ¢, d, e, and f in accordance with the results of the post - hoc test. As a result of
the study of the generalized linear model, the sum of all interactions comprised 20 units (subgroups),
whereas the classification tree method generated a total of 6 nodes, excluding the root node. The CHAID
method's chi-square statistics are also displayed in the diagram. In consequence, the findings of the
generalized linear model and the classification tree were comparable. However, the classification tree
method is more effective due to its ease of use, visual nature, and absence of hypothetical assumptions.
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ABSTRACT

For many years, numerous mathematical functions have been employed to model the growth of poultry.
The majority of these are asymptotic-mechanistic models. Depending on the biological growth
phenomenon of the animal, these models are functions that assume the dependent variable has an
approximated asymptotic value while the independent variable is at infinity. The majority of specific
growth models are nonlinear regression equations with a sigmoidal structure. The studies conducted on
poultry using growth models may be categorized into three groups: "finding of the most fit model",
"comparison of various scientific application results using growth models", and "genetic structure of the
growth curve". The aim of this study is to determine the most suitable growth model for Japanese quail.
In similar studies conducted to determine the most suitable growth curve model for Japanese quails, the
frequentist approach was widely employed. However, there has been a recent surge of interest in the use
of the Bayesian methodology to modeling studies. In this study, the Bayesian approach was applied as
an alternative to the frequentist method for analyzing growth curve data. Richards, Gompertz, Negative
Exponential, Broody, and Logistic functions, which are commonly used to model growth in poultry,
were used in this study. Normal distribution was assigned as prior distribution for all growth curve
parameters. Jeffrey's non-informative prior was allocated to the prior distribution of the variance of the
residuals. Bayesian analyzes were performed using the MCMC procedure in SAS 9.4 software. After
evaluating the trace plots for each parameter in all models, a chain length of 120000 was assumed. The
initial 10,000 samples were removed as the burn-in period. The thinning interval was set to 20, and
5,500 samples were utilized to determine the descriptive statistics of the marginal posterior distributions.
The models were compared using the deviance information criterion (DIC), which is a typically used
Bayesian approach goodness-of-fit criterion. Based on this criterion, the Richards model with the
smallest DIC value was determined to be the most appropriate model for Japanese quail growth samples.
The posterior mean value of the parameter B, defined as the asymptotic weight parameter of the
Richards model was found to be 270.0. The other model parameters, B, B,, and 5, were estimated to
be 0.81, 0.046, and 19.30, respectively. On the basis of the fit criterion, the Richards function was
followed by the Gompertz and Broody growth models, respectively.

Keywords: Nonlinear models, Bayesian analysis, Growth curve
OZET

Kanatl hayvanlarda biiylimenin modellenmesi amaciyla uzun yillardir pek ¢ok matematiksel model
kullanilmistir. Bunlari ¢ogunlugu asimptotik-mekanistik modellerdir. Bu modeller hayvanin biyolojik
biiytime fenomenine bagl olarak bagimsiz degisken sonsuzdayken bagimli degiskenin tahmin edilen bir
asimtotik degeri oldugunu kabul eden fonksiyonlardir. Bu biiyiime modelleri dogrusal olmayan
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regresyon esitlikleri olup c¢ogunlugu sigmoidal yapidadir. Biiyiime modelleri kullanilarak kanath
hayvanlarda gerceklestirilen g¢aligmalari “en uyumlu modelin belirlenmesi”, “gesitli uygulama
sonuglarinin bilylime modelleri ile karsilastirilmasi” ve “biiylime egrisinin genetik yapis1” seklinde ii¢
kategori altinda incelemek miimkiindiir. Bu ¢aligmanin amaci Japon bildircinlari igin en uygun biiyiime
modelinin belirlenmesidir. Japon bildircinlarinda en uygun biiyiime egrisi modelinin belirlenmesi
amaciyla yapilan benzer calismalarda genellikle frequentist yaklagim kullanilmigtir. Oysa son donemde
modelleme caligmalarinda Bayesian yaklasimin kullamimina biiyiik ilgi vardir. Bu ¢alismada biiytime
egrisi verileri icin kullanilan frekansgi yaklasima alternatif olarak Bayesian yaklagim kullanilmistir.
Calismada kanatli hayvanlarda biiylimenin modellenmesi amaciyla siklikla uygulanan Richards,
Gompertz, Negative Exponential, Brody ve Logistic fonksiyonlar: kullanilmistir. Tiim biiyiime egrisi
parametreleri i¢in prior dagilim olarak normal dagilim atanmistir. Artiklarin varyansina ait prior
dagilimi igin Jeffrey’in bilgi igermeyen prioru atanmustir. Bayesian analizler SAS 9.4 yaziliminda
MCMC prosediiric kullanilarak yapilmistir. Tiim modellerde her bir parametre igin iz grafikleri
incelendikten sonra tek zincir uzunlugu 120000 kabul edilmistir. Yakma peryodu olarak ilk 10000 6rnek
uzaklastirilmistir. Zayiflatma araligi 20 olarak belirlenmis ve her zincirdeki marjinal sonsal dagilimlarin
betimleyici istatistiklerini tahmin etmek i¢in toplam 5500 6rnek kullanilmisgtir. Modeller, Bayesian
yaklagiminda siklikla kullanilan uyum iyiligi kriteri olan sapma bilgi kriteri (DIC) ile karsilastirilmistir.
Bu kritere gore en kiigiik DIC degerine sahip Richards modelinin Japon bildircinlarinin biiyiime
ornekleri i¢in en uyumlu model oldugu belirlenmistir. Richards modelinin asimptotik agirlik parametresi
olarak tanimlanan f, parametre sonsal ortalamasinin 270.0 oldugu bulunmustur. Modelin diger
parametreleri olan B, B, ve B; degerleri ise sirasiyla 0.816, 0.046 ve 19.30 olarak tahmin edilmistir.
Uyum iyiligi kriterlerine gére Richards fonksiyonunu sirasiyla Gompertz ve Brody biiyiime modelleri
takip etmistir.

Anahtar Kelimeler: Dogrusal olmayan modeller, Bayesian analizi, Biiytime egrileri
1. INTRODUCTION

For many years, numerous mathematical functions have been employed to model the growth of poultry.
Depending on the biological growth phenomenon of the animal, these models are functions that assume
the dependent variable has an approximated asymptotic value while the independent variable is at
infinity. The majority of specific growth models are nonlinear regression equations with a sigmoidal
structure. The studies conducted on poultry using growth models may be categorized into three groups:

"finding of the most fit model", "comparison of various scientific application results using growth
models"”, and "genetic structure of the growth curve".

Most studies have successfully fitted the Gompertz, Richards, and Logistic functions to Japanese quail
data (Marks, 1978; Anthony et al., 1991; Narinc et al., 2010). Also, several other studies have used the
growth of other species of poultry (Emmans, 1995; Akbas and Oguz, 1998; Aggrey 2002; Ahmadi and
Golian, 2008).

Recently, Bayesian method of estimation of growth model parameters has gained a great deal of interest
among animal scientists (Blasco et al., 2003; Zhang et al., 2007). In this approach, the model parameters
are assumed as random variables with some prior knowledge about their distribution and this prior
distribution is combined with the likelihood of the existing data to build the posterior distribution.

The aim of this study is to determine the most suitable growth model for Japanese quail. In similar
studies conducted to determine the most suitable growth curve model for Japanese quails, the frequentist
approach was widely employed. However, there has been a recent surge of interest in the use of the
Bayesian methodology to modeling studies. In this study, the Bayesian approach was applied as an
alternative to the frequentist method for analyzing growth curve data.

2. RESEARCH AND RESULTS
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The study was conducted at the Poultry Breeding Unit, Animal Science Department, Faculty of
Agriculture, Akdeniz University, Turkey. Averages of weekly recorded body weight measurements
belonging to 60 Japanese quail were used in model fitting.

A growth model for a single experimental unit was assumed as:
yi=f(t,0)+g j=12,..,n

where y; is the observed weight, n is total number of observations; @ is a vector of unknown parameters,
t; is the time of which the j" observation was taken, &;~N (0, a2) is independent random error of y;, and
£(¢;,8) is one of the different types of growth curves.

For the analysis of our data set, the following five nonlinear functions, which are frequently used for the
description of growth curves of Japanese quail, were considered:

Richards Model:

-B3
£(661) = o/ (1 + Brexp(=Bot;))|

where 9’1 = (,Bo,,B1rﬁ2:ﬁ3)-
Gompertz Model:

£2(t;,02) = Boexp|—Brexp(=Bat;)]
where 85 = (Bo, B1, B2).
Negative Exponential Model:

£:(t;,03) = Bo — [Boexp(—Ba2t;)]
where 85 = (B, B2)-

Brody Model:

f4(tj' 94) = Bo (1 - ﬁ1exP(_ﬁztj))
where 8 = (Bo, 1, B2).

Logistic Model:
fs(t;,05) = Bo/ (1 + Brexp(—B2t;))

where 05 = (Bo, B1, B2).

In these models, B, stands for the asymptotic weight, 8, is a constant without biological meaning, S, is
the maturity index as an expression of the growth rate relative to mature weight, and S5 is the shape
parameter defining the position of the point of inflection (Aggrey, 2002; Kizilkaya et al., 2006).

Now, f,(tj, 0,) [=1,2,...,5 were substituted in the growth model and denoted y = {yj,j =1,2, n} and
t= {t-,j =1,2, n} their likelihood functions were obtained, as follows:

n

1 1 2
L(y|6,,t,0%) = @m)/zgn P _ﬁZ{J’j — £;(t:,60)} ]

Jj=1

where f,(t;, 6;) = Eq,(v)), I=1.2,...,5.
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We used a normal distribution with mean 0 and variance 10,000, N(0O, 10,000), as the prior distribution
for the growth curve parameters of models (ﬂo, B B ﬂg) and a inverse gamma distribution

1G(0.01,0.01) as prior for the precision parameter. These priors are considered “vague” priors. The
distribution 1G(0.01, 0.01) (a proper distribution) is very close to the commonly used Jeffrey’s prior for
the precision parameter.

Table 1. Posterior summary statistics for the five growth functions

Models Parameters Mean SD HPD Interval

Richards Bo 270.000 3.186 263.500  276.000
B 0.816 0.146 0.552 1.111
B2 0.046 0.004 0.038 0.055
B3 19.307 1.867 15.652 23.093
o 15585  22.734 1528  44.700
DIC 38.116

Gompertz Bo 266.900 6.910 253.300  280.100
B 3.077 0.151 2.792 3.389
B2 0.052 0.002 0.047 0.006
o 20.342  23.186 2.568 52.658
DIC 41.127

Negative Exponential Bo 471.100 0.235 470.600 471.600
B 0.011 0.000 0.011 0.012
o2 45217  83.951 8.785  111.700
DIC 45.880

Broody Bo 474.300 0.229 473.900  474.700
B 1.006 0.000 1.006 1.007
B2 0.011 0.000 0.010 0.012
ol 37.180  38.571 6.076 90.869
DIC 44.830

Logistic Bo 263.600 7.260 249.300  277.100
B 12.079 1.868 8.650 15.878
B2 0.085 0.006 0.073 0.098
o 125.100 120.500 20.836  320.400
DIC 53.661

Parameter estimates of the five non-linear models were obtained by Bayesian analysis. Bayesian
analyzes were performed using the MCMC procedure in SAS 9.4 software. After evaluating the trace
plots for each parameter in all models, a chain length of 120.000 was assumed. The initial 10.000
samples were removed as the burn-in period. The thinning interval was set to 20, and 5.500 samples
were utilized to determine the descriptive statistics of the marginal posterior distributions. The models
were compared using the deviance information criterion (DIC), which is a typically used Bayesian
approach goodness-of-fit criterion. In model comparison, the smaller the DIC model fits better to the
data set (Spiegelhalter et al., 2002).

Table 1 provides the summary statistics of Bayesian analysis for the fitted non-linear models. Based on
deviance information criterion, the Richards model with the smallest DIC value was determined to be
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the most appropriate model for Japanese quail growth samples. The posterior mean value of the
parameter S, defined as the asymptotic weight parameter of the Richards model was found to be 270.0.
The other model parameters, 5;, 52, and S, were estimated to be 0.81, 0.046, and 19.30, respectively.
On the basis of the fit criterion, the Richards function was followed by the Gompertz and Broody growth
models, respectively.

3. CONCLUSION

In this paper, we considered the estimation of the growth curve parameters for nonlinear models using
Bayesian methods. Similar to the findings of their study, Kaplan and Giircan (2018) reported that the
Richards growth function was the most fitting model for Japanese quails. Also, our results are in contrast
some previous reports that the Gompertz model is the best fitting model for galliforms (Akbas and Oguz,
1998; Narinc et al., 2010). Growth is a phenomenon influenced by both genetic and environmental
factors; consequently, it is independent of species, lineage, origin, and family (Uckardes and Naring,
2014). Consequently, it is necessary to determine the optimum model for each evaluated flock.
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ABSTRACT

In this article, we will describe a model of the survival function. Under this model a The system is
subjected to shocks controlled by Burr Type X damage distribution. Additives accumulate and the
system fails if the total damage exceeds a Certain criteria, in many cases, the extent of impact damage
is defined. varies with time Expected time to reach the admissions status of Organization and variance
were found in the Burr Type X distribution. The results of the analysis are shown numerically, assuming

Burr Type X. real-world usage pattern distribution

Key word: distribution, Burr Type X, survival function
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DYNAMICAL ANALYSIS OF A DELAYED RATIO-DEPENDENT PREY-PREDATOR
MODEL

TOUFIK HOSSAIN
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ABSTRACT

In this work we introduce the concept of differential equations with delay terms. These equations depend
on past history, and are therefore used in various types of models because they are more realistic than
models independent of past history. Here, we discuss the solution of delay differential equation and it’s
application in population dynamics on prey-predator models with three types of Holling functional
responses. For the analytical solutions of the delay differential equations we usually use the variation of
constants formula and method of steps. To study the behavior of the ecological models we first construct
autonomous system and then we take the delay terms to make the model feasible.

To analyze the model we first consider the ecologically relevant sub-region and to begin qualitative
analysis of the system, we intend to study its critical or equilibrium points in that sub-region. For this,
we need to determine the nullcline corresponding to each axis. We find the critical points at the
intersection of all nullclines. We, next, determine the eigenvalues of the Jacobian matrix at the critical
points. To analtze hyperbolic critical points we use Hartman-Grobman theorem and for non-hyperbolic
critical points we perform numerical analysis.

Keywords: Delay differential equation, Holling functional response, Prey-predator ecological model,
Autonomous system, Critical Points.
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GAZ KARISIMLARI iCIN UCUNCU VIRIAL KATSAYILARININ NUMERIK
HESAPLANMASI

NUMERIC CALCULATION OF THIRD VIRIAL COEFFICIENT OF GAS MIXTURES
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OZET

Gaz karisimlarinin termodinamik 6zelliklerini hesaplamak i¢in bir¢ok durum denklemi dnerilmistir. Bir
durum denklemi, viral katsayilardan (ikinci, tglincii, dordiincii viral katsayi...) olusan virial durum
denklemidir. Bu ¢alismada gaz karisimlarinin hesaplanmasi i¢in dnceki ¢alismalarda 6nerilen {iglincii
virial katsay1 i¢in basit ve verimli bir sayisal yontem kullanilmistir. Bu sayisal yontemin, farklr sicaklik
araliklar1 i¢in gaz karisimlarimin dogru sonuglarmi verdigi gosterilmistir. Bazi gaz karisimlarinin
hesaplama sonuglari literatiir verileri ile karsilastirilmistir. Elde edilen sonuglar mevcut literatiir
verileriyle uyumludur.

Anahtar Kelimeler: ¢iinciivirial katsayisi, Lennard-Jones (12-6) potansiyeli, Gaz karisimlari

ABSTRACT

Many equation of state to calculate thermodynamic properties of gas mixtures have been proposed. One
equation of state is the virial equation of state that is consisting of virial coefficient (second, third, fourth
virial coefficient...). A simple and efficient numeric method for third virial coefficient proposed in
previous studies has used to calculate of gas mixtures in this work. It has been shown that this numeric
method gives accurate results of gas mixtures for different range temperature. The calculation results of
some gas mixtures have been compared with literature data. The obtained results are in agreement with

available literature data.

Keywords: Third virial coefficient; Lennard-Jones (12-6) potential; Gas mixtures
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DORDUNCU VIRIAL KATSAYISI KULLANILARAK SES HIZININ NUMERIK
HESAPLANMASI VE MOLEKULLERE UYGULAMALARI

NUMERIC ANALYSIS OF SPEED OF SOUND USING FOURTH VIRIAL COEFFICIENT AND
ITS APPLICATION TO MOLECULE
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OZET

Bu ¢alismada, kusurlu gazlarin ses hizini belirlemek igin yeni bir sayisal yontem sunulmustur.
Y o6ntemimiz, Kihara potansiyeline gore dordiincii virial katsayiya dayanmaktadir. Bildigimiz kadariyla,
ilk olarak ses hizinin Kihara potansiyeli lizerinden dordiincii virial katsayili hesaplanmasi igin sayisal
bir yontem Onerilmistir. Hesaplama sonuglari, 6nerilen sayisal yontemin kusurlu gazlar i¢in dogru ve
hassas ses hizi sonuglar1 verdigini gostermistir. Ses kusurlu gazlarin hizi ig¢in hesaplama sonuglari
deneysel ve teorik verilerle karsilastirilmig ve literatiir verileriyle uyumlu oldugu gosterilmistir.

Anahtar Kelimeler: Dordiincii virial katsayisi, Kihara potansiyeli, Ses hizi

ABSTRACT

A new numeric method has presented to determine for the speed of sound of imperfect gases, in this
work. Our method is based on fourth virial coefficient over Kihara potential. As far as we know, numeric
method for the calculation of the speed of sound with fourth virial coefficient over Kihara potential is
proposed first. The results of the calculation have shown that proposed numeric method gives accurate
and sensitive results speed of sound for imperfect gases. The results of the calculation for speed of sound
imperfect gases have been compared with experimental and theoretical data and shown that it is in

agreement literature data.

Keywords: Fourth virial coefficient, Kihara potential, speed of sound
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B12 VE FOLIK ASIiT DUZEYi NORMAL OLAN BIREYLERDE YASIN HOMOSISTEIN
DUZEYI UZERINE OLAN ETKISi
THE EFFECT OF AGE ON HOMOCYSTEINE LEVEL IN INDIVIDUALS WITH NORMAL B12
AND FOLIC ACID LEVEL

Uz. Dr. Kadir Serkan YALCIN
Lokman Hekim Universitesi, I¢ Hastaliklar1 A.B.D
ORCID: 0000-0002-8028-1070

Igc%rfc};istein digsaridan diyetle alinmayan metiyoninden sentezlenen non-esansiyel bir aminoasittir.
Homosistein seviyesinin serumda yilikselmesi vaskiiler inflamasyona ve endotel bagimlh
vazodilatasyonun bozulmasina neden olur. Bu nedenle 6zellikle koroner arter hastaligi, serebrovaskiiler
olaylar, arterial trombotik olaylar ile yiiksek homosistein seviyesini arastiran c¢alismalar yapilmis ve
anlaml1 sonuglara ulagilmistir. Kan homosistein yiiksekligi daha ¢ok Metilen Tetrahidro Folat Rediiktaz
(MTHFR) enzim aktivitesinde genetik olarak azalma, B12 ve Folat eksiligi ile iligkilendirilir. Bu
¢alismanin amaci B12 ve Folat kan diizeyi normal olan hastalarda artan yas ile birlikte kan homosistein
diizeyleri arasindaki iliskiyi degerlendirmektir.

Bu c¢alisma Ocak 2019 ile Ocak 2021 tarihleri arasinda Ankara’da iiniveriste hastanesi i¢ hastaliklari
polikliniginde tekrarlayan diisiikler, derin ven trombozu, varis ya da pulmoner emboli gibi nedenlerle
takipli ve kan homositein diizeyi bakilmis olan kisilerin dosyalar1 geriye dogru taranarak retrospektif
olarak yapildi. 18 yas altinda olan kisiler, B12 ya da Folat eksiligi olan hastalar, aktif enfeksiyonu ya da
malignitesi olan hastalar ¢alismaya dahil edilmedi. Calismaya 104 erkek (%43,5), 135 kadin (%56,5)
toplam 239 hasta alinmistir. Calismaya alinan hastalarin ortalama yas1 52415 idi. Yas ile homosistein
arasindaki korelasyona bakildiginda anlamli pozitif korelasyon saptandi (= 0,220 P=0.001). Regresyon
analizi ile bakildiginda da yas homosistein yiiksekligi i¢in bagimsiz bir risk faktorii olarak saptandi
(P=0.001).

Homositein vaskiiler patolojiler ile birlikteligi gosterilmis bir aminoasittir. Ozellikle yasl bireylerde
daha yiiksek homositein diizeyleri saptanmasi bu kisilerde 6zellikle arterial vaskiiler patolojilerin daha

sik olmasina katkida bulunuyor olabilir.

Anahtar kelimer: Homosistein, Yaslanma, Arteriyel embolizm
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ABSTRACT

Homocysteine is a non-essential amino acid synthesized from methionine and could not taken from the
diet. Elevated serum homocysteine levels cause vascular inflammation and weakening of endothelium-
dependent vasodilation. For this reason, studies investigating especially coronary artery disease,
cerebrovascular events, arterial thrombotic events and high homocysteine levels have been performed
and significant results have been reached. High blood homocysteine levels are mostly associated with a
genetic decreased Methylene Tetrahydro Folate Reductase (MTHFR) enzyme activity and B12, Folate
deficiency. The aim of this study was to investigate the relationship between increasing age and blood
homocysteine levels in patients with normal B12 and Folate blood levels.

This retrospective study was carried out with patients who admitted internal medicine outpatient clinic
of a university hospital in Ankara between January 2019 and January 2021. Patients who were followed
up for such as miscarriages, deep vein thrombosis, varicose veins or pulmonary embolism and whose
blood homocytein level was checked was enrolled the study. Patients under the 18 years, patients with
B12 or Folate deficiency, patients with active infection or malignancy were not included in the study.
104 male (43.5%) and 135 females (56.5%) totally 239 patients were enrolled the study. The mean age
of the included patients in was 52+15.

Significant positive correlation was found between age and homocysteine levels. (r= 0.220 P=0.001).
Age was also found to be an independent risk factor for elevated homocysteine when analyzed by
regression analysis (P=0.001).

Homocytein is an amino acid that has been shown to be associated with vascular pathologies. Especially

in elderly individuals, higher homocysteine levels may contribute the higher arterial embolic diseases.

Key Words: Homocystein, Aging, Arterial embolism
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COVID-19 PANDEMI DONEMI’NDE DERI HASTALIKLARI VE DERI DISINDAKI
HASTALIKLARDA GELENEKSEL VE TAMAMLAYICI TIP UYGULAMALARI: ANKET
CALISMASI

TRADITIONAL AND COMPLEMENTARY MEDICINE PRACTICES IN SKIN DISEASES AND
NON-SKIN DISEASES DURING THE COVID-19 PANDEMIC PERIOD:

A QUESTIONNAIRE STUDY
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ABSTRACT

INTRODUCTION

The number of people who apply to traditional and complementary medicine (TCM) practices tends to
increase in dermatology as in every field of medicine. There are publications in the literature on the use
of TCM methods in skin diseases, complaints and/or systemic diseases from around the world and
Turkey, but no study has been seen regarding their use during the pandemic period. Our aim in this study
is to determine the use and experience of the TCM method in patients during the COVID-19 pandemic
process.

MATERIAL AND METHOD

Our study was carried out by randomly including the 3rd year students of our Faculty of Medicine and
their relatives with skin-related problems, definite-diagnosed skin diseases and systemic diseases
between December 2021 and February 2022. Our study was shaped as a single-center, survey study. In
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the survey; The demographic information of the patients, whether they used TCM for these diseases
before and after the pandemic, which patients preferred which method, whether they saw benefits and
side effects, as well as whether they went to the doctor and used drugs and how they heard were
questioned.

RESULTS

A total of 331 people (M: 152, F: 179) between the ages of 18-79 were included in our study. The most
common 80% of the participants were undergraduate and above educated, 81.9% of them were
unemployed; It was found that 25.7% of them had a monthly household income of 0-3500 TL. Acne
(27.2%), contact dermatitis (10.6%), gastrointestinal diseases (3.3%) are the most common for 0-5 years,
in which 1 out of every 2 people has used TCM at least once in their lifetime. found to be used. 50.5%
of the participants used TCM at least once in their lifetime; 31.7% of users and 30% of non-users during
the pandemic period; It was determined that 39.0% of those who benefited and 19.6% of those who did
not. When the most frequently used and beneficial TCM methods in all diseases and complaints during
the pandemic are questioned; it was found that there are topical and systemic herbal methods. 5.7% of
the patients experienced the side effects of the TCM methods, while 48.9% of patients did not; 29.9%
stated that they continued the treatment recommended by the physician together with TCM; 28.4% of
them rarely reached the doctor due to the same disease during the pandemic period; 24.8% stated that
the frequency of using TCM did not increase compared to the pre-pandemic period, 16.3% used it with
the same frequency; 32.3% of them stated that the most important source of information about TCM is
“relatives, friends, neighbors”; also stated that the reason for preferring, in order of frequency, is to think
that it is useful, to recommend, to find the method safe.

DISCUSSION

In studies on the use of TCM methods in dermatological diseases, which are rare in our country, this
rate has been reported as 12.6% - 33.5%. In our study, it was found that, similar to the literature, gender
and income did not affect the use of TCM, it was more preferred in those with a higher education level,
and herbal treatments were the most widely used method. During the pandemic period, we would have
expected 'inability to access health services' to be more frequent due to the limited access to hospitals or
physicians. We think that the results may be different with multicenter studies on this subject.

Keywords: traditional and complementary medicine, skin disease, non-skin disease, systemic disease,
covid-19, pandemi
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ABSTRACT

The aim of the present study is to present and explore topics among Early Recollections in oncological
patients who respond to the disease in an optimistic and pessimistic manner.

The method implied in the current study include the Clinical interviews and the Early Recollections
Questionnaire by Rule (1972), Altman (1973) and Zarsk i (1978). The sample of the current study is
composed of 10 (No=10) patients diagnosed with stage 2-3 cancer in palliative ward of Mother Teresa
Hospital Center, Tirana. Analysis of Early Recollections was interpreted by classifying and using the
types of themes and personality typologies of Mosak & Di Pietro (2006). From the clinical interview,
the classification in the category of disease response style was performed, dividing them into optimistic
and pessimistic categories.

Results: Qualitative analysis revealed that cancer-diagnosed people with optimistic reactions were more
cooperative, optimistic about the future, seeking changes that would improve their health and
psychological state, accompanied by feelings of happiness, joy, pleasure that you display typology
personality such as: Satisfaction, Type of social interest, Conformist, Passive-conformist. On the
contrary, patients with pessimistic reactions had resistance personality reactions, infantile like ways,
martyr, accompanied by low self-esteem, feelings of fear, shyness, strange, with personality typologies
such as: Submissive, Infancy, Confusion, Resistant, Martyr, etc.

Conclusion: Confirming the main hypothesis of this research. In conclusion, defining the personality
typology as a projective instrument helps to determine the personality and reactions to current situations.
It is therefore recommended that it be achieved to provide a foundation on which to build the clinical
utility of the Early Recollections of these patients during the therapeutic process.

Keywords: early relocations, oncological patients, psycho-oncology, coping strategies, lifestyle.

INTRODUCTION

Early recollections (ER) represent an understudied field of study in psychology, although it has sparked
interest in the scientific community since the early days of the science. Information collected by ER
reflects a person's current view of others, the world, and themselves. The purpose of the ER is not to
explain a person's childhood, nor are they intended to derive causal explanations. ER does not suggest
that because something happened in childhood, an individual should act in a particular way in his adult

life. The approach accepts the ability that each person has in choosing his/her actions and reactions.
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Early relocations give us an idea about an individual's current perceptions. It is important to understand
that the content of the memorial is a projection; therefore, it makes no difference whether the memory
is real or imagined. Early memories are characterized as projective techniques. Researchers have
attempted to develop quantitative methods for establishing a relationship between ER and lifestyle or
coping strategies with a given current situation. In the specific, oncological patients, who are the sample
of the current study, are characterized by an impairment in their quality of life and mental health. Over
time, many cancer patients adjust to their illness and report positive mental health status, while others
have greater difficulty coping with the illness. Cancer involves psychosocial impact, including
emotional consequences, support care needs, and quality of life for cancer patients and their families.
Cancer is not only a series of very different diseases that need complex and multidisciplinary treatment
but, also a very stressful event with significant psychosocial implications regarding the physical,
emotional, spiritual and interpersonal dimensions. All aspects of life, including time (the past, the
present, and the future), space (individual room, home, and world context), and existence are altered by
the diagnosis and treatment, recovery and long survival, recurrence, or transition to palliative and end-
of-life care (Grassi et al., 2007). Recent data have examined the psychological consequences of cancer,
showing that, at the physical level, cancer and cancer treatment have visible consequences for body
image, with differences between "visible cancers". The type of therapy, including surgery,
chemotherapy, radiotherapy, immune therapy, and hormone therapy, also has important effects because
of the potential physical changes that may result (amputations, stoma, and hair loss) and symptoms
(pain, nausea and vomiting, and fatigue) (Grassi et al, 2007).

A wide range of psychological interventions can be implemented to improve psychological distress and
adjustment to being a cancer patient, subsequently increasing their quality of life (Badr & Krebs, 2013;
Preyde & Synnott, 2009; Rehse & Pukrop, 2003). A unigue and fascinating adaptation to understanding
how people perceive and interpret the world and individuals around them is the assessment by
interpreting childhood memories. These early memories are defined as vivid memories of specific events
that occur before the age of eight. These kinds of memories are not to be confused with the report of
simple events that are established by continuous or repeated episodes or by stories with parents or others
(Dreikurs, 1967). The ER must have a visual image for the individual and is often associated with
sensorial features. It is not an accidental memory, but a memory that is selectively chosen from early
life experiences. The purpose of the present study is to explore the relation between early memories and

optimistic or pessimistic oncology patients.

Research on palliative care patients and psychological coping
Declines in performance and functional activity, problems in performing daily activities, poor

concentration, memory impairment or altered sexuality are significant in defining the psychological
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response of cancer patients (Caruso, et al, 2017). Loss of security, instability of one's emotional status
(e.g., fear, anxiety, worry, and sadness), the need to depend on others, decreased self-esteem, altered
outlook on the future, and the threat of possible death are some of the multitudes of emotional effects
and experiences that cancer patients must deal with during the disease trajectory. Spiritually, the totality
of personal values, the meaning given to one's life and existence, and the changing perception of time
and being our important attendants of cancer. The social and interpersonal dimension is also affected by
cancer and its treatment. A sense of belonging and communication in the family, in the micro-
organization of close relationships and in the macro-organization of wider work, social and community
inclusion are also threatened or impaired from cancer. Feelings of loneliness and abandonment, issues
in returning to work, marginalization, or even stigmatization are common situation with which cancer

patients have to cope with (Grassi, et al.,2017).

All these aspects may be evident at different stages of the disease curve from diagnosis to survival or
palliative care and the course of cancer (remission, recurrence, progression and end of life). Some of the
stages of cancer that pose a risk for psychological distress from the National Comprehensive Cancer

Network include:

- Finding a suspicious symptom,

- Being informed about the diagnosis

- Wiaiting for treatment

- Changing or ending treatment

- Leaving the hospital

- Surviving cancer

- Treatment failure

- Disease recurrence or progression

- Advanced disease stage

- Approaching the end of life
Research have facilitated the birth of psycho-oncology as an interdisciplinary discipline with the
following elements: the de-stigmatization of cancer and mental illness, changes in the relationship
between health care provider and patient, a shift in focus from increasing survival and longevity to
improving quality of life, and the development of palliative care (Isabelle Lang-Rollin & Gotz
Berberich, 2018). The development and progressive acceptance of the biopsychosocial model are in a
line with the growing awareness that some previously underestimated factors such as psychosocial stress
and lifestyle can have a heavy impact on health: they contribute substantially to morbidity and mortality
due to cardiovascular disease, cancer, accidents and other major causes of death in industrialized

countries. As can be easily imagined, the consequences of this new approach are manifold, and affect
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all fields of medical and psychological activity. The interaction of all the different factors should always
be considered in the diagnosis to assess the state of mental health and prescribe the most appropriate
treatment. In this way the patient becomes an active part of the therapeutic process. While on the one
hand the expert has the duty to take into consideration the values, desires and beliefs of the patient, on
the other the patient himself is urged to collaborate with the psychologist in a constructive way, both
cognitively and behaviorally, towards the choice of therapeutic responses aimed at prolonging life and
protecting its well-being. In addition to theoretical considerations, this new approach to the dyadic
psychologist-patient relationship derives above all from practical reasons: given that today the most
common pathologies are chronic-degenerative ones, which often require long-term care, on the part of
the patient it becomes fundamental. a continuous adherence to the prescriptions and mental health
advices and an attitude as collaborative as possible, considering his full involvement in the therapeutic
alliance. Considering psychosocial factors then allows, unlike what happens with the biomedical model,
to make a new contribution to the line of prevention, which can tend to reduce the incidence of chronic
diseases through the modification of beliefs, attitudes and all those behaviors. which we now know are
relevant to health. Retrospective research shows a statistically significant correlation between major life
events and cancer incidence (Kruk,2012; Lillberg et al., 2003) but memory bias can distort the results
in a retrospective model. Prospective research has shown no correlation, or only a very small one,
between depression, personality traits, life events, and the development of cancer (Schoemaker et al,
2016). There is some evidence that psychological distress, especially depression, leads to poorer
prognosis in cancer (Eskelinen et al. 2017; Satin et al. 2009). However, the causal nature of this
correlation is not proven. Concepts such as the "cancer personality" have had deleterious effects leading,
for example, to dysfunctional self-attribution of guilt in cancer patients. Response styles of cancer
patients Cancer patients may adopt several emotional, cognitive and behavioral response styles to the
illness. Some coping style, such as having a fighting spirit (i.e., the tendency to actively confront and
cope with illness), appear to favor adaptation to illness, while others, such as hopelessness (i.e., the
tendency to adopt a pessimistic attitude to the illness), anxiety (i.e., the tendency to constantly perceive
the impact of the illness on one's life), and denial, tend to be associated with poorer adjustment to the
illness and a higher risk of distress (Knipp et al, 2016). Suffering is, in fact, quite common in cancer

patients and has been particularly studied over the past 20 years. It is broadly defined as "a
multifactorial, unpleasant, emotional experience of a psychological (cognitive, behavioral, emotional),
social and/or spiritual nature that may interfere with the ability to cope effectively with cancer, its
physical symptoms and its treatment and that lies along a continuum, ranging from the usual normal
feelings of vulnerability, sadness and fear to problems that can become disabling, such as depression,
anxiety, panic, social isolation and existential and spiritual crises” (McFarland& Holland , 2016). Many

cancer patients have adjustment problems during the disease trajectory, with "normal” psychological
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responses as sadness and anxiety. One of the coping strategies is habitual or temporary optimism, a
personality trait that describes the degree to which a person generally expects positive outcomes (Carver
& Scheier 2014- 2010; Maik et al.2017). Successful cancer treatment is no longer determined solely by
a cancer-free status, but also by the impact on psychological well-being and quality of life. Over the past
two decades, the construct of hope and optimism have begun to receive increasing attention in oncology
(Maik et al. 2017). Studies have shown that hope is associated with positive features of coping with
cancer, increased well-being, and lower symptoms of anxiety and depression (Ebright et al. 2002; Herth,
1989). In optimism, the general expectation of a positive outcome is the main determinant of continued
efforts to achieve the desired positive goal (Rand,2009; Scheier et al.1994; Rajandram et al. 2011). In
their research Burgess et al. (1988) studied the relation between lymphoma and cognitive responses to
the breast- cancer diagnosed patients. Analysis of cognitive responses and other combined psychological
variables, however, revealed four coping 'styles": 'positive/confrontational’, ‘fatalistic', 'hopeless-
helpless' and 'denial-avoidance' were conducted. Lower psychological morbidity was associated with a
positive and confrontational response to the diagnosis and a high internal locus of control, whereas
higher anxiety and depression scores were associated with a hopeless-helpless response to the diagnosis
and a higher locus of control. In regard to the relation between optimism and quality of life, studies have
found that there is an independent effect between optimism on mental health and quality of life (Lynch
et al. 2008; Zenger et al. 2011), while others see the relation as a pure (Gustavsson-Lilius et al. 2007;
Hartl et al. 2010). Two other studies (Gustavsson-Lilius et al. 2012) revealed a significant influence of
optimism with anxiety but not depression in cancer patients. Another study with breast cancer patients

(Schou et al.2005) proved a significant effect on emotional functioning but not on overall quality of life.

Types of Early Relocations
Some of the personality traits are based on ER (Mosak & Di Pietro 2006). People with the receiving

style of personality will often remember that they receive something that can be material (such as toys,
gifts, money, etc.) or intangible (such as attention, recognition, education, applause, and service). Those
who want to be in the center of attention can inform about their goal through ER. Birthdays and
Christmas are memories that often appear with these types of receiving. The controlling type of
personality shows “how sweet it is" when his or her life is in control and how disastrous life can be when
his or her life is not in control. The personality type of a leader can be identified more often through
reports than through memories. Examples of these reports are statements such as: "Even when | was
very young, | had a lot of work", "People always said about me that | was always busy" | never sat
down, not for a minute ". In order to have a management style, the individual usually has to deal with
sequential activities, and a single memory generally fails to reflect such multiple activities. People who
believe they must be entitled to have a place focus their EA’s on (1) rewards for being or doing the right

thing; (2) how right they are; (3) how wrong others are; and (4) the negative consequences or bad
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feelings (especially feelings of guilt) that accrue when one makes a mistake. These are the types of
people one most likely doesn’t like getting into an argument with because they refuse to admit when
they're wrong. People who must be superior can express their purpose by being the first, the unique and
the best. Memories will reflect this goal or "tragedies” when the goal is not achieved. The pleasure type
represents people who want to please. They must please everyone. Their attempts to please are also a
way of keeping things under control. If one’s satisfied, he will not distance himself from them. We've
all tried to please someone at one point or another. When we please them, we often don't take a stand
for fear of offending, or disappointing, or alienating someone. Agineri types are usually seen as
oppositional: as overt and covert rebels. They are not necessarily "bad." They may be idealistic fighters
for principles, opponents of status quo and conventional wisdom. Jesus, Socrates, and Gandhi may have
fallen into this group. Victim type represent the people who tell us how life treats them badly or how
they unwittingly beat themselves up. They may go out of their way to show you how unfair life is to
them. Testimony type that is important to keep the difference between a victim and a martyr. They focus
on smallness, incompetence, immaturity, need for help, education and height. The confused type
confuses life and is confused by life. The type of feeling of Avoidance at whatever happens. People with
this kind of personality adopt the attitude of an observer. Often, they act like automatons or computers.
Thrill seekers who represent the personality who either seek excitement regularly or when life becomes
too dull, routine or boring. The latter are often referred to in psychology as troublemakers. Excitement
personality that often produce many sexual memories. While a single memory may help classify a
patient as a thrill seeker, most people who are classified as thrill seekers have a sequence of exciting
ER. Farley (1986) argues that people have a psychologically optimal level of arousal that they try to
maintain, either by increasing or decreasing activity. The social interest Type which is the ideal type
according to Adler (Adler, 1932a). Their memories are loaded with instances of contribution,

cooperation, compassion and caring, and belonging (Mosak, 1977).

METHOD
The objectives of the present study include:

1. To analyze the topics of early memories for each oncology patient with pessimistic reactions
to the disease;
2. To analyze the topics of early memories for oncology patients with optimistic reactions to

the disease;

Hypothesis:
To meet the analysis of the study objectives the following hypothesis was raised:

H= The topic of early memories can differentiate optimistic oncological patients from pessimistic ones.
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Materials and procedures

Method
For the purpose of the current study, a qualitative case study approach was used as an inductive and

exploratory (Creswell, 2003). It has used case study and empirical experiences to describe the ER
strategy and impact in the patient’s life (Soy ,1997; Ghauri & Gronhaug, 2005).

The independent variable was the approach created for analyzing the early memories and the dependent
variable were the participants and the different topics that were extracted from their early memories.

Data analysis
Data in the current study were analyzed using different approaches such as interpretive

phenomenological analysis, text interpretation, thematic coding for personality typologies, etc.). All
these approaches use predefined categories in the analysis and are ideographic. They are related to the
use of the procedure of collecting early memories. This process is adapted from the procedure of Mosak
(1977), Mosak and Di Pietro (2006).

- First: Organizing memories. Each memory will contain a. Age b. Description of the memory c.
Strongest moment of the memory d. Feelings about the memory e. Most important part of the
memory.

- Second: Data Unit. This stage deals with data reduction and re-arrangement. Descriptive
presentation of participants' early memories was done for the qualitative data. It has been
emphasized by Miles and Huberman (1994), that the use of the data constitutes a significant aid
for their analysis and drawing conclusions. This allows the researcher to display reduced or
selected data extracted from the extended text.

- Third: Recognizing relationships and developing memory categories. This stage involves using
data screens to re-organize memory title categories.

- Fourth: Development and verification of findings that is the stage that takes place after
presenting and analyzing the themes of the memories categorizing patients with optimistic and

depressed approach.

Sample
The selection of participants involved a total of 10 patients of the palliative ward of the Mother Teresa

Oncology hospital, diagnosed with terminal diseases. For the purpose of the current study, 10 (Nr=10)
patients of stages 2-3 of the disease were selected. Participants were randomly selected, not all of whom
had previously received counseling sessions. Patients selected randomly in the palliative ward of the
Mother Teresa Oncology Hospital, were 10 (nr=10) selected randomly, where 4 (nr=4) were men and
6 (Nr=6) were women of the age group 50-76 and one individual who belonged to the age of 29. Patients
were randomly selected in the palliative ward for a period of 4 weeks. Subjects were given the purpose
and instructions for completing the questionnaire. As researchers we made ourselves available to answer

any questions and a number of participants asked for clarification on some of the points in the
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instructions. A number of subjects commented to the researchers after completing the questionnaire that
they found the experience quite satisfying and requested additional information about these early

memories.

Ethical issues
For conducing the current study with students’ subjects, the working group took care of the strict

observance of ethical aspects such as:

e Approved information and allowance of subjects. Through the platform in which the
guestionnaires were completed, a detailed description was presented regarding the purpose,
conditions and method of the study that would be used, as well as where their assistance
consisted. Participants were made aware of the nature of participating in the study and the
possibility of withdrawing from the study if they did not wish to participate.

e The permission for conducing the present research was granted by the Ethical Committee of
Albanian University, Tirana, Albania.

¢ Maintaining the confidentiality and anonymity of subjects under which subjects were
informed about the treatment of personal data of juveniles and that the data collected would be
used only for research purposes respecting the principle of anonymity and confidentiality under
the European Data Privacy Protection Act and European Data Protection for Patient’s and
Patient’s Rights 2022.

Instruments
The following instruments were used to conduct this study:

1- Personal data questionnaire which includes questions related to personal data (e.g., age, course,
gender) that helped us mapping an overall social profile of respondents.

2- Semi-Structured Clinical Interview. The semi-structured interview is suitable for finding
previously unknown qualitative data and in exploring issues in new areas of research interest and
in phenomenon-graphic studies ( Partridge et al.2010). The semi-structured interview is part of the
qualitative data collection technique (Mohammad, 2019; Jamshed, 2014). The clinical interview
was used to enable the categorization of patients with optimistic and pessimistic reactions. Based
on the patients' statements, the division into categories was carried out. The clinical interview with
open questions focused on statements related to: demographic data, medical diagnosis, how long
have they been informed about the disease, how has their life changed since they were informed
about the diagnosis of the disease, etc.

3- The "Early Recollection Questionnaire™ that aims to explore what first memories can be brought
to mind from childhood. This ER questionnaire was an adaption of the instrument developed by

Zarski (1978). For a suitable use of the questionnaire the first memories must be before the age of
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8 and must be a special moment, an event, an occurrence that sticks in the mind. Memories that
describe situations that happened day after day are not specific memories of a moment. Then, the
patient participant wrote down the memory that comes to mind, even if they were not sure if it
actually happened or not. It was necessary to write down every first memory in the order that it
came to the patient’s mind. At least 3 first memories were requested. For each memory, the
following were defined: a) Approximate age when this thing happened ,b) Description of the first
memory with details: for example, the place where it happened, the people who are in this memory,
the objects, the emotion you experienced (this is very important; ¢) Which scene or part of the
memory is clearest (hits immediately) ;d) Which part of the first memory seems most important
Which part of the first memory seems most important Interpretation Procedure Early memories
were interpreted classifying and using Mosak & Di Pietro (2006) topic types. The data from this
study consisted of writing the titles of the memoirs as well as identifying the main themes for each

memoir and subject. The results were also evaluated comparing personality typologies of patients.

RESULTS
The clinical interview that was conducted with each participant in this study, with the goal of

determining the reactions they had to the disease they were experiencing. The clinical interview was
administered to 10 (Nr=10) patients, in order to achieve the same division of the two categories of
optimistic and pessimistic reactions in equal parts of five (Nr=4) patients who were diagnosed with
different typologies of the disease. The patients were in the second and third stages of the disease. Ten
patients were determined, achieving an equal distribution of 5 (nr=5) patients with optimistic reactions
and 5 (nr=5) with pessimistic reactions. The division of reactions to coping with the disease was also
based on some patient statements. Patients’ participants with optimistic reactions said: "I will have a
good time, I am strong", "The doctor told me that it is temporary", while those with pessimistic reactions
expressed: "l didn't think this would happen to me", "I was very well before", "I feel broken and | don't
know why", "My health problems have lasted longer than | thought". Both reactions were characterized
by a communication of low tones, distinct bending of the body, searching for the truths of family
members. More prominent intensity of these characteristics was observed in people with pessimistic
reactions. An individual's early memories tend to show repeated responses to certain themes and these
provide an indication of how the person responds to life in different situations. Answers to this topic
may indicate which issues the patient is currently concerned to. The answers given in the current paper
were based on Shulman and Mosak's (1988) Handbook.

Based on the division of topics of early memories for the category of people who react optimistically,
the fulfillment of the second objective of the study is observed: "To analyze the topics of early memories

of patients with optimistic reactions to the disease".
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Tab 1: Division of ER topics according to the optimistic and pessimistic view toward disease

Optimistic reactions % Pessimistic Reactions %
Topics of Early - Pleasure - 54% - Submissive -48%
Recollections - Social interest type - 19% - Confused -19%
- Conformed type - 15% - Infantile -13%
- Conformed passive - 12% - Resistant -11%

type - Martyr -9%

Tab 2: Pearson Correlations between Optimistic and Pessimistic Reactions

Optimistic M SD
Pleasure Pearson rho 6207 613 43
Slg. (2_ta||ed) *khkkkkikkik *hkkhkkikkkkikkikk *khkkhkkhkkk
Social Interest  Pearson rho .345™ 291 .023
Slg. (2_ta||ed) *kkkhkkkkk *kkkk *kkkk
Conformism Pearson rho .156 113 .031
Slg. (2_ta||ed) *kkhkkhkkkkk *kkhkkhkkikk *kkhkkhkkikk
Conformist- Pearson rho .064 .0591 .069
passive
Slg. (2_ta||ed) *kkkhkkkkk **kkkk*k *kkkkk
Pessimistic
Submissive Pearson rho .801 .710 4675
Slg (2_ta||ed) *kkkkk *kkkkk
Confused Pearson rho .4002 .239 .304
Sig. (2-tailed)
Infantile Pearson rho .154 .037 .002
Sig. (2-tailed)
Resistant Pearson rho .208 .198 .94
Sig. (2-tailed)
Martyr Pearson rho .035 .089 .0764
Sig. (2-tailed)

By dividing the topics of the early memories of people diagnosed with stage 2-3 cancer, a significant
difference in the types of reaction to the disease can be observed. People who had optimistic reactions
in facing the disease were mostly characterized by the personality typology of the pleased type (54%)
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(Sig.=.602; M = .613; SD =.43) who tries to satisfy themselves but also others, the type of social interest
that shows cooperation (19%) (Sig.=.345; M=.291; SD=.023), self-care for the achievement of coping
with pain. The conforming type (15%) which expresses the acceptance of the situation and the effort to
keep the real self under control has a moderate influence on the all typologies (Sig.= .156; M=.113; SD=
.031). The conforming passive type (12%) (Sig.= .064; M= .0591; SD= .061), the least assessed by the
participants, shows a line of connection between moderate optimistic and pessimistic reactions,
accepting the reality of the situation, but demanding that others act to change life activities. This mean
that an optimistic view patient is characterized by the memories of the pleasure to live and shows social
interest toward life and others. Compared to people with pessimistic reactions in the face of the disease,
it was characterized by depressive features, low self-esteem, submission to authoritative figures, empty
feelings, loneliness, with the personality typology of being submissive to others (Sig.=.801; M= .710;
SD=.4675) and by illness, in the search for security and characterized by an infantile absence personality
organization. Personality type who is confused about life is relatively found within the respondents
(19%) (Sig.= .4002; M=.239; SD=.304) as well as the type of martyr personality (9%) (Sig.= .035;
M=.089; SD=.0764) for the achievement of a certain goal. This mean that when in a pessimistic state,
terminally ill patients tend to be submissive to their destiny and their early recollections are confused
and not bright. They are not martyrs nor victims but tend to let themselves to their “bad luck”. We can
imply that there is a significant difference in topics of early memories of optimistic and pessimistic

terminally ill patients.

Discussion
The current qualitative study, was based on the topic analysis of the first memories in patients diagnosed

with tumors of typologies such as: breast, pancreas, stomach, etc. Patients selected randomly in the
palliative ward of the Mother Teresa Oncology Hospital, were 10 (nr=10) selected randomly, where 4
(nr=4) were men and 6 (Nr=6) were women of the age group 50-76 and one individual who belonged to
the age of 29. From the clinical interview, it was possible to identify and classify the category of reaction
style to the disease, dividing them into two categories with the same number of patients (nr=5) optimistic
and (n=5) pessimistic. By differentiating the two categories and analyzing the themes of early memories,
it was found that optimistic people were more cooperative, optimistic about the future, looking for
changes that would improve their health and psychological state, accompanied by feelings of happiness,
joy, satisfaction etc. In contrast to the category of pessimistic patients, where there was a submissive
sense toward life and others, early memories were confused and associated with low self-esteem,
feelings of fear, shyness, strange sensations, etc. Thus, proving the main hypothesis of this research. In
the pessimistic category of patients, from the analysis of three memories for each person, personality
typologies were classified as submissive personality type that expresses conformity to easily obey others

regardless of personal needs. In the category of optimistic patients, the most significant index on

Page 61



I. ATLAS

International Conference on Research in Applied Sciences

July 09-10, 2022 / University of Jaén, Spain

personality types was pleasure and satisfaction. In the memories of this typology, emotional states of
happiness and joy are emphasized, showing that during the illness they manage to show the desire to
change and to think positively about the future. The type of social personality was displayed by
individuals who presented themselves as cooperative and polite. The conforming personality type
displayed adaptive and affirming behavior from others and the engagement to change their condition by
interacting with doctors, caregivers to achieve improvement. The passive-conforming personality type
could be classified in an intermediate category. These patients show the need to have guardians in order
to feel optimistic about the future, but does not undertake essential initiatives by himself but by accepting

from others.

CONCLUSIONS
Through the literature review, theories, topics, personality typologies and numerous studies (Teo et al.

2019), (Rooji et al.2018), (Torre-Luque et al.,2016), (Rosemary et al. 2009), (Burgess et al.,1988), it
was shown the significance of analyzing early memories in the personality of the individual, in the
lifestyle but also in the way of reaction to situations. Theoretical and statistical indices proved that the
analysis of the topics of personality typology of oncological persons defined in two categories of
reactions determine their coping style to the disease. A strong and optimistic view is of course the best
way of interaction in the coping mechanism system and therapy and clinical research should be focused
more on the inner resources of the oncology patients and their empowerment. Further research is needed
assessed and identified in more detail elements of personality and personality organization. More
research should be useful to determine which characteristics can be significant and effective to be

introduced to psychotherapy and individual or group treatment sessions.
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ABSTRACT

Chronic Hashimoto's thyroiditis is the most common autoimmune pathology of the thyroid,
characterized by gradual destruction of the thyroid gland. The main biochemical feature is the
presence of antibodies against thyroid peroxidase (TPO) and thyroglobulin (TG) in the sera of
patients.

This study aims to assess the prevalence of Hashimoto’s thyroiditis in Albania, risk factors,
distribution by geographical areas and the role of diagnostic tests used in clinical practice.

The study included 847 patients (30% males and 70% females). Blood samples were taken and
analyzed by ECLIA method with the Cobas 6000 Roche Diagnostics system for thyroid hormones
TSH, FT4, FT3, Anti TPO and anti TG antibodies. Ultrasound evaluation was done with Siemens
Acuson NX2. A questionnaire was completed for each patient on demographic characteristics,
level of education, inheritance and geographical area. Data were transferred to SPSS 25 and
analyzed.

The prevalence of positive TPO antibodies was 21% with a frequency of 25% in females and
11% in males. TPO antibodies were present in 15% of subjects with normal thyroid function.
TSH above the normal range >4.5 uUl/mL suggesting for hypothyroidism was present in 11.3%
The presence of TPO antibodies was the main cause of hypothyroidism in population. It was
found a positive correlation of thyroid antibodies and female sex, age and genetic factor but we
found no link between Hashimoto’s disease and geographical region or education level.

Keywords: Hashimoto’s thyroiditis, TPO antibodies, hypothyroidism

1. INTRODUCTION

Hashimoto's thyroiditis is the most frequent autoimmune pathology of the thyroid gland and is
characterized by lymphocytic infiltration, gradual destruction and replacement of normal thyroid
tissue with fibrotic tissue. The main biochemical characteristic is the presence of antibodies
against the thyroid gland in the patients' serum, specifically anti TPO (thyroid peroxidase) and
anti TG (thyroglobulin).

Hashimoto's thyroiditis is the main cause of hypothyroidism in geographical areas with high
levels of iodine. The annual incidence is calculated to be 0.3-1.5 cases per 1000 people. The
incidence of Hashimoto thyroiditis is estimated to be 10-15 times higher in females and the most
frequent age group affected is 30-50 years old. (Canaris el al. 2000) (McGrogan et al. 2008)
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The beginning of the autoimmune process is not clear, but it is known that genetic, immunological
and environmental factors contribute in the initiation of this pathology. (Duntas, L. H. 2008)
(Hadj-Kacem, H et al. 2009) Studies have shown significant correlations between the presence
of anti-TPO and female sex, heredity, lack of selenium and vitamin D, viral infections and
exposure to some chemicals. (Kostiukow et al. 2018) lodine intake is thought to also trigger an
autoimmune process. Studies have shown an increase in the prevalence of autoimmune thyroid
diseases due to iodization of the population in areas with iodine deficiency. Furthermore in areas
where there is sufficient iodine, the prevalence of anti-TPO is 3-5 times higher than in areas with
iodine deficiency.( Pedersen et al. 2011)

Albania has been considered as a country with iodine deficiency and the prevalence of endemic
goiter among school children in 2003 was 32% in urban areas and 95% in rural areas.
(Zimmermann et al. 2006) Since 2008, a salt iodization program has been implemented. In
2020, from the measurements carried out for the level of iodine in urine, Albania is no longer
classified as an area with iodine deficiency by the Global lodine Network Report. Meanwhile,
there are no studies for autoimmune thyroid pathologies in our country and Hashimoto's
thyroiditis in particular. (Zimmermann et al. 2021)

2.MATERIALS AND METHODS
The aim of our study was to evaluate the prevalence of chronic Hashimoto's thyroiditis in Albania
and the risk factors associated with it. This was a cross-sectional study that included 847 patients
aged 18-75 years old who had not been diagnosed or treated before for thyroid problems.
The objectives of this study were to evaluate:
e To assess the prevalence of Hashimoto's chronic thyroiditis in our country and the
distribution according to gender, age group, place of residence and level of education
e The correlation between Hashimoto's thyroiditis and the above factors
e To evaluate the correlation between anti TPO and thyroid dysfunction
e The role of anti TPO and ultrasound in the diagnosis of Hashimoto's thyroiditis valuable
screening tests for the early diagnosis of Hashimoto's thyroiditis groups at risk that should
be included in the screening
Venous blood samples were collected for the measurement of thyroid function tests TSH
(Thyroid Sytimulating Hormone), FT4 (Free Thyroxine) and FT3 (Free three iodothyronine) as
well as anti TPO and anti TG antibodies against the thyroid gland.
The structure of the thyroid gland was evaluated sonographically with Siemens Acuson NX2 for
typical changes characteristic of chronic Hashimoto's thyroiditis such as heterogeneous structure,
hypoechogenicity, micronodularity. Vascular flow was determined by color Doppler and
categorized as normal, decreased or increased.
For each patient, a questionnaire was completed on demographic data, family history of thyroid
pathology, level of education and place of residence.
The data were transferred to SPSS 25 to perform statistical analysis. Determination of the
significance between two groups was done using ¥ test and analysis of variance (ANOVA). The
Pearson correlation coefficient was calculated to see the relationships between different variables.

The laboratory reference values for the analyzed parameters are presented as follows:
e TSH (0.2-4.5uUl/mL),

FT3 (2-4.4 pg/mL),

FT4 (0.9-1.7 ng/dL),

anti TPO (<34 IU/mL),

anti TG(<115 IU/mL).

Thyroid function was defined as follows:
e Euthyroid TSH within the normal range of 0.2-4.5 uUl/mL
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o Subclinical hypothyroidism TSH > 4.5 uUI/mL while FT4 and FT3 are within normal
range
Hypothyroidism when TSH > 4.5 uUIl/mL and FT4 <0.9 ng/dL

o Subclinical hyperthyroidism when TSH < 0.2 uUI/mL and FT4, FT3 within normal range
Overt hyperthyroidism when TSH < 0.2 uUl/mL and FT4 > 1.7 ng/dL

3.RESULTS

The study included 847 individuals who had not been examined or treated before for thyroid
problems between the ages of 18 and 75 with an average age of 42 + 11.3 years old with a
female/male ratio of 70/30 (584 females and 251 males). The distribution according to age groups
is presented in figure 1.
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Figure 1: Age distribution of the studied population

Figure 2 shows the distribution by place of residence, where 68% of the examined patients belong
to the largest city in the country, Tirana.

Distribution by residence
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Figure 2: Distribution of the studied population according to residence

Regarding the level of education, about 62% belong to tertiary education and 35% to secondary
education.
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Figure 3: Distribution according to the level of education

Regarding the function of the thyroid gland, 728 out of 847 individuals (86%) were euthyroid,
i.e. with normal function. The average value of TSH in the population was 3.2 + 7.9 (0-67.4
uUl/mL).

Table 1 shows the distribution according to the function of the thyroid gland. TSH above the
normal range of 4.5 uUI/mL was observed in 11.2% of the population (96/847). In 57% of them
(55/96) they have anti TPO positive, which means that autoimmunity is the most frequent cause
of thyroid function alteration. A low prevalence of overt hypothyroidism and overt
hyperthyroidism is observed, while there is a significant prevalence of subclinical
hypothyroidism 8.3%

Table 1: Thyroid function in population examined

Hyperthyroidism TSH <0.2 uUl/mL 23 (2.7%)
Overt hyperthyroidism n (%) 9 (1.0 %)
Subclinical hyperthyroidism n (%) 14 (1.7%)
Hypothyroidism TSH> 4.5uUl/mL 96 (11.3%)
Overt hypothyroidism n (%) 26 (3.0 %)
Subclinical hypothyroidism n (%) 70 (8.3 %)

The prevalence of positive thyroid antibodies, at least one of them was 21% in the studied
population, with a significant difference in males and females, respectively 25% in females and
11% in males. In individuals with a family history of autoimmune thyroid disease, TPO
antibodies were present in 78%, while in individuals without such a history, the prevalence of
positive antibodies was found in 23%. The average age in the group of patients with positive Anti
TPO was higher than in the group of those with negative antibodies, respectively 43.5 years old
versus 41.3 years old.

A significant statistical difference was observed between gender and the presence of anti-TPO,
family history and anti-TPO and age and the presence of anti-TPO. While no significant
relationship was seen between the presence of TPO antibodies and residence and positive TPO
antibodies and level of education.
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Table 2: Prevalence of positive anti thyroid antibodies

Prevalence of positive antibodies in

population examined (%) 21.2%
Anti TPO or anti TG positive in females (%) 25.0%
Anti TPO or anti TG positive in males (%6) 11.3%
Prevalence of anti TPO in euthyroid
individuals (%) 15.0 %
Prevalence of anti TPO in hypothyroid
population (%) 57.0%

The ultrasound evaluation was possible for 649 patients from 847 involved in the study. It
resulted that 60% of the patients had normal ultrasound parameters and 21% of them showed
ultrasound data for chronic thyroiditis. Results for thyroid disorders evaluated by ultrasound are
shown in figure 4.

Thyroid disorders evaluated by
ultrasound
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/

Figure 4: Thyroid disorders on ultrasound examination

= nodules
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Regarding the relationship between positive anti-TPO and ultrasound changes, a statistically significant
relationship was observed between the presence of anti-TPO and the hypoechoic structure and anti-TPO
and micronodularity p<0.001 as are shown in Tables 3 and 4.

Table 3: Correaltion between hypoechoic structure in ultrasound and positive anti TPO

antibodies
Hypoechoic structure Total
on ultrasound
Yes No
ANTI-TPO No N 474 14 488
POSITIVE % 97.1% 2.9% 100.0%
Yes N 28 133 161
% 17.4% 82.6% 100.0%
Total N 502 147 649
% 77.3% 22.7% 100.0%
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Value df p

Pearson Chi-Square 439.360 1 .000

Table 4: Correlation between micronodularity in ultrasound and positive anti TPO antibodies

Micronodularity in Total
utrasound
No Yes
ANTI-TPO No n 484 4 488
POSITIVE % 99.2% 8% 100.0%
Yes n 76 84 160
% 47.5% 52.5% 100.0%
Total n 560 88 648
% 86.4% 13.6% 100.0%
Value df p
Pearson Chi-Square 274217 1 .000

Hypo echogenicity had a sensitivity 92% and 79% specificity. Micro nodularity was the most specific
parameter with a specificity 98%.

4.DISCUSSIONS

In our study, it was observed that 11.3% of the population had a TSH above the rate of 4.5uUl/ml
and 57% of this population had anti TPO positive. Regardless of the fact that Albania is
considered an endemic country of iodine deficiency and goiter, it currently results that
autoimmunity is the most frequent cause of hypothyroidism in the population, especially in the
middle-aged group. One of the reasons may be the implementation of the salt iodization program
since 2008. From 2020, according to the lodine Global Network Report, our country is no longer
reported in the list of countries with iodine deficiency. The addition of iodine to the diet may be
one of the reasons for the appearance of autoimmunity against the thyroid. Another reason could
be the opportunity offered by the health system to measure thyroid hormones and antibodies,
therefore the identification of these cases is more frequent.

It should be emphasized the high prevalence of anti-TPO in the euthyroid population, that is, with
normal thyroid gland function. These individuals are candidates for worsening thyroid function
in the future. This results are comparable to that of the literature. Wiersinga and colleagues report
a prevalence of anti TPO in the euthyroid population of 12-26%. (Prummel & Wiersinga 2005)
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Based on this fact, TSH is not enough as the only screening test for thyroid pathologies, and
individuals at risk should also perform anti-TPO as an additional test. (Hollowell et al. 2002)
These categories include pregnant women, people who have relatives with autoimmune thyroid
pathology, people with other autoimmune diseases, individuals taking medications that affect the
thyroid such as amiodarone, and individuals who have changes in thyroid ultrasound
characteristic of Hashimoto's such as hypoechogenicity, micronodularity etc. regardless of TSH.

Bearing in mind that abnormalities of the thyroid function can be accompanied by a series of
complications for the body such as dyslipidemia, osteoporosis, arrhythmia and cardiovascular
problems, decreased concentration, etc., it is important to screen the population for the function
of the thyroid gland. (Flynn et al. 2004)

Ultrasound appears to be a non-invasive, easily accessible test that can identify Hashimoto's
thyroiditis in its early stages. In the present study, it was observed that the heterogeneous,
hypoechogenic structure and the micronodular appearance correlated well with the presence of
anti-TPO, regardless of the TSH level.

Echographic changes in Hashimoto's thyroiditis are a reflection of physiopathological changes
that occur in the thyroid gland in this disease, such as lymphocytic infiltration of the thyroid
gland, gradual destruction and replacement with fibrotic tissue. (Vejbjerg etal. 2006) This means
that anti-TPO in the patients' serum and ultrasound changes appear much earlier than the changes
of TSH level. Therefore, ultrasound and anti TPO are early tests that should be performed for the
evaluation of thyroid dysfunction, especially in the risk groups mentioned above. (Rago et al.
2001)

5.CONCLUSIONS

Taking into account the results of our study and those of the literature, it seems that the dysfunction of
the thyroid gland is frequent in the population, therefore we suggest that the test for the thyroid gland
be performed alongside other general checkup tests. The most frequent cause of hypothyroidism in
countries with an adequate level of iodine remains Hashimoto's thyroiditis, which is confirmed by anti-
TPO and anti-TG antibodies, which is the main biochemical characteristic. The study showed that an
anti TPO is present in a significant part of the population. 25% in famels and. 11 % in males. They are
more frequent in women, middle-aged individuals, people who have relatives with thyroid pathology,
individuals with other autoimmune diseases, as well as individuals who have characteristic echographic
changes such as hypoechoic or micronodular structure. In addition, euthyroid subjects with positive TPO
antibodies have higher TSH levels near the upper reference range compared to those with negative
antibodies. Therefore, anti-TPO should be used as a test alongside TSH to distinguish individuals at risk
for decreased thyroid function in the future. The ultrasound examination can give a lot of information
on the risk for developing thyroid dysfunction especially findings characteristic for Hashimoto's
thyroiditis like hypoechogenicity or micronodular pattern. These findings have a good correlation with
TPO antibodies levels and appear much earlier than the change in TSH in the blood.Studies in larger
populations are needed to evaluate the tests to be used for early diagnosis of thyroid disorders. Other
factors such as smoke, medication and nutrition habits may influence thyroid function and should
be analized. Our scope for future research is continuous monitoring of thyroid function and the follow
up of euthyroid subjects with positive TPO antibodies included in this study for deterioration of thyroid
function. The aim is to estimate the number of subjects that develop hypothyroidism, the average time
of onset of hypothyroidism and the factors associated with it. This would help us build models to predict
individuals at risk for thyroid pathology, early diagnosis and improve the quality of life of individuals
with thyroid dysfunction.
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ABSTRACT

The main aim of a composite material is to combine two or more ma-terials while creating a synergy
between them so that the result is a more effi-cient composite. The study and modeling of the behavior
of heterogeneous dielectric materials in a wide frequency band brings together the study of the
relationships between the micro-scopic and macroscopic properties of composites as well as the laws of
mixing. The electromagnetic properties (permittivity, electrical conductivity) of composites depend on
the properties of the constituents and their volume concentrations. A modi-fication of the concentrations
then leads to a modification of the mixing properties, which makes it possible to adjust them on demand.
In this work we have opted for ternary composites which are made up of epoxy resin, titanate, and
oxide.In this context, a modeling is carried out on the basis of the experimental results obtained to
confirm their agreement with the mixing laws, in order to minimize systematic errors. It is also used to
predict the electromagnetic behavior of ternary composites quantitatively. The evaluation of the
complex dielectric constant of heterogeneous mixtures presents difficulties in modeling and in
experimentation. For this reason, studies have been established on the validity of the various laws of
mixture used as models, these laws are all based on the assumption of the effective medium which
assumes that the dielectric properties of a heterogeneous body can be represented by a constant effective
dielectric of a fictitious material. In our case, Lichtenecker's law and modified Lichtenecker law are
used where these laws seem very general because they satisfactorily translate the dielectric behavior of
composite materials.In order to meet the stated objectives, we use a characterization technique known
as "TDS" time domain spectroscoy. In fact, this technique is intended to be used for microwave
measurements. This technique consists in propagating in a line, a very short rise time voltage step and
studying the characteristics of the reflection emanating from the inter-action of the aforementioned
signal with the sample to be characterized. Hopefully, these results will help to produce new materials
for potential usage in microelectronics field.

Keywords: Electromagnetic behavior, epoxy resin, oxide, titanate, time domain spectroscopy.
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ABSTRACT

Amyotrophic lateral sclerosis is a chronic degenerative disease that affects motor neurons, thereby
promoting functional changes in the human body. The study evaluated the electromyographic fatigue
threshold of the masseter and temporalis muscles of subjects with amyotrophic lateral sclerosis. This
study was approved by the Ethics Committee of the Faculty of Dentistry of Ribeirdo Preto, University
of Sao Paulo, Brazil (process # 13071913.3.3001.5419) with financial support from FAPESP. A total of
eighteen subjects were divided into two groups: amyotrophic lateral sclerosis (n = 9) and disease-free
control (n = 9). The groups were equally divided according to gender (7 male, 2 female). The fatigue
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threshold was analyzed using median frequencies obtained during the 5-second window (initial (IP),
mid (MP), and final (FP) periods) of electromyographic signaling of the masseter and temporalis
muscles bilaterally, with reduction in muscle force during maximal voluntary dental clenching.
Significant difference (p < .05) in the left temporal muscle: IP (p = .05) and MP (p = .05) periods was
demonstrated. The amyotrophic lateral sclerosis group showed a decrease in median frequency of the
electromyographic signal of the masseter and temporalis muscles compared to the control group. The
authors suggest that the amyotrophic lateral sclerosis promotes functional impairment of the
stomatognathic system, especially at the electromyographic fatigue threshold of the masticatory
muscles.

Keywords: Amyotrophic lateral sclerosis, electromyographic fatigue, median frequency, masseter
muscle, temporal muscle
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MUCOEPIDERMOID LUNG CANCER WITH PERITONEAL METASTASES
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ABSTRACT

Purpose: Mucoepidermoid cancer is a very rare lung cancer type. We present a case that admitted to
hospital with abdominal pain due to peritoneal metastasis originating from high grade mucoepidermoid

lung cancer.

Material-Methods: A 51-year-old male admitted to our emergency department with abdominal pain. His
medical history was unremarkable except for smoking. Physical examination and laboratory findings

were normal. The patient was referred to our radiology department for further investigation.

Results: Abdominal CT revealed peritoneal metastatic lesions. Subsequent Thorax CT showed left lung
mass, and thoracic vertebrae involvement. Wedge resection was performed to the lung mass.
Pathological study showed high grade mucoepidermoid carcinoma. Patient underwent chemotherapy

and radiotherapy, but he died in the fourth month of diagnosis.

Conclusion: This is the first case in the literature with mucoepidermoid lung cancer who presented with
abdominal pain. Also, we have not been able to find any other case in the literature with lung
mucoepidermoid carcinoma that metastasized to periton. Lungs should be evaluated in cases with

peritoneal involvement.

Key words: Lung, mucoepidermoid carcinoma, periton, metastasis
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ANALYSIS OF LATERALLY LOADED FLEXIBLE PILES IN VARIOUS SOIL TYPES
Dr. Fan ZHANG
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ABSTRACT

The research establishes an approximate circular cone strain wedge model and proposes an analytical
method that can effectively connect practice with theory for the behavior of laterally loaded flexible
piles with both free head and fixed head conditions in various types of soil based on the real shape of
the strain wedge. The analytical method of the curved strain wedge model, in which the Duncan-Chang
model is used to describe the stress-strain relationship of the soil and the relationship between the shear
strain  and the horizontal strain is improved on the basis of the Mohr circle of strain, is applicable to
clay and sand as well as c-¢ soil. A method of calculating the shear stress along the pile is proposed for
circular piles according to the friction direction between the pile and the surrounding soil. The modulus
of the soil foundation reaction is calculated along the whole pile length based on the finite difference
method, without calculating the height of the strain wedge, which can truly reflect the nonlinear
deformation characteristics of the pile foundation under lateral loading. The proposed method is verified
by six case studies, including five field measurement experiments for various types of soil and one finite
element analysis. Comparisons show that the agreement between the results from the curved strain

wedge method and those from the field tests and the finite element analysis is generally satisfactory.

Keywords: Curved strain wedge; Lateral load; Flexible pile; Different soil types

Reference: F. Zhang, G. Dai, W. Gong, J. Liu, J. Geotech. Geoenviron. Eng. 148(6), 04022037
(2022).
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AN IMPROVED ORDINARY STATE-BASED PERIDYNAMIC MODEL AND ITS
APPLICATION IN COLD REGION TUNNELS

Jiming Zhang !, Li Guo ?
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ABSTRACT

This study developed an improved ordinary state-based peridynamic (OSBPD) model to investigate the
frost heave behavior of surrounding rock and damage evolution of lining structure subjected to freeze-
thaw cycles (FTCs) in cold region tunnels. An equivalent term of frost heave pressure was incorporated
into the PD constitutive model to describe the ice-induced frost heave effect. The failure criterion of the
PD bond was also modified by introducing a freeze-thaw damage function and considering the different
fracture features of brittle materials, i.e., rock and shotcrete, under tension and compression. Combined
with the material point dormancy method, a PD model was constructed to simulate the tunnel excavation
process in cold regions. Simultaneously, a global convergence criterion was adopted in the numerical
implementation to evaluate the solution convergence. The accuracy and robustness of the proposed
model were verified by several numerical examples, including frost heave of fractured rock mass, finite
element model (FEM) of tunnel excavation and finite difference model (FDM) of lining support. It
shows that the improved OSBPD model is consistent with the experimental, FEM and FDM results, and
the established PD model has higher computational accuracy and efficiency. With the proposed model,
some influence factors, such as frost heave pressure, tunnel buried depth, rock elastic modulus and
section shape, on damage characteristics of the surrounding rock and lining structure are originally
investigated. The results reveal that the vertical displacement of surrounding rock increases and the
horizontal displacement decreases under frost heave. When the tunnel is excavated in a deeply buried
rock mass or soft rock stratum, the accumulated freeze-thaw damage at the arch foot of the lining
structure is more severe.

Keywords: Ordinary state-based peridynamics; Crack propagation; Freeze-thaw cycles; Frost heave

pressure; Cold region tunnels.
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ABSTRACT

Fluid-structure interaction (FSI) is a common problem in ocean science and technology. Base on the
nonlinear finite element (FEM), the immersed boundary (IB), and lattice Boltzmann methods (LBM), a
numerical framework is presented for simulating the nonlinear FSI of moving deformable objects in
incompressible fluid flow. In the conventional IB-LBM, the non-slip boundary condition at solid walls
cannot be well satisfied, which results in fluid flow penetrating into solid boundary. In order to improve
the interpolation accuracy, an iterative velocity correction procedure for the IB-LBM coupling scheme
is proposed by introducing a modified velocity operator. The deformation of a flexible structure is
discretized with the FEM and integrated in time with the explicit Newmark scheme. Fluid motion is
obtained by solving the discrete lattice Boltzmann equation. The two numerical methods are coupled
with the improved iterative velocity correction in a staggered way. The flexible bar dam-break test using
the improved IB-LBM based on velocity correction is studied to compare with the traditional IB-LBM.
The simulation results indicate that the proposed FEM-1B-LBM simulation framework satisfies the non-
slip boundary condition well at the solid walls. A well-known FSI benchmark is adopted to analyze and
validate the proposed FEM-IB-LBM coupling method. The results agree well with the previous
experimental and numerical investigations, which indicate that the used numerical scheme proposed in

this work is an efficient and reliable fluid-structure interaction numerical simulation method.

Keywords: Finite element method, Lattice Boltzmann method, Immersed boundary method, Fluid-

structure interaction, Accuracy improvement
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AN HYBRID DIGITAL IMAGE CORRELATION AND PERIDYNAMICS APPROACH FOR
DETECTING CRACK PROPAGATION AND CORRECTING FULL-FIELD DEFORMATION
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ABSTRACT

This study develops a hybrid digital image correlation (DIC) and peridynamics (PD) approach to
acquire mechanical parameters such as rigid body rotation, strain and damage. In view of the fact that
the discrete process of DIC and PD exists tremendous similarity, a PD model can be constructed with
the displacement data measured by DIC technique to calculate the damage of UHPC. The full-field
damage of structural member can be obtained through inputting full-field displacement data into the
DIC-based PD model. Moreover, the calculation formulas for rigid body rotation and strain are derived
in the framework of PD and the calculations of rotation and strain are mutually insensitive and
independent. Therefore, without any additional reference information, the rigid body rotation and strain
information can be obtained in the presence of simultaneous rigid body rotation and deformation.
Different rigid body rotations in various regions of an object, whether large or small rotations, can be
calculated by this method. Correspondingly, this method is effective for calculating the local rigid body
rotations of objects undergoing local fracture. Numerical simulations and experimental tests were
performed to verify the effectiveness of the proposed method for calculating rigid body rotation, strain
and damage. The calculation results show that the proposed method owns the ability to accurately
calculate the rotation and strain. Furthermore, the crack initiation and propagation of mixed-mode
fracture in ultrahigh performance concrete can be captured efficiently with the developed approach. The
predicted fracture process of ultrahigh performance concrete matches well with experimental

observations.

Keywords: Peridynamics; Digital image correlation; Rigid body rotation; Mixed-mode fracture; Full-

field measurement.
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CALCULATION OF RIGID BODY ROTATION AND CORRECTION OF BOND FORCE IN
BOND-BASED PERIDYNAMICS
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ABSTRACT

As anon-local theory, mechanical behaviors such as deformation, damage, and fracture in peridynamics
(PD) ultimately depend on the accuracy of displacement calculations. The key to obtain accurate
displacement distribution lies in the precise calculation of bond force. It is difficult for bond-based
peridynamics to distinguish between the actual shear deformation of the bond and the false shear
deformation caused by the rigid body rotation. In models that take into account the tangential stiffness
of the bond, this defect results in the models performing poorly in numerical simulations of finite rigid
body rotation problems. Especially in problems involving fractures, rigid body rotation is generated on
both sides of the crack tip. The rigid body rotation at the crack tip cannot be ignored for the actual shear
deformation. Therefore, the rigid body rotation has a huge interference on the local bond force
distribution. Inaccurate bond force distribution can cause abnormal crack tip displacements and even
eventually lead to incorrect crack path. To fundamentally eliminate the interference of the false shear
deformation caused by the rigid body rotation to the bond force distribution, based on the principle of
energy minimum and the non-locality of peridynamics, a method for calculating rigid body rotation
based on displacement is developed. By subtracting the false shear deformation caused by the rigid body
rotation from the apparent shear deformation of the bond, the interference caused by the rigid body
rotation is completely removed. The results of deformation and fracture examples with finite rigid body
rotation illustrate the necessity of removing the effects of rigid body rotation. It is demonstrated that
eliminating the effects of rigid body rotation leads to higher accuracy in displacement calculation and
crack prediction.

Keywords: peridynamics; rigid body rotation; crack propagation.
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ABSTRACT

Roadways are one of the significant important elements in infrastructure because they are characterized
simply as the point of interaction between societies and people. Any country in the world needs to create
roadways so that citizens and visitors can travel easily and smoothly. Mainly roadways have been the
main source by which whole economies and societies have emerged and developed over the years. They
also made a positive contribution to the distribution of ideas, cultures, languages, discoveries, goods,
and services of having better and safer roadways.

This study seeks to assess the application of recycled asphalt in roadways maintenance by comparing it
to the current roadway maintenance procedures in terms of technical parameters in construction
procedures, timelines ...etc. Furthermore, the environmental and economical requirements are
highlighted and explored. This will enable the study to identify the possible benefits of using recycled
asphalt pavement in roadway maintenance.

One of the benefits of using this construction material includes the economic benefits of saving on cost
in material consumption, energy conservation in the processes, and environmental protection, which are
imperative attributes in the development of sustainable human activities. However, other studies have
indicated that asphalt has numerous disadvantages that should be considered before it can be fully
adopted. Some of the challenges regard the technical aspects, mechanical considerations, and other
quality concerns. . This implies that while recycled asphalt can be used as a sustainable material, there
is a need to conduct an in-depth analysis to verify and quantify the effectiveness of the material, where
the information is limited in the current literature. This study addresses the importance of using recycled
asphalt with the integration of road maintenance procedures in the road network. This element is
considered the main element of any national infrastructure development plan. The research aims to study
and highlight the using recycled asphalt as a suggested sustainable method for road maintenance
procedures. Therefore, the study elaborates on the historical use of recycled asphalt, its advantages, and
disadvantages. Besides that, the maintenances process categories to ensure the suitable type that ensures
the best quality of the network. Since roadway pavement assessment is based on quality as well as

different characteristics parameters such as rutting, cracking, pavement quality Index, and roughness

Keywords: Recycled asphalt, Roadway maintenance, Pavement Parameter, Condition Index
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MULTI-SCALE FATIGUE DAMAGE ANALYSIS OF FLEXIBLE ELECTRONIC FILM
INTERCONNECTS
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ABSTRACT

Because of its deformable characteristics, flexible electronics have broad application prospects in
various fields, such as flexible display, energy storage, and sensing. In flexible electronic devices,
functional components are usually placed on "islands" with high stiffness and strength to avoid damage
to functional components during device deformation. So the interconnect is the central deformation part
of the whole flexible electronic device system. Since flexible electronics will inevitably be subjected to
cyclic load during service, the fatigue of thin-film interconnecting wires is an important factor affecting
the reliability of flexible electronic devices. Numerous experimental researches show that because the
thickness of the thin film is much smaller than its length and width, its mechanical properties are usually
different from their bulk counterparts. Therefore, the influence of the thickness effect should be
considered in the fatigue analysis of thin films.

The previous studies on the fatigue reliability of thin-film interconnects mainly focused on experimental
characterization, and few studies were conducted on the prediction model of the film's fatigue. Because
the fatigue damage of metal film is the degradation process of material macroscopical properties caused
by the evolution of microcosmic defects, the fatigue damage of metal film is a multi-scale problem. In
this research, based on the theory of continuum damage mechanics and the evolution of micro defects
number density, a multi-scale damage model is proposed to predict the fatigue of thin films. Based on
the established fatigue damage model, the damage evolution law of copper films with different
thicknesses and load ranges was analyzed and verified with the experimental results. For film
interconnects of the coplanar mesh structure flexible electronics, the fatigue life and size effect are
further analyzed. The results show that: with the increase of thickness and strain amplitude, the fatigue
life decreases; the thinner the film, the more significant the thickness effect on the fatigue life. While
with the increase of the film thickness, the thickness effect of the film will gradually be weakened.

Keywords: flexible electronics, multi-scale damage model, film interconnects, thickness effect
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THE MOIRE EFFECT IN 3D LATTICE
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ABSTRACT

The moiré effect is the optical interaction between the superposed layers. The effect is mostly considered
in 2D, i.e.,, in two or three coplanar layers [Amidror]. Sometimes, the volumetric structures are
considered [Saveljev]. In this paper, we investigated the moiré effect in a 3D volumetric object. The
visible voxels (spheres) lie at the lattice points of the simple cubic lattice. Such a 3D structure can be
considered as aggregated multiple layers.

We described the picture of the visual moiré effect in such a multi-layered structure for a frontal camera
with its axis perpendicular to the face of the cube. Particularly, there were multiple rays (“corridors”) of
different visual density in the picture; averaging produces the moiré effect. The distinctive angles of
these radial corridors appeared to be the rational angles on the square grid; perpendiculars to them were
also observed. The independence of the distinctive angles on the pitch of the lattice points and on the
distance to the camera was confirmed.

The computer simulation and physical experiments were made. The simulation and author’s
photographs proved the angles of these rays comprising the picture of the moiré patterns in the cubic
lattice. The correlations between the cubic lattice and the Euclid’s orchard, between the distinctive
angles and the maxima of Thomae’s function were validated.

Keywords: Moiré Effect, Cubic Lattice, Multiple Layers, Moiré Effect in 3D

1. INTRODUCTION
We describe the picture of the visual moiré effect in a multi-layered structure for a frontal camera with
its axis perpendicular to the face of the cube. The structure of the cube is shown in Fig. 1.
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Figure 1. Multi-layered cube.

The origin of the Cartesian system is on the axis of the camera. Alternatively, the spherical coordinates
(r, ¢, 6) with the center at the camera can be used. Both are shown in Fig 2.
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Figure 2. Coordinate systems.

We performed the computer simulation of the cube made of voxels [vpython] and took photographs of
the physical object (Light sculpture Pure Water) [Yuseong News], see Fig. 3. The size of the former was
20x20x20 voxels; the size of latter was about 6.3x6.3x10.5m (18x18x30 LEDs).

() (b)
Figure 3. () Screenshot of computer simulation. (b) Photograph of the physical object LED cube.

The layers are effectively projected onto the image plane of the light sensor of the camera (CCD matrix),
each layer from its own distance. Therefore, in general, they do not overlap each other exactly; rather
each is slightly “re-scaled”. Thus, although the layers are identical, they visually appear differently. The
visible period of voxels is different for each layer along the z-axis. (The rear layer looks smaller than
the front.)

Nevertheless, these overlapped layers comprise a certain visual structure. Multiple rays (“corridors”) of
different visual density can be observed in multiple overlapped layers, see Fig. 1; averaging produces
the moir¢ effect containing various patterns. The corridors are arranged at distinctive angles and can be
classified into the radial ones (the rays from the origin) and the perpendiculars to them, see Fig. 4.

Page 87
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Figure 4. Visual corridors: radial (solid lines) and perpendicular (dashed lines).

Particularly, the distinctive angles ¢ of the radial corridors appeared to be the rational angles on the
square grid, i.e., the angles whose arctangents are the rational numbers p/q,

Q= tan_lg, p, qintegers (0, 1, 2, ...) 1)

Typically, the integer numbers are small p, q < 3.

2. RADIAL RAYS

In the cube, each layer parallel to the xy-plane is the square grid. Observed from the origin, the planar
layer can be treated as Euclid’s orchard [Euclid]. These distinctive angles of the square grid are the
rational angles and can be described by Thomae’s function [Thomae],

1

f) ={q

Jif x = g (x is rational), with p and g coprime @)

0, if x is irrational

For visual perception of patterns, the tightly connected spacing function [Saveljev and Kim 2015] is
important. Since the above function is defined through the ratio, these angles do not depend on the size
of the grid, on the distance z, or on the (physical or visible) interval between the points in the cubic
lattice. The distinctive radial corridors cross the origin, see Fig. 5(a).
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Figure 5. () Radial corridors. (b) Perpendicular corridors.

Because of their independence on the visual pitch, the corridors at the rational angles visually penetrate
into the multilayered cube as shown in Fig. 1.

The cross-section of the cube along the horizontal plane ¢ = 0 is the square grid with the aspect ratio 1.
The distinctive angles 6 are also the rational angles. The cross-section of the cube along the inclined
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plane ¢ = 45° is the rectangular grid (aspect ratio = V2). The distinctive angles 0 are also built similarly
to the rational angles, i.e., they cross the same numbers of voxels by both sides of the non-square cross-
section. Therefore effectively, the arctangents of these angles are multiplied by the aspect ratio. Other
angles ¢ can be considered in the similar manner.

3. PERPENDICULAR CORRIDORS
According to the linear pair perpendicular theorem, the perpendiculars to the rational rays from the
origin represent the same rational angles ¢ at other nodes see Fig. 5(b). The radial corridors together

with perpendiculars are sh(ow;in Fig</

[A/ 2

WA

(@ Z ()=
Figure 6. One quadrant of overall picture of corridors: (a) calculated, (b) photographed.

Compare the simultion Fig. 6(a) with the photograph Fig. 6(b) and with one quadrant of the screenshot
of the computer simulation in Fig. 1 to find similarities between them.

4. CONCLUSION

The computer simulation and physical experiments (photos) on the moiré effect in the cube were made
with the frontal camera. The independence of the distinctive angles on the pitch of the lattice points and
on the distance to the camera was explained. The connection between the cubic lattice and the Euclid’s
orchard, between the distinctive angles and the maxima of Thomae’s function were validated.
Particularly, we determined that the distinctive patterns of the moiré effect in the 3D cube (radial and
perpendicular) are based on the rational angles in the spherical system.
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ABSTRACT

The occurrence of fracture during wire drawing seriously reduced the quality of steel wire. A clear grasp
of the formation mechanism of drawing fracture can help to reduce the wire breakage rate and improve
production efficiency. Therefore, the morphology of necking fracture and microstructure of wire are
observed by SEM. It is found that there is large off-center inclusion on the surface of some fractures.
Meanwhile, void defects appear near the inclusions, especially along the drawing direction. Based on
the above observation results, the physical models of wire with and without consideration of off-center
inclusion are established, and the FEM is employed to simulate multi-pass variable speed drawing under
different back tensions. The damage threshold is introduced into the calculation to realize the process of
crack propagation caused by damage, and then occurring failure fracture. The numerical results show
that with the increase of back tension, the damage in the core of wire without consideration of inclusion
gradually accumulates, and the growth trend of the maximum damage changes from logarithm to
linearity, reflecting the continuous increase of the damage growth rate. When the damage exceeds the
critical value, cracks occur preferentially in the wire core and propagate uniformly to the surface of wire,
thus forming as necking fracture. When the wire contains inclusion, cracks will first occur at both ends
of inclusion along the drawing direction due to stress concentration, and its drawing fracture is formed

earlier than the wire without inclusion.

Keywords: Multi-pass drawing, Damage evolution, Drawing fracture, Back tensions, Off-center

inclusion
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ABSTRACT

The design of electronic energy systems should also take into account electromagnetic compatibility
(EMC) and electric, thermal and mechanical issues. This article presents an electromagnetic interference
characterization approach (EMI) in a power supply switching mode. This study provides a method for
characterization. However, when these devices have been badly planned and/or built up, considerable
electromagnetic interference will occur, causing issues both within and around the grid. Advances in
computer-aided software and device design have enabled the correct imitation of waveforms in the
switched-mode power supply. As a result, simulation methods may be used to estimate the accomplished
Forward interference levels. Thus, a comparison of the EMI tests was performed with the two unique
switching topologies, and mitigation is thus incorporated to reduce these electromagnetic emissions and
sensitivity of Switch-Mode Power Supplies (SMPs). This study presents an efficient method for
forecasting the EMI of a forward converter utilizing a microelectronics switch. This paper outlines a
way of predicting both components (CM and DM noise). EMI is an issue and it is generally recognized
that it is worth paying attention to, but it is not always apparent why EMI is thus a problem. In EMI
testing two distinct switching topologies have been performed; the parasite elements have a major part
in the production of EMI noise. This simulation approach may be useful for designers in many ways,
including filter design and external SMPS filter optimization, filter suppression quantification.

Keywords: Switchmode Power Supplies, Electromagnetic Compatibility, High-Frequency, Switch.
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INVESTIGATION OF TEMPERATURE DEFECTIVE STRUCTURE OF Al(In)GaN/ GaN
HIGH ELECTRON MOBILITY TRANSISTOR (HEMT) STRUCTURES
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ELECTRON MOBILITY TRANSISTOR (HEMT) STRUCTURES

Ozlem BAYAL
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OZET

Bu calismamizda éncelikle Bilkent Universitesi Nano Teknoloji Arastirma Merkezi’nde (NANOTAM)
iiretilen yiiksek kaliteli farkli bariyerli AlIGaN/AIN/GaN ile AlInN/AIN/GaN HEMT yapilarin iletim
Ozelliklerinin sicakliga bagli Hall dl¢limleri karsilastirmay1 planliyoruz. Calismanin ikinci asamasinda
ise Gazi Universitesinde iiretilen, AlInN/GaN HEMT yapilar1 daha detayli arastirmak igin heteroeklem
arayilizeyine farkli kalinliklarda AIN ara tabaka biiyiitiilmiis ve 4 6rnek incelenecektir. Calismanin
ficiincii asamasinda ise Vilnius Universitesinde, farkli bariyer ve kanalli AlInN/AIN/InGaN,
AlGaN/AIN/GaN HEMT yapilar iiretilecek ve iletim iizerine etkilerini arastirilacaktir. III-nitrat grubu
yariiletkenlerin optiksel Ozelliklerinin ve buna bagli gelistirilen optoelektronik uygulamalarimin
yanisira, son zamanlarda elektronik teknolojisi i¢in de yogun olarak arastirilan malzeme gruplarindan
birisidir. Al(In)GaN/(In)GaN yiiksek elektron mobiliteli transistor (HEMT) yapilarin yiiksek frekansl
ve yiiksek gliclii mikrodalga uygulamalar i¢in aranan genis bant araligina, iyi bir 1sil iletkenlige,
kendiliginden ve piezoelektrik polarizasyon alanina sahip olmasi, HEMT yapilarin askeri ve ticari
alanda (elektronik go6zetimlerde, yiiksek hizli iletisimlerde, gemi ve ucak radarlarinda, uydu
iletisimlerinde, telsiz iislerinde ve elektronik savaslarda karistirict olarak) kullanilmasina olanak
saglamaktadir. Fakat bu alandaki mevcut teknolojinin rekabetinden dolayr GaN tabanli elektronik
aygitlarin gelisimi, optoelektronik uygulamalar kadar hizli gergeklesmemektedir. Buna ragmen, son
zamanlardaki gelismeler oldukca etkileyicidir. GaN ve GaAs temelli transistorlerin potansiyel kullanim
alanlan frekans ve gii¢ araliklarina faklilik gosterir.

Anahtar Kelimeler: HEMT, lI-Nitriir, GaN/AlGaN.
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ABSTRACT

In this study, we first plan to compare the temperature-dependent Hall measurements of the conduction
properties of high quality different barrier AIGaN/AIN/GaN and AlInN/AIN/GaN HEMT structures
produced at Bilkent University Nano Technology Research Center (NANOTAM). In the second phase
of the study, in order to investigate the AlInN/GaN HEMT structures produced at Gazi University in
more detail, AIN interlayer of different thicknesses will be grown at the heterojunction interface and 4
samples will be examined. In the third phase of the study, AIINN/AIN/InGaN, AlGaN/AIN/GaN HEMT
structures with different barriers and channels will be produced at Vilnius University and their effects
on transmission will be investigated. In addition to the optical properties of Ill-nitrate semiconductors
and the optoelectronic applications developed accordingly, it is one of the material groups that has been
intensively researched for electronic technology recently. Al(In)GaN/(In)GaN high electron mobility
transistor (HEMT) structures have a wide band gap, good thermal conductivity, spontaneous and
piezoelectric polarization field sought for high frequency and high power microwave applications,
HEMT structures are used in military and commercial applications. (as a jammer in electronic
surveillance, high-speed communications, ship and aircraft radars, satellite communications, radio bases
and electronic warfare). However, due to the competition of current technology in this field, the
development of GaN-based electronic devices is not as fast as optoelectronic applications. Despite this,
recent developments are quite impressive. The potential usage areas of GaN and GaAs based transistors
differ in frequency and power ranges.

Keywords: HEMT, I11-Nitride, GaN/AlGaN
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STRATEGICALLY LOCATING LAST MILE WAREHOUSES FOR AN ONLINE RETAIL
COMPANY
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As world population and percentage of this population living in urban areas grow, the challenges for
city logistics increase, as well. Also known as last mile logistics, city logistics aims to achieve an
efficient and effective transportation of goods within urban areas. Considering the recent increasing
trend in customer preferences for online shopping and with the growing success of e-retail commerce,
business-to-consumer e-commerce sales continue to increase. In this setting, few and large customer
orders with large delivery times are being replaced by bigger number of small-size orders with tighter
delivery times. Online e-retail companies are trying to achieve same-day-delivery or even one-hour or
half-an-hour delivery options to meet customer demand. One solution to such a challenging problem is
to consider use of small satellite facilities, which are also called as last mile warehouses within the city,
which is the focus of this study. We propose a 2-echelon model and a mixed integer programming
formulation for it, where products are consolidated in larger size urban distribution centers at the border
of the city and from there distributed to last mile warehouses where a small amount of safety stock for
the orders is kept and then transported to customers guaranteeing to achieve one hour or 30-minute
delivery time. The proposed model aims to minimize fixed cost of opening and operating last mile
warehouses, inventory holding costs and the transportation costs. We test the model using realistic data
of an online retail company in Istanbul Turkey and solve the problem using a commercial solver to
derive managerial insights.

Anahtar Kelimeler: City Logistics, Last Mile Warehousing, Facility Location Optimization,
Inventory Optimization, Mixed Integer Programming
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SIMULATION OF PHASE CURRENT CONDUCT TIME EXTENSION IN BRUSHLESS
DIRECT CURRENT MOTORS
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ABSTRACT

Today, three-phase brushless direct current motor drivers whose use is widespread in every field
unfortunately energize only two phases of the motor at the same time. One of the three phase windings
is temporarily for 60 electrical degrees de-energized. The non-energized winding does not contribute to
the torque and speed production of the motor. Thus, while the brushless direct current motor will actually
produce more speed and higher power, it produces less power and speed. With the drivers used today,
it works with less capacity than its real capacity. Because the duration of the current passing through the
phase windings of the motor is 120 degrees. If the conduction time of the phase current is made greater
than 120 degrees, the three phases of the motor can be used at the same time and the speed and torque
capacity of the motor will increase. In this simulation study, the performance of a brushless direct current
motor operating with a driver that passes current through each phase winding of the motor for 165
degrees was investigated.

Keywords: Brushless direct current motor, simulation BLDC motor, 120-degree inverter, 165-degree
inverter, conduction angle.

1. INTRODUCTION

Due to the brushless direct current motors (BLDCMs) have superior features, they are used in industrial,
military and aerospace applications, servo and robotic applications, medical applications, electric
vehicles, and home devices are increasing day by day [1]. The shape of back electromotive force and
phase currents in BLDCMs are the trapezoidal waveform Rotor position information is required for the
operation of BLDC motors. Rotor position information is obtained from 3 Hall-effect sensors placed
120 degrees apart on the stator as three bits as the most economical solution [2]. With the rotation of the
rotor, the Hall effect position sensors change their signal with every 60 electrical degrees. According to
the 3-bit position information received from the position sensors, the control signal of the transistors in
the inverter is generated by the commutation circuit. Thus, the magnetic field created by the current
passing through the phase windings and the magnetic field of the rotor magnet interact with each other
and the rotor starts to rotate. As the rotor rotates, the 3-bit position signals produced by the Hall-effect
rotor position sensors change and the inverter transistors are switched on or off according to these
signals. Turning on or off of the transistors in the inverter occurs every 60 electrical degrees [3]. These
drivers are also called 6-step drivers because this change occurs 6 times during a full period (360-
degree). These drivers are also called conventional 6-step or 120-degree conduction mode drivers, which
are currently powered by BLDC motors [4]. Because in BLDC motors controlled by these drivers, the
phase current passes through the phase winding for 120 degrees in a half period. But a half period is 180
electrical degrees. Thus, in a half-period of 180 degrees, current flows through a phase winding for 120
degrees [5]. Thus, 66% of one phase winding of the motor is utilized in inverters with 120 degree
transmission mode. In other words, 33% of the capacity of a phase winding of the motor is not used.
[6]. If the duration of the current passing through the phase windings of the motor is increased, the
dynamic performance of the motor and inverter performance will increase compared to the operating
mode with 120 degrees conduction mode [7].

Itis possible to utilize more by increasing the duration of the current passing through the phase windings
of the motor without making any changes on the motor. In this simulation study, the duration of the
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current passing through the phase winding was increased to 165 electrical degrees and the performance
of the BLDC motor was examined. PSIM package program was used in the simulation study [8].

2. 120 and 165-DEGREE CONDUCTION MODE
2.1. 120 Degrees Conduction Mode

In BLDC motor drivers, the duration of the current passing through each phase is 120 degrees in one
half period, and the shape of the phase current passing through is in the form of a trapezoidal wave. In
each half-period, the phase winding remains de-energized for 60 electrical degrees and the direction of
the current passing through the winding changes during this time. That is, commutation occurs during
this time as it seen in Figure 1.

0 0.01 0.02 0.03 0.04
Time (s}

Figure 1. One phase current in 120 degrees conduction mode in BLDC motors

As it seen in Figure 1, the duration of the current passing through the phase winding in a period is 240
degrees. The phase winding contributes to the speed and torque production only 66% of the time. At the
remaining 120 degrees, the phase winding is de-energized. Therefore, the phase winding does not
contribute to the speed and torque production. Figure 2 shows that the changes in the currents passing
through the phase windings during one period. Two phases are active and one phase is not active in the
time intervals indicated by the numbers 1, 2, 3, 4, 5, 6 in Figure 2. Thus, two phase windings are
energized and one phase winding is de-energized. The energizing of the phase windings of the inverter
according to the situation shown in Figure 2 is shown in Figure 3. In Figure 2, phases B and C are
energized and phase A is de-energized in the time interval (1). In Figure 3, this situation is shown with
the number (1). In the case indicated with (1) in Figure 3, phase B is connected to the positive terminal
of the DC source and phase C is connected to the negative terminal of the DC source.

Phase Ais idle. In the case indicated by (2) in Figure 3, phase B continued to be connected to the positive
terminal of the source, but phase C was disconnected from the negative terminal of the source and was
de-energized. This time, phase A is energized by connecting to the negative terminal of the source. Each
time interval from (1) to (6) in Figure 2 occurs at 60 electrical degrees. Thus, as the rotor rotates, the
phase windings are energized sequentially as shown in Figure 3, according to the 3-bit rotor position
information received from the rotor position sensors. The commutation is performed according to the
rotor position information. As can be seen from Figures 2 and 3, in 120-degree conduction mode (120-
DCM), one phase is always de-energized for 60 degrees, two phases are always energized.
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Figure 2. Change of phase currents in three-phase BLDCM
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Figure 3. Phase currents according to the switching state of the transistors
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The energized and de-energized windings are determined according to the rotor position
information and the inverter performs this process. In Figure 3, the de-energized phase windings
are shown in gray color. As it is clearly seen from Figure 3, since two phase windings are connected in
series at every 60 degrees in 120 degree conduction mode, the voltage at the terminals of one phase
winding becomes half of the VDC source voltage (Vf=Vdc/2).

In this simulation study, instead of keeping the phases in conduction for 120 degrees, it is aimed to
increase this duration to 165 degrees. Thus, the speed and power performance of the BLDC motor was
increased by using the phase that was de-energized for 60 degrees.

2.2. 165 Degrees Conduction Mode (165-DCM)

If the duration of the current passing in the phase windings of the BLDC motor is made 165 degrees,
the current will flow through the three phase windings of the motor at the same time. Thus, all phase
windings of the motor will be used for speed and power generation. In order to increase the phase
conduction angle to 165 degrees, the rotor position must be detected more precisely by each 15 degrees.

A (0]
- ‘1‘65‘ > b
| -6
Aphase . | | Q4
TN T T O A e e

- 165 >
bphece | 9
CEPRE R ] e
-0
Cphase | Q2

YV 123 456 7 8 9101112131415161718192021222324 1 2 3
Figure 4. Energizing the phases in the proposed 165 degrees conduction mode

As it seen in Figure 4, the de-energized time of the phase winding has been reduced from 60 degrees to
15 degrees and the duration of the current passing through the phase winding has been increased to 165
degrees. Switching of inverter transistors is carried out taking into account Figure 4. According to Figure
4, the voltage required in the windings according to the energizing order in the windings is given in
Table 1.

In Figure 4, in state 1, 2 and 3 switches Q1, Q6 and Q5 are on. In this case, the A and C phase windings
are parallel to each other, and the C phase winding is connected in series with them. Thus, the value of
the voltages at the terminals of the phase windings becomes Van=Vdc/3, Vbn=Vdc/3 and VVcn=-2Vdc/3.
In the 4th case, the energy of phase C is cut off and current flows through phases A and B. In this case,
since the A and B phase windings are connected in series to each other the voltage at their terminals
becomes Vdc/2. In cases 5, 6, 7 since the switches Q1, Q6 and Q2 are in conduction, the voltages at the
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terminals of the phase windings are; They take the values Van=2Vdc/3, Vbn=-Vdc/3 and Vcn=-Vdc/3.
As the rotor rotates, commutation occurs and the voltages at the terminals of the phase windings change

0, phase voltages
steps closed switches Van Vbn Vcen
1,23 Q1, Q6, Q5 Vdc/3 -2Vdc/3 Vdc/3
4 Q1, Q6 Vdc/2 -Vdc/2 free
56,7 Q1, Q6, Q2 2Vdc/3 -Vdc/3 -\Vdc/3
8 Q1, Q2 Vdc/2 free -Vdc/2
9,10, 11 Q1, Q3,Q2 Vdc/3 Vdc/3 -2Vdc/3
12 Q3,Q2 free Vdc/2 -Vdc/2
13,14,15 | Q3,Q4,Q2 -\Vdc/3 2Vdc/3 -\Vdc/3
16 Q3, Q4 -Vdc/2 Vdc/2 free
17.18,19 | Q3, Q4,Q5 -2Vdc/3 Vdc/3 Vdc/3
20 Q5, Q4 -Vdc/2 free Vdc/2
21,22,23 | Q5,Q4,Q6 -\Vdc/3 -\Vdc/3 2Vdc/3
24 Q5, Q6 free -Vdc/2 Vdc/2

Vdc/3, Vdc/2, 2Vdc/3, Vdc/2, Vdc/3 and 0 Volts.

Table 1. Phase voltages in BLDC motor drives in 165-DCM

As can be seen from Table 1, the voltages at the terminal ends of the phase windings change as the rotor
rotates. Phase voltages change in the form of square sinusoidal. However, at 120 degrees conduction,
the phase voltages are only half of the source voltage (Vdc/2). In Figure 5, the energizing order of the
phase windings is given according Figure 4.
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Figure 5. Energizing phase windings in 165 degrees conduction mode
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As it seen in Figure 5, current flows through all three phase windings of the motor in the same time. The
current of the commutated phase winding is interrupted for a short time and then the current changes its
direction. The commutation winding remains de-energized only at 15 electrical degrees. However, at
120-DCM, the commutation winding is de-energized at 60 degrees.

3. SPEED, POWER and TORQUE in BLDC MOTORS

In BLDC motors, the speed depends on the voltage applied to the phase windings and the magnetic flux
of the poles, as in brushed DC motors. Since the poles are permanent magnets, the magnetic flux of the
poles is constant, the speed of the motor depends only on the voltage applied to the phase windings and
is expressed by equation (1).
Vp—Rp.Ip

T xo 1)
Here, Vp is the phase voltage, Ip is the phase current, K is the motor constant, and ® is the magnetic
flux of the poles. The power of the motor is the sum of the product of the back electromotive force
produced by the phase windings and the current passing through the same phase winding. The power
produced by the BLDCM is expressed by equation (2).

P =Eab-1a+Ebb-Ib +ECb'IC (2)
Eab, Ebb and Ecb are the back emf produced by phases A, B and C, respectively, and Ia, Ib and Ic are
the phase currents.

The torque produced by the BLDC motor is found by dividing the angular velocity of the power
produced by the motor;

T = EagplatEppIptEpclc _ i 3)

Wy Wy

In the power expression equation of the motor, since only two phases are active of the BLDC motor in
the 120-DCM, the instantaneous power expression of the motor is the sum of the power produced by

only the two phases. Thus, if the motor's power expression is rearranged in 120-DCM;

n =

The x and y indices Show that the active phases of the motor since the same phases are not active all the
time.

4. SIMULATION 165-DEGREE CONDUCTION MODE

PSIM package program is a very easy to use, powerful power electronics simulation program. Therefore,
this simulation study was carried out in this program. Changing the Conduction Pulse Width parameter
from the parameters of the BLDC motor in the program is sufficient to change the conduction angle of
the inverter transistors. Normally, in BLDC motor drivers, the 3-bit position information received from
the position sensors is decoded in a decoder circuit to obtain the control signal of the transistors, and the
control signal (gate signals) of the transistors is obtained. But the control signal is taken directly from
the motor in PSIM. Unlike the real application, in PSIM the position signal has a negative value. This
negative pulse indicates that it will be used for transistors connected to the negative source voltage in
the inverter. For this, this negative pulse is multiplied by the negative block and a positive gate signal is
obtained.

In order to better see the effect of the 165-degree conduction mode, the BLDCM was operated as open
loop in the simulation.
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Figure 6. Rotor position and gate signals in PSIM for 165-DCM

As it seen in Figure 6, the rotor position signal has a negative part. But in real practice, Hall-effect
position sensors do not produce negative parts. Hall-effect sensors signals are 120 degrees apart from
each other in 120-DCM applications. The rotor position signals in PSIM perform two functions, one is
the control signal of the transistors and the other is the rotor position signal. Thus, the simulation circuit

becomes very easy and uncomplicated. The PSIM application used in the simulation is given in Figure
7.
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Figure 7. 165-degree conduction mode simulation circuit of BLDC motor

Three phase currents of the motor are given in Figure 8. As it seen from the currents, the currents are
continuous and very close to the sinusoidal form.

(I =T C RN

b

Figure 8. Three-phase currents in 165-DCM
Torque responses of the BLDC motor in both 120 and 165-DCM are given in Figure 9.
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Figure 9. Torgue response of the motor at both 120 degrees and 165 degrees

The speed response of the BLDC motor in both conduction modes is also investigated. The
speed responses of the motor are given in Figure 10.

speed(rpm)
2800
2000
1500
1000
500
120 degrees SPEEdﬂ""Q_EUEB 5"P""' ﬁpeed ripple=7. ‘13'?:'.’:1
ﬂ ________________________________________________________________________________________
0 0.01 0.02 0.032 0.04 0.05
Time (s}
speed(rpm)
R Rt -é&pe edmaae=2289rpljr|- ---------------- ------------------ ------------------
2500 fo----of o Moo Tl . ' ;
2000 |-----f-------TET E  EEGRELECEEE e hEEE T R Rt
B Y A |i eedmin i'z'zlffr'ﬁﬁ-. """"""""" o o
1000 |--- h ----------------------------------- R P R i
Eﬂﬂ ................. I ................. I ................. I .................. : ..................
. ___1_'%?*??_9!???___?P?FFE"ET??_‘%?[E‘!‘ ________________ s E???_E'P_E'_e_ _1__3_5_% __________________
D 0.01 0.02 , 0.02 0.04 0.05

Time (s}

Figure 10. Speed response of the motor in both conduction modes

Page 104



I. ATLAS

International Conference on Research in Applied Sciences

July 09-10, 2022 / University of Jaén, Spain

5. CONCLUSION

In this simulation study, BLDC motor was operated with both conventional driver (120 degrees) and
165 degrees conduction mode inverter and the difference between both drivers was compared. 165-
DCM inverter has increased the performance of BLDC motor. The features that the 165-DCM inverter
brings to the motor are reviewed below;

Phase Current: In the 165-DCM, the phase currents were found to be very close to the sinusoidal form.
The fact that the current is sinusoidal helps the motor to produce more quiet and smoother speed and
torque.
Speed: At the 165-DCM, it is seen that the BLDC motor has produced more speed and smoother speed
than in the 120-DCM as it is seen in Figure 10. The BLDC motor produced 2059.5 rpm while operating
at 120-DCM, while it produced 2268 rpm at 165-DCM. When the BLDC motor was running at 165-
DCM, it produced 208.5 rpm more speed. In order to get 2059.5 rpm from BLDC motor in 165-DCM,
inverter DC bus bar voltage must be reduced from 200 Volts to 184 Volts. This indicates that less DC
voltage should be used at the 165-DCM for the same speed. Thus, it is possible to produce the same
speed with less voltage in this new transmission mode.
In addition, the ripple in the speed of the motor when operating in both conduction modes has been
calculated. Accordingly, when the BLDC motor is running at 120-DCM, the fluctuation in speed is
calculated as 7.13%, and when running at 165-DCM, the fluctuation in speed is calculated as 1.85%.
Thus, it is clearly seen that the ripple in the speed produced by the BLDC motor was much less in the
165-DCM than 120-DCM.
Torque: As it seen in Figure 9, the BLDC motor produced smoother torque when running at 165-DCM
than 120-DCM. In Figure 9, the average torque at 120-DCM is 1.30Nm, while the average torque is
1.268Nm at 165-DCM. Average torgue is low on the 165-DCM, because the speed is high. While torque
ripple on the 120-DCM is 21% the torque ripple on the 165-DCM is 7.8%. In the 165-DCM, the BLDC
motor has produced smoother torque. The ripple in speed and torque is calculated using equation (5)
below.
Ax = fmax~Tmin 10 )

avg
Here, X can be speed or torque.
It is seen that the 165-DCM gives superior characteristics to the BLDC motor. It has been revealed that
the dynamic performance of the motor increases without making any physical changes on the BLDC
Motor. The same speed is produced with less voltage in the new conduction mode. Torque and speed
were found to be smoother in the new conduction mode.

This simulation study should also be done experimentally and the results should be compared.
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OZET

Yol aglarinin engebeli cografi kesimleri biinyesinde barindirmasi ve elverissiz iklim kosullarinda
yasanan olumsuzluklar, karayolu tiinellerinin 6nemini giin gegtikge daha da artirmistir. Tiinellerin her
tiirli iklim kosulunda sagladiklar1 avantaj ve gerek sehir iginde gerekse sehirlerarasi yollarda hiz, zaman
vb. lizerindeki olumlu etkileri, tiinelleri karayollarinin 6nemli bir tamamlayicist haline doniistiirmiistiir.
Diinya genelinde karayolu tiinel yapim teknolojisinin gelismesi ve ve bu konudaki karayolu geometrik
standartlarinin artmasiyla birlikte Diinya’da ve Tiirkiye’de karayolu tiinel sayisinda ciddi bir artig
meydana gelmistir. Tiirkiye 6zelinde 2003-2018 yillar1 arasinda, toplam uzunlugu 410 km olan 274 adet
karayolu tiineli ulasima a¢ilmig, 2023 yilina kadar ise karayolu ag1 iizerinde toplam uzunlugu 700 km
olan 470 adet tiinelin ulasima kazandirilmasi planlanmaktadir. Gerek sehir ici gerekse sehirlerarasi bu
tiir yeralt1 yol sistemlerinin daha da yaygin hale gelmesiyle birlikte siiriiciilerin, siiriis siirelerinin biiytik
bir boliimiinii karayolu tiinellerinde gecirmeye baglayacagi dngoriilmektedir. Dolayist ile siiriiciilerin
tiilnellerde konforlu ve giivenli bir sekilde tasit kullanabilmelerini saglamanin 6neminin giin gegtikce
artacagl yadsimamaz bir gercektir. Tiinel sayisinin ve kilometresinin hizla artmasiyla ne yazik ki
karayolu tiinellerinde 6liimlii, yaralanmali ve maddi hasarli kazalarin sayisinda da oldukga belirgin bir
artis gézlemlenmeye baslamistir. Yasanan bu kazalar sonucu, yiiksek 6liim oranli kazalarin meydana
gelebilecegi g6z oniinde bulundurularak; karayolu tiinel giivenligini ve bu giivenligi etkileyen faktorleri
ele alip degerlendirmek oldukca 6nemli ve gereklidir. Bu amagla, bu calisma kapsaminda tiinel
giivenligine etki eden faktorler, ilgili mevcut standartlar ile detayli olarak incelenmis; giincel
gelismelerle birlikte tiinel giivenligini etkileyen faktorler ve literatiirde ¢ok rastlanilmayan karayolu
tiinellerinde dogru davranis bigimlerini gosteren genel yazili tavsiyeler bir araya getirilerek
paylasilmistir. Boylece, tiinel giivenligi ve isletmesi konusunda paydas olan aragtirmacilar, karar
vericiler, planlama ve uygulamacilara altlik olacak bir dokiiman olugturulmustir.

Anahtar Kelimeler: Karayolu tiinelleri, tiinel igletmesi, tiinel giivenligi, siiriicli davranis.
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ABSTRACT

Road networks include rugged geographical sections and unfavorable climatic conditions have increased
the importance of road tunnels day by day. The advantage of the tunnels in all climatic conditions and
the speed, time etc. both in the city and on the intercity Roads, the positive effects on the roads have
turned the tunnels into an important complement to the highways. With the development of road tunnel
construction technology and the increase in road geometric standards, there has been a serious increase
in the number of road tunnels in the world and Turkey. In Turkey, between 2003 and 2018, 274 road
tunnels with a total length of 410 km were opened for Transportation. It is also planned to bring 470
tunnels with a total length of 700 km on the road network until 2023. It is anticipated that drivers will
start to spend a large part of their driving time in road tunnels such as underground road systems, both
urban and intercity, become more common. Therefore, it is an undeniable fact that the importance of
enabling drivers to drive comfortably and safely in tunnels will increase day by day. With the rapid
increase in the number and kilometers of tunnels, unfortunately, there has been a significant increase in
the number of fatal, injury and property damage accidents in road tunnels. It is very important and
necessary to consider and evaluate road tunnel safety and the factors affecting this safety considering
that accidents with high death rates may occur as a result of these accidents. For this purpose, within the
scope of this study, the factors affecting tunnel safety and the relevant existing standards were examined
in detail by evaluating with current developments, factors affecting tunnel safety and general written
recommendations showing correct behavior in road tunnels. Thus, a document that will be a base for
researchers, decision makers, planning and practitioners who are stakeholders in tunnel safety and
operation has been created.

Keywords: Road tunnels, tunnel operation, tunnel safety, driver behavior.
1. GIRIS

Gelisen ve artan diinya niifusu, iilke i¢i ve iilkeler arasi ticaret iliskilerini artirmis, bu da karayolu aginda
cok hizl1 bir artisa neden olmustur. Yol aglarinin engebeli cografi kesimleri biinyesinde barindirmasi ve
elverissiz iklim kosullarinda yasanan olumsuzluklar, karayolu tiinellerinin 6nemini gittikce artirmistir.
Her tiirlii iklim kosulunda sagladiklar1 avantaj ve gerek sehir i¢inde gerekse sehirlerarasi yollarda hiz,
zaman vb. kolayliklari ile tiineller, karayollarinin 6nemli bir tamamlayicist haline gelmistirler (Koghan,
2021). Karayolu tiinel yapim teknolojisinin gelismesi ve karayolu geometrik standartlarinin artmasiyla
birlikte Tiirkiye’de ve diinyada karayolu tiinel sayisinda ciddi bir artis meydana gelmistir. Ornegin
Avusturya’da 2004 yilindan 2010 yilina kadar karayolu tiinel uzunlugu %29,41 oraninda artmistir. Ayn
donemde Fransa’nin %4,10, Almanya’nin %44,24, Yunanistan’nin %213,24, Italya’mn %31,59 ve
Hollanda’nin %18,79 oraninda artisa sahip oldugu gériilmektedir. italya’nin son on yil iginde tiinel
uzunlugunun %59,38 oraninda artis gosterecegi ve yaklasik 1,3 milyona (metre olarak) ulagacagi ve
Avrupa Birligi (AB) i¢inde ilk sirada yer alacagi tahmin edilmektedir. Yakin zamanda tiinel
uzunluklarinda Avusturya’nin %39,91, Almanya’ nin %72,18, Yunanistan’inin %92,87 ve Fransa’ nin
ise %42,50 oraninda artis gostermesi beklenmektedir (Ntzeremes ve Kirytopoulos 2019). Turkiye’de
tiim diinyadaki egilime benzer sekile hem teknolojik imkanlarin artmasi hem de Kuzey-Giiney aksinda
yasanan gelismelerden dolay tiinelli gecis sayisini ve kilometresini sehir i¢i ve sehirlerarasi yol aginda
hizla artirmistir. 2003-2018 yillan arasinda, toplam uzunlugu 410 km olan 274 adet karayolu tiineli
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ulasima agilmistir. Karayollart Genel Miidiirliigii (KGM) 2019 yih tiinel envanterine gore, Tiirkiye
genelinde 216 adet tek tiiplii, 101 adet ¢ift tliplii olmak iizere 356,8 km uzunlugunda toplam 317 adet
tiinel bulunmaktadir (Kochan, 2021). 2023 yilina kadar ise karayolu ag1 {izerinde toplam uzunlugu 700
km olan 470 adet tiinelin, ulasima kazandirilmasi planlanmaktadir (URL-1). Ulkede béliinmiis yollar
politikas1 ve Karadeniz sahil yolu projesiyle ulasima kazandirilan birgok tiinel, Avrupa Birligi (AB)
tiinel giivenlik standardina gore yapilmistir (Kochan, 2021). Gerek sehir i¢i gerekse sehirlerarasi yeralti
yol sistemleri daha yaygin hale geldikge, siiriiciiler siiriis siirelerinin biiylik bir boliimiinii karayolu
tiinellerinde gecirmeye baglayacaktirlar. Dolayisi ile siiriiciilerin tiinellerde konforlu ve giivenli bir
sekilde tasit kullanabilmelerini saglamak giderek daha da 6nemli hale gelmektedir (Koghan, 2021).

Tiinel sayisinin ve kilometresinin hizla artmasiyla, karayolu tiinellerinde 6liimlii, yaralanmali ve maddi
hasarli kazalar, daha fazla meydana gelmeye baslamistir. Yasanan bu kazalar sonucu, yiiksek 6liim
oranli kazalarin meydana gelebilecegi goz Oniinde bulundurularak karayolu tiinel giivenligini ve bu
giivenligi etkileyen faktorleri ele alip degerlendirmek gerekmektedir. Tiirkiye’de KGM’nin tiineller
konusunda iki nemli rapor ¢alismasi bulunmaktadir. Bu ¢alismalardan ilki, ‘Tiinel isletme ve Bakimi
Tasaris1’ digeri ise ‘Tiinellerin Asgari Giivenlik Gereksinimlerine Iliskin Proje Kriterlerin Belirlenmesi’
konusunda sunulan rapordur (Unal, 2015). KGM’nin 2005 tarihli genelgesi, diinya ¢apinda birgok
kaynag referans alarak olusturulmustur (Koghan, 2021). Bu alanda 2015 yilinda KGM, resmi gazetede
‘Tiinel Isletme Yonetmeligi’ni yayimmlamustir (URL-2). AB iiyesi iilkelerin ulasim, telekomiinikasyon
ve enerji altyapilarini birbirine baglayacak bir Trans-Avrupa Sebekesinin (Trans-European Network-
TEN) gelistirilmesi ile agik ve rekabet edebilir bir pazar sisteminin olusturulmasi amag¢ edinilmistir.
Ulusal ve bolgesel altyap1 sebekelerinin birbirlerine baglanmasi, karsilikli isletilebilir hale getirilmesi,
kopuk baglantilarin tamamlanmasi, tikanikliklarin giderilmesi, adalarin ve kara ile kusatilmis alan
bolgelerin merkezi bolgelere baglanmasi temel hedefler oalarak agiklanmistir (URL-3). Avrupa’da tiinel
giivenligi izerine yasanan talihsiz olaylar yeni politikalar gelistirme ihtiyaci dogurmustur. Bu ¢alismalar
sonucunda optimum giivenlik kriterleri belirlenerek; i¢erisinde Tiirkiye’nin de yer aldig1 Trans-Avrupa
karayolu tiinel giivenligi artirilmaya ¢alisilmistir. AB’de yapilan ¢alismalarda, iilkelerin benimsedikleri
tiilnel glivenlik standartlar1 farklilik gostermektedir. Bazi Avrupa iilkelerinde tiinel giivenligi {izerine
olusturulmus standartlar bulunmasina karsin, bazi iilkelerde yiizeysel bazi iilkelerde ise higbir standart
bulunmamaktadir. Avrupa Birligi, tiinel glivenligini artirmak i¢in teknik ve isletim konularinda tiim tiye
iilkelere yardimci olmayi taahhiit etmistir. Dolayisi ile Avrupa yol ag1 giivenlik gereksinimlerini
karsilayacak ortak bir standart ihtiyact dogmustur (URL-4).

Mevcut durum tiim diinyada yayginlasan tiinelli gecisler ile trafik akiminda ozellikle agir tasit
trafigindeki artis, olasi kazalarin meydana gelme riskini ve trafik gilivenligini daha sik giindeme
getirmeye baglamistir. Tiirkiye’de diger {ilkelerdeki gibi yiiksek 6liim oranli, karayolu tiinel kazalar1 cok
fazla meydana gelmesede ciddi sonuglar1 olan kazalar mevcuttur (Onegin 2003 yilinda Erzincan’da
meydana gelen tiinel kazasi, 27 6lii) (Cubuk vd., 2007). Diinyada da artan bir¢ok tiinel ingast ile birlikte,
tiinel sistemlerinin uzunlugu ve karmasiklig: giderek artmistir (Beard, 2010). Yol Kongrelerinin Daimi
Uluslararas1 Birligi’nin (PIARC, 1995) yaptigi caligmaya gore, bir¢ok iilkede siiriicii belgesi alma
sinavlarinda tiinel giivenligine yer verilmedigi yine bircok iilkede tiinellerde dogru davranis bigimlerini
gosteren genel yazili tavsiyelerin bulunmadigr agiklanmistir. Ayrica agir yiik tasiyan tasitlar acisindan
trafik kontrolii ve yaptirimlar konusunda hukuki diizenlemelerin hemen hemen her iilkede bulundugu
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ancak siiriici egitimi ve smavlarinda tiinellerde dogru davraniglara iliskin diizenlemelerin olmadigi
belirlenmistir (Sinoplu, 2007). Bu ¢alisma ile son yillarda tiim diinyada artan tiinelli gegisler nedeniyle
stiriiciilerin daha ¢ok deneyimledigi tiinelli gecislerde olmasi gereken siiriicii davraniglar kisaca
belirtilerek; bu konudaki bogluk doldurulmaya calisilacaktir. Boylece hem siiriicii giivenligi hem de
olusacak bir kazada tiinel altyapisinda meydana gelecek yiiksek maliyetli hasarlar hakkinda farkindalik
olusturulmasi hedeflenmektedir. Bu amagla ¢aligmada tiinel kazalari, kaza yonetimi ve tiinel glivenligini
etkileyen faktorler detayli olarak irdelenmistir.

2. TUNEL KAZALARI

Kar veya gizli buzlanma, siddetli yagmur, sis, riizgar veya goriisii etkileyecek giines 15181 gibi tehlikeli
iklim etkilerinin, tiinellerde ¢ok sik gériilmemesi kaza riskini agik yollara gére azaltmaktadir (Haack,
2002). Ancak ozellikle tiinelde yangin olmasi durumunda sonuglar son derece yikici ve tehlikeli olabilir,
ciinkii kapali alan 1s1 ve dumanin dagilmasini engeller (Mashimo, 2002). Ayrica, yanginla miicadele ve
kurtarma operasyonu i¢in erigim sinirlamalari ve tiinel kullanicilar igin kapali bir alandan giivenli kagis
yolunun saglanmasindaki zorluklar, kaza siddetini ciddi sekilde artirmaktadir (Mashimo, 2002).

Karayolu tiinellerinde, giivenligi saglamak igin iki énemli konu iizerinde durulur. lki; kaza olasiliginmn
azaltilmasi icin yapilan ¢alismalar ve ikincisi ise meydana gelen kaza ve yanginlarin sonuglarimni
azaltmak icin yapilan calismalardir (Koghan, 2021). Birincisinin kapsamini; tiinel tasarimi, trafik
diizenlemeleri, tiinele kurulan havalandirma sistemleri, aydinlatma sistemleri, i¢ kaplama ve bakim
olusturur. Ikincisini ise; karayolu tiinellerine kurulan acil durum tesisleri ve yangma dayanikl tiinel
yapilari olusturmaktadir (Mashimo, 2002). Dolayisi ile kaza riskini azaltmak i¢in tiinel tasarimlarinin,
trafik diizenlemelerinin ve uygun tesislerin (havalandirma, aydinlatma vb.) cok oOzenli sekilde
planlanmasi, yangin vb. durumlar i¢in ise en uygun acil durum tesislerinin ve yangina dayanikli
korunma-kagma yapilarmin tasarlanmasi1 gerekir (Mashimo, 2002). Sekil 1’de tiinel giivenlik
ekipmanlari ile donatilmis 6rnek bir tiinel gorseli verilmistir.

Tanel Radyosu

B/

Tanel Aydinlatmas:

Havalandirma
Sistemleri

Trafik izleme
Kameralan

Acil cikiglar

Acil durum
Istasyonlari

Coe;:a d:::ln;r?oﬂlloﬂ I z
Sekil 1. Karayolu tiinellerinde kullanilan giivenlik sistemleri ve ekipmanlara ait 6rnek gorsel (URL-5).

AB standartlarinda trafik yonetim ekipmanlan ile ilgili olarak tiinel kapatma ekipmanlar i¢in
tavsiyelere, isaret ve sinyallere yer verilmektedir. Sinyaller araciligiyla, tiinel kullanicilarina tikaniklik,
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ariza, kaza, yangin vb. diger tehlikeler hakkinda bilgilendirme yapilarak, giivenligi saglayacak ve/veya
artircak yonlendirilmeler saglanmaktadir (Kochan, 2021). Bu kapsamda trafik yonetiminde kullanilan
ekipmanlar genel olarak ii¢ smifta gruplandirilmaktadir. Bunlar;

o  Minimum Donanim; bir olay aninda tlinel girisi kapatilarak saglanabilir,

o Temel Donanim; bir olay aninda tiineli kapatmak ve tiinele yaklagma hizini azaltarak saglanabilir,

o Genisletilmis Donamim; gesitli ekipmanlarla, tiinel kapatma, serit kapatma, duruma bagl hiz
azaltma, genel olarak olaylara kars1 uyari, tikaniklik, ingaat isleri, iki yonlii trafik ve zorunluluk halinde
bir tlipte tek yonlii trafigi ¢ift yonlii trafik haline doniistiirme gibi olanaklar isletimciye sunulur (URL-
6).

3. KAZA YONETIMIi VE TUNEL GUVENLIiGIi

Tiinel glivenliginin teskil edilmesinde kaza olasilig1 ve siddeti g6z oniline alinmalidir. Bu nedenle; proje
ve insa asamasinda kesit 6zellikleri, yatay-diisey yonde ve erisim yollar1 izerinde énemle durulmasi
gerekmektedir (URL-7; 2004/54/EC, 2009). Bu kapsamda karayolu tiinelinde yasanacak acil olaylar
karsisinda asagidaki adimlarin takip edilmesi tiinel yonetimi ve giivenligi agisindan oldukga 6nemlidir;

e Karayolu tiinellerinde yasanabilecek acil durum olaylarinda ilgili tiinel trafige kapatilmalidir.
Yasanan acil bir olay karsisinda tiinel i¢ ve dis trafik akiminin zaman kaybetmeksizin durdurulmasi
gerekmektedir,

o Kullanicilar1 uyarmak i¢in gerekli ekipmanlar tiinel igerisinde gerekli oldugu takdirde degisken
mesaj isaretleri ve mekanik bariyerler koordineli olarak kullaniimalidir,

e Kisitlanan trafik akimi i¢ olaydan etkilenmeyen tasitlarin tiineli terk edecek bi¢imde
yonlendirilmesi yapilmalidir,

e Karayolu tiinellerinde acil bir olayinin yasanmast halinde acil hizmetlerin erisimi olabildigince hizli
gerceklesmelidir,

e Tim tiinellerde yasanabilecek kaza, yangin, duran ara¢ vb. durumlarinin tespit edilebilmesi i¢in bir
kontrol merkezinde izleme sistemleri teskil edilmelidir,

e Cift tiipli tiinelde bir olay yasanmasi durumunda trafik durdurulmali ve her iki tiipte de
aktarilmalidir. Boylece kazasiz tiip, kagis ve kurtarma yolu olarak kullanilabilir,

¢ Yasanan olaylarin veya periyodik tatbikatlarin ger¢eklesme siireleri olgiilebilmelidir (2004/54/EC,
2009; Teke, 2012),

e Karayolu tiinellerinde meydana gelen kaza ve yangmlar, tiinelden sorumlu emniyet yetkilileri
tarafindan kayit altina alinmali ve degerlendirmeler yapilarak yetkili makamlara sunulmalidir
(2004/54/EC, 2009; Teke, 2012).

3.1. Tiinel icerisinde Araclar Arasindaki Mesafe, Hiz Ve Sollamanin Diizenlenmesi

Karayolu tiinellerinde tasit hiz ve takip mesafeleri giivenlik agisindan oldukga dnemlidir ve takip altina
alimmalidir (Kochan, 2021). Giivenlik nedeniyle yol kullanicilari normal sartlar altinda ve bir ariza, kaza,
tikaniklik veya bir tiinelde yangin olmasi durumunda onlerindeki aracla yeterli mesafeyi korumalidir.
Trafik yonetmelikleri yeterli mesafenin korunmasimi vurgulamaktadir. Boylece 6ndeki aracin aniden
fren yapmasi durumunda takipte olan arag i¢in giivenli durus mesafesi saglanmis olacaktir. Bu mesafe,

araclar tlinel icerisinde hareket halinde iken genellikle 20 ile 50 metre aras1 6ngoriilmektedir. Tikaniklik
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vb. sebeplerden otiirli trafik dursa bile, araglar aras1 gerekli mesafe her zaman bir tlinelde korunmalidir
(TRANS/AC.7/9, 2001).

e Hiz ve takip mesafesi limitleri, tiinel kullanicilarina bildirilip, kurallara uyulmamasi durumunda
gerekli yaptirimlar uygulanmalidir,
e Hiz limitlerinde seyreden bir aracin iki saniyede alabilecegi yol takip mesafesinde esas alinmalidir,
agir tonajl1 araglarda bu mesafe iki kat lizeri olarak kabul edilmelidir,
o Herhangi bir sebeple trafigin tiinel i¢inde sikismasi veya tamamen durmasit durumunda takip
mesafesinin 5 m’ den az olmamasi saglanmalidir (2004/54/EC, 2009; Teke, 2012).
Mevcut trafik diizenlemelerine gore birgok yolda kamyonlar i¢in azami bir hiz smirt bulunmaktadir. Bu
sinir, tiinellerde sistematik olarak 60 km/s’lik hiza diisiiriilecek olsa (her yonde sadece bir seridi olan bir
tiinelde) tiim araglar hizlarin1 yavas kamyonun hizina ayarlamak zorunda kalacaklar ve bu da tikaniklik
riskini artiracaktir. Dolayisiyla tiinellerde kamyonlar i¢in hiz sinirlamasi ¢ok uygun goriilmemektedir.
Ancak maksimum kamyon hizi sinirlamasi yapilacaksa, bu hiz 60 km/s olarak Onerilmektedir
(TRANS/AC.7/9, 2001).

Her yonde sadece bir seridin oldugu tiinellerde tiim araglar igin sollama zaten yasaklanmigtir. Bazi
durumlarda ise kamyonlarin her yonde birden fazla seridi olan tiinellerde de sollamalarini yasaklamak
miimkiin olmalidir. Kamyonlar i¢in sollama yasagi 6zellikle %3 ’iin tizerinde bir egime sahip tiinellerde
yol giivenliginde 6nemli bir iyilesmeye yol acabilecektir. Bu 6nlem, gerekli tiim trafik ve degisken mesaj
isaretlerini uygun yerlere yerlestirerek gergeklestirilmelidir (TRANS/AC.7/9, 2001).

3.2. Tehlikeli Madde Tasimaciligi i¢in Diizenlemeler Yapilmasi

Tehlikeli maddelerin taginmasini diizenleyen diizenlemeler uluslararasi diizeyde netlestirilmelidir.
Ekonomik Is Birligi ve Kalkinma Teskilati (OECD) ve PIARC bu dogrultuda hazirladiklar1 6neriyi
sunmuslardir (TRANS/AC.7/9, 2001). Bu 6neriye gore;

e Uluslararast diizeyde kabul edilen ve tehlikeli mallarin karayolu tiinellerinde tasinmasina izin
verilmesini diizenlemek i¢in kullanilmasi gereken bes sinifa ayrilmis tehlikeli kargo grubu
olusturulmali,

o Tehlikeli maddelerin tamaminin veya bir kisminin taginmasinin karari alinmadan 6nce tiinel dahil
hem tiim giizergdh hem de alternatif glizergahlar dikkate alinarak nicel bir risk analizi yapilmalidir.
Bu analiz sonucunda gore de bir karar destek modelinin uygulanmasi Onerilmelidir
(TRANS/AC.7/9, 2001).

3.3. Tiinel I¢erisinde Uyulmas1 Gereken Kurallarin Belirlenmesi

Genel olarak karayolunun agik kisimlarinda uyulmasi gereken kurallar karayolu tiinellerinde de
uyulmasi gereken kurallardir. Bu dogrultuda tiinel igerisinde uyulmasi gereken genel kurallar asagidaki

gibi 6zetlenebilmektedir:

¢ Giivenli mesafeyi korumak,

e Hiz limitlerini dikkate almak,

e Arnza ve tikaniklik durumlarinda diger siiriiciileri uyarmak,

e Hatali sollama ve dikkat edilmesi gereken kurallar gibidir (Sinoplu, 2007).

Karayolu tiinellerinde bu genel kurallarin yani sira ayrica;
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o Siiriis yoniinde tek serit mevcut ise sollama yasaktir,

o Tiinel sorumlusu tarafindan talep olmadigi siirece, doniis yapilmasina izin verilmemelidir,

o Tiinel icerisinde aydinlatma gézetmeksizin girislerde farlar aktif hale getirilmelidir,

o Acil durumlar haricinde tiinel i¢inde durmak yasaktir (Sinoplu, 2007), acil durumlarda arag
durduruldugunda motor kapatilmalidir (Haack, 2002).

Tiinel igerisinde aragla siiriis halinde iken trafigin sikismasi, trafik kazasi veya meydana gelen bir yangin
durumunda siiriiciiler i¢in belirlenmis baz1 dogru davranig bigimleri ise asagida kisaca 6zetlenmistir
(Koghan, 2021; Sinoplu, 2007; Haack, 2002).

3.3.1. Karayolu Tiinelinden Geg¢is Aninda Uyulmasi Gereken Davranislar

o Farlar aktif hale getirilmelidir,

o Goriis kisithligr yasamamak igin giines gozIiigii takilmamalidir,

e Yonlendirici ve uyarici trafik isaret ve sinyalizasyonlarina uyulmalidir,

e Radyo acilarak belirtilen frekans kanali ayarlanmalidir,

e Hiz kisitlamasina uyuldugundan emin olunulmalidir,

o Telefon ile konusulmamalidir,

o Takip edilen aragla aradaki mesafe giivenli durus mesafesi olarak korunmalidir,

e ki yonlii trafige sahip karayolu tiinellerinde, kesinlikle sollama yapilmamali ve miimkiin oldukca
saga dogru siiriis yapilmalidir (Sinoplu, 2007), 6zellikle diiz ve uzun tiinellerde artan dikkat ile
siiriis yapilmalidir (Haack, 2002).

3.3.2. Karayolu Tiineli icerisinde Trafik Sikisikhgi Yasanmasi Halinde Uyulmasi Gereken
Davramslar

o Uyarici 1siklar agilmalidir,

e Trafigin asir1 yavaslamasi veya tamamen durmasi halinde onerilen takip mesafesi korunmalidir
(tampon tampona durmayin),

e Trafigin durdugu durumlarda ara¢ motoru kapali tutulmalidir,

e Aractan disar1 ¢ikilmamali,

e Radyo kanali ile yapilan bilgilendirmeler dikkate alinmalidir,

e Tiinel isletim sorumlusu veya sinyalizasyon araglari ile iletilen talimatlar uygulanmalidir (Sinoplu,
2007),

e Arag kesinlikle geldigi yone dondiirilmemelidir (Haack, 2002).

3.3.3. Karayolu Tiinelinde Tasitin Ariza Veya Kaza Yapmasi Halinde Uyulmasi Gereken
Davranislar

e Miimkiin oldugunca arag¢ saga dogru siiriilmeli, siginma cebi mevcutsa siginma cebine yonlenmeli
aksi takdirde acil yaya yollarina dogru arag siiriilmelidir,

e Uyarici 1siklar agilmalidir,

e Ara¢ motoru kapatilmalidir,

e Ara¢ emniyete alinarak (ikaz flasorii, ikaz liggeni) uzaklasilmaldir,

e Kaza sonucu yarali insan varsa ve miimkiinse yaralilara yardim edilmelidir,

o Acil yardim istasyonlarina ulagilmali ve yardim talebinde bulunulmalidir (Haack, 2002).
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3.3.4. Karayolu Tiineli Icerisinde Kullamlan Tasitta Yangmm Cikmas1 Halinde Yapilmasi
Gerekenler

e Ondeki aragla mesafe korunmali (tampon tampona siiriis olmamalr),

o Kuyruktaki herkes arka 4’1{i uyar1 flagoriinii agmali, derhal arabadan digar1 ¢ikilmali ancak arabanin
kapisi kilitlenmemelidir,

e Duman yoniinden aksi yone dogru uzaklagarak kacilmali,

o Asla arag geri dondiiriilmemeli,

e Yangmin siddeti diisiikk ve miimkiinse arag tiinel digina dogru siiriilmeli,

e Yangm siddetinin diisiik olmadigi durumlarda ara¢ miimkiinse siginma cebine, degilse kenara
¢ekilip motor durdurulmalidir. Arag veya tiinel i¢inden temin edilen yangin sondiiriicii ile yangina
miidahale edilmelidir. Yanginin sondiriilmesi miimkiin goéziikmiiyorsa acil ¢ikis giizergdhina
yonenilmelidir. Acil durum istasyonlarindan yardim talebinde bulunulmalidir (Sinoplu, 2007).

3.3.5. Karayolu Tiinelinde Yangin Meydana Gelmesi Durumunda Yapilmasi Gerekenler

o Uyarici 1siklar agilmalidir,
e Arag kenara ¢ekilmeli ve motor kapatilmalidir,
e Arag birakilarak uzaklagilmalidir,
o Kaza sonucu yarali insan varsa ve miimkiinse yaralilara yardim edilmelidir,
o Arag ekipmaninda bulunan veya tiinelden temin edilen sondiiriicii ile yangina miidahale edilmelidir,
e Yangmin sénmesi miimkiin géziikmiiyor ise zaman kaybetmeksizin acil ¢ikis glizergahina dogru
harekete gegilmelidir (Sinoplu, 2007).
4. SONUC VE ONERILER

Son yillarda artan kentlesme, niifus, uluslararasi ticaret ve ara¢ teknolojisinde yasanan gelismelerle
insanlar daha hareketli hale gelmeye baslamistir. Artan hareketlilikle beraber insanlar daha hizli daha
konforlu siirtisler yapmak istemektedir. Tiinel insa teknolojilerinde yakalanan hiz ve kolayliklar da bu
amagcla her iilkede kara ulasiminin, daha hizli ve konforlu olmasi i¢in tiinelli gegislerin sik tercih edilen
bir uygulama olmasima neden olmustur. Ozellikle her tiirlii iklim sartlarinda sagladiklar1 avantajlar
nedeniyle Tiirkiye’de, hizla tamamlanmaya calisilan Kuzey-Giiney aksinda ¢ok sayida tiinelli gecis ile
yol standartlar1 artirilmistir. Boylece 6zellikle daglik ve engebeli bolgelerin zorlu cografyasina ragmen
12 ay kesintisiz ve giivenli siiriise imkan dogmustur.

Ancak tiinel sayisinin ve kilometresinin artistyla beraber karayolu tiinellerinde 6liimlii, yaralanmali ve
maddi hasarli kazalar daha fazla meydana gelmeye baglamistir. Agik yollara nazaran daha az kaza
meydana gelmesine ragmen, tiinellerde gergeklesen kazalarin agik yollardakilerine kiyasla daha siddetli
ve 6liim oranlariin yiiksek oldugu bilinmektedir. Avrupa’da yasanan ¢ok 6liimlii tiinel kazalar1 sonucu
AB tiinel giivenligine 6zel bir 6nem vermis ve Trans-Avrupa Sebekesi dahilindeki tiim tiinellerde
uygulanmak iizere standart ve yonetmelikler yayimlamistir. Bu uluslararasi yol aginin 6nemli bir kismi,
iilke sinirlart icerisinde kaldigi i¢in Tiirkiye’de yapilan tiineller bu yonetmelik ve sartnamelere uygun

olarak yapilmaktadir.

Tiinel isletim ve yonetiminde giivenlik ekipmanlari ve siiriicii davraniglari ¢ok 6nemlidir. Bu ¢calismada

bu amagla bir karayolu tiinelinde olas1 bir kaza aninda vakit kaybetmeden yapilmasi gerekenler kisaca
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aciklanmistir. Ozellikle kazanin oldugu tiinelin derhal trafige kapatilmasi ve akimin derhal durdurulmasi
hayati onem tagimaktadir. Dogru sekilde yapilacak bir trafik akimimin durdurulmasi igin ilgili
ekipmanlar, konunun uzmani/uzmanlar1 tarafindan uygun ve gerekli her yere yerlestirilmelidir.
Boylelikle hem tiinel i¢i glivenlik saglanmis hem de tiinele yaklasim kolu iizerinde bagka bir istenmeyen
olaya firsat verilmemis olacaktir. Tiinel igerisinde agik yollardaki kurallar gegerli olmakla beraber takip
mesafesi, hiz ve sollama manevralari igin ayrica dikkat edilmeli ve ilgili kurallara uyulmasi hayati 6nem
tasimaktadir. Ozellikle akaryakit, kimyasal ve tibbi atik gibi tehlikeli maddelerin tasimaciliginda hangi
tiinellerin kullanilip kullanilmayacagi, ilgili yonetmeliklerle belirlenmeli ve 6ncesinde her tiinel igin risk
analizi yapilmalidir. Tiinel igerisinde kaza aninda veya kazadan sonra yapilmasi gerekenler, her siiriicii
tarafindan bilinmeli bunun i¢in de 6zellikle siiriicli belgesi alma egitimlerinde, teorik ve uygulamali
sinavlarda tlinel glivenligi konusu dikkatlice ele alinmalidir. Tiinel gilivenligi ve glivenli siiriis igin
literatiirde giincel gelismeler 1s181nda hazirlanmig yazili tavsiyelerin oldugu bir dokiimana rastlanmadigi

i¢in ¢alismanin bu anlamda 6nemli bir katki sunacagi diisiniilmektedir.
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LAYOUT OF RECONSTRUCTION ISLANDS WITH CONVEX TECHNIQUE IN LOCAL
DEVELOPMENT PLANS
MEVZI IMAR PLANLARINDA IMAR ADALARININ KONVEKS TEKNIK ILE YERLESIMi
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Artvin Coruh Universitesi, Artvin, Tiirkiye.
“Orcid No: 0000-0002-4290-3684
ABSTRACT

Local zoning plan is one of the types of implementation zoning plan. Implementation zoning plans are
1/1000 scaled plans, with more detailed representations. The local zoning plan is a unique local plan
created for the settlement of areas such as production facilities outside the existing zoning and adjacent
area boundaries. The aim of our study is to examine how the zoning islands can be placed in the area
determined in this way with convex area closures as a method, while determining the island locations
related to the precedent for which building or facility will be placed in the local zoning plans, or which
height coefficients will be created. . In particular, road width and connections and how to place the
islands in the most appropriate way were discussed.

Keywords: Site Zoning Plan, Reconstruction Island, Konveks Technical

Ozet

Mevzi imar plani uygulama imar plam tiirlerinden birisidir. Uygulama imar planlar1 1/1000 &lgekli
planlar olup, detay gosterimleri daha fazladir. Mevzi imar plan1 mevecut imar ve miicavir alan sinirlari
disarisinda o6zellikle iiretim tesisleri gibi alanlarin yerlesim ig¢in meydan getirilen kendine has lokal
plandir. Calismamizdaki amag¢, mevzi imar planlan igerisinde hangi amagli bina ya da tesis
yerlestirilecekse emsal ya da hangi yiikseklik katsayilarinin meydana getirilecegi ile ilgili ada yerleri
tayin edilirken yontem olarak konveks alan kapatmalar ile sinirlar1 bu sekilde belirlenen alan igerisine
nasil imar adalarinin yerlestirilebilecegi irdelenmeye ¢alisildi. Ozellikle yol genisligi ve baglantilar ile
adalarin en uygun nasil yerlestirilecegi irdelendi.

Anahtar Kelimeler: Mevzi Imar Plani, Imar Adasi, Konveks Teknik
1. Introduction

Considering the conditions of the region and the general characteristics of the planning area, the purpose
and need of use of the building, accessibility, sustainability and its impact on the environment, in
accordance with the principles and principles of the implementation zoning plan, master zoning plan;
building blocks related to construction, their uses, building order, building height, floor area coefficient,
floor area floor number or precedent, building approach distance, front facade line, subdivision line, step
line, island separation line, vehicle, pedestrian and bicycle paths, transportation relations, parks, squares,
urban, social and technical infrastructure areas, when necessary; A cadastral site, if any, showing in
detail the decisions regarding the construction and implementation such as parcel sizes, parcel front and
depth, rear facade line, road level and the number of floors below this level, the number of independent
sections, the implementation stages that will be the basis for the zoning implementation programs
required for implementation, and other information. The situation is described in the form of a plan
prepared as a whole with plan notes and detailed report on the approved maps at 1/1.000 scale (Y1ilmaz,
2021). In the regulation, it is seen that there are other plan definitions as well. These include conservation
plan, environmental plan, spatial strategy plan, integrated coastal areas plan, action plan, transportation
master plan and long-term development plan. However, although these plans are adjacent to the concept
of a zoning plan, they do not fall within the scope of the aforementioned concept, except for the
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conservation zoning plan, which is a special-purpose zoning plan type. Therefore, it should be noted
that not every plan mentioned in the legislation in this regard, as well as in the zoning legislation,
corresponds to the concept of a zoning plan, even if it is related. In this respect, taking into account that
the concept, which is only expressed with the term "zoning plan™ in the current legislation on zoning
planning and consisting of master zoning plan and implementation zoning plan types/stages, is included
in the scope of our thesis, it is determined by keeping a projection to the positive law appearance of this
concept; As a result, by exemplary with the basic legislation provisions on the subject, it is determined
that the concept of zoning plan is not defined independently in our current legislation, but only the
definitions of master and implementation zoning plan concepts, which are the components of the
concept, mainly focusing only on physical qualities (Y1lmaz, 2021).

The distinctive features of the strategic planning approach are as follows; being both long-term and
short-term for action, taking into account the opportunities and threats in the external environment and
the strong and weak features in the internal environment, political, economic, social, cultural power
levels, uncertainties. , creating strategies in line with existing and potential competitors, etc. are features
(Karaca, 2022). This approach emphasizes how the planning process will be organized. Planning is seen
as an interactive, communicative activity (public sector, private sector, different interest groups,
different experts, non-governmental organizations) in which horizontal relations are established.
Accordingly, the cooperation of stakeholders; It is emphasized that planning should include all stages
of decision-making, implementation, monitoring-evaluation (Gedikli, 2012; Karaca, 2022). In general
terms, planning is the actions and documents that determine the order and methods to be followed in
order to achieve a determined goal. The purpose of planning activities with the Zoning Law; to ensure
that settlements are built in accordance with science, health and environmental conditions (Cubukgu,
2022).

2.Material and Method

The theory of inequalities is in a process of continuous development and inequalities have become very
effective and powerful tools for studying a wide variety of problems in various branches of mathematics.
The theory of inequalities has been recognized as one of the central areas of mathematical analysis in
the last century and has become a rapidly growing discipline with increasing applications in many
scientific fields. This growth led to the emergence of the theory of inequalities as an independent field
of mathematical analysis. Over the past decade, rapid development in the theory of inequalities has
yielded unexpected results and provided new and simple evidence for current results. It is generally
accepted that some special inequalities are a useful and important tool in the development of different
branches of mathematics. In recent years, this subject has attracted great interest from many
mathematicians and many new results have been obtained in the literature (Pachpatte, 2005;Demirel,
2019).
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Figure 1. Convex Functions (Toigombaeva, 2021).

A strong convex function always has a local minimum. Therefore, it is always important in processes
such as gradual reduction or gradient. Gradient descent in optimization is a popular method in machine
learning. Strong convex does not require the function to be differentiable, and the gradient is replaced
by a sub-gradient when it is not smooth. When analyzing optimization algorithms, it is sometimes easier
to work with strong convex functions that generalize the definition of convexity. Strong convexity is a
somewhat symmetrical concept. Strong convexity is part of the concept of convexity, which allows for
better lower bounds for convex functions. With the use of lower gradients, a quadratic lower bound will
be formed instead of a linear lower bound (Toigombaeva, 2021).
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Figure 2. Strong Convex Functions (Toigombaeva, 2021).
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Here we show that the strong convex function has a quadratic lower bound. This is reminiscent of the
case where the Taylor formula is n = 2. This indicates that the strongly convex function is strictly
convex. Because a quadratic lower bound growth is definitely greater than linear growth (Toigombaeva,
2021).

Figure 3. Convex and Concave Cluster (Giilsu, 2022).

Geometrically, the set B is a line segment with endpoints x and y. In this case, intuitively, the convex
set is the set that is not empty and contains the line segment connecting its two points Bayraktar, 2000;
Gulsu, 2022).

3. Findings and Discussion

Local zoning plan is only one of the 1/1000 scaled implementation zoning plan types. The most
important difference that distinguishes the local zoning plan from revision and addition is that it has no
connection with the existing zoning plan. Local zoning plans mostly mean the planning of the areas
where the facilities will be built. In other words, it is the local-based planning of all kinds of non-
residential areas located far from the city center.

Page 120



1. ATLAS

International Conference on Research in Applied Sciences

July 09-10, 2022 / University of Jaén, Spain

‘.,
<t
ik

B

chicken production and
slaughtering plant

buile {ty area
productio
bwilding
""dﬁ'yare

Figure 4. Image of Chicken Production and Slaughter Farm Site Zoning Plan

In Figure 4, the construction of the site zoning plan for the settlement of the buildings in the area
determined for the purpose of establishing a chicken production and slaughter farm in the area located
in the adjacent area close to the zoning boundaries is shown. While determining this area here, the
building facilities were passed circularly with the convex closure method in the light of the road network.
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Figure 5. Livestock Production Farm Site Zoning Plan View

In Figure 5., a location zoning plan was made in the region announced for the settlement of warehouse
and production buildings in a region with cadastral bases. Again, in a convex way, the y and X
coordinates were determined in the local system, and the location zoning plan was determined by
designating it as a circle at some points and as a rectangle at some points.
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Figure 6. Recycling Facility Zoning Plan Image

In Figure 6, a 1000 scale local zoning plan is created for the establishment of recycling buildings and
the creation of garbage collection areas in the region announced within the boundaries of the adjacent
area, outside the zoning boundaries, in the process of recycling waste garbage.
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Figure 7. View of the Site Zoning Plan of the Treatment Plant Area

In Figure 7., a local zoning plan was made in order to have the treatment pools, buildings and pump
facilities in a certain region by creating the collection point of the sewer lines of the city in the area
declared as a cadastral base in an area far from the boundaries of the zoning plan.
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Figure 8. Trustee Car Park Formation Site Zoning Plan

In Figure 8., the zoning plan will be in the form of financial lands, especially on the cadastral bases, by
determining an area outside the zoning limits of the trustee's car park, the area where the scrapped end-
of-life vehicles are collected.

Page 125



I. ATLAS

International Conference on Research in Applied Sciences

July 09-10, 2022 / University of Jaén, Spain

livestock farm area

slaughterhouse

//’ Ll
/ ’ / Al
\ 4
Y | A

Figure 9. Animal Production and Slaughter Facility Site Zoning Plan Display

In Figure 9., for the purpose of the formation of the cattle production and slaughter facility, the convex
planning in the non-zoning area with cadastral bases is called the location zoning plan. It is announced
with a certain region and the production facility road networks and the desired building constructions

are created together.
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Figure 10. Cement Production Plant Site Zoning Plan View

In the region shown in Figure 10, a cement production facility location zoning plan is prepared by
creating convex shapes by assigning an area away from the city center, as the owners of the immovables,
which are located far from the zoning boundaries and even outside the boundaries of the adjacent area,
are also the treasury.

4.Conclusion and Recommendation

Local zoning plans are the plans that are created on an existing area for any purpose, outside the zoning
boundaries for a certain establishment, without any connection to the existing zoning plan. Local zoning
plans are definitely not a type of plan created to meet the needs of existing people for residential or
commercial purposes. Local zoning plans are made as a type of implementation zoning plans. Areas
with cadastral bases far from the city center, which are mostly non-citizens, should be determined and
a local zoning plan should be made. While creating all the areas in the local development plans, the
desired facility areas together with the road network should be determined with a convex closure.
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AN INVENTORY MODEL FOR DETERIORATING ITEMS FOR LINEAR DEMAND WITH
WEIBULL DETERIORATION

Jitendra Kaushik™ and Ruchika Rai
Christ (Deemed to be University) India
ABSTRACT

The Deacy in any product is a natural process; therefore, the quality of the product gets worse to final
consumption. Hence, retailers get affected due to deterioration. There are several types of demand
patterns exist for deteriorating items. We present an Inventory model for the linear demand function of
time for deteriorating items like fruit, vegetables, and seafood with a partial backlog shortage. We
adopted the Weibull deterioration rate for fruit and vegetable, where deterioration starts immediately
after receiving inventory. Notation and assumption are clearly defined in section 3 then the analysis
approach is applied to find the optimum solution in section 4. The concavity proved theoretically, and
numerical examples support our study. We compare the model on different deterioration rates and
accumulated in the tables. The comparison of our research with other researchers is available as
particular cases. Hence we can take candor decisions with a comparison of other researchers. Then, we
applied sensitivity analysis to find the optimum solution when demand parameters and variables
changed. Finally, we concluded the study with future remarks. Our study will be helpful to keenly
observe the effects of deterioration on the perishable items, which elucidate managerial insights.
Consequently, our study paly a vital role for retailers in enhancing their profit through the keen
observation of deterioration.

Keywords: Linear Demand, Deteriorating Items, Weibull Deterioration
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OZET

Asma, diinyadaki en 6nemli meyve tiriinlerinden biridir. Yaklagik 6000 asma ¢esidinin kiiltiire alindig
bildirilmekte olup, bunlardan 400'i sofralik, saraplik ve kurutmalik gesitler olarak ekonomik 6neme
sahiptir. Asmalar ¢ok ¢esitli iklimlerde yetistirilebilir ve bu da ¢ok farkli ¢esitlerin olusmasina yardimci
olmaktadir. Tirkiye'de zengin gen gesitliligine sahip bir bolgedir. Vitis vinifera cinsi meyve 6zellikleri
bakimindan en ¢ok yetistirilen asma tiiriidiir. Ancak hastaliklara kars1 daha az direnglidir. Fungal
hastaliklar, 6zellikle de “gdvde hastaliklar1” asma hastaliklar1 igerisinde 6nemli bir yere sahiptir. Asma
Govde Hastaliklari, son yillarda diinyada baglar1 tehdit eden en Gnemli hastaliklar haline gelmistir.
Bunlar arasinda Esca (Phaeoacremonium spp), Petri (Phaemoniella
chlamydospora, Phaeoacremonium spp., Cadophora luteo-olivacea) ve kara bacak
(Cylindrocarpon spp. Cylindrocladiella spp., Cylindrodendrum spp., Pleiocarpon sp.), Botryosphaeria
kanseri (Botryosphaeria spp.) tim diinyada baglarda goriilen en 6nemli odun dokusu hastaliklar
arasinda sayilabilmektedir. Bu hastaliklara neden olan etmenler, tiim diinyada ve iilkemizde yayginligini
arttiran, asmalarda verim kayiplarina, geriye dogru dliime ve ani kurumaya neden olan ve kimyasal
miicadelelerinin olmamalarindan dolay1 yeniden dikim maliyetleri nedeniyle ciddi ekonomik kayiplara
neden olan en yikici hastalik etmenleri arasindadir. Bu derlemede, asma 6nemli govde hastaliklarinin
fungal biyocesitliligi, Tiirkiye'de saptanan etmenleri, miicadele uygulamalar1 ve sonu¢ ve Oneriler

verilmistir.

Anahtar Kelimeler: Asma, Vitis, Fungal Biyogesitlilik, G6vde Hastaliklari.
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ABSTRACT

Vine is one of the most important fruit crops in the world. Approximately 6000 grapevine varieties are
reported as cultivated, and 400 of them are economically important as table, wine and drying varieties.
The vines can be grown in a wide range of climates and this helps to create a wide variety of varieties.
It is a region with rich gene diversity in Tiirkiye. The genus Vitis vinifera is the most cultivated type of
vine in terms of fruit characteristics. However, it is less resistant to diseases. Fungal diseases specially
‘trunk diseases’ have an important place in vitis diseases. The Grapevine Trunk Disease (GTD) have
become the most important diseases threatening the vineyards in the world in recent years. Among them,
Esca, Petri (Phaemoniella chlamydospora, Phaeoacremonium spp., Cadophora luteo-olivacea) and
black foot (Cylindrocarpon sp. Cylindrocladiella spp., Cylindrodendrum sp., Pleiocarpon sp.),
Botryosphaeria cancer (Botryosphaeria spp.) diseases are among the most important wood tissue
diseases seen in vineyards all over the world. The agents that cause these diseases are among the most
destructive disease agents that increase their prevalence all over the world and in our country, cause
yield losses, dieback and sudden drying in grapevines, and cause serious economic losses due to
replanting costs due to the lack of chemical control. In this review, fungal biodiversity of grapevine
important trunk diseases, GTD detected in Tiirkiye, Management Practices and conclusion and

recommendations were given.

Keywords: Grapevine, Vitis, Fungal Biodiversity, Trunk disease.
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OZET

Kiiltiirel mirasimiz, doga tarafindan iiretilen ve insanlar tarafindan inorganik ve organik maddeleri bir
arada tutan karmasik yapilardan ¢esitli tiirde eserleri insa etmek i¢in kullanilan her tiir malzemeden
yapilmistir. insanin sanatsal ifadesinin en eski kanitlarindan biri olan tas, mikroorganizmalarin biyolojik
bozunma potansiyelleri nedeniyle kiiltiirel mirasin korunmasinda sorunlara neden olmaktadir. Birgok
biyolojik biiyiime iyi huyludur ve tas yiizeye zarar vermeden yerlesebilir, hatta riizgar ve yagmura kars1
koruyucu bir bariyer gérevi gorebilir. Bununla birlikte, baz1 biiyiimeler alttaki tas ve harca zarar
verebilir. Biyobozunma, binalarin yiizeyinde mikrobiyal kolonizasyonun neden oldugu geri doniisii
olmayan bir hasardir. Metaller ve taslar gibi inorganik malzemelerden olusan kiiltiirel miras nesneleri
mikrobiyal yasami destekler. Mikroorganizmalar, yiiksek metabolik ¢esitlilikleri ve tarihi anitlarin yani
sira dogal kayalar1 kolonize etmek i¢in yiiksek adaptasyon kabiliyetleri nedeniyle tarihi miras alanlarinin
korunmasinda ve muhafazasinda zorluklar ortaya koyabilmektedir.

En sik goriilen tas kolonize edici ajanlar algler, siyanobakteriler, bakteriler, zararli bocekler, mantarlar
ve likenlerdir. Ayrica tarihi binalarin, arkeolojik alanlarin, tag ve metal heykellerin, kaya sanati
alanlarinin, magaralarin, yeraltt mezarliklarinin yiizeylerini kolonize eder. Kolonizasyonlari,
gelismelerine ve sonug¢ olarak tagin alt tabakasinin dogasi ve cevredeki ortamin karakteristigi ile
yakindan ilgilidir. Temel olarak yagis, sicaklik ve bagil nem, hava kirliligi ve biyolojik aktivite gibi
iklim faktorleri, tas bozunma siireglerini etkiler. Mikroorganizmalar, gbze carpmasalar da, tag yiizey

kolonizasyonu ve penetrasyonunun kilit oyuncularidir.

Mantarlar tarihi eserlere ciddi zararlar verebilir. Mantarlar, hem modern hem de tarihi binalarin/anitlarin
baslica biyodeteriojenleri olarak genis capta kabul edilmektedir. Mantarlar yiiksek bir metabolik ¢ok
yonliilige sahiptirler, bu nedenle goriiniimlerinde ve icsel oOzelliklerinde geri doniisii olmayan
degisikliklere neden olan birgok organik ve hatta inorganik yiizeyleri kolonize edebilirler. Mantarlar;
kumtasi, granit, kiregtasi, mermer ve al¢itasi da dahil olmak {izere ¢ok gesitli habitatlara sahiptir ve
kiiltiire] miras anitlarinin ve binalarinin biyolojik olarak bozunmasinda dnemli bir rol oynamaktadir.
Mantarlar biyokimyasal eylemleri ile cukurlagsma ve ¢oziinme yoluyla tasin yapisinda degisikliklere yol
acabilir. Ayrica asidik ve metal selatlayici bilesikler iceren hiicre dig1 miisilajli maddelerle iliskilidirler.
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Asidik metabolitler (oksalik, asetik, sitrik ve diger karbonik asitler), ¢oziindiiriicii ve selatlayici bir etki

ile tas minerallerini bozar.

Bu calisma ile tarihi tas yapilarda bozunmaya sebep olan mantarlarin ekosistemde olusan iklim
degisikliginin etkilerini de vurgulayarak tas ve yapi malzemeleri, kaleler, kiliseler, tag kopriiler, tas

mezarlar vb. farkli yapilar iizerinde gozlemsel olarak mantar yayilisinin bir incelemesini sunmaktadir.
Anahtar Kelimeler: Biyobozunma, mantarlar, iklim degisikligi, kiiltiirel miras, tas

ABSTRACT

Our cultural heritage is made of all kinds of materials produced by nature and used by humans to build
various kinds of artifacts, from complex structures that hold together inorganic and organic materials.
Due to the biological degrading potential of microorganisms, stone, one of the earliest evidences of
human artistic expression, causes problems in the protection of cultural heritage protection. Many
biological growths are benign and can settle on the stone surface without damaging it, and can even act
as a protective barrier against wind and rain. Some growths, though, can harm the underlying stone and
mortar. Biodegradation is irreversible damage caused by microbial colonization on the surface of
buildings. Inorganic elements such as metals and stones, found in cultural heritage artefacts, support
microbial life. Due to their enormous metabolic diversity and adaptation to colonize natural rocks as
well as historical monuments, microorganisms might pose a threat to the conservation and preservation
of historical cultural sites.

Algae, cyanobacteria, bacteria, pests, fungus, and lichens are the most frequent stone colonizers. It also
colonizes the surfaces of historical buildings, archaeological sites, stone and metal sculptures, rock art
sites, caves, catacombs. Their colonization is closely related to their development and, consequently, to
the nature of the substrate of the stone and the characteristic of the surrounding environment. Basically,
climatic factors such as precipitation, temperature and relative humidity, air pollution and biological
activity affect stone degradation processes. Microorganisms have an important role in the colonization
and penetration of stone surfaces, despite their invisibility.

Historical artifacts can be severely damaged by fungi. Fungi are widely recognized as major
biodeterigens of both modern and historical buildings/monuments. Fungi have a wide metabolic range,
so they can colonize many organic and even inorganic surfaces causing irreversible changes in their
appearance and intrinsic properties. Fungi have a wide variety of habitats including sandstone, granite,
limestone, marble and gypsum and play an important role in the biodegradation of cultural heritage
monuments and buildings. With their metabolic activity, fungi can affect the structure of the stone by
pitting and dissolving it. They are also associated with extracellular mucilage substances containing
acidic and metal chelating compounds. Acidic metabolites (oxalic, acetic, citric, and other carbonic
acids) have a solubilizing and chelating impact on stone minerals. Climate change, on the other hand,
has the potential to alter the frequency and severity of catastrophic phenomena such as drought, flood,
and landslides, all of which have unavoidable consequences for cultural property.

This study presents an observational examination of fungal distribution on different structures (stone
and building materials, castles, churches, stone bridges, stone tombs, etc.), emphasizing the effects of
climate change in the ecosystem of fungi that cause degradation in historical stone structures.

Keywords: Biodegradation, fungi, climate change, cultural heritage, stone
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1. GIRIS

Antik caglardan beri tas; yapilarin, heykellerin ve anitlarin insa edilmesinde kullanilmistir. Diinya
yiizeyinde tag hem bol bulunabilir hem de erisilebilir bir iirlindiir. Biiyiik tas bloklarin uzun mesafelere
taginmasindaki zorluklar nedeniyle, dogal tag mostralar1 (yer yiiziine ¢ikmis kaya), genellikle yerlesim
yerlerine ve niifus merkezlerine yakin bulunduklarindan, ¢ogunlukla yerel bir mimari miras kaynak
olarak kullanilmistir. Bu nedenle her zaman en iyi kalitede veya uygun tag malzemeler ingaat veya yap1
malzemesi olarak kullanilmamistir. Di1s ¢evre kosullarina maruz kaldiklarinda, kolayca c¢ikarilip
yontulabildikleri igin baz1 uygun olmayan tas malzemeler kullanilmistir (Fort, 2009; Garcia de Miguel,
2009; Doehne ve Price, 2010; Snethlage, 2011). Tasin diisiik mukavemeti ve sertligi, sert atmosferik
ortamda hizla bozunmasina neden olur (Vazquez-Calvo ve ark., 2007).

Anitlar agik havada sergilendiginde, kiiltiirel mirasin korunmasi konusu son derece énem tasimaktadir
(Sazanova ve ark., 2022). Tas yap1 yiizeyleri, hava kosullar (yagis, riizgar, giines 15181 ve sicaklik),
havadaki siyah karbon, toz ve diger organik ve inorganik partikiillerden kaynaklanan kirlenme ve
mikrobiyolojik gelisim gibi ¢esitli nedenlerle bozunabilir (Sleiman ve ark., 2014). Islak cepheler
ototrofik organizmalarin biiyiimesini tesvik ettiginden, yagmurlu yerlerde ve yogun yagmur mevsimi
boyunca biyolojik kirlenmeye karsi daha yiiksek bir hassasiyet gelisir (Tran ve ark., 2014). Ancak
yliksek sicakliklar malzemelerin 1sinmasina, bu da suyun buharlagsmasina neden olur. Belirli bir iklim
bolgesinde yer alan her yap1 veya anit, benzersiz bir habitat olarak kabul edilebilir. Biyolojik biiylimeyi
etkileyen birincil ¢evresel unsur olan mikro iklimi olusturan cephedeki nem ve 1s1k kosullari, konumun
cografyasina bagl olarak bu iklimsel degiskenler tarafindan belirlenir (Arifio, ve ark., 1997).

Bakteriler, mantarlar, arkeler, algler ve likenler gibi mikroorganizmalarin biiylimesi ve faaliyeti; tas
anitlarin zarar gérmesinin baslica nedenleridir. Eklembacaklilarin yogunlugu, tarihi yerlerdeki mantar
bozunmalari iizerinde dogrudan bir etkiye sahiptir (Tyagi ve ark., 2021). Gozenekler ve yariklar icinde
biiyliyen, matrise sikica yapisan ve susuz kaldiginda stresli kosullarda hayatta kalabilen meristematik
melanize mantarlar da dahil olmak {izere endolitik mikroorganizmalar bozunmaya 6nemli Olciide
katkida bulunur (Toreno ve ark., 2018). Mantarlar, kiiltiirel miras anitlarinin ve yapilarinin biyolojik
bozunmasinda estetik ve yapisal hasara neden olur ve kumtasi, granit, kirectasi, mermer ve algitasi dahil
olmak iizere genis bir habitat cesitliligine sahiptir (Ljaljevia Grbid ve Vukojevid, 2009; Gupta ve
Sharma, 2012). Mantarlar, H+ ve organik asit salgilayarak tasin ¢6ziilmesini veya metal iyonlarinin
selatlanmasin1 hizlandirabilir (Scheerer ve ark., 2009). Bakterilerin ve fotosentetik organizmalarin
kalker olusumunda oynadiklar1 6nemli rollere ragmen, mantarlar belki de karbonat doniisiimiinde daha
onemli ve baskin olabilir (L1, ve ark., 2018). Yakin zamanda yapilan bir aragtirma, mantarlarin, 6zellikle
de cok yavas biiyiiyen bir tiir siyah mantar ve maya benzeri mantarlarin, mermerlerin ve diger kayalarin
parcalanmasinda 6nemli bir rol oynadigini1 gostermistir (Sert, 2019).

Cogu durumda, mikrobiyal endolitler tasa yalnizca birka¢ mikron ila birka¢ milimetre niifuz eder.
Bununla birlikte, gdzeneklerin boyutuna baglh olarak, yosunlar ve mantarlar yiizeyin bir¢ok santimetre

altindaki taglarda yasayabilir (Hallmann ve ark. 2014a).

2. BIYOLOJIiK BOZUNMA

Kiiltlirel mirasin bir pargasi olan tag anitlarda ¢esitli canlilar yasamaktadir. Mantarlar, algler, bakteriler,
yosunlar ve likenlerin bir dizi 6nemli taksonundan organizmalar litobiyotik topluluklara dahildir
(Sazanova ve ark., 2022). Tas yiizeylerdeki biyolojik kolonizasyon, biiylime, dagilim ve metabolik
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aktivite, tas alt tabakanin biyo-duyarliligindan, gevresel faktorlerden (giines radyasyonu, sicaklik, su,
nem, pH, riizgar, atmosferik kirlilik, yilizeyde partikiil birikimi, vb) ve belirli mikro iklim
parametrelerinden (yonlendirme, gélgeye maruz kalma, vb.) etkilenir (Gorbushina ve Petersen, 2000;
Zanardini ve ark., 2000; Herrera ve Videla, 2004; Monori ve Pitzurra, 2008; Scheerer ve ark., 2009;
Miller ve ark., 2012a).

Canlilarin biyolojik faaliyeti nedeniyle bir malzemenin niteliklerinde meydana gelen istenmeyen
degisiklikler biyolojik bozunma olarak bilinir. Guillitte'e (1995) gore, bir malzemenin canlilarin
kolonizasyonunu destekleme kapasitesi olan biyo-alicilik 6zelligi, kimyasal ve mineral bilesiminin yani
sira gdzenek yapisina, hidrik 6zelliklerine ve piiriizliiliik degerlerine baglidir. Mikrobiyalkolonizasyon
seviyesi iklimden ve tas yilizeyinde organik hava artiklarinin birikmesinden etkilenir. Bakteri, mantar ve
liken gibi mikroorganizmalarin bilylimesi ve ardindan yosun ve diger bitkilerin olusmasi, genellikle
tagin biyolojik bozunmasinin baglangicini isaret eder.

Kayalarin tizerinde ve i¢inde yasayan mantarlar karnabahar benzeri mikro koloniler olusturur, son
derece kalin, ¢cok katmanli hiicre duvarlarina sahiptir ve melaninle kaplanarak koyu, siyahimsi
kahverengi bir goriiniim verirler (Wollenzien ve ark., 1995). Mantarlar tarafindan iiretilen miselyum,
yariklar ve mikro bosluklar yoluyla genisleyerek ve bliyliyerek tasin mekanik olarak bozunmasina neden
olur. Organik asit salgilar1 da kimyasal tas bozunmasina neden olur (Salvadori ve Municchia, 2016).

Mantarlar, asir1 sicaklik, giines 1sinimi ve su kithigi gibi streslere maruz kalabilecekleri ¢oller, kutup
bolgeleri ve kirli alanlar da dahil olmak {izere en diismanca ortamlarda bile hayatta kalabilirler. Bunun
nedeni, hem morfolojik hem de fizyolojik olarak uyum saglama yetenegine sahip olmalaridir (Iversson
ve ark., 2016).

Mantar sporlar1 hava, atmosferik su, bocekler ve diger biyotik vektorler tarafindan tasinir. Kaya
ylizeylerinde c¢esitli besin maddeleri bulunabilmesine ragmen (6rnegin, havadaki toz partikiilleri,
endiistriyel ve konut emisyonlar1 ve kirleticiler ve mikroorganizmalar, bocekler ve memelilerden gelen
eksudalar), birgok mantar az besin varliginda gelisebilir. Mantarlar yiiksek oranda pigmentli
olduklarindan ve biiylimeleri ¢iplak gozle goriilebildiginden, kiiltiirel miras alanlarinin renginin
solmasindan baslica sorumludurlar. Fiziksel yaklasim kullanildiginda lezyonlar tipik olarak yiizeyde
gordiliir. Biyopitting, siyah mantarlarin bir sonucu olarak tas iizerinde gelisen, ¢ap1 ve derinligi 2 cm'ye
kadar olan lezyonlar i¢in kullanilan bir terimdir (Grbic ve ark., 2009). Bu mantarlarin hiicre
duvarlarindaki yiiksek melanizasyon, yasadiklar tas ylizeylerin yamali goériinmesine ve hatta tamamen
siyah katmanlarla kaplanmasina neden olur.

3. KULTUREL MiRAS UZERINDE MANTAR BOZUNMALARI
Giinlik hayatimizda mantarlar faydali veya zararli olabilir. Hem inorganik tag hem de beton i¢in

potansiyel olarak biyolojik bozunmaya neden olabilmeleri, onlar1 mikotoksin sentezleyen patojenler
haline getirmektedir (Mitchell ve Gu, 2000; Sabev ve ark., 2006; Meng ve ark., 2017). Yogun renkleri,
asidik salgilart ve malzemelerin icinde hif gelistirmeleri nedeniyle mantarlar, bina yiizeylerinde
biyolojik bozunmada rol oynamaktadir (Ferrari ve ark., 2015). Melanotik mantar ve aktinomisetler gibi
baz1 taksonlar, organizmalarini en kuru kosullardan, kurumadan ve bazi bakteri ve eklembacaklilar

tarafindan tretilen hidrolitik enzimlerden korumak igin koyu renkli pigmentler gelistirir (Gémez-
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Alarcon ve ark., 1995; Jacobson, 2000). Hiicre duvarlarinin melanizasyonu, mimari yiizeylerin estetik
biyolojik bozunmasinda da dnemli bir faktordiir (Gaylarde ve Morton, 2002). En yikic1 organizmalar
olan mantarlar, tas anitlarin yiizeylerine saldirir ve hatta niifuz eder. Bu organizmalarin faaliyetleri,
iklimsel faktorlerin (yliksek 1s1nim, nem, sicaklik ve yeralt1 sulari ile asir1 1slanma ve kuruma, vb) yani
sira hava kirliligi ve hava otrofikasyonu gibi yap1 malzemelerinin fiziksel, kimyasal ve mekanik
ozelliklerinin bozunmasina yol agan diger ¢evresel faktorler tarafindan kolaylastirilmaktadir (Hegab ve
ark., 2019). Durgun (hareketsiz) mantar sporlari, tas yiizeyinde bulunan organik kalntilarin zengin
besinleriyle birlikte yeterli 151k ve yeterince sicak bir ortam oldugunda uygun kosullar altinda tireyebilir
(Hegab ve ark., 2019).

Anitlarin tahribati, mantarin tiriine, yiizeyin dogasina ve c¢evredeki c¢evresel kosullara gore
degismektedir (Tyagi ve ark., 2021). Yumurta sarisi, kazein, keten tohumu, haghas tohumu ve benzeri
organik kaynaklar, antik sanat eserlerinin ve binalar i¢in boyalarin yapiminda kullanilmistir. Bu organik
maddeler, mantarlar da dahil olmak iizere mikroorganizmalari ¢eker ve biiylimeleri igin bir substrat
saglar. Oldukga asindirict olmalar1 ve malzemeleri bozma siirecinde aktif olmalar1 nedeniyle mantarlar
tipik olarak siva, harg ve yapi taslarinda bulunur (Sterflinger, 2000).

Mantarlar, neden olduklar1 yapi hasarinin tiiriine goére dort gruba ayrilabilir (Tyagi ve ark., 2021).
Birincisi, ¢ogunlukla nemli tuglalarda ve binalarin sivalarinda bulunan siva mantarlaridir, drnegin
Coprinus spp., Peziza spp. ve Pyronema domesticum. ikincisi, cogunlukla tas binalarda bulunan tas
mantarlaridir, rnegin Botrytis spp., Mucor spp., Penicillium spp. ve Trichoderma spp. Uciincii tiir ise
Alternaria alternata, Aspergillus spp., Aureobasidium pullutans, Penicillium spp., Cladosporium
herbarum, Fusarium oxysporum ve Phoma violacea gibi binalarda boyalarin renginin solmasina neden
olan boya mantarlaridir. Dérdiincii kategori metal, cam ve dolgu macunlarinda gekil bozukluguna neden
olan metal ve dolgu macunu mantarlaridir, 6rnegin Cladosporium resinae, Aspergillus niger,
Aurebasidium pullulans, Chaetomium globosum, Geotrichum spp., Penicillium luteum ve Trichoderma
viride (Tyagi ve ark., 2021).

Mantar ve likenlerin neden oldugu siyah renk degisimlerine sahip beyaz Carrara mermerinden
yapilmis heykel; Boboli Parki, Floransa, Italya (Sterflinger, 2013).
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Eski Roma yerlesiminden (Dogu Sirbistan) ¢ikarilan antik bir tas “’Stela’’ {izerinde mantar
kolonizatdrlerinin neden oldugu biyolojik bozunma (Savkovi¢, ve ar., 2016).
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Ceneviz kalesi (Olympos antik kenti) tizerinde siyah mantar kolonileri (Sert, 2019).

4. ATMOSFERIK AJANLAR

Yap1 malzemelerinin gdzenekliligi ve gecirgenliginin yani sira gevredeki ortam da biyolojik bozunmay1
etkileyen faktorlerdir. Giines, don, tuzlar, riizgar, yagmur ve kirlilik gibi abiyotik unsurlarin tiimii
anitlarin, heykellerin ve agikta birakilan diger sanat eserlerinin yipranma siireglerine katkida bulunur
(Toreno ve ark., 2018). Su, tas1 etkileyen bozunma siireglerinin ¢ogunda yer aldigindan, en giiglii
ayrisma maddesidir. Coziinebilir tuzlarin hareketi, ¢dziinmesi ve kristallesmesi, hidrasyon ve hidroliz
reaksiyonlari, donma ve nem etkisi, hava kirleticileri ve asit yagmurlarinin neden oldugu ciiriime,
biyolojik bozunma ve kiif gelisimi de dahil olmak iizere tiim bu siirecler suyun varligina ihtiya¢ duyar
(Riederer, 1988). Su dondugunda %9'a varan hacim artig1 nedeniyle, gbzenek sistemi i¢inde mekanik
bozunma meydana gelir. Mevcut mikro ¢atlaklarin daha derin ve daha biiyiik hale gelmesine ek olarak,
donma basinci tagin ¢ekis giiciine yaklastiginda yenileri ortaya ¢ikar. Su ¢oziildiigiinde, taze mikro
catlaklara dogru hareket ederek siireci yeniden baslatabilir ve her seferinde daha biiyiik bir bozunmaya
neden olabilir (Lienhart, 1988).

Suyun ¢6ziinen maddeden daha biiyiik bir oranda bulundugu en agir hidrasyon kosullarinda ¢oziinme
stirecleri olusur. Su bir yiizeye adsorbe oldugunda, fiziksel hidrasyon da olusur. Hacim artis1 nedeniyle,
kil mineralleri veya baz1 tuzlarda oldugu gibi mekanik ayrigma meydana gelir.

Gozenek sisteminin 6zellikleri suyun nasil emildigini, tutuldugunu ve i¢inden nasil tagindigini dogrudan
etkiler. Su ne kadar ¢ok tutulur ve gozenek sistemi boyunca ilerleyebilirse, tag malzeme o kadar ¢cok
bozunur (Fort, 1996). Su, tuz ve buz kristallesmesi, ¢oziinme, kirletici maddelerin ve nemin
adsorpsiyonu ve biyolojik kolonizasyon siireclerini tesvik ettiginden, su mevcut oldugunda tasin
dayaniklilig1 azalir (Benavente, 2006).

Tas malzemeler 1sinmanin bir sonucu olarak genlesir ve sogumanin bir sonucu olarak biiziilir. Bu
kosullara maruz kalan tag veya yakinindaki malzemeler mekanik ayrigsma, parcalanma ve gerilime ugrar.
Atmosfer ve alt tabaka giines radyasyonu ile 1sinir ve bu da nem degisimine neden olur. Bu sicaklik ve
bagil nem degisimlerinin bir sonucu olarak tas yilizeyinde yogusma/buharlasma dongiileri olusur. Bu
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dongiiler es zamanli olarak tasin sicakligina, ¢oziinebilir tuzlarin varligina ve tiiriine ve ortam havasinin
¢iglenme noktasina baglidir (Camuffo, 1986, 2014).

Riizgar, asindirict giicii nedeniyle, 6zellikle daha 6nce aginmis bir yiizeye sahip tag malzemeler lizerinde
mekanik ayrismaya neden olur. Ayrica kirilgan veya zayif bolgelerin kaybina neden olma giiciine
sahiptir. Tas malzemelerin ayrigma ve bozunma siiregleri sirasinda meydana gelen kimyasal

reaksiyonlar, ortam havasinin kimyasal yapisindan da etkilenir (Mingarro, 1996; Brimblecombe, 2014).

5. SONUC
Jeokimyasal degisimin 6nemli biyotik ajanlar1 olarak mantarlar, 6zellikle atmosfer, hidrosfer, biyosfer

ve litosfer arasindaki araylizde kritik bolgede kaya kaplamalari olarak var olabilirler. Dallanma ve ipliksi
biliylime sekilleri, olumsuz ortamlara morfolojik olarak uyum saglama kapasiteleri, gesitli jeoaktif
metabolitler salgilayan organik karbon bazli metabolizmalar1 ve diger organizmalarla kurduklari
simbiyotik iligkiler sayesinde kaya substratlarindaki (6rnegin likenler ve mikorizalar) bircok metal ve
mineral doniisiimii tizerinde 6nemli bir etkiye sahiptirler. Bu tiirbiyotik degisiklikler, yalnizca abiyotik
degisimlerden daha hizli gergeklesebilir. Mikrobiyal saldiri, sanat eserinin rengini ve/veya seklini
degistirmenin yani sira, nesnenin yiizeylerinde ve i¢ bolgelerinde mekanik ve kimyasal hasara yol acarak
zamanla bozunmaya neden olur. Gerekli dnleyici tedbirlerin alinabilmesi igin, her bir anitin ingasinda
kullanilan yap1 malzemeleri ve duyarli oldugu mikro iklim hakkinda en kapsamli arastirmalarin
yapilmasi gerekmektedir (Choidis ve ark., 2021). Bu tiir anitlar mikrobiyal kirlilik nedeniyle yavas yavas
tahrip olurken, ayn1 zamanda orada korunan kiiltiirii de 6ldiirmektedir. Mantarlar1 dogru bir sekilde
tanimlamak ¢ok oOnemlidir ¢linkii hepsi aym derecede zararli degildir. Aspergillus, Fusarium,
Cladosporium, Curvularia ve Penicillium, iklim kosullarmma ve malzemelere bagli olarak miras
alanlarinin bozunma siirecine katkida bulunan baslica mantarlardir. Mantar bozunmasinin fiziksel,
kimyasal ve mekanik olmak {izere ii¢ farkl tiirii ve iki farkli mekanizmasi vardir. Bunlardan ilki,
mantarlarin anit malzemeyi bir besin kaynagi olarak kullanabildigi ve iizerinde biiyiiyebildigi,
dziimleyici biyokimyasal bozunma olarak bilinen dogrudan yontemdir. ikincisi, mantarlar tarafindan
iiretilen metabolitlerin yap1 malzemeleriyle reaksiyona girdigi, asimilasyonsuz yontem olarak da bilinen
dolayli yontemdir. Tiim bu degiskenler bozunma modelinde (renk degisimi, asit iiretimi, korozyon,
selasyon vb.) yer alan tiirlerin sayisim ve cesitliligini etkilemektedir. iklim degisikliginin, kiiltiirel
mirasa sahip tas eserler lizerinde hizli bozunmaya neden olacagi 6ngoriilmektedir. Mantar bozunmasini
erken asamalarda durdurmak igin, tarihi tas yapilarin kapsamli bir sekilde temizlenmesi faydali olabilir.
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OZET

Bu ¢alismanin amaci; fen lisesinde 6grenim goren 14-17 yas arasindaki 6grencilerin bilgisayar oyunlari
oynama davraniglari ile gorsel reaksiyon zamanlari arasindaki iligkiyi incelemektir. Bu amagla
aragtirmaya farkli siniflarda 6grenim goéren kiz ve erkek lise 6grencileri dahil edilmistir. Calisma
oncesinde tiim 6grenciler arastirma siireci hakkinda bilgilendirilmistir. Her bir 6grenciye 10 sorudan
olusan bilgisayar oyunu oynama ile ilgili davranig ve goriisleri i¢eren anket arastirmaci tarafindan
uygulanmis sonrasinda bilgisayarda program aracilig1 ile gorsel reaksiyon zamani testi yapilmistir. GRZ
testi her bireye oturur pozisyonda, ¢evreden etkilenmemesi i¢in sakin ve bos bir odada uygulanmustir.
Elde edilen veriler ve anket sorularina verilen cevaplar puanlanarak istatistiksel analizler igin SPSS 22.0
paket programi kullanilmistir. Elde edilen veriler degerlendirildiginde dokuzuncu sinif 6grencilerinin
gorsel reaksiyon zamanlarinin diger subelerdeki Ogrencilere goére; oyun oynayan Ogrencilerin
oynamayan Ogrencilere gore, yasa gore, giinlik oyun oynama siirelerine gére ve oyun oynanan
platformlara gore istatistiksel olarak anlamlilik bulunmustur (p<0.05). Sonug olarak, bilgisayar ve
telefon gibi araglarla oyun oynayan cocuklarin uygulamada zorluk ¢ekmedikleri ve gorsel reaksiyon
siirelerinin 1yi diizeyde oldugu, ayrica yas artik¢a gorsel reaksiyon siirelerinin uzadigini syleyebiliriz.

Anahtar Kelimeler: Bilgisayar oyunu, reaksiyon, oyun

ABSTRACT

The aim of this study is to examine the correlation between the behaviors of playing video games and
visual reaction times of students aged 14-17 studying at a science high school. For this purpose, male
and female high school students studying in different classes were included in the study. Before the
study, all students were informed about the research process. A questionnaire consisting of 10 questions
for each student, including behaviors and opinions about playing computer games, was administered by
the researcher, and then a visual reaction time test was performed via a computer program. The VRT
test was applied to each individual in asitting position, in a quiet and empty room to avoid being affected
by the environment. The data obtained and the answers given to the survey questions were scored and
the SPSS 22.0 package program was used for statistical analysis. When the data obtained are evaluated,
a statistically significant difference was found (p<0.05) between the visual reaction times of the ninth
grade students compared to the students in other branches; the students who play games and the students
who do not play, according to age, daily game playing times and the platforms where the game is played.
As a result, we can say that children who play games with tools such as computers and phones do not
have difficulty in practice and their visual reaction times are at a good level, and their visual reaction
time increases with age.

Keywords: Video game, reaction, game
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1. GIRIS

Oyun kavrami; yetenek ve zeka gelistirici, belli kurallari olan, iyi vakit gecirmeye yarayan eglence
olarak tanimlanmaktadir (Ttirk Dil Kurumu, 2022). Fransiz sosyolog Roger Caillois (1957) ise oyunu
zorunlu olmayan, yasamin rutininden ayri olarak kendi zamani, mekani ve kurallar1 olan, énceden
sonuglar belirlenemeyen, eglenmek i¢in gergek hayattan farkli oldugu bilinciyle goniillii olarak yapilan
bir etkinlik olarak tanimlamistir. Dijital oyun kavrami ise bilgisayarlarda, tabletlerde, oyun
konsollarinda ya da cep telefonlarinda oynanan oyunlar ifade eder. Dijital oyun kavrami “video
oyunlar1”, “mobil oyunlar” ve “bilgisayar oyunlar1” terimlerini kapsayan bir kavramdir. Ciinkii her ii¢
terimde de bulunan ortak 6zellikler kontrol igleminin klavye, yonetme kolu ya da tus takimiyla olmasi
ve gorlintiilenmenin bir ekran araciligiyla olmasidir. (Kirriemuir, 2002; Pala ve Erdem, 2011). Bu
nedenle bu ¢alismada video oyunlari, mobil oyunlar ve bilgisayar oyunlari terimlerini kapsayan “dijital
oyun” kavrami kullanilacaktir.

Reaksiyon zamani, aniden ortaya ¢ikan ve dncellenmemis olan bir sinyalin ulagsmasindan, bu sinyale
cevaba kadar gecen siirenin miktaridir (Schmidt, 1988). Uyaranlar isitsel, gorsel veya dokunsal olabilir
(Ricci, 1967). Dijital oyunlarda gorsel reaksiyon siiresi bilyilk énem arz eder. Ozellikle rekabetci
oyunlarda ekran karsisinda gorsel uyaranlara en hizli tepkiyi vermek oyunu kazanmanin kilit
noktalarindan biridir. Bu bilgilerden hareketle bu ¢alismanin amacini, fen lisesinde 6grenim goéren 14-
17 yas arasindaki 6grencilerin bilgisayar oyunlari oynama davraniglari ile gorsel reaksiyon zamanlari
arasindaki iliskinin ortaya konulmasi olusturur. Literatiir taramalarinda bulunan olumlu ve olumsuz
etkilerin farkindaligiyla ¢alismamizda dijital oyunlarin gorsel reaksiyon zamanlara olan etkilerini
incelemeyi amagladik. Dijital oyun oynayan Ogrencilerin oynamayanlara gore gorsel reaksiyon
siirelerinin daha az ¢ikacagini bu arastirmanin hipotezi olarak belirledik.

2.MATERYAL VE METOT

Bu calismaya 14-17 yas araliginda fen lisesinde farkli kademlerde 6grenim goren toplam da 76
birey goniilli olarak dahil edildi. Bilgisayar oyunu oynama ile ilgili goriisler anketinin hazirlanmasi,
daha once literatiir taramasi yapilarak olusturulmus sorulara, arastirmaci tarafindan farkli sorular
eklenerek calismaya 6zgii gelistirilmistir. Bu anketin hazirlanmasinda daha 6nceki bu konuya 6zgii
caligmalar incelenmis ve bu aragtirmanin amaglarina uygun sorular iretilerek taslak form
olusturulmustur. Taslak form hakkinda uzman/hakem goriisleri alinmis, anketin kapsami ve sorularin
anlagilirlig1 gézden gecirilmis ve gerekli diizeltmeler yapilarak ankete son hali verilerek uygulanmistir.
Uygulanan anketlerin ardindan 6grencilere oturur pozisyonda, ¢evreden etkilenmemesi i¢in sakin ve bos
bir odada gorsel reaksiyon zamani testi (GRZ: www.humanbenchmark.com) diziistii bilgisayar aracilig1
ve bilgisayar programi araciligi ile uygulanmistir. Reaksiyon zamanlar1 beser kez olgiiliip ortalamalari
milisaniye cinsinde kaydedilmistir.

2.1. ISTATISTIKSEL ANALIZ

Elde edilen verilerin analiz edilmesinde Excel ve SPSS 22.0 paket programlar1 kullanilmistir. Anketten
elde edilen verilerin frekans dagilimlar tespit edilerek, oyun tiiri ve diger degiskenler ile gorsel
reaksiyon testleri arasinda anlaml bir farkin olup olmadigini belirlemek i¢in Bagimsiz 6rneklem t testi,
varyans analizi (One Way ANOVA) ve LSD testleri yapilmistir. Analiz sonuglarinin istatistiksel olarak
anlamlilik seviyeleri p<0.05 diizeyinde degerlendirilmistir.
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3. BULGULAR

Elde edilen verilerin analizi ve anket sorularina verilen yanitlar tablolar halinde sunulmustur.

Tablo 1. Yas gruplarina gére GRZ degerlerinin analizi

N Ort.£S.S p
14 yas 15 250,26+18,90
14-17
15 yas 13 265,46+49,23
GRZ (,003)
16 yas 21 274,23+46,86
17 yas 27 287,03+£28,15

Tablo 1’de yaslara gore gorsel reaksiyon zamanindaki farkliliklar incelenmigtir. 14 yasindaki
Ogrencilerin gorsel reaksiyon zamani ortalamasi 250,26+18,9 ve 17 yasindaki &grencilerin gorsel
reaksiyon zamani ortalamasi 287,034+28,15 arasinda p<0,05 diizeyinde farklilik bulunmustur.

Tablo 2. Sinif diizeylerine gore GRZ degerlerinin analizi

N Ort.£S.S p
9. Simif 20 249,5+21,89 9-10
(,047)
GRz 10. Simif 23 271,73+£52,34
9-11
11. Sif 33 287,09+28,19 (,000)

Tablo 2’de smif diizeylerine gore GRZ degerlerindeki farkliliklar incelenmistir. 9. 10. Ve 11. Sinifta
okuyan ogrencilerin GRZ ortalamalar1 249,5 + 21,89, 271,73 + 52,34, 287,09 + 28,19 seklindedir. 9.

Sinifta okuyan 6grencilerle 10. Ve 11. Smifta okuyan 6grencilerin GRZ ortalamalari arasinda anlaml
diizeyde p<0,05 farklilik bulunmustur.

Tablo 3. Giinliik oyun oynama siiresine gore GRZ degerlerinin analizi

N Ort.£S.S p
Oyun Oynamayanlar 23 291,47+46,77

1-3 saat-Oyun Oynamayanlar (,002)

1 saatten az 21 278,57+28,97
GRZ 3-5 saat-Oyun Oynamayanlar (,004)
1-3 saat 25 257,64+32,28
3.5 saat 7 245.57421.85 3-5 saat-1 saatten az (,039)

Tablo 3’te giinliik oyun oynama siiresine gére GRZ degerlerindeki farkliliklar incelenmistir. Oyun
oynamayan Ogrencilerin GRZ ortalamas1 291,47+46,77 ile giinde 1-3 saat aras1 oyun oynayan
Ogrencilerin 257,64+32,28 ve gilinde 3-5 saat aras1 oyun oynayan Ogrencilerin 245,57+21,85 GRZ
ortalamalar arasinda anlamli derecede p<0,05 farklilik bulunmustur.

Tablo 4. Oyun oynanan platforma gére GRZ degerlerinin analizi
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N Ort.£S.S p
Oyun Oynamayanlar 23 291,47+46,77 Cep Telefonunda-Oyun
Cep Telefonunda 35 262,05+34,31 Oynamayanlar (,004)
CRz Bilgisayarda 15 265,33+26,86  Bilgisayarda-Oyun Oynamayanlar
Oyun Konsolunda 3 286+19,52 (,037)

Tablo 4’te oyun oynanan platformlara gore GRZ degerleri incelenmistir. Oyun oynamayan 6grencilerin
GRZ ortalamasi ile 291,47+46,77 cep telefonunda oyun oynayan 262,05+34,31 ve bilgisayarda oyun
oynayan 265,33+26,86 ogrencilerin GRZ ortalamalari arasinda anlamli diizeyde p<0.05 farklilik
bulunmustur.

Tablo 5. Oynanan oyun tiirlerine gére GRZ degerlerinin analizi

F p
GRZ Gruplar Arasi 1,389 ,232

Tablo 5’te 6grencilerin oynadiklari oyun tiirlerine gore yapilan varyans analizinin (One Way ANOVA)
sonuglar1 goriilmektedir. Ogrencilerin oynadiklar1 oyun tiirlerine gére GRZ degerlerinde anlamli bir
farklilik bulunmamistir. p>0,05

Tablo 6. Cinsiyete gore GRZ degerlerinin analizi

N Ort+S.S t p
Kiz 38 276,95+44,27
GRZ 989 326
Erkek 38 268,16£32,23

Tablo 6’da cinsiyet gore uygulanan bagimsiz drneklem t testinin sonuglar1 gériilmektedir. Ogrencilerin
cinsiyetlerine gére GRZ degerlerinde anlamli bir farklilik bulunmamaistir. p>0,05

Tablo 7. Ogrencilerin dijital oyun oynayip oynamamasina gére GRZ degerlerinin analizi

N Ort.£S.S t p
Oyun Oynayan 51 263,14+31,73
GRz -3,21 ,002
Oyun Oynamayan 25 291,76+44,88

Tablo 7°de 6grencilerin dijital oyun oynayip oynamamasina goére GRZ degerlerindeki farkliliklar
incelenmistir. Dijital oyun oynayan &grencilerin GRZ ortalamalariyla 263,14 + 31,73 dijital oyun
oynamayan 6grencilerin GRZ ortalamalar1 291,76 + 44,88 arasinda anlamh diizeyde p<0,05 farklilik
bulunmustur.
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4.TARTISMA VE SONUC

Yapilan bu ¢alisma, fen lisesinde 6grenim goren 14-17 yas arasindaki 6grencilerin bilgisayar oyunlari
oynama davranislari ile gorsel reaksiyon zamanlari arasindaki iligkiyi incelemek amaciyla yapilmistir.
Elde edilen bulgulara gore; dokuzuncu smif Ogrencilerinin gorsel reaksiyon zamanlarinin diger
subelerdeki 6grencilere gore; oyun oynayan dgrencilerin oynamayan dgrencilere gore, yasa gore, glinliik
oyun oynama siirelerine gére ve oyun oynanan platformlara gore istatistiksel olarak anlamlilik
bulunmustur (p<0.05). Bu bulgular dogrultusunda, bilgisayar ve telefon gibi araglarla oyun oynayan
cocuklarin uygulamada zorluk ¢ekmedikleri ve gorsel reaksiyon siirelerinin iyi diizeyde oldugu, ayrica
yas artikca gorsel reaksiyon siirelerinin uzadigini sdyleyebiliriz. Dijital oyunlar giiniimiizde teknolojinin
de hizla gelismesiyle birlikte hayatimiza daha fazla girmektedir. Ozellikle geng kusagin daha ¢ok ilgisini
¢eken dijital oyunlar iilkemizde de 6nemli bir eglence araci haline gelmistir.

Dijital oyunlar hakkinda farkli degiskenler tizerinde ¢aligmalar yapilmistir. Bunlar genel olarak dijital
oyun bagimliligi (Dursun & Eraslan Capan, 2018), fiziksel aktivite iligkisi (Marufoglu & Kutlutiirk,
2021), oyun oynama siireleri (Géziim & Kandir, 2020), cinsiyete gore degisiklikler (Giilbetekin vd.,
2021), oyun tiirii tercihleri (Pala & Erdem, 2011), saldirganlik ve zorbalik (Prot vd., 2014), oyun oynama
amaclar1 (Tutkun Unal vd., 2013), asosyallik ve farkindalik (Can & Tekkursun Demir, 2020)
caligmalaridir.

Calisma bulgularimizda cinsiyet degiskeni agisindan gorsel reaksiyon siirelerinde anlamli bir farklilik
bulunmazken, yasa gore, oyun oynama durumlarina gore anlamli degisiklikler tespit edilmistir. Yapilan
calismalar bilgisayar oyunlarinin farkli etkilerini ortaya koyarken reaksiyon siireleri tlizerine etkisinin
incelendigi ¢alisma kisir bulunmustur.

Literatiir ¢alismalar1 incelendiginde; interaktif oyunlari oynayan bireylerin matematik dersine karsi
O0grenme algi ve motivasyonlari incelenmis, bu oyunlarin matematik dersine ve derse motivasyona
olumlu etki ettigi bildirilmistir (Ulugay ve Cakir, 2014 ). Universite dgrencilerinin oyun aliskanliklarin
uzamsal becerileri iizerine yapilan bir ¢alismada, bircok beceriyi gelistirmede etkisinin oldugu ve
becerileri ok yonlii etkiledigi sonucuna ulasilmistir (Ozcan ve ark. 2016). Bagimlilik iizerine yapilan
caligmalarda ise oyun oynama siireleri, iicret ddeme, siddet iceren oyunlara duyulan egilimler ortaya
koyulmustur (Cavus ve ark. 2016). Oyun oynanan siire, oyun oynanan alan, materyallerin kullanimi
fiziksel ve psikolojik etmenler gibi bircok faktdr bireylerin bilgisayar ya da telefon basinda uzun siireler
gecirmesine, olumlu ya da olumsuz davranislar edinmesine sebebiyet vermektedir.

Yaptigimiz bu calismada lise 6grencilerinin gorsel reaksiyon stirelerinde yasa bagli olarak degisimler
gozlenmistir. Bu durumun dokuzuncu smif 6grencilerinin bilgisayar veya telefon gibi alanlarda daha
cok vakit gecirdigi, gelisim siireci ile bakildiginda reaksiyon siirelerinin yas arttik¢a uzadigini ve
algilarin yavasladigini sdyleyebilir. Bununla birlikte, yas ilerledik¢e bilgisayar kullanimi siire
bakimindan artmis olsa da reaksiyon siirelerinde diisiis gézlenmedigini soyleyebiliriz.
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OZET

Bu ¢aligmanin amaci; 14-17 yas grubu 6grencilerinin dijital oyunlar1 oynama davraniglar ile isitsel
reaksiyon zamanlar1 arasindaki iliskiyi incelemektir. Bu amagla arastirmaya farkli siniflarda 6grenim
goren kiz ve erkek toplam 76 lise 6grencisi dahil edilmistir. Calisma 6ncesinde tiim 6grenciler aragtirma
stireci hakkinda bilgilendirilmistir. Her bir 6grenciye 10 sorudan olusan bilgisayar oyunu oynama ile
ilgili davranis ve goriisleri iceren anket arastirmaci tarafindan hazirlanmis ve uygulanmis sonrasinda
bilgisayarda program aracilig1 ile isitsel reaksiyon zamani testi yapilnustir. IRZ testi her bireye oturur
pozisyonda, ¢evreden etkilenmemesi igin sakin ve bos bir odada uygulanmistir. Elde edilen veriler ve
anket sorularima verilen cevaplar puanlanip istatistiksel analizler igin SPSS 22.0 paket programi
kullanilmustir. Elde edilen veriler degerlendirildiginde dokuzuncu sinif 6grencilerinin on birinci siniftaki
Ogrencilere gore, onuncu siniftaki 6grencilerin on birinci siniftaki 6grencilere gére ve oyun oynayan
Ogrencilerin oynamayan ogrencilere gore isitsel reaksiyon zamanlarinda istatistiksel agidan anlamlilik
bulunmustur (p<0.05). Sonug¢ olarak, bilgisayar ve telefon gibi araclarla oyun oynayan cocuklarin
uygulamaya daha yatkin oldugu ve isitsel reaksiyon siirelerinin iyi diizeyde oldugunu sdyleyebiliriz.

Anahtar Kelimeler: Ogrenci, dijital oyun, reaksiyon, oyun

ABSTRACT

The aim of this study is to examine the correlation between the 14-17 aged students behaviors of playing
digital games and their auditory reaction times. For this purpose, a total of 76 high school students, male
and female, studying in different classes were included in the study. Before the study, all students were
informed about the research process. A questionnaire consisting of 10 questions for each student,
including behaviors and opinions about playing computer games, was prepared and applied by the
researcher, and then an auditory reaction time test was performed on the computer through the program.
The ART test was applied to each individual in a sitting position in a quiet and empty room to avoid
being affected by the environment. The data obtained and the answers given to the survey questions
were scored and the SPSS 22.0 package program was used for statistical analysis. When the data
obtained were evaluated, a statistically significant difference (p<0.05) was found in the auditory reaction
times of the ninth grade students compared to the eleventh grade students, the tenth grade students
compared to the eleventh grade students, and the students who play games compared to the students
who do not play. As a result, we can say that children who play with tools such as computers and phones
are more prone to practice and their auditory reaction times are at a good level.

Keywords: Digital game, reaction, game, student
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1.GIRIS

Dijital oyunlar giiniimiizde teknolojinin de hizla gelismesiyle birlikte hayatimiza daha fazla girmektedir.
Ozellikle gen¢ kusagin daha cok ilgisini ceken dijital oyunlar iilkemizde de 6nemli bir eglence araci
haline gelmistir. Dijital oyunlar farkli tanimlar ile karsimiza ¢ikmaktadir. Fakat en genel tanimi ile
teknolojik temelli araglar kullanilarak sunulan, bilissel, sosyal, davranigsal veya psikolojik boyutlara
sahip belirli bir hedefe dogru ilerleyen oyunlar olarak anlatilmistir. Dijital oyun veya video oyunlari
alanlarma gore cevrimici veya cevrimdisi olarak oynanmasi miimkiin olan oyunlardir. Oyunlarin
kullanim alanlar1 birgok alanda farklilasmakta, egitim-6gretim faaliyetlerinde okullarda, sirketlerde,
askeri ve ekonomik alanlarda ya da bireylerin tamamen eglence aract olarak tercih ettikleri
uygulamalardir (Namli ve Demir, 2020; Bozkurt, Dursun, Ar1, 2019 ).

Yakin doneme kadar daimi ve siirekli oyuncular tarafindan oynanan oyunlar, giinimiizde gerekli
donanim ihtiyaglarinin farklilagsmasi, ¢esitlenmesi ve erisimin kolaylagmasi nedeniyle oyuncu Kitlesi
bliytik bir artis gostermistir. Birgok yas grubunda, ¢ocuklar, yaslilar, kadinlar ve siirekli oyuncular bu
kitle igerisinde aktif olarak bulunmaya baslamistir. Bu siireci hizlandiran etmenlerde artan kentlesme,
azalan oyun alanlarindan dolay1 pasif kalan bireyler ve sokaklarda giivenligin kalmamasi korku gibi
sebeplerde artist hizlandirmistir (Bozkurt, Dursun, Ari, 2019).

Dijital oyunlar, yetenek ve zeka gelistiren, belirli kurallart olan, iyi ve kaliteli zaman gegirmeyi saglayan
eglencenin dijital hali, ekran {izerinde elektronik olarak gosterilen oyun tiirii olarak ifade edilmektedir
(Coskun ve Oztiirk, 2016; Yiik¢ii ve Kaplanoglu, 2018). Gelisen teknolojik araglarda dijital oyun
oynamak bireyler arasinda 6nemli goriilmektedir. Geng bireyler akranlari arasinda anlasilmak ve
varliklarini ispatlamak amaciyla teknolojik araglardan yararlanmaktadir (Bal, 2013). Yasitlar1 ve sosyal
¢evrelerine uyum saglayabilmek amaciyla dijital oyunlar oynanmaktadir. Bireylerin dijital oyun oynama
nedenleri arasinda gilindemi takip etmek, eglenmek, akran grubuyla yasadigi olumsuzluklardan
siyrilmak, hosuna gitmeyen ortamlardan uzaklagsmak gibi nedenler yatmaktadir (Tekkursun Demir ve
Mutlu, 2019).

Literatiir taramalarinda bulunan olumlu ve olumsuz etkilerin farkindalifiyla calismamizda dijital
oyunlarin isitsel reaksiyon zamanlarina olan etkilerini incelemeyi amagladik. Dijital oyun oynayan
Ogrencilerin oynamayanlara gore isitsel reaksiyon siirelerinin daha az c¢ikacagini bu arastirmanin
hipotezi olarak belirledik.

2.MATERYAL VE METOT

Bu calismaya 14-17 yas araliginda farkli kademlerde 6grenim goren erkek ve kadin toplam da 76 birey
goniillii olarak dahil edildi. Bilgisayar oyunu oynama ile ilgili goriisler anketinin hazirlanmasi, daha
Once literatiir taramasi yapilarak olusturulmus sorulara, arastirmaci tarafindan farkli sorular eklenerek
caligsmaya 6zgii gelistirilmistir. Calismada oyun oynama ile ilgili goriisler anketi, on sorudan ve farkli
yanitlardan olusan goriisleri alma anketidir. Ankette katilimcilarin hangi ¢esit oyunlari oynamay1 tercih
ettiklerini, bilgisayar oyunlari ile ilgili temel gortislerini, hangi ortamda oyun oynadiklarini belirlemeyi
amaglayan sorulara yer verilmistir (Ozgiin, 2021).

Ardindan katilimcilara isitsel reaksiyon zamanlarini belirlemek amaciyla diziistii bilgisayarda uygulama
kolaylig1 ile isitsel reaksiyon zamanlar1 (IRZ:new.cognitivefun.net) program araciligi ile test edilmistir.
Reaksiyon zamanlari beser kez dl¢iiliip ortalamalart milisaniye cinsinde kaydedilmistir.
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2.1. ISTATISTIKSEL ANALIZ

Elde edilen verilerin analiz edilmesinde Excel ve SPSS 22.0 paket programlart kullanilmistir. Anketten
elde edilen verilerin frekans dagilimlari tespit edilerek, oyun tiirii ve diger degiskenler ile isitsel
reaksiyon testleri arasinda anlaml bir farkin olup olmadigini belirlemek i¢in Bagimsiz 6rneklem t testi,
varyans analizi ve LSD testleri yapilmistir. Analiz sonuglarinin istatistiksel olarak anlamlilik seviyeleri
p<0.05 diizeyinde degerlendirilmistir.

3. BULGULAR
Elde edilen verilerin analizi ve anket sorularina verilen yanitlar tablolar halinde sunulmustur.

Tablo 1. Katilimcilarin betimsel istatistikleri

N %

Kiz 38 50
Erkek 38 50
Toplam 76 100
14 yas 15 19,7
15 yas 13 17,1
16 yas 21 27,6
17 yas 27 35,5
Toplam 76 100
9. Simif 20 26,3
10. Sinif 23 30,3
11. Sinif 33 43,4
Toplam 76 100

Tablo 2. Yas gruplarina gore IRZ degerlerinin analizi

: F P

IRZ Gruplar Arasi 2,094 ,108

Tablo 2’de 6grencilerin yas gruplarina gére yapilan varyans analizinin (One Way ANOVA) sonuglart
gorlilmektedir. Ogrencilerin yaglariin IRZ ortalama degerlerinde anlaml bir farklilik bulunmamastir.
p>0,05

Tablo 3. Smif diizeylerine gére IRZ degerlerinin analizi

Degiskenler N Ort.£S.S p
. =+
9. Smf 20 315,4+47,15 9-11 (,006)
IRZ 10. Siif 23 332,17+49,55
11. Simif 33 376,72+100,89 10-11 (,034)
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Tablo 3’te sinif diizeylerine gére IRZ degerlerindeki farkliliklar incelenmistir. 9. 10. Ve 11. Smfta
okuyan 6grencilerin IRZ ortalamalar1 315,4 + 47,15, 332,17 + 49,55, 376,72 + 100,89 seklindedir. 9.
Sinifta okuyan &grencilerle 11. Sinifta okuyan 6grencilerin IRZ ortalamalari arasinda ve 10. Smifta
okuyan oOgrencilerle 11. Sinifta okuyan Ogrenciler arasinda anlamli diizeyde p<0,05 farklilik
bulunmustur.

Tablo 4. Giinliik oyun oynama siiresine gére IRZ degerlerinin analizi

F p
RZ Gruplar Arasi 1,722 ,170

Tablo 4’de Ogrencilerin giinliik oyun oynama siirelerine gore yapilan varyans analizinin (One Way
ANOVA) sonuglar1 goriilmektedir. Ogrencilerin giinliik oyun oynama siirelerinin IRZ ortalama
degerlerinde anlamli bir farklilik bulunmamastir. p>0,05

Tablo 5. Oyun oynanan platforma gore IRZ degerlerinin analizi

F p
IRZ Gruplar Arasi 1,727 ,169

Tablo 5°te dgrencilerin oyun oynadiklart platformlara gére yapilan varyans analizinin (One Way
ANOVA) sonuglar1 goriilmektedir. Ogrencilerin oyun oynadiklar1 platformlarin iRZ ortalama
degerlerinde anlamli bir farklilik bulunmamaistir. p>0,05

Tablo 6. Oynanan oyun tiirlerine gére IRZ degerlerinin analizi

F p
iRZ Gruplar Arasi 1,156 ,340

Tablo 6’da 6grencilerin oynadiklari oyun tiirlerine gore yapilan varyans analizinin (One Way ANOVA)
sonuglar1 goriilmektedir. Ogrencilerin oynadiklar1 oyun tiirlerine gére IRZ degerlerinde anlamli bir
farklilik bulunmamuastir (p>0,05).

Tablo 7. Cinsiyete gore IRZ degerlerinin analizi

N Ort+S.S t P
Kiz 38 353,2396,80

iRz 668 506
Erkek 38 340,97+58,48

Tablo 7’de cinsiyet gére uygulanan bagimsiz drneklem t testinin sonuglari goriilmektedir. Ogrencilerin
cinsiyetlerine gére IRZ ortalama degerlerinde anlamli bir farklilik bulunmamustir (p>0,05).

Tablo 8. Ogrencilerin dijital oyun oynayip oynamamasina gore IRZ degerlerinin analizi

N Ort.+S.S t p
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] Oyun Oynayan 51 333,70+54,52
IRZ -2,144 ,035
Oyun Oynamayan 25 374,44+111,74

Tablo 8’de &grencilerin dijital oyun oynayip oynamamasma gore IRZ degerlerindeki farkliliklar
incelenmistir. Dijital oyun oynayan dgrencilerin IRZ ortalamalariyla 333,70 + 54,52 dijital oyun
oynamayan dgrencilerin IRZ ortalamalar1 374,44 + 111,74 arasinda anlaml diizeyde p<0,05 farklilik
bulunmustur.

4.TARTISMA VE SONUC

Bu calismada, 14-17 yas grubu 6grencilerinin dijital oyunlar1 oynama davranislar ile isitsel reaksiyon
zamanlari arasindaki iligki incelenmeye ¢alisilmistir. Elde edilen veriler degerlendirildiginde dokuzuncu
siif 6grencilerinin on birinci siniftaki 6grencilere gére, onuncu siniftaki 6grencilerin on birinci siniftaki
Ogrencilere gére ve oyun oynayan Ogrencilerin oynamayan oOgrencilere gore isitsel reaksiyon
zamanlarinda istatistiksel agidan anlamlilik bulunmustur (p<0.05). Sonug olarak, bilgisayar ve telefon
gibi araglarla oyun oynayan ¢ocuklarin uygulamaya daha yatkin oldugu ve isitsel reaksiyon siirelerinin
iyi diizeyde oldugunu sdyleyebiliriz.

99 e

Dijital oyun kavrami “video oyunlar1”, “mobil oyunlar” ve “bilgisayar oyunlar1” terimlerini kapsayan
bir kavramdir. Ciinkii her ii¢ terimde de bulunan ortak 6zellikler kontrol isleminin klavye, joystick ya
da tus takimiyla olmasi ve goriintiilenmenin bir ekran araciliiyla olmasindandir (Kirriemuir, 2002; Pala
& Erdem, 2011). Bu nedenle bu calismada video oyunlari, mobil oyunlar ve bilgisayar oyunlari
terimlerini kapsayan “dijital oyun” kavrami kullanilmustir.

Yapilan bir ¢alismada, adolesanlarin fiziksel aktivite tutumlarinin cinsiyet, oyun araglarini kullanma
siireleri ve ilgi duyduklar1 spor dalinin olmasi durumuna gore, dijital oyun bagmmliliklarinin bazi
degiskenler agisindan cinsiyet, yasanilan yer, dijital araca sahip olma, siirekli oynadiklar1 bir oyun olma
durumu, cihazlar1 kullanma siireleri ve ilgilendikleri herhangi bir spor dalinin olma durumuna gore
cesitlilik gosterdigini vurgulamiglardir (Giilbetekin vd., 2021). Prot ve arkadaslar1 (2014), dijital
oyunlarin etkilerinin ¢ok karmasik oldugunu, iyi ya da kétii boyutlarindan daha fazla boyutlari oldugunu
ifade eder. Ornegin saldirganlig1 arttiran siddet igerikli dijital oyunlar aileler tarafindan endise verici
olarak kabul edilirken video oyunlartyla askerleri egiten silahli kuvvetler i¢in istendik, arzu edilen bir
durum haline gelebilir. Giiniimiiz sartlarina bakildiginda, birgok dis etken olmakla birlikte ¢ocuklar
disarida, agik alanlarda, oyun parklarinda veya spor sahalarinda oyunlar oynamaktansa, internet
kafelerde, evlerinde, playstation salonlarinda dijital oyunlar oynamayi tercih etmekte, bunun sonucu
olarak da ¢ocuklarin fiziksel aktivite seviyeleri gittikge diisiis gostermektedir (Marufoglu & Kutlutiirk,
2021). Sosyal igerikli dijital oyunlar ana kahramanin digerlerini 6ldiirdiigii siddet icerikli oyunlardan
daha farklidir. Diger oyun karakterlerine yardim etmeyi igeren bu oyunlar saldirgan tavir ve diisiinceleri
azaltirken empati ve yardim etme davraniglarini arttirdig: belirtilmektedir (Prot vd., 2014).

Konu ile ilgili literatiir tarandiginda, dijital oyunlarin farkli bir ¢ok etkilerinden bahsedilmistir. Ancak
isitsel reaksiyon siireleri ile dijital oyun arasindaki iliskinin olup olmadigina dair bilgiler yetersiz kaldig
digtiniilmektedir. Caligma bulgular1 bilgisayar ve telefon gibi araglarla oyun oynayan bireylerin
uygulamaya daha yatkin oldugu ve isitsel reaksiyon siirelerinin iyi diizeyde oldugu gézlenmistir.
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OZET

Infertilite; en az bir yil siireyle diizenli korunmasiz cinsel iliskiye ragmen gebelik olusmamasi olarak
tanimlanan bir tireme sistemi sorunudur. Halk arasinda imkéansizlik olarak algilanan bu duruma
giiniimiizde yardimc1 iireme teknolojileriyle (YUT) ¢ziim bulunmus ve infertil her ¢ift cocuk sahibi
olmaya aday haline gelebilmistir. YUT {in kullanimimn artmas1 ve gelismeye devam etmesi ile birlikte
tibbi etik, obstetrik, psikosoyal, toplumsal agidan problemler ortaya ¢ikmaktadir. Ozellikle tedavi
stirecine Ug¢lincii kisilerin dahil olmasi ile etik problemler daha sik yasanmaya baslanmistir. Tastyict
annelik, oosit veya sperm bagisi, embriyo bagisi ve/veya ¢ogul gebelik rediiksiyonunun kullanilmasi ile
problemlerin yasanmasi kaginilmazdir. Gebeligin tasiyic1 annelik yolu ile gerceklestirilmesi ile birlikte
diinyaya gelecek olan bebegin ger¢ek annesinin kim olacagi tartismasi nedeniyle toplumda yer alan aile
birligi sarsilacak ve ailede yer alan bireyler rol karmasas1 yasayacaktir. Bununla birlikte ¢iftlere sunulan;
00sit ve sperm satin alma, implantasyon dncesi veya dogum Oncesi tani, embriyo-fetal se¢imi gibi ¢esitli
teknolojik kombinasyon yontemlerle insan/embriyo yasam ve se¢im hakki pazarliga sunulmakta ve
devaminda bircok etik problem ve saglik sorunu ortaya ¢ikmaktadir. Ayrica diinya iizerinde YUT ile
ilgili cevaplar ayn1 olmamakla birlikte, yasalar ahlaka, inanglara ve kanaatlere gore degisiklik
gostermektedir. Bu ¢esitlilik de evrensel olmayan cevaplarin degeri hakkinda da yeni sorunlar ortaya
cikarmaktadir. Bireylerin anne-baba olma yolculuklarinda yasanan bu gecikmelerle birlikte yasadiklar
bu problemler psikolojileri olumsuz etkilemektedir. Bu agidan degerlendirildiginde yardimci iireme
teknolojisinde yasanan bu etik karmasiklik yasanan stresi arttiracak ve tedavi siirecini de etkileyecektir.
Ebelerin, bireylerin infertilite tanis1 almalarindan itibaren yanlarinda olmalari, danigmanlik saglama ve
tibbi destegin yani sira psikolojik destek de saglamalari onemli bir yaklasimdir. Hasta mahremiyeti
korunarak teknolojik gelismelerin 1s18inda tedavi siirecinin en yararli bir sekilde devam ettirilmesi
desteklenmeli ve gerekli goriiliirse deneyimli bir psikiyatristen yardim alinmalidir. Bu derlemenin
amaci, yardimci tireme tekniklerinde etik konusuna dikkat gekerek, ebelerin rol ve sorumluluklarina
yonelik stratejileri sunmaktir.

Anahtar Kelimeler: Ebe, Etik, Infertilite, Yardime1 Ureme Teknikleri.

Page 155


https://orcid.org/0000-0002-4759-1210

I. ATLAS

International Conference on Research in Applied Sciences

July 09-10, 2022 / University of Jaén, Spain

ABSTRACT

Infertility is a reproductive system problem defined as the absence of pregnancy despite regular
unprotected sexual intercourse for at least one year. This situation, which is perceived as an impossibility
among the public, has been solved with assisted reproductive technologies (ART) and every infertile
couple can become a candidate to have a child. As the use of ART increases and continues to develop,
problems arise in terms of medical ethics, obstetrics, psychosocial and social aspects. Ethical problems
have started to be experienced more frequently, especially with the involvement of third parties in the
treatment process. Problems are inevitable with the use of surrogacy, oocyte or sperm donation, embryo
donation and/or multiple pregnancy reduction. With the realization of pregnancy through surrogacy, the
family unity in the society will be shaken and the individuals in the family will experience role confusion
due to the debate over who will be the real mother of the baby who will be born. However, offered to
couples; Human/embryo survival and the right to choose are negotiated with various technological
combination methods such as oocyte and sperm acquisition, pre-implantation or prenatal diagnosis,
embryo-fetal selection, and many ethical problems and health problems arise afterwards. In addition,
although the answers about ART are not the same in the world, laws vary according to morals, beliefs
and convictions. This diversity also raises new questions about the value of non-universal answers.
These problems that individuals experience along with these delays in their journey of becoming a parent
adversely affect their psychology. When evaluated from this perspective, this ethical complexity
experienced in assisted reproductive technology will increase the stress experienced and affect the
treatment process. It is an important approach for midwives to be with individuals since they are
diagnosed with infertility, to provide counseling and psychological support as well as medical support.
The aim of this review is to draw attention to the ethical issue in assisted reproductive techniques and
to present strategies for the roles and responsibilities of midwives.

Keywords: Assisted Reproductive Techniques, Ethics, Infertility, Midwife.

GIRIS

Infertilite; 35 yaslarmin altinda bir ciftin bir yil, 35 yaslarinin iistiinde bir ¢iftin ise alt1 ay
korunmadan, diizenli koitusa ragmen gebelik olusmamasidir (Vander, 2018). Halk arasinda ‘kisir’,
‘cocugun olmasi miimkiin olmayan’, imkansizlik sanilan olumsuzluk algisi giiniimiizde yardime1 iireme
teknolojisiyle (YUT) infertil her ¢ift ¢ocuk sahibi olmaya aday haline gelebilmistir (Gocen,2015).
YUT’iin gelismeye devam etmesi tibbi etik, obstetrik, psikosoyal,toplumsal ve agidan problemleri
ortaya ¢ikarmaktadir ( Bertelli, 2019).

1. YARDIMCI UREME TEKNIiKLERI TARIHCESI

Diinya’da yardime1 {ireme teknikleri (YUT) 1877 yilinda Avustralyali bilim adami Shenk
tarafindan ilk kez, oositin in vitro kosullarda fertilize edilmesi ilizerinde calismalar yapilmaya
baglanmigtir (Meran, 2016). 1930 yilinda ABD de Pincus'un {inlii ama tartigmal1 bir sekilde tavsan
yumurtalarini in vitro dolledikten sonra yeni yavrular {iretilebilecegini iddia etmesi, 1951°de Chang
(1951) ve Austin (1951) bagimsiz olarak baslattiklar: ¢calismada spermin yumurtay1 délleyebilmeden
once uterusta bir dizi ylizey degisikligine ugramasi gerekliligini kesfi daha sonra Chang ve ark., 1959’

Page 156



I. ATLAS

International Conference on Research in Applied Sciences

July 09-10, 2022 / University of Jaén, Spain

da tavsandan dollenmemis olgun yumurtalari ¢ikararak, bagka bir tavsan spermi ile dolleyip, kuluckaya
yatirip elde edilen canli embriyolart saglikli dogurgan baska bir tavsana aktararak ilk tiip bebek
uygulamasi kesin basarisini kanitlamistir (Johnson, 2019) . Zaman icerisinde ilerleyen YUT teknolojisi
25 temmuz 1978 yilinda Bourn Hall Klinigi’nde (Ingiltere’deki diinyanin ilk IVF klinigi) Robert
Edwards, Robert Steptoe ve Jean Purdy ekip c¢alismasi ile ilk IVF bebegi Louise Brown diinyaya
gelmistir 2010 yilinda Fizyolog Robert G. Edwards, bu tedaviyi gelistirdigi i¢in Nobel Fizyoloji veya
Tip Odiilii kazanmustir (Meran ,2016). Tiirkiye’de ise ilk tiip bebek merkezi Refik Capanoglu ve
arkadaslarinin ¢alismalari ile Ege Universitesinde 23 Haziran 1988 tarihinde agilmus, Tiirkiye’ nin ilk
tiip bebegi 18 Nisan 1989'da bu merkezde dogmustur (Isikoglu, 2021).

2. YARDIMCI UREME TEKNIKLERI
2.1. In Vitro Fertilizasyon-Embriyo Transferi (IVF-ET)

Ilk tiip bebek yontemi olarak da bilinen yontemde cesitli uyaranlarla ovulasyon
indiiksiyonundan sonra oositlerin laboratuvar ortaminda toplanmasi ve fertilizasyondan sonra gelisen
embriyonun transservikal yolla uterusa yerlestirilmesi islemi yapilir (Altiparmak, 2018).

2.2. Intrauterin Sperm Inseminasyonu (1UI)

1770 de John Hunter tarafindan esler arasindaki ilk intrauterin inseminasyonu
gergeklestirilmistir. John Hunter, bir erkegin seminal sivisimi bir siringa ile esinin vajinasina enjekte
edip, normal bir gebelik elde etmistir. Yardimla iireme tekniklerinde IUI tedavisi en siklikla kullanilan
yontemdir (Cakir, 2017).

2.3. Intracytoplasmic Sperm Injection (ICST)

Intrastoplazmik Sperm Enjeksiyonu Ilk defa 1992 yilinda uygulanmis yardimei iireme
tekniklerinde fertilizasyon oranini artirmak igin kullanilan yontemdir. Ilk islem aspire edilen oositlerin
etrafindaki kiimiiliis kompleksi temizleyip, sonra ¢iplak oosit bir destekleyici pipet ile sabitlenirken,
enjeksiyon ile canli bir sperm oositin stoplazmasina (ooplazma) enjekte edilir (Algiil, 2015).

2.4. Cerrahi Tedavi
Kadinda obstriiksiyonlarin ve erkekte varikoselin diizeltilmesi amaciyla cerrahi tedavi
yapilmaktadir (Altiparmak, 2018).

2.5. Yapay Déllenme (Artifical Insemination- in Vivo Fertilization)
Bir erkegin veya kocanin spermi, yabanci bir kadinin yumurtasi ile dis ortamda degil de aynm

kadinin rahminde dollendirilip daha sonra olusan embriyonun kadinin rahmine yerlestirilmesi
durumudur (Cemile, 2014).

2.6. Gametlerin Transferi (Gamete Intrafallopation Transfer — GIFT)

Bu yontemde, kadin ya da erkekten alinan ovum ve spermler aymi anda fallop tiiplerine
yerlestirilerek normal ortamda déllenmesinin saglanmasidir (Karakus, 2020).
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3. YARDIMCI UREME TEKNIKLERINDE UCUNCU KiSIiLER
3.1. Tastyic1 Annelik

Bir kadinin bagka bir ¢ift i¢in hamilelik tasidigi yardimei iireme teknolojisinin 6nemli bir
yontemidir. Diinyadaki ciftlerin sayisi, ¢esitli nedenlerle tasiyict annelik hizmetlerine ihtiyag
duymaktadir. Bu diizenleme ilgili tiim taraflar i¢in faydali gériinse de, bununla iligkili karmasik sosyal,
etik, ahlaki ve yasal sorunlar vardir (Phillips, 2019).

3.2. Oosit veya Sperm Bagis1 (Gamet Bagisi)
Ugiincii kisiler tarafindan bagislanan oosit veya spermleri ile bireylerin kendi oosit veya
spermleri kullanilarak déllenmenin saglanmasidir ( Kirca, 2020).

3.3. Embriyo Bagis1

Embriyo, dollenme anindan baglayarak gebeligin sekizinci haftasina kadar devam eden
asamadaki yeni olusmus organizmayi ifade eder. Bu yontem dondurulan embriyolarin, genetik sahipleri
tarafindan, bagkalarinin rahmine transfer edilmesi islemidir (Keskin , 2020).

4. PREIMPLANTASYON GENETIK TANI/CINSIYET SECIMIi

Bu yontemde amag¢ implantasyon isleminden once kromozomal igerigi analiz edebilmektir;
ilerleyen yas, tekrarlayan diigiikler, tekrarlayan basarisizliklar, siddetli erkek faktorii ya da farkli bir
takim sebeplerden dolay1 olusabilecek genetik hastaliklarin, erken donemde tespit edilmesi ve saglikli
olan embriyolarin se¢ilmesidir (Gardner,2017). Gen incelemesiyle beraber aileler dogacak olan ¢ocugun
cinsiyetini de bu tan1 testi sayesinde belirleyebilecek ve cinsiyet se¢im konusu giindeme gelecektir
(Oguzturk, 2011).

5. COGUL GEBELIiK REDUKSiYONU

Cogul gebelik rediiksiyonu, ¢ogul gebeliklerde ortaya g¢ikacak komplikasyonlarin 6nlenmesi
icin fetiis sayisinin azaltilmasi islemidir (Hadimli, 2010).

FIGO (International Federation of Gynecology and Obstetrics)’nun International Journal of
Gynecology and Obstetrics’de 2006’da yayinlanan raporunda “Rediiksiyon tibbi olarak gebeligin
sonlandirilmasi degil, mevcut gebeligin giivenligi i¢in uygulanan bir prosediirdiir. Gebelikte risk
olustugunda etik kurallar dahilinde ¢ok fetiislii gebeliklerde rediiksiyon diistiniilmelidir” ( FIGO, 2008).

6. YARDIMCI UREME TEKNIKLERINDE ETiK SORUN

Tiip bebek sonrasi ilk dogumdan bu yana diinyada 5 milyondan fazla tiip bebek bebegi diinyaya
geldi (Belaisch-Allart, 2014). ilerlemeler kaydeden bu teknoloji (YUT) ortaya ¢ikan kanitlarda olumsuz
obstetrik ve perinatal sonuglari, dogum kusurlari, kanser ve biiylime-gelisme bozukluklar1 riskinde artig
(Chen, 2017) ¢ogul gebeliklerde diisiik dogum agirligini ve preterm dogum ile baglantili sorunlari ortaya
¢ikarip (Mani, 2020) bununla birlikte ¢iftlere sunulan; oosit ve sperm satin alma, tasiyici annelik,
implantasyon dncesi veya dogum ncesi tani, embriyo/fetal se¢imi gibi ¢esitli teknolojik kombinasyon
yontemlerle insan/embriyo yasam ve se¢im hakkini pazarliga sunup (Bertelli, 2019) bir¢ok etik ve saglik
sorunu ortaya ¢ikariyor. Soru su ki, cevaplar tiim diinyada ayni1 degil, yasalar ahlaka, inanglara ve
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kanaatlere dayaniyor. Bu varyasyonlar, evrensel olmayan cevaplarin degeri hakkinda da yeni sorular
ortaya cikarir ( Belaisch-Allart,2014).

7. YARDIMCI UREME TEKNIKLERININ PSIKOSOSYAL ETKISi

YTU ‘nin toplum ve esler iizerindeki psikososyal etkileri vardir; gebe kalmada daha yasli anne
yasina dogru bir kayma, iliclincii sahislarin iiremesinin karmasikliklart ve bakim almanin Oniindeki
psikolojik ve sosyoekonomik engellerin dikkate alinmasi yer alir. Saglik personelleri YUT nin
psikolojik ve sosyal yonleriyle miicadele eden giftleri belirlemeli ve anlamalidir ( Stanhiser, 2018).

8. INFERTILITE DANISMANLIGI

Infertilite tedavisi genellikle ciftler iizerindeki stresi arttiran faktordiir. Tedavi siirecinde bazi
kadinlarin cinsel sorunlariyla basa ¢ikabildigi, bazilarinin ise kullanilan ilaglardan ve yardimci iireme
tekniklerinden c¢ok etkilendigi basa ¢ikamadigi gézlenmistir ( Giimiisay,2020).
Birey ve/veya gifte infertilite tani, tedavi siirecinde ve tedavi sonrasinda; ruh sagligi alaninda uzman bir
kisi tarafindan bilgi ve beceri kazandirarak bilinglendirmek, tedavi ile ilgili karar vermelerine ve
infertilitenin yarattig1 yikici duygularla basa ¢ikmalarina yardimei olmak igin danigmanlik verilmelidir
( Seymenler,2018).

9. YARDIMCI UREME TEKNIKLERINDE EBENIN SORUMLULUKLARI

- Ebeler kisirligin tedavisinde onemli bir yer olan tiip bebek (IVF) merkezlerinde goérev alirlar,
iistlendikleri sorumluluk daha ¢ok danismanlik, psikolojik destek, hasta haklari savunuculugu,
yoneticilik, egitmenlik ve aragtirmacilik gibi gorevlerdir (Yesil, 2018).

- Ebelerin gizlilik gerektiren veriyi 6zenle koruyarak bireyin mahremiyet hakkini savunmasi beklenir
(Yesil, 2018).

Ebeler, teknolojinin getirdigi tibbi gelismelerin onceden Ongoriilemeyecek toplumsal sonuglarinin
bilinciyle hareket ederek;

- Onam esansinda ebeler, her tiir tedavi ve girisim konusunda hastay1 bilgilendirir ve verilen bilgileri
anlamalarini saglar ( Karadagh 2016, Ozlem, 2018).

- Elestirel bakis acisindan uzak kalmalidir (Ozpulat,2017).

- YUT talebinde bulunan ciftleri; kullanilacak yontemin anne ve bebege yararlari olasi zararlar, riskleri,
alternatif {ireme teknikleri, bunlarin yararlar1 ve tehlikeleri konusunda bilgi vermelidir (Ozpulat,2017).
- Yeni ilireme tekniklerinin her biri i¢in sekillerle desteklenen bilgilendirme formlar1 hazirlanmals,
basvuran ¢iftler formu incelemeleri i¢in taninan siirenin sonunda soru sormaya cesaretlendirilerek
bilgilerin anlasildigindan emin olunmalidir ( Ozpulat,2017).

- Bagvuruda bulunacak her cifte YUT kullanilarak olusturulacak embriyonun saglikli gelismesi, saglikli
dogmasi ve saglikl biiylimesi hakkinda danismanlik saglanmalidir.

- Yapilan bagvurularda kaynaklarin adil dagilimi ilkesi dikkate alinmalidir ( Ozpulat,2017).

- Saglik personelinin ¢iftlerin normal ve anormal davranis arasindaki farki bilmesi son derece dnemlidir.
Biitiin tehditleri ciddiye almal1 ve hastay1 yardim i¢in nereye gonderecegini bilmelidir. Hastalarin gegici
olarak saskinlik, kay1p, iiziintii semptomlar1 hissetmelerinin normal oldugunu bilmeye ihtiyaclar vardir.
Gerekirse deneyimli bir psikiyatristen yardim alinmalidir ( Dilek,2009).
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CEZAEVINDE KADIN OLMAK VE EBELiK YAKLASIMLARI
BEING A WOMAN IN PRISON AND APPROACHES TO MIDWIFERY
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OZET

Birey su¢ isledigi zaman adalet sistemi igerisinde karakol, adliye, cezaevi gibi kurumlarla tanigir.
Bireyin sug islemesine sebep olan ¢ok ¢esitli etkenler olmasi muhtemeldir. Son yillarda artis gosteren
kadin suglulugunun esas nedenlerinin, kadinlarin maruz kaldiklar1 siddetin bir sonucu olarak gelistigi
ve madde kullanimindan kaynakli oldugu vurgulanmaktadir. Sugluluk olgusunda kadinin yer almasina
neden olan en 6nemli etken olarak kadinlarin problem ¢6zme becerilerinde yetersiz kalmalari, ¢ogu
zaman yasam karsisinda giigsiiz birakilmalar1 ve sorunlar karsisinda dogru bas etme stratejilerine sahip
olmamalar1 gosterilebilir. Kadin magduriyetinin bir sonucu olarak ortaya ¢iktigr diisiiniilen sug isleme
vakalar1 kadinlarin yasamin1 derinden etkilemektedir. Bu kadinlarin genellikle uyusturucu kullanimu,
siddet, seksiiel kotliye kullanim, seks isciligi ve korunmasiz cinsel uygulamalar gibi risk faktorlerine
sahip oldugu bildirilmektedir. Cezaevinde kalan kadinlarin genital hijyene iliskin bireysel davraniglar
ve aliskanliklar1 gelistirmeleri, bunlarla ilintili olarak iireme saglig1 agisindan tasidiklari risklerin ortaya
konmasi koruyucu saglik hizmetleri agisindan onemlidir. Ayrica anneleri hikiimlii olan, disarida
korumasina birakilacak kimsesi bulunmayan sifir-alti yas arasindaki ¢ocuklar annelerinin yaninda
cezaevinde kalma hakki bulunmaktadir. Cezaevinin annelik sorumlulugunu iistlenmek ve tam zamanl
annelik yapmak i¢in ideal bir yer olmamasina ragmen kadin hiikiimliilerin ¢ogu bu sorumlulugu
uistlenmek istemektedir. Bu durumun sonucu olarak kadinlar, dogum sonrasi hem bebeginin ihtiyaclari
karsilamak hemde kendi bakimini saglamak konusunda caresizlik duygusu yasayabilir ve yalmz
kalabilirler. Ayrica cezaevlerinde anne motivasyonunu olumsuz etkileyecek insan sayisi ve kiiltiirii fazla
olmasi nedeniyle anne her zaman bebegini emzirmek i¢in anne-bebek 6zel alani, sessizlik, mahremiyet
olusturamayabilir. Bu bilgiler 1s1¢inda kadinlar i¢in, emzirmeyi destekleyen gruplarin cezaevi igerisinde
de olusumu saglanmali ve dogum sonunda annelerin bu gruplara katilmalar1 tesvik edilmelidir. Ayrica
kadinlarin ihtiyag duydugu profesyonel bakim destegi saglanmali ve cezaevine girdikleri andan itibaren
psikolojik ve psikiyatrik miidahaleler uygulanmalidir. Bu derlemenin amaci, cezaevinde bulunan
kadinlara dikkat ¢ekerek annelik yonlerini incelemek, bu konularda dnerilen stratejileri sunmak ve bu
stratejiler 15181nda ebelerin rol ve sorumluluklarina yonelik onerilerde bulunmaktir.
Anahtar Kelimeler: Cezaevi, Kadin, Anne, Ebe, Destek.

ABSTRACT

When a person commits a crime, it will be the moment when he gets acquainted with the police station,
courthouse and prison within the legal system. There are probably multiple reasons that lay behind the
commitment of a crime. It should be underlined that crimes, committed by women, root also from
violence against women and substance abuse. Main aspects of the reasons why women are committing
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crimes are factors like having poor issue resolving skills, heaving trouble with menaging life
circumstances and not having sufficient strategies to cope with problems . Crimes committed by women,
are concerned to caused by women suppression and have a huge impact on theirs lives. It is reported
that those women are under a high risk of substance abuse, violence, sexual abuse, sex employment and
unprevented sexual intercourse. It is an important part of preventive health care, that those women are
educated in concern of devoloping conscious genital hygene routines and that the risks in concern of
reproductive health are outlined. Besides there is the given right, that imprisoned mothers can take care
of their children between 0-6 ages, if there is no one outside to care of their child. Although the
circumstances of prison don’t provide the most optimal possibilities to care for a child, most imprisoned
women prefer to care for their children themselves. It is likely, that women in these circumstances, could
feel helpless when it comes to self care and care of their babies and feel alone. Also it is possible, that
breastfeeding women could not have access to spaces with privacy and silence to nurse their infants,
due to crowded and multiculturel circumstances. This is why healty nursing environments and
breastfeeding education programs should be provided also for women in prison. Imprisoned women
should also be supported with necessary Professional medikal and psychological care. The objective of
this study is to scope on maternity aspects of imprisoned women, to develop strategies and clarify the
midwifes role and responsibilities within these strategies.

Keywords: Midwife, Mother, Prison, Support, Women.

CEZAEVINDE KADIN OLMAK VE EBELiK YAKLASIMLARI
GIRiS
Birey su¢ isledigi zaman adalet sistemi igerisinde karakol, adliye, cezaevi gibi kurumlarla
tanisir. Bireyin sug islemesine sebep olan ¢ok ¢esitli etkenler olmasi muhtemeldir. Bu sebeplerden biri
de ruhsal bozukluk sahibi olmalaridir. Hiikiimliiler, cezaevine girdikleri andan itibaren ¢esitli psikolojik
ve psikiyatrik miidahalelere ihtiya¢ duymaktadirlar (Aydin, 2010). Sugluluk olgusunda kadinin yer
almasina neden olan en 6nemli etken olarak kadinlarin problem ¢6zme becerilerinde yetersiz kalmalari,

cogu zaman yasam karsisinda giicsiiz birakilmalar1 ve sorunlar karsisinda dogru bag etme stratejilerine
sahip olmamalar1 gosterilebilir (Ciftgi, 2019).

Annelik, hamilelikle baslayan ve biyolojik bir degisimle beraber duygusal bir deneyimi de
iceren, dogum sonrasindaysa kiiltiirel olarak belirlenmis sorumluluklar barindiran bir kimliktir (Avci,
2021). 5275 sayih Ceza ve Giivenlik Tedbirlerinin Infazi Hakkinda Kanunun 65. maddesi geregince
anneleri hikimlii olan, disarida korumasina birakilacak kimsesi bulunmayan 0-6 yas arasindaki
cocuklar annelerinin yaninda cezaevinde kalabilmektedir (Sahin6z, Kiiciik, Cakir, Uzun, Durualp,
2019). Mevcut galismalar hitkiimlii kadinlarin siklikla anneliklerine degindiklerini gosterir (Nuttbrock,
Freudiger, 1991). Mahpus kadinlarinin cezaevi rutini igerisinde ¢ocuklar1 yaninda olan veya olmayan,
eksik anne-bebek bagi kurulmus ebeveynlerin dile getirdikleri merkezi konu annelik olmaktatir (Mergil,
2020). Bu toplumumuzda anneligin 6zel bir statii olmasindan kaynaklanmaktadir.

Cezaevinin annelik sorumlulugunu iistlenmek ve tam zamanli annelik yapmak i¢in ideal bir yer
olmamasina ragmen kadin mahpuslarin ¢ogu bu sorumlulugu cezaevinden de olsa iistlenmek
istermektedirler (Mergil, 2020). Tutuklu anne olmak kadinlara sabir, gii¢, gelecek planlari icin
motivasyon saglamaktadir.
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Anne-bebek baglanmasi gebelik doneminden baslayip dogum sonu dénemde devam eden bir
stiregtir. Ebeveynin fetlise ve yeni dogana bagliligi birgok faktorden etkilenmektedir (Akarsu, 2017).
Anne bebek baglanmasi gebelikte baslayip dogum sonu dénemde de artarak devam eden ve temel
bakimimi saglayan kisi arasinda gelisen, bebekte giiven duygusunun gelismesini saglayan, anne ve
bebegin, dokunarak ve goz goze bakisarak iletisim kurdugu bu doénem, gocuk icin en degerli beyin
gelisiminin gerceklestigi dénemdir (Solt, 2011; Cémlek, 2021; Karadeniz, 2022). Diinya Saglik Orgiitii
(DSO), dogumdan sonra 42. giine kadar gecen donemin 6nemini vurgulamaktadir (Can, 2015). Anne ve
bebegin savunmasiz oldugu bu donemde eksik bakim hastalik ve 6liim riskini artirabilmektedir (Fatma,
2021). Cezaevi ortaminda kadinin dogum sonrasi hem bebegin ihtiyaglari hem de kendi bakimi ile kars1
karstya kalmasi daha g¢ok garesizlik duygusuna kapilmasina sebep agabilir (Capik, 2014). Zayif anne
bebek baglanmasinin duygu durum bozuklugu ve ileriki déonemlerde gocuk istismart ile, giiclii anne-
bebek baglanmasinin ise saglikli beslenme, diizenli uyku, yeterli egzersiz, dogum sonrasi psikososyal
destek ile iliskili oldugu da bilinmektedir (Akarsu, 2017; Brandon, 2009).

EBELIiK YAKLASIMLARI

Ebelik bakimi; gebeligin planlanmasi asamasi ile baslayip, saglikli siirdiiriiliip sorunsuz bir
sekilde dogumu amaglayan, gebeye gerekli tibbi, psikolojik ve sosyal destegi dogru, dikkatli ve akilci
uygulamalarla gergeklestiren, dogum sonrasi da bakima devam eden, aile planlamasi, anne ruh sagligi,
beslenme, temizlik ve baglanma, emzirme konularinda danismanhig: igermektedir (Pirdal, 2016; WHO,
2013).

Hiikiimlii annenin dogum sonu siirece adapte olmasi, laktasyon siirecinin baglamasi anne-bebek
baginin kurulmasi ve saglikli sekilde siirdiiriilmesi, anne-bebege verilecek kaliteli ebe bakim ve takibi
onemlidir (Yasar, 2022). Emzirme, anne-bebek arasinda sevgi dolu bir iliskinin olusmasim
saglamaktadir. Bebegini severek ve isteyerek emziren anne, bebegine giiven duygusu verir ve bu durum
anne-bebek arasinda ruhsal ve biyolojik olarak saglikli bir yakinlik dogmasini saglar (Solt, 2011). Kisa
stirede emzirmeye baslanilmasi, anne ile bebegin ayni odada kalmasi, kanguru bakimi, anne-bebek
masaji, yoga ve meditasyon, sosyal destek gibi kanita dayali uygulamalar anne-bebek baglanmasi i¢in
yararli olmaktadir (Ozkara, 2016).

Anne ve bebeklerin etkilesim sirasinda annenin bebegin hareketlerine odaklanip karsilik
vermesi anne-bebek iligkisini diizenlemekte ve dengede tutmaktadir (Mucuk, 2018; Ulutas, Aksoy,
2016). Emzirme 6z-yeterlilik algisi bebegini emzirebilmek i¢in annenin ne kadar ¢aba gdsterecegini,
duygusal olarak emzirmeye hazir olup olmadigini ve emzirme ile ilgili disiincelerini yansitmaktadir
(Ince, Aktas, 2017). Kisinin psikolojik durumu 6z-yeterlilik algisini etkilemektedir. Sakin ve rahat ruh
hali 6z yeterliligi olumlu yonde etkilerken, depresif ve stresli ruh hali 6z yeterliligi olumsuz yonde
etkileyecektir (Selvi, 2019).

Kadinin hayatinin bir amaci olmasi, bebeginin kendisine baglanmasi i¢in emzirmesi
biitiinlesmis diizenleme ile motive oldugunu gostermektedir (Mizrak, 2017). i¢sel motivasyonla emziren
annelerin zevk aldigi ve tatmin oldugu saptanmistir. Annenin sevdigi ve eglenceli buldugu i¢in
emzirmesi i¢sel motive oldugunu gdstermektedir (Sen, 2020). Cezaevlerinde anne motivasyonunu
olumsuz etkileyecek insan sayis1 ve kiiltiirii fazladir ve anne her zaman bebegini emzirmek i¢in anne-
bebek 6zel alani, sessizlik, mahremiyet olusturamayabilir. Emzirmeyi destekleyen gruplarin cezaevleri
icerinde de olusumu saglanmali ve taburcu olan annelerin bu gruplara katilmalar tesvik edilmelidir.
Kadinlar, bu profesyonel bakim destegine de ihtiyag duymaktadir (Capik, 2014). Annenin dogum
sonrast ortamima uyumu, fiziksel bakimi, bilgi gereksinimlerini karsilamak, anne bebek arasinda
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etkilesimi baglatmak ve annenin 6zgiivenini yiikseltmek anneye destek olmak ebenin sorumluluklarini
olusturmaktadir (Nuttbrock, 1991; Can, 2015).
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OZET

Isitme kayb1 olan bireyler sosyal ve mesleki gevrelerinde kimi zaman rahat bir iletisim kuramadiklar
icin bulunduklar1 ortamda kendilerini kisitlamakta veya soyutlamaktadirlar. Bu nedenle bu
olumsuzluklar azaltabilmek i¢in isitme kaybina cevap verebilecek nitelikte iyi bir performans ve verim
saglayacak isitme cihazi kullanimina baslamak en saglikli yollardan bir tanesidir. Bu ¢aligmanin amaci
bireylerin otoskopik muayenesi yapildiktan sonra isitme kaybi tespit edilen ve isitme endikasyonu konan
hastalarin uygun isitme cihazi kullanmalarini takiben 6 ay ve sonrast isitme esiklerinde, konugmay1 ayirt
etme skorlarinda ve konusmay1 alma esikleri gibi odyolojik faktorler tizerindeki etkiyi Gergek Kulak
Olgiimii (Real Ear Mesarument-REM Testi) yaparak Isitme Cihazli Gergek Kulak Kazanci (Real Ear
Aided Gain-REAG) ile degerlendirmek ve Amplifikasyon Memnuniyeti Anketi (SADL) uygulayarak
isitme cihazi kullanim memnuniyetini aragtirmaktir. Yontem olarak ¢alismamiza 18-65 yas arast 45’1
kadin, 55’ i1 erkek olan nérodejeneratif hastalig1 olmayan, kulak ameliyati gecirmemis, anormal kulak
bulgusu bulunmayan 100 birey katilmistir. Isitme cihazi merkezimizde farkli siddette gonderilen ses
uyaranlar1 ile REM Testi yapilarak bu uyaranlarin farkli frekanslardaki (0.5, 1, 2 ve 4kHz) REAG
sonuclar1 kaydedilerek istatistiksel analizleri yapilmistir ve SADL uygulanarak VAS Skorlar
hesaplanmistir. DSL V5.0 algoritmasinda istatistiksel analiz sonuglarina gore; 50, 70 ve 90 dB
siddetindeki uyaranlarin 0.5, 1, 2, ve 4 kHz’ deki frekanslarda REAG sonuglarinda target (hedef) ile
curve (cihaz yanit1) Ol¢iimii arasinda anlamli p<0.05 pozitif korelasyon gozlemlenmistir. SADL
sorularina verilen cevaplarin VAS Skorlar1 soru bazinda degerlendirilme yiizdeleri hesaplanmistir.
Uygun isitme cihazi kullanimlarini takiben 6 ay ve sonrasinda yapilan REAG 6l¢limii ile isitme cihazinin
kazang ayarlarinin uygun yapildiginda isitme esiklerinin iyilestigi goriilmiis olup giiriiltiiliV/sessiz
ortamlarda konusulanlar1 ayirt etmede/anlamada, sesin lokalizasyonunda ve kendi sesinden rahatsiz

olmama vb. durumlarda amplifikasyondan memnuniyet saglanmis olacaktir.

Anahtar Kelimeler: Isitme cihazi, SADL, REM Testi, Memnuniyet, gercek kulak kazanci
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ABSTRACT

Individuals with hearing loss sometimes restrict or isolate themselves in the environment they are in
because they cannot communicate comfortably in their social and professional environment. For this
reason, it is one of the healthiest ways to start using a hearing aid that will provide a good performance
and efficiency that can respond to hearing loss in order to reduce these negativities. The aim of this study
is hearing loss after otoscopic examination of individuals. Real Ear Mesarument-REM Test with Hearing
Aids to determine the effect on audiological factors such as hearing thresholds, speech discrimination
scores and speech reception thresholds for 6 months and later following the use of appropriate hearing
aids by patients with hearing aids and hearing indications. Real Ear Aided Gain-REAG) and to
investigate hearing aid use satisfaction by applying the Amplification Satisfaction Questionnaire
(SADL). As a method, in our study, 45 female and 55 male, aged 18-65, without neurodegenerative
disease, ear surgery 100 individuals who did not have a history of hearing loss and had no abnormal ear
findings participated in the study. The REM test was performed with sound stimuli sent in different
intensities in our hearing aid center, and the REAG results of these stimuli at different frequencies (0.5,
1, 2 and 4kHz) were recorded and statistical analyzes were made and VAS Scores were calculated by
applying SADL. According to the statistical analysis results in the DSL V5.0 algorithm; A significant
p<0.05 positive correlation was observed between target (target) and curve (device response)
measurement in REAG results of stimuli with 50, 70 and 90 dB intensity at frequencies of 0.5, 1, 2, and
4 kHz. Evaluation percentages of the answers given to the SADL questions on the basis of the VAS
Scores were calculated. With the REAG measurement made 6 months and later following the use of
appropriate hearing aids, it has been observed that hearing thresholds improve when the gain settings of
the hearing aid are made appropriately. In some cases, satisfaction with the amplification will be

achieved.

Keywords: Hearing aid, SADL, REM Test, Satisfaction, real ear gain
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ABSTRACT

In this study, yeast strains of Pichia kudriavzeii JD2 isolated from dates were found at low pH (2.0; 3.0;
4.0, and 6.2-control) and different bile concentrations (0.06%, 0.15, and 0.30). resistance abilities.
Viability determination studies were conducted at 0 (control), 60, and 180 min for artificial stomach and
0 (control), 1, and 240 min for artificial bile. In the yeast strain, at pH 3.0, the number of viable cells
was higher than pH 2.0 and 4.0. The highest viability was observed at pH 3.0 and 0 minutes (5.82 log
CFU/mL), while the lowest viability was observed at pH 2.0 at 180 (3.77 log CFU/mL). The correlation
between the pH value and the viability of the strain was determined by regression analysis. Since the
multiple R values were higher than 0.75 at the 0™ min, a strong and positive correlation was observed,
and at the 60" and 180™ min, a weak and negative correlation was observed as the multiple R values
were less than 0.75. Considering the resistance abilities of the Pichia kudriavzeii JD2 strain at different
bile concentrations, the highest viability was determined at 0 min and at 0.06% bile concentration (5.95
log CFU/mL) and the best percent viability was found to be 90.25%. It was designated that the per cent
viability of yeast strain decreased with increasing bile concentration and time. The lowest viability was
observed at 0.30% bile concentration (2.18 log CFU/mL) at the 240™ min. 0.15% and 0.30% bile
concentrations, the viability at the 240" min was detected to be 70% and 59%, respectively. According
to the results obtained, a significant decrease in yeast viability was observed as the bile concentration in

the medium increased (p<0.05)

Keywords: Pichia kudriavzevii, artificial stomach, artificial bile
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OZET

Alzheimer hastaligt (AH) bir beyin hastaligidir. Tamis1 ve tedavisi igin kesin yOntemler
bulunmamaktadir. Multifaktoriyel dogasi sebebiyle tek bir tedavi yontemi mevcut degildir. AH’nin
sikliginin artmasi ve sinsi ilerlemesi fark edilmeden hafizanin kaybedilmesi ile sonuglanmaktadir.
Fitokimyasallar ylizyillardir kullanilan fitoterapinin temelidir. Bu calismada, Alzheimer sican
modelinde ndronal iletimi engelleyen ve bellek kaybinda etkili olan Tau fibrilleri olusturuldu. Yiiksek
antioksidan ve noroprotektif etkiye sahip Ecballium elaterium bitkisindeki cucurbitacin E (CuE) ile
tedavi sonrasinda tau fibril olusumunda azalmanin olup olmadigi ve biligsel fonksiyonlara etkisi
arastirildi. Bitki seciminde veri tabanlar1 ve hastalik iligkileri analiz edildi. Alzheimer modeli i¢in
Sprague Dawley disi ratlar (225-250 gr, disi) kullanildi. Stereotaksi (bregmanin 0,8 mm arkasi, sagital
siitiriin 1,5 mm laterali ve beyin ylizeyinin 3,6 mm alt1) ile intraserbroventrikiiler (ICV) olarak
uygulanan okadaik asit sonrasi tau fibrilleri olusumu saglandi. Hayvanlar rastgele her grupta 6 hayvan
olmak ftizere 5 gruba ayrildi. 1- Kontrol, 2- Stereotaksi, 3- Stereotaksi+aCSF (artificial cerebrospinal
fluid), 4- Stereotaksi+Okadaik asit (OKA), 5- Stereotaksi+OKA-+Cucurbitacin E. Daha sonra Rotarod,
Morris su labirenti, yiikseltilmis art1 labirent testi ile motor aktivite, sartsiz anksiyete ve bellek analizleri
yapildi. Son olarak hayvanlarin hipokampuslar1 alindi, immiinohistokimyasal olarak Tau fibrillerinin
degisimi, western blot ile MAPK1/3, MAPK14 ve Tau protein diizeyleri, kantitatif Real-Time PCR ile
AH patolojisinde etkili MAPK1/3 ve 14’iin gen ekspresyon diizeyleri tespit edildi. Istatistiksel analiz,
coklu karsilagtirmalar i¢in tek yonliit ANOVA ve post-hoc analizleri Tukey testi ile yapildi. Elde edilen
sonuglar CuE’nin Alzheimer Tau patolojisini diizenleyerek bellegin kazanilmasinda etkili oldugunu ve
tedavi amagli kullanilabilecegini gosterdi.

ABSTRACT

Alzheimer's disease (AD) is a brain disease. There are no definitive methods for its diagnosis and
treatment. Due to its multifactorial nature, there is no single treatment method available. The increase
in the frequency and insidious progression of AD results in the loss of memory undetected.
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Phytochemicals are the basis of phytotherapy, which has been used for centuries. In this study, Tau
fibrils, which inhibit neuronal transmission and are effective in memory loss, were formed in a rat model
of Alzheimer's. It was investigated whether there was a decrease in tau fibril formation and its effect on
cognitive functions after treatment with cucurbitacin E (CuE) in the Ecballium elaterium plant, which
has a high antioxidant and neuroprotective effect. Databases and disease associations were analyzed in
plant selection. Sprague Dawley female rats (225-250 g, female) were used for the Alzheimer's model.
Tau fibrils were formed after okadaic acid was applied intracerebroventricularly (ICV) with stereotaxic
surgery (bregma coordinates). Animals were randomly divided into 5 groups, with 6 animals in each
group. 1- Control, 2- Stereotaxic, 3- Stereotaxic+aCSF (artificial cerebrospinal fluid), 4-
Stereotaxic+QOcadaic acid (OKA), 5- Stereotaxic+OKA+CuE. Rotarod, Morris water maze, elevated
plus maze test motor activity, unconditional anxiety, and memory analyzes were performed. Finally, the
hippocampus of the animals was taken, the changes of Tau fibrils were determined
immunohistochemically, MAPK1/3, MAPK14, and Tau protein levels were determined by western blot,
and gene expression levels of MAPK1/3 and 14, which are effective in AD pathology, were determined
by quantitative Real-Time PCR. Statistical analysis was performed with one-way ANOVA for multiple
comparisons and post-hoc analyzes using Tukey's test. The results showed that CuE is effective in the
acquisition of memory by regulating Alzheimer's tau pathology and can be used for therapeutic
purposes.

Keywords: Alzheimer's, tau fibril, cucurbitacin E, phytochemical, MAPK1, MAPK3, MAPK14

1. INTRODUCTION

Alzheimer's disease (AD) is a neurodegenerative disease with memory deficit and executive dysfunction
as characteristic clinical features (Bellenguez, Grenier-Boley, & Lambert, 2020). AD has a strong
genetic basis. Studies conducted in the last decade have shown that many genes/loci are associated with
the risk of AD. Diagnosis of AD is difficult and interventional treatment options are scarce because of
the low efficacy of treatments and the uncertain targets due to the multifactorial nature of the disease.
Finding genetic factors that contribute to the development of AD (Reitz, 2014) means having the
potential to develop effective strategies to combat this devastating disease, providing new targets for
treatment and prevention. Although these studies shed light on the pathogenesis of AD, our genetic
information is still not complete and more genetic studies are needed. It is known that rare forms of AD
show an autosomal dominant inheritance (Van Cauwenberghe, Van Broeckhoven, & Sleegers, 2016).
Amyloid precursor protein (APP), presenilin-1 (PSENL1), and presenilin 2 (PSEN2) genes were found
to be responsible for the early-onset hereditary forms (Giau, Bagyinszky, Youn, An, & Kim, 2019).
However, the majority of AD cases are late-onset 'sporadic' forms with no obvious familial clustering.
The strongest genetic parameter related to AD is the presence of the apolipoprotein e4 (APOE) allele
which is a factor in amyloid- aggregation, which is among the causes of the disease (Kim, Basak, &
Holtzman, 2009). Considering the prevalence and incidence of AD, it is seen that more than 50% of
dementia (dementia) cases are AD. Worldwide, 24 million people are affected. In addition, more than 5
million new cases of AD are reported each year, and the incidence rises from 1% to 6% between the
ages of 60 and 70, to 8% at age 85 or older, and will likely continue to rise (Association, 2019). AD in
both early-onset and late-onset forms presents clinically as dementia that begins with a gradual memory
decline and then gradually increases in severity until symptoms eventually subside. While the memory
of the recent past is impaired in patients, distant memory is relatively preserved. As the disease
progresses, deterioration in other cognitive domains (language, abstract reasoning, motor functions, and
decision-making) occurs to varying degrees. It is typically associated with difficulty at work and social
life or household activities. Neurological symptoms that may occur in the course of the disease include
seizures, hypertonia, myoclonus, incontinence, and mutism. Death usually occurs from malnutrition and
pneumonia due to loss of cognitive and motor functions.
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Clinical diagnosis of AD is based on clinical history, neurological sampling, and neuropsychological
testing. To diagnose dementia according to the DSM-IV (Diagnostic and Statistical Manual of Mental
Disorders (Fourth Edition [DSM-1V]) criteria), an individual must have 2 or more loss of memory,
language, interpretation, adaptation, and judgment abilities (Kawas, 2003). Another common criterion,
NINCDS-ADRDA (National Institute of Neurological and Communicative Disorders and Stroke-
Alzheimer's Disease and Related Disorders Association), diagnosis is based on clinical sampling,
defects in at least 2 cognitive domains, the presence of other systemic disorders, and progressive
memory loss. Mental state sampling (MMSE) testing helps to identify the patient's cognitive abilities In
addition, a possible diagnosis of AD, frontotemporal dementia (including frontotemporal dementia with
parkinsonism and Pick’s disease), Parkinson's disease, diffuse Lewy body disease, Creutzfeldt-Jakob
disease, subcortical infarcts and cerebral autosomal dominant with leukoencephalopathy (CADASIL)
requires exclusion of other neurodegenerative disorders associated with dementia, such as arteriopathy
(Rogan & Lippa, 2002). Differentiating AD from other forms of dementia is usually made through
clinical history and neurological examination. In addition, other systemic causes of dementia, especially
depressive disorder, chronic drug intoxication, chronic central nervous system infection, thyroid disease,
vitamin deficiencies, central nervous system angitis, and treatable types of cognitive impairment such
as normal pressure hydrocephalus should be excluded (Bird, 2008). For the definitive diagnosis of AD,
two histopathological features must be found in postmortem tissue samples: Neurofibrillary threads and
amyloid plagues. Although these features are usually found in cognitively normal elderly individuals,
the density of plaques and distribution of neurofibrillary filaments are more severe in patients with AD,
according to standardized histological assessments (Braak & Braak, 1997). In addition to amyloid beta
pathology, neurons carrying neurofibrillary threads, which we focused on in this study, are another
common finding in AD brains, and the temporal and spatial appearance of these tangles containing hyper
phosphorylated tau reflect the severity of the disease rather than the presence of amyloid plaques (Braak
& Braak, 1991). Neurofibrils are formed by hyper phosphorylation of a microtubule-associated protein
known as tau, causing it to aggregate in an insoluble form (Kent, Spires-Jones, & Durrant, 2020).
Synapse loss is the strongest pathological cause of the cognitive decline in AD, so protecting these vital
structures is a key therapeutic goal. Tau is the prime suspect, where it accumulates at synapses,
disrupting key synaptic machinery, and causing spine collapse and synaptic damage. While toxic tau is
implicated in AD pathology, this protein may be downregulated at the synapse to contribute to disease.
To prevent exacerbation or emergence of synaptic pathology, tau-targeted therapeutics can be designed
to reduce potential loss of function at the synapse.

In addition to these mechanisms, oxidative stress, which is also effective in the formation of Tau and
amyloid beta protein and an early marker in the progression of AD, has also been extensively
investigated (Cheignon et al., 2018). Due to this mechanism, pre-symptomatic AD has been associated
with mitochondrial defects (Varghese et al., 2011). Mitochondrial defects (other than reduced ATP
formation) result in the overproduction of reactive oxygen species (ROS). ROSs; has been associated
with membrane damage, cytoskeletal changes, and cell death (Avery, 2014). Oxidative stress is a
condition in which either increased cellular levels of ROS are produced and/or cellular mechanisms
have insufficient capacity to reduce the potentially damaging effect of ROS (Pizzino et al., 2017).
Reactive nitrogen species (RNS), as well as ROS, have a role in the mechanism of AD. Free radicals
can be classified as 2 key signaling molecules, ROS and RNS. These reactive species often act on cells
through oxidative and nitrosative signals. These redox modifications are important in the regulation of
normal biological and physiological processes (Spiers, Chen, Bourgognon, & Steinert, 2019).
Cumulative oxidative stress, disruption of mitochondrial respiration, and mitochondrial damage are
associated with AD. The biochemical cascades of apoptosis are mediated marker molecules, including
protein kinases and transcription factors. Expressions in pro-apoptotic signaling networks can indeed
promote cell death and degeneration in brain cells. Regulation of this protein phosphorylation by kinases
and phosphatases emerges as a prerequisite mechanism in the control of the apoptotic cell death program
and is associated with AD (Ramalingam & Kim, 2012). Oxidative damage is localized with tau-enriched
neurofibrillary tangles (Smith et al., 1998). Various molecules related to the activity of nitric acid
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involved in oxidation have been studied. For example; Hippocampal tissue from AD patients was
subjected to postmortem analysis investigating the localization of the dimethyl arginine enzyme and it
was found that the enzyme regulates the activity of nitric oxide synthase. In many analyzes, it was
determined that various metabolic products in the brain tissues of patients with AD were associated with
tau due to errors in the activation of enzymes (Zub¢i¢, Hof, Simi¢, & Jazviniéak Jembrek, 2020).

In addition to pharmacological treatments, it is possible to make a direct and effective contribution to
the treatment of the disease with approaches such as designing molecules targeting proteins such as tau
and beta-amyloid, blocking enzymes involved in protein degradation, and preventing their
accumulation. In gene therapy applications, techniques such as correction of the ApoE4 allele with viral
vectors, use of CRISPR nanoparticles, and allele deletion have been applied in single-gene diseases and
successful results have been obtained. While there is debate about the goals and efficacy of viral vectors,
target attainability (such as primer design, and signal sequence queuing) and good manual planning
reduce the chance of failure. Phytochemicals can offer an effective approach in that they can be
controlled and their results can be demonstrated with clear, measurable parameters (Lin et al., 2011).

While cell culture studies give reliable and effective results, it can be more striking to follow the
physiological response and make the treatment applicable as a human model when the studies are
transferred to experimental animals. Herbal treatments, which have been used for centuries in countries
that attach importance to traditional medicine such as China, Asia, and Japan, have been the subject of
much research until today. It continues to be illuminated. Among these plants, cucurbitacins, which are
found in the plant called Ecballium elaterium (Bitter Melon, Donkey Cucumber, Cirtatan), have
antioxidant properties, and are generally used by people in the treatment of sinusitis, contain
triterpenoids (Bourebaba, Gilbert-Lopez, Oukil, & Bedjou, 2020). The plant contains a class of
triterpenoids known as Cucurbitacins, which are common in all pumpkin species. Cucurbitacins are a
group of tetracyclic triterpenoids found in the Cucurbitaceae family. These triterpenoids (available in
free or glycosidic form) are often responsible for the bitter taste of plants containing them and are likely
produced as a defense mechanism against pests (Rios, Escandell, & Recio, 2005). These molecules have
a wide range of pharmacological activities such as anti-cancer (Jacquot et al. 2014), anti-inflammatory
(Attard & Attard, 2008), antioxidant (Pizzino et al., 2017), and antimicrobial activities (Abbassi, Ayari,
Mhamdi, & Toumi, 2014). In line with this evidence, we predict that the activity of this protein can be
controlled through its anti-inflammatory, apoptotic, and reactive nitrogen species (RNS) activity, which
is effective in the pathogenesis of Alzheimer's tau protein.

2. MATERIAL and METHOD

This research was carried out in Gaziantep University Experimental Animals Center with the permission
of Gaziantep University Animal Experiments Local Ethics Committee, dated 09.02.2021, and protocol
number was 2021/179. Our research was supported by Gaziantep University Research Projects
Management Unit with the project code SBF.YLT.21.02.

2.1.  Plant selection

Databases for medicinal plants were searched and analyzed along with AD-related metabolic pathways.
The plants for the tau fibril formation mechanism of AD were investigated by searching the literature.
The research was limited to plants that could be effective in inflammation, apoptosis, and oxidative
stress. Finally, the Ecballium elaterium plant was chosen. Then, the phytochemical content of the plant
was investigated and it was supported by the literature. The plant's cucurbitacin content was rich and
almost all had a widespread effect. It was determined that Cucurbitacin E (CuE) could be effective in
AD and a study was planned.

2.2, Animals

There were 30 female Sprague Dawley rats (200-250 g) in the study. Rats were housed in standard cages
under 12-hour light/dark conditions, housed separately, and fed ad libitum. Experimental AD model was
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established with okadaic acid (OKA). Rats were randomly assigned to 5 groups, with 6 animals in each
group. The groups were as follows: control, stereotaxic, aCSF, OKA, OKA+CuE.

2.3. Intracerebroventricular (ICV) OKA injection
To create AD tau pathology under xylazine+ketamine anesthesia, rats were injected with OKA
bilaterally as ICV by stereotaxic surgery (according to bregma coordinates).

2.4.  Rotarod performance test

The rotarod performance test was performed on rats for motor coordination. According to the method
used by Chen et al. (Chen et al., 2013), the falling rate and duration of the rats were recorded. The
interval between trials was determined as 10-15 minutes for each animal.

2.5.  Morris water maze test (MWM)

In the test used to measure spatial memory and memory (Nuifiez et al., 2014), animals were trained to
find the platform in a water-filled tank for 5 days. Experiments were performed for each animal for 120
seconds. Rats that could not find the platform were gently guided to the platform. It was kept on the
platform for 5 seconds. On the sixth day, as a probe trial, the platform was removed and its behavior
was recorded. Latency (s), swimming distance (cm), and swimming speed (cm/s) were recorded.

2.6.  Elevated plus maze test (EPM)

In the test, which was conducted to observe the testing of anxiety interaction and learning, a plus maze-
shaped setup with 2 open and 2 closed areas was used. The rat was placed in the middle section and
allowed to explore. Multiple trials were allowed until rats learned to stay in the open arm for 300 s. The
duration and distance of the rats in the open and closed arms were measured.

2.7.  Removal of hippocampus

At the end of the behavioral experiments, the rats were sacrificed by decapitation under anesthesia and
the hippocampus was quickly removed on ice and stored at -80°C for RNA and protein analysis in sterile
tubes (in RNA save solution).

2.8.  Western blotting

1XRIPA buffer and 1ImM PMSF 2X phosphatase inhibitor was added to each sample to obtain protein
from 50 mg of hippocampus tissue. Samples homogenized with a tissue homogenizer were centrifuged
at 16,000 g at +4 °C for 20 minutes. The supernatant was taken and stored at -80°C. The amount of
protein was determined by the Bradford assay. The concentration was set at 20 u for each sample.
Protein samples were loaded onto 10% polyacrylamide gel with a protein ladder using a loading buffer.
The samples were run at 120V for 1.5 hours in 1X Tris-Glycine SDS buffer. At the end of the period,
the gels were placed in cassettes for blotting. At the end of the period, the gels were removed and placed
in blotting cassettes with the sponge, filter paper, and PVDF membrane in transfer solution (1X Tris-
Glycine). Overnight blotting was performed at 40 mA. At the end of the period, the PVDF membranes
were removed and kept in the blocking solution (1XTris Buffer Saline, Tween 20, non-fat dry milk). In
the next step, staining was performed with primary antibodies (overnight). The PVDF membrane was
treated with secondary antibody (Anti-rabbit IgG, HRP-linked secondary antibody) and analyzed on the
imaging system.

2.9. Immunohistochemistry

The tissue fixed in formalin was turned into paraffin blocks and 3 micrometer thick sections were taken.
stained with primary antibody after deparaffinization. Tau protein was evaluated against B-actin in
microscopic analyses.
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2.10. Total RNA extraction

Total RNA was obtained with a trisole. 50 mg of tissue was homogenized and trisole was added to it.
Chloroform was added as the volume of Trizol. It was centrifuged at 13,000 rpm for 10 minutes at +4C.
The supernatant was taken and isopropanol was added to its volume and centrifuged under the same
conditions. The pellet was dissolved by washing with 75% ethanol. The amount of RNA was determined
by spectrophotometer and samples were calculated as 10 ng/uL.

2.11. cDNA analysis and gene expressions

cDNAs were obtained from total RNA using the kit (Qiagen, 205311). Real-time PCR was used for the
analysis of gene expressions (Rotor-Gene Q, Qiagen). 20 microliters of PCR product were prepared (5
microliters of cDNA, 2X SYBR Green Master Mix, Universal primer, 10X assay, and distilled water).

2.12. Statistical analysis

All analyzes were performed in SPSS 22.0. Normality analyzes were performed with the Shapiro Wilk
test, the difference between groups using One-Way ANOVA, and post-hoc-tests with Tukey. Results
were considered significant when P > 0.05.

3. RESULTS
According to the results of the Rotarod test, all groups had motor coordination (Figure 1). There was no

significant difference between the groups. This result showed that surgery did not cause changes in
motor coordination in rats and we could exclude its effect on cognitive processes.
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As a Figure 1. Rotarod performance test.

result of MWM, total circulation
time was longer in AD groups compared to other groups. Circulation time in the treatment group
decreased after CuE application (P < 0.05). The fact that the rats could not find the platform after the
probe trial indicated a cognitive loss, while the shortening of the time to find the platform after CuE
treatment and the time they spent around the platform showed cognitive gain (Figure 2).
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Figure 2. Morris water maze test.

The elevated plus maze test was performed to measure AD and anxiety in treatment. According to the
results of the test, the time spent in the closed arm, urination, and defecation was higher and the time
spent in the open arm was short in the AD groups. After the treatment, the time spent in the closed arm
decreased, the time spent in the open arm increased, and there was no urine or defecation in the group.
The elevated plus maze test was performed to measure AD and anxiety in treatment. According to the
results of the test, the distance taken in the closed arm, urine, and defecation was higher in the pre-
treatment AD groups, and the distance in the open arm was short. After the treatment, the distance
covered in the closed arm decreased, the distance traveled in the open arm increased, and there was no
urine and defecation in the group. These results showed that treatment with CukE affects reducing anxiety
in AD (P <0.05).
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In the protein Figure 3. Elevated plus maze test. analyses performed for 4
different antibodies, significant  differences
were found between the AD and OKA groups (P < 0.05). MAPK1/3 and MAPK14 were expressed high
in the OKA group but decreased in the treatment group. While tau protein expression was higher in the
OKA group, a significant decrease was found in its expression after treatment (P < 0.05). The obtained
data show that CuE has a positive effect on AD pathology by regulating MAPKs. In
immunohistochemically analyzes, it was determined that CuE had a positive effect on the distribution
of Tau. While tau accumulation was high in Alzheimer's group, a high decrease was observed after CUE
treatment. The decrease in gene expression levels was detected in the OKA group, it was observed that
they were upregulated in the CUE group.

4. DISCUSSION AND CONCLUSION

AD is a neurodegenerative disease that causes dementia in individuals over 60 years of age. Neuronal
losses are observed in the hippocampus, cerebrum, and cortex symptomatically. The most prominent
structures in defining the disease are senile plaques and neurofibrillary tangles. However, the cause of
this pathogenesis is not fully understood. Moreover, there is no definitive and effective treatment.

MAPK plays a role in many cellular processes such as oxidative stress signaling pathway, cell
proliferation, inflammation, and cell cycle control. MAPKS are regulated by extracellular signaling and
manage cellular functions. Gene expression activated by extracellular stimuli and the activity of its
product, the enzyme, is a process mediated by many signaling pathways. MAPKs provide signal
transduction between membrane and nucleus in these pathways. Their dysregulated activity in AD may
result in neuronal death. Although its role in AD is not fully elucidated, its effects are known (Zhu, Lee,
Raina, Perry, & Smith, 2002).

MAPK:s are effective in synaptic plasticity, learning, and memory. Their inactivation can provide control
of these processes. Effective operation of the MAPK signaling pathway can be achieved with CuE.
Therefore, it may enable memory acquisition in AD by contributing to the maintenance of hippocampal
functions.
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ABSTRACT

Mixed convection, such as that seen in a lid-driven cavity, can be found in various natural settings and
a variety of industrial applications, including food processing, electronic device cooling, solar power
collector, crystal growth, and drying technologies. The non-Newtonian fluid in the cavity is. Numerical
simulations of the two-dimensional incompressible Navier-Stokes and energy equations for a non-
Newtonian fluid in the power-law model filled in a square cavity with the upper wall moving, heated
from below and cooled by the other walls.

This study looked at the Nusselt number, temperature, pressure distribution, and the streamline velocity;
The purpose of this research is to determine how the increased Bingham number affects the Nusselt
number and how the increased Reynolds number influences the hydrodynamics of the fluid. This study
has been conducted for specific parameters of Reynolds number 100, 400 and 1000, Prandtl number 0.7
and Bingham numbers 1,2 and 5. The grid resolution is based on 61x61 for both directions; in order to
solve the governing equations numerically, the finite volume method was used. A second-order upwind
scheme was used for the convective terms of the momentum and a central difference scheme for other
terms. In addition, the coupled technique was used to solve the pressure-velocity coupling. The residuals
of continuity and momentum have been computed using double-precision accuracy and absolute
convergence criteria of 10°®,

The emerged results showed that the mixed convection is increased by increasing the Reynolds number
conduct to a marked enhancement in the Nusselt number; it should be noted that this improvement is

more noticeable as the Bingham number decreased.

Keywords: Bingham number, Mixed convection, Nusselt number, Square cavity.
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ABSTRACT

Agricultural buildings must house seeds or other crops as well as animals and require special conditions
in terms of air conditioning and thus the structure and functions of the existing electrical, thermal and
ventilation installations in them. All these installations must be energetically coordinated by means of
automatic control systems that allow the remote monitoring of energy transformations of any kind in
buildings. Of great importance in ensuring the energy functions of buildings are in the current conditions
of progress, electrical installations, where electricity is a refined form of energy that is easily
transformed into other forms of energy.

The paper presents at the beginning several solutions for improving the energy efficiency of agricultural
buildings and offers variants of automatic control schemes of energy processes in the chain of
transformations such as electricity - hydropneumatic energy, electricity - heat, electricity - mechanical
energy. The authors propose several methods to increase the energy efficiency of transformations in
agricultural buildings based on the energy audit applied to the main consumers in the building contour.
The aim is to reduce energy losses due to the increase in the useful effect of the energy entering the
building.

The paper also shows the results of financial calculations that demonstrate the usefulness of energy
management schemes adopted to control energy transformations in agricultural buildings. The authors
make lists of the costs of acquisition and practical realization of the components that are part of the
structure of the proposed installations.

The authors propose their own, original schemes for achieving the objectives of the paper. Finally, are
presented the conclusions of the study and discussions on the appropriateness of implementing the

proposed solutions.

Keywords: Energy efficiency , Energy management, Agricultural buildings
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ABSTRACT

In order to ensure the conditions of indoor climate as required for the storage of crops and to ensure the
life of poultry or farm mammals, it is necessary that the energy installations comply with certain
conditions. Among these conditions in the paper we refer to the following: the energy demand should
not exceed the farm budget, the energy intensity should be reduced, the ventilation systems should have
low losses along the air route and the dust filters should ensure the catering of harmful particles,
automatic energy processes with the possibility of viewing the interirol of buildings or outdoor spaces
where energy receivers are installed, etc.

The authors present in this paper some energy optimization solutions for installations in agricultural
buildings for which financial calculations are given that give their profitability and the level of
depreciation over time. Air conditioning systems are very important for agricultural farms and they must
ensure specific environmental conditions. At the end of the paper are presented some solutions for air
conditioning of Romanian farms with the costs involved in their construction and operation. Also at the
end are presented the conclusions that resulted from the study and the list of bibliographic references
studied for the elaboration of the paper.

As research directions for the future, the authors propose work on the automation of energy processes
in air conditioning systems, the creation of software applications that allow remote control of energy
processes in the analyzed installations, the introduction of sensors and transducers for automatic control
of air conditioning systems, etc.

Keywords: Energy optimization, energy costs, agriculture.
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ABSTRACT
The purpose of the current paper is to highlight the positioning of the concept of "engagement” in

marketing and neuromarketing and to clarify the different attitudes of researchers regarding these
constructs. Starting from the specific theoretical approach, the concept of engagement towards a certain
brand can be defined and interpreted depending on the conceptual and applicative focus in which that
cognitive construct is analyzed.

The method of this study is qualitative with factor analysis of engagement process constructs. The study
sample consists of 100 researchers and professors of marketing and management sciences of "University
of Elbasan" in Albania and "South-West University" in Bulgaria . The data collection method is through
semi-structured interview and online administered questionnaire. The criteria of qualitative analysis
were performed through the INVIVO program and the psycho-economic interpretation through the
THEME program.

The results of this paper showed a strong negative correlation between cognitive development and
critical attitudes towards brand dependence (r = - .98; p <0.05) which means that the stronger the
cognitively the consumer is the more the possibility for an addictive behavior is reduced. The findings
also show a strong and positive relationship between emotional development and consumer brand
attitudes (r = .87; p <0.05) which means that the development of the consumer's emotional construct
will develop the strongest link to its decision making towards a certain brand. Other indices of statistical
importance included Factor 1 -Cluster 1 (20% of decision-making space and critical thinking about the
product) and Factor 2-Cluster (24 % of consumer engagement in the brand).

The conclusions obtained provide a clear picture of the significance of developing medium-term and
long-term plans for the development of engagement consumer strategies in the brand selection process
and in adding macroeconomic policies to consumer inclusion in selection decisions of brands operating
in the market.

Keywords: Neuromarketing, Brand involvement, consumer, social attitude, decision making
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INTRODUCTION
Over the past three decades, a powerful line of research has emerged, highlighting the nature and

dynamics of specific consumer and brand relationships (Fournier 1998; Aaker et al.,2004). Underlying
this observed change is a growing academic recognition of active consumer behavior, role played and
behaviors in brand processes (Pagani et al., 2011; Singh & Sonnenburg 2012; Prahalad &Ramaswamy,
2004; Hoffman & Novak, 1996; Ramani & Kumar,2008). In the theory and practice of Strategic
Management and Consumer Policies, a widespread orientation towards focusing on the heterogeneity
existing among companies as a starting point for understanding the competitive advantage has
increasingly established itself (Capaldo,2004). Regarding the dimensional growth of brand-consumer
relation, the critical factor is represented by the creation of the most appropriate mix of resources
(Rumelt, 1984), by the internal transfer of best practices (Szulanski, 1996), by the integration between
new individual and collective knowledge already existing and set for growth (Nelson & Winter, 1982;
Kogut & Zander, 1992), as well as the time that the replication of resources can entail (Dierickx & Cool,
1989). Further contributions later highlighted the role of interaction and dynamic integration between
resources of different types (Leonard-Barton, 1992; Kogut & Zander, 1992; Grant, 1996; 1999) in the

neuropsychological profile of the consumer (Morin,2011; Kenning &Plassman , 2005).

Neuromarketing and branding activities
The optimization of branding strategies, as well as the improvement of the image of a company on the

market, represents one of the possible applications of Neuromarketing as a corporate marketing tool
(Roth, 2013). By analyzing the brain reactions of individuals to induced stimuli, it is in fact possible to
understand which product or which brand of product the consumer prefers, as these reactions differ
significantly depending on whether it is a product produced and marketed by a common or unknown
brand. compared to a so-called Branded good, produced by a well-known Brand and considered to be
preferential (Linzmajer & Kenning, 2011). It should be mentioned that the relationship of trust that is
established between Brand and consumer depends to a large extent on the emotions that arise from such
a relationship, which heavily intervene in the decision-making process of any human being.

It is therefore plausible to consider the hypothesis that provides for more loyal behavior by consumers
towards their favorite company than towards any other brand (Roth, 2013). To prevail over other brands,
a brand must therefore be able to emotionally involve consumers. This is because emotions play a crucial
role in the consumer's decision-making process and are able to considerably influence their purchasing
behavior. The favorite brand will be the only one capable of arousing real emotions in consumers by
altering their mood and the only one capable of making any type of decision irrational. This kind of
power is referred to in the literature as the “winner-take-it all” effect (Bechara & Damasio, 2005).
Irrational decisions lead to irrational behaviors, which will favor the preferred Brand unconditionally

over any other Brand, even in the face of obvious qualitative or price disadvantages of the product. At
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this point it is therefore evident the importance of branding strategies in a company's marketing policies
and making them more effective, thanks to the use of Neuromarketing tools such as functional magnetic
resonance imaging or electroencephalography that can certainly represent a significant contribution if
one wants to improve his or her company's image and perceptions on the market (Roth, 2013). To date,
the decision-making process is only partially explained and what influences this type of decision is
mysteriously enclosed in the so-called “consumer black box" (Kotler & Armstrong, 2011). This
complexity is given by the fact that purchasing decisions do not always turn out to be rational, as
emotions, through reward and sanction mechanisms, play a key role in the decision-making process of
the consumer, ultimately guiding his purchasing behavior (Zurawicki, 2010). Neuromarketing, using
tools coming from neuroscience able to observe in real time the brain reactions of an individual to an
induced stimulus, allows to study and analyze the purchasing behavior of a subject (Lee et al., 2007),
thus managing to open its mysterious black box (Kenning, et al., 2007). The neuroscientific discoveries
made are exploited by companies with the aim of improving their marketing activities (Kumar, 2015),
with the ultimate aim of increasing sales and thus also profits (Horska & Ber¢ik, 2017). After a careful
analysis of the scientific literature regarding the consumer's decision-making process, the role of
cognitions and emotions in consumer decisions and Neuromarketing, through an empirical analysis of
a qualitative and exploratory nature, we want to investigate the point of view of the Albanian and
Bulgarian consumer through some semi-structured interviews and, questionnaires ,to evaluate
researchers and experts’ consumer attitudes towards their field of study, which is defined as the attitude
given by the set of his own previous evaluations (Lavrakas, 2008), in order to respond to the research
question. Neuromarketing finds thus, application in each of the "4Ps" of the Marketing Mix and
Consumer Black Box, which indicate the product, price, promotion and distribution policies of the
brand. Figure 1 below offers a summary of the different marketing variables belonging to each of the

four "Ps"™ mentioned.

Page 185



I. ATLAS

International Conference on Research in Applied Sciences

July 09-10, 2022 / University of Jaén, Spain

Fig. 1 Variables of Marketing Mix 4P’s Source: Kotler & Keller, Marketing Management, 2012, p. 2

The characteristics of the consumer are multi-dimensional, including cultural, social, personal and
psychological (Kotler & Armstrong, 2011):

- Cultural factors. Understanding the cultural differences of their target market consumers is of
vital importance for companies and brands in order to achieve success (Kotler & Armstrong,
2011)

- Social factors. Belonging to a group is a key factor that can significantly influence the behavior
of any consumer. Word passing or personal recommendations provided by a member of the
group are not perceived by consumers as an advertising message, thus making them more
credible and decisive in brand-target decisions. This kind of conversation can take place both
offline and online, in physical presence or within social networks. Communities on the web
often have at least one opinion leader, that is, an influencer that companies will have to make
spokespersons for their Brand in order to create a positive image of themselves on the market.
Furthermore, it should be mentioned that a consumer usually decides be engaged in a brand only
if it is deemed appropriate with his or her status and role in society (Kotler & Armstrong, 2011).

- Personal factors. Consumers change their tastes and needs over the years based on multiple
variables, such as income, lifestyle or stage of the life cycle in which they are. Research has
revealed that some important events such as marriage or the birth of the first child etc. - are able
to upset a person's consumption habits (Kotler & Armstrong, 2011).

- Psychological factors. The needs of the human being can be summarized in five categories,
hierarchically ordered as conceived by Abraham Maslow (1954-1987). These categories include
physiological needs such as hunger, thirst, etc., safety, social, esteem and self-fulfillment. A
need, to become a concrete motivation for the purchase or follow of a brand, must intensely lead
the consumer to research and obtain their satisfaction (Kotler & Armstrong, 2011). Once
reached, that same need is no longer a good enough reason to induce the consumer to buy.
Therefore, man will now try to satisfy a need belonging to another category (idem). Before
supporting his own motivations, however, the consumer is confronted with his perceptions that
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derive from the five senses, namely sight, hearing, touch, smell and taste (idem). The process

of filtering, storing and interpreting these sensory stimuli is very complex (Zurawicki, 2010)

and can differ from individual to individual (Kotler & Armstrong, 2011).

B Selective attention (tendency to select the stimuli to pay attention to), selective bias
(interpreting a stimulus in order to confirm previous beliefs) and selective retention
(tendency to retain only information regarding what one prefers), can complicate this
process: in fact, the same stimulus can be perceived in a different way by different
consumers (idem). It should also be mentioned that sensory adaptation leads the human
being to perceive only some of the stimuli received, ignoring the stable and constant ones
considered to be less relevant (Zurawicki, 2010). The interpretation of information is also
subject to lived experiences, learning and memory (idem). This helps the human being to
solve a problem (idem) and to react adequately to situations already experienced in the past
that recur in a similar way (Rolls, 2005). The ability to use previously acquired information
is defined as cognition (Zurawicki, 2010). From learning, the consumer finally develops
beliefs and attitudes, thus managing to build an idea about something. It is precisely the
consumer's attitude to be responsible for the appreciation or otherwise of a product or brand
(Kotler & Armstrong, 2011).

Psychological consumer engagement

From a sociological point of view, engagement has been studied as "civil commitment” (Jennings&
Stoker, 2004; Mondak et al., 2010), while in the psychological field this concept has taken the
connotation of "social commitment™ (Achterberg et al. al., 2003; Huo et al.,2009). Studies related to
educational psychology (Bryson & Hand, 2007; Hu, 2010) have explored “student involvement”, while
political science has examined “member engagement of the nation” (Kane, 2008; Resnick, 2001).
Furthermore, the terms "employee involvement” (Catteeuw et al., 2007; Crawford et al.2010) and
"stakeholder involvement” (Greenwood , 2007; Noland & Phillips, 2010). The most recent studies
conducted by Hollebeek, Glynn and Brodie (2014) and by Vivek, Beatty, Dalela and Morgan (2014)
consolidate the conceptualization of engagement as a multidimensional construct characterized by
cognitive, affective and behavioral dimensions. Following this approach, consumer engagement has
been defined as a cognitive, emotional and behavioral engagement of an active relationship with the
brand (Mollen and Wilson, 2010; Wirtz et al., 2013; Hollebeek & Chen, 2014).

The marketing definitions of engagement can be divided into two large groups: those that focus on the
psychological profile and those that define the behavioral aspect (Maslowska et al., 2016). However,
there are some definitions that include both aspects. Many studies on engagement describe it as a
psychological state (Gambetti et al., 2012), including those by Patterson, Yu, and Ruyter (2006); Brodie
et al. (2011); Calder Malthouse, and Schaedel (2009) and Mollen and Wilson (2010). Hollebeek (2011)
argues that engagement involves the consumer on a motivational level; Bowden (2009) defines
engagement as a psychological process that drives loyalty. Higgins and Scholer (2009) outline
engagement as a state of involvement in which the consumer is completely occupied and absorbed in
something. Sprott, Czellar, and Spangenberg (2009) developed the Self-Concept Brand Engagement
(SCBE) model, which defines the individual's propensity to include the brands with which they interface
as part of themselves. The conative aspects of engagement have been made operational in terms of
behavioral manifestations towards a brand (Maslowska et al.,2016). Verhoef et al. (2010) describe the
commitment as a behavioral manifestation towards the brand or towards the company that goes beyond
the transaction. Similarly, Van Doorn et al. (2010) pay attention to the behavioral aspects of the
relationship between the consumer and the company that does not include transactions, but which
derives from motivational drivers through their brands (Maslowska et al, 2016). However, Kumar et al.
(2010) and Van Doorn et al. (2010) argue that purchases should be included in the definition of
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engagement as they represent an expression of interest in the company. But the authors also distinguish
other engagement behaviors that create value for the company, such as the influence of consumers on
other consumers following the sharing of positive or negative opinions (Kumar a el 2010). Bijmolt et al.
(2010) specifically describe three main manifestations of engagement behavior: WOM, co-creation, and
dissatisfaction behavior. The authors argue that such manifestations can occur at different stages of the
customer's life cycle such as acquisition, development and retention (Maslowska, et al.2016). Some
researchers have tried to combine both perspectives. Vivek et al. (2010) focus on the participation of
customers in activities related to the organization, also recognizing the cognitive and affective elements
of engagement. Although most research adopts an intra-individual perspective based on consumer
psychology (Van Doorn et al., 2010; Verhoef et al., 2010; Goldsmith et al.,2010).

METHODOLOGY
The purpose of the current paper is to highlight the concept of “engagement” in marketing and

neuromarketing and to clarify the different attitudes of researchers regarding these constructs.

The method of the current study is qualitative with factor analysis of engagement process constructs.
The sample of the study consists of 100 researchers and professors of marketing and management
sciences of "University of Elbasan” in Albania and "South-West University" in Bulgaria. The data
collection method is through semi-structured interview and online administered questionnaire. The
criteria of qualitative analysis were performed through the INVIVO program and the psycho-economic

interpretation through the THEME program.

Research hypotheses:

For the realization and verification of the results of the current study, some hypotheses have been raised

as follows:

Hi = What is the positioning of engagement within marketing theories and more general theories

concerning the relationship between brand and consumers?

H, = What are the differences and overlaps of CBP compared to other theoretical constructs existing in

the marketing literature?
Hs: What are the antecedents and consequences of engagement in the consumer brand-love bond?

Instruments and Procedures
A questionnaire was developed in Albanian a Bulgarian with the help of the online platform "Google

Forms" containing a semi-structured interview. The survey presents an inductive approach as a whole,
as it first introduces the concept of Neuromarketing mechanisms and Brand Engagement using some
concrete examples of a general nature, deepening the subject more and more during the interview and
finally noting, specifically, the point of view and attitude of respondents towards him. The questionnaire

consists of a total of about 30 questions divided into three distinct parts: the first part introduces the
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interviewee to Neuromarketing and has the purpose of measuring whether or not he is already aware of
this field of study and the related mechanisms. To do this, some real examples of Neuromarketing as a
marketing tool used by Albanian or EU companies are presented at the beginning of the interview. The
second part is inherent instead to the detection of his point of view and his attitude towards Brands and
represents the heart of the discussion. The questions related to this part of the interview were constructed
using the Likert scale, as the most popular methodology for this purpose. However, for each question,
there is also a space dedicated to additional observations, thus allowing the respondent to further
investigate their answer if they so wish. The statements towards which the participant is called to take a
position reveal several aspects: the conduct towards a company that practices Brand marketing, the
attitude towards a product developed through Brand marketing, the propensity to purchase such a
product, the inclination to positive personal opinion about potential ethical issues such as the invasion
of privacy and the danger of manipulation. These aspects were decided on the basis of the methodology
used in a scientific study, carried out by Flores, Baruca and Saldivar (2014), which aimed to investigate
the judgment of Albanian consumers towards a company that uses Brand-Bond Marketing, as well as
the various implications related to it. The third and last part aims to collect some personal information
such as the interviewee's gender, age and educational level, useful for a more in-depth analysis of the

results obtained from the empirical survey.

Data analysis
Before proceeding with the current administration of the interviews, a "pre-test” was carried out, which

contributed to further simplifying the interview outline. In order to reach the degree of significance, 100
interviews were carried out, which lasted about 20 minutes each. They were performed online with
selected researchers from the University of Elbasan and South-West University. The qualitative data
that emerged during the interviews were transcribed and analyzed using the text mining method. The
aim of the research is to identify a model capable of rationalizing and systemizing the statements that
emerged in the textual data analysis (Feldman & Sanger 2007), through 3 steps: classification, clustering
and associations. The cluster analysis, in particular, consisted of a procedure that was used to outline
the content of the text following significant thematic groupings. Furthermore, the clusters were
identified on latent semantic axes, described by lexical units characterizing (in terms of who) from the
phrases / messages entered in the THEME software and identified latent macro (semantic axes) and

micro (cluster) concepts.

Ethical issues
For conducing the current study with juvenile school subjects, the working group took care of the strict

observance of ethical aspects such as:

» Approved information and allowance of subjects. Through the platform in which the questionnaires

were completed, a detailed description was presented regarding the purpose, conditions and method of
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the study that would be used, as well as where their assistance consisted. Participants were made aware
of the voluntary nature of participating in the study and the possibility of withdrawing from the study if
they did not wish to participate.

» Maintaining the confidentiality and anonymity of the minors and youth under which School
Directorates and student’s parents were informed about the treatment of personal data of juveniles and
that the data collected would be used only for research purposes respecting the principle of anonymity
and confidentiality under the Privacy Protection Rule.

RESULTS
94% of respondent of the current study revealed they had already encountered Neuromarketing and

Brand Engagement mechanisms at the time of the interview. Descriptive data indices tables, not
presented in this paper, of the Cluster Assets for Consumer Engagement and Neuromarketing show the
scores of the mean distribution and standard deviation from which we can define that Cluster 1 on
rational decision to be engaged with the brand (M = 2, 4001; SD = .9006), Cluster 2 on emotional
bonding of the consumer to the brand (M = 1,62; SD =.430) ; Cluster 3 on brand previous experiences
(M =5,1; SD =3, 5637); Cluster 4 on the value and meaning of the brand to the consumer (M = 1.54;
SD =, 875); Cluster 5 on the overlapping brand to its historical background (M = 1.498; SD =, 7991);
Cluster 6 on the relationship of the consumer to the brand (M = .386; SD =, 6546); Cluster 7 on the
positioning of the consumer to marketplace (M =.187; SD =, 031) and Cluster 8 on the involvement of
the consumer to the brand (M = 2.654; SD =1, 87) provided significant clinical indices. The standard
deviation displays sufficient and discrete dispersion indices for all 8 Clusters (SD = 1.0867). As it can
be revealed, consumers tend to have better positive attitudes if the brand they engage with tends to
provide them with a rational decision and emotional bonding rather than a historical background or
marketing position and strength. A moderate influence is linked equally to the previous experiences,
brand values and constructs which means that the general consumers not necessarily are prone to be
influenced by the brand market meaning, research construct or previous experiences; they tend to be
engaged in a brand even without any experience on the condition that it can provide consumers with

positive feelings and control decion-making.
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Table 1: Synthesis on the clusters emerged by data mining

CLUSTER CULTURAL SPACE% NEUROMARKETING
LABEL

CLUSTER 1 20 Rational  decision  of
someone to be engaged
with a brand

CLUSTER 2 24 Emotional bonding with a
brand

CLUSTER 3 10 Brand experiences &
participation

CLUSTER 4 10 Brand values and meaning

CLUSTER 5 10 Overlapping in brand
theory constructs

CLUSTER 6 8 Brand Love and consumer
brand relationship

CLUSTER 7 7 Consumer engagement
positioning in marketing

CLUSTER 8 11 Consumer brand
involvement

To assess the development of different Assets Profile relating to the consumer engagement identity and
behavioral attitudes toward brand we performed the Mann Whitey test. The indices, not shown here,
indicate a higher degree of the emotional bond and rational decision-making expectancies rather than
market price or value (Z = 7.854; Sig = .876). Degree of emotional belonging and rational decisions are
confirmed even by T-test indices (M =1,94; SD = .862).

Of clinical importance for the present study was the analysis of the correlation between cognitive
development and critical attitudes towards brand dependence which revealed an inverse relation (r = -
.98; p <0.05). It means that the stronger the cognitively the consumer is, the more the possibility for an
addictive behavior is reduced. Pearson correlation findings also confirmed the strong and positive
relationship between emotional development and rational consumer brand attitudes (r = .87; p <0.05)
that means that the development of the consumer's emotional construct would develop a link to it rational
decision making towards a certain brand. To analyze whether there is a relationship between these
factors, the Pearson correlation test, not shown in this paper, showed a significant degree of 75% making

variables significant in statistical values with values of t = 1.3047, P = 0.462, and cross-variable
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correlation (r = 0.8463, p <0.5) with positive and strong correlations. This means that the strengthening
of Rational and Emotional Constructs in consumers affect their engagement in the brand bond. From
the analysis of the overall psychological Clusters in the total Consumer Engagement Profile through
Spearman correlations, of all the sample researchers (N=100) the indices showed that the highest scores
in the Rational decision-making dimension were in the University of Elbasan (r = .754; p <0.5) and less
high in the those in the “South-West University “of Bulgaria (r = .065; p <0.5).

DISCUSSION
The first part of the current research, of a more theoretical nature, aimed to investigate, with the help of

scientific literature, the importance of cognitive, emotional and personality assets in the decision-making
and brand engagement process of the consumer, as well as the concept of Neuromarketing. Empirically,
however, we wanted to detect, through the administration of 100 (N=100) semi-structured interviews,
the attitude of the local consumer for the brand engagement with a group or researchers from the
University of Elbasan “A. Xhuvani” and the “South-West University” in Bulgaria. Often the scientific
community proposes the introduction of new constructs intent on explaining the relationship between
consumer and brand, but sometimes, these constructs are not able to favor the advancement of a general
theory and do not integrate in a way consistent with the premises of the pre-existing paradigms.
Therefore, a reflection appears to be needed by the scientific community aimed at evaluating the
coherence of the constructs that emerged in the context of a theoretical model of general synthesis.

The active participation of the consumer on social mediums sometimes also starts with non-customers
or former customers of the brand who share some or all of the values (old and new) communicated by
the brand. Sometimes, in fact, a consumer goes through all the phases of involvement with the brand,
described within the paper without ever having purchased the product or service. This is a particular
situation in which, a consumer might love a brand “irrationally” and is strongly involved in the brand
and publicly manifests the indissoluble bond with the brand, but he doesn't necessarily own a product
of that brand. This bond is very strong and takes on the characteristics of a cult. Therefore, fidelity
instead of being defined as the construct that precedes the Consumer Brand Psychological bond (CBP)
represents the emotional aspect of the relationship. Brand attachment and brand-love are the premises
of CBP and not necessarily of loyalty. Neuromarketing in this case, provide consumer and brand
managers a way to find a secure attach that very often involves the consumer in activities aimed at
optimizing or improving the offer system, while, rarely, in activities aimed at generating innovative
ideas. The CBP, is in this sense a spontaneous, emotional, affective condition, which implies a
sentimental involvement of the consumer with the brand. It also implies a conscious decision on the part
of the consumer. The customer experience, on the other hand, as highlighted by some of the

interviewees, is a temporary situation of customer participation in activities that place a brand at the
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center. This construct, therefore, can manifest itself in one or more exchange situations, and unlike the
CBP, it is not a condition in which the lasting bond with a brand is explicitly communicated by the
customer and publicly declared externally. If the experience has a significant impact on the achievement
of the consumer's personal life goals, then the regulatory commitment is a form of experience, and an
official declaration of the link between the brand and the consumer, in which the latter self-declares his
intention to love-brand. As revealed by the indices of the current study, consumers tend to have better
positive attitudes if the brand they engage with tends to provide them with a rational decision and
emotional bonding and make the consumer feel he is control of his engagement relation. From the
analysis of the overall psychological indices in the sample of the current study (N=100), the highest
scores reach in the Rational decision making dimension were in the University of Elbasan (r = .754; p
<0.5) and less high in the those in the “South-West University “of Bulgaria(r = .065; p <0.5).Correlations
revealed a strong and positive relationship between emotional development and rational consumer
brand attitudes (r = .87; p <0.05), which confirms the idea that the strengthening of Rational and
Emotional Constructs in consumers affect their engagement in the brand bond. Research has found that
some important constructs contemplate the presence of a sentiment on the part of the consumer towards
the brand (Park et al. 2010; Park & Priester,2007). The bond created between the consumer and brand,
over time, leads to constant consumer trust and loyalty towards the brand and strong emotional
involvement which in turn reinforce their rational perception of the utility and usefulness of the brand.
The perception of value could lead the consumer, after a certain period of time, to a state of falling in
love with the brand. Finally, CBP can be considered as a consequence of brand-love. The CBP then,
requires the presence of a further condition: an affective-cognitive mental bond and a clear behavioral
externalization of the relationship that the consumer has with the brand. At this point, the link between
consumer and brand leads to CBP and develops life cycle between himself and the brand, which emerged
from the interpretation of the results of the empirical analysis. The concepts of emotional bonding,
attachment, and brand-love describe an affective, cognitive and sentimental mental condition of the
consumer in relation to a brand, but this condition is not known outside the relationship, as the consumer
does not externalize the feeling towards the brand. The customer, in fact, through the tools made
available by new technologies and thanks to the new means of social communication can actively
contribute to the creation of values for the brand and the enrichment of its symbolic and cultural
meanings. These data are consistent with the studies of various research (Islam et al.2016; Maslowska
et el. 2016; Karpen et al.2008; Kim et al., 2008; Keh et al., 2007; Kilger & Romer, 2007).

CONCLUSIONS
The present study can be described as exploratory and analytical. Empirical research was based on a

qualitative research method that has highlighted a number of points of discussion: a) the substantial
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differences between the theoretical constructs that consider the relationship to be active between the
customer and the brand. In particular, the concepts of rational-emotional brand bond, brand-love, brand
attachment and brand experience, which have different meanings with respect to the concept of CBP; b)
has identified a sequential process that connects the various constructs, along a time horizon that starts
from the brand bond psychological constructs, experience, follows with the brand attachment,
continues with the brand-love and ends with the brand engagement; c) put in highlights the link between
the concept of rational-emotional connection from the CBP perspective and construct, notwithstanding,
the nature and characteristics of the involvement in the two concepts of co-creation and engagement
different to each-other; d) identified the main point of difference between brand engagement and
involvement , which consists in the fact that the former is spontaneous, not stimulated and not designed
by the company, on the contrary, the latter is characterized by being a phenomenon induced by corporate
conduct aimed at particular consumers (Brodie et al. 2013; Brodie et al. 2011; Van Doorn et al. 2010).
In fact, the Consumer Engagement (CE) is a psychological state that is reached as a result of interactive
and co-creative experiences lived by the consumer with a brand. Depending on the context conditions
in which the interaction occurs, it could lead to different levels of rational and emotional decisions to be
involved. Therefore, the CE is a dynamic and iterative process. The CE plays a significant role in the
relationships with brands and in particular in function of the other relational concepts (for example, co-
creation, fidelity, loyalty) that are antecedents and consequences in the iterative processes of the

consumer to the large market (Brodie et al., 2011).
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ABSTRACT

Objectives. The present paper explores the situation of a Psychodynamic Personality Behavioral
Tendency in the focus group of school leaders and highlights the need of a sustainable change and
organizational structures for the classification, prophylaxis and prevention of mental health in schools.
We aim to describe the utility of a novel Taxonomy as the Psychodynamic Manual-2 as an overall
taxonomy rather than the DSM, ICD or OPD-2 in the Mental Health organization.

Material and methods. The research was conducted in the interaction of literature with the
operationalization in context. In its initial phase of the study, we considered a wide range of meta
literature and contemporary updates on elements of human personality, maladaptive or behavioral
structures and the typologies of leadership. Through a quantitative and qualitative methodology as Q
methodology, we reached to fulfill the given aims and goals.

Results. The PDM-2 and PDC-2 aim to reveal that there is not only a strong positive relationship
between Pathogenic Beliefs and Personality Organization but also that a Psychodynamic “disturbed”
individual display increasing symptoms of "maladaptive behavioral tendency". An individual with high
levels of Neurotic Personality Organization, who would refer the highest frequency in the factor weight
of the mental component have also higher chances for coercive behavior than individuals with
Borderline Personality Organization. Results were analyzed with Method software processor.
Conclusions. At the end of the article, we outline some suggestions for the development of a structured
assessment of psychological problems supporting individuals in their everyday life coping style, the
function, style and leadership in supporting a healthy mental life-style.

Keywords: psychodynamic prototype, personality organization, ego strength, healthy mental life.
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Introduction
Any science must have at its start a taxonomy in which the constructs are identified and understood.

However, the constructs of personality, mental functions and dysfunctions are complex and hard to pin
down. Both the Diagnostic and Statistical Manual-5 (American Psychiatric Association, 2013) and
International Classification of Diseases (ICD-10; World Health Organization [WHQO], 2019) have a long
history of trying to classify mental disorders with varying success. The DSM-5 is a product of the
American Psychiatric Association, which tends to be descriptive, categorical, with poor reliability and
affected by financial ties to the pharmaceutical industry (Gordon & Gosgrove, 2013). Despite this, the
process of a DSM diagnosis requires little to no training, and little insight. The diagnoses are based on
descriptive lists of symptoms. The cost of making it relatively easy, leads to leaving out the ideographic
mental life of the individual, which requires more insight and training. As Gordon and Gosgrove argue in
their article “ Ethical Considerations in the Development and Application of Mental and Behavioral
Neologies: Lessons from DSM-5,” the DSM, as a diagnostic manual involves a number of symptoms
from specific categories to achieve a diagnosis which is hardly scientific. Some controversies raised
with DSM-5 for its confusing categorical criteria making DSM not helpful for informing the best
psychological treatment. While the DSM-5 is a “top-down” taxonomy based on committee voting than
science, the International Classification of Diseases (ICD-10; World Health Organization, 2004) is a
“bottom-up” taxonomy based on polling mental health practitioners worldwide as to what disorders they
have encountered. However, the ICD-10 is also categorical and it leaves out ideographic mental life and
personality dynamics. Neither the DSM, nor ICD are good at formulating a plan for appropriate
psychotherapy. Researchers found that treatments focusing on isolated and categorical symptoms and
behaviors were not as effective as those that conceptualized the overall range of emotional, personality and
interpersonal patterns (Western &Shedler,2000). As mental health is more than the sum of any structural or
functional symptom, any comprehension of it should begin by this complex interaction of psychological
variables. In decades, the issues of mental health were depicted by a mere range of observable symptoms
and behaviors and at very least on a personality pattern and adaption. In part in reaction to the atheoretical,
categorical medical/disease model emphasis of the DSM and ICD, the Psychodynamic Diagnostic
Manual-2 (PDM; Alliance of Psychoanalytic Organizations [APQO], 2017) was developed to add a
person-centered perspective to psychological dysfunction and to inform psychological treatment. The
PDM-2 is unique among the major diagnostic systems; both DSM-5 (APA, 2013) and ICD-10 (WHO,
2019) focusses more or less exclusively on the identification of pathology while the PDM was designed
to assess the full range of functioning from disturbed too healthy. As Nancy McWilliams (2011) noted,
the primary goals for the PDM-2 were to create a diagnostic system that embraced the complexities of

human experience (both normal and pathological) and to conceptualize the major psychological
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disorders in ways that went beyond external description to capture the subjective phenomenology and
underlying dynamics that shape psychological symptoms and syndromes.

The Psychodynamic Manual-2 Development and Implementation Tools.

Research for establishing a stable identity state constitute one of the fundamental approaches of
personality research in the three recent decades (Marcia,1966). The most tangible sources are shown in
the individual behavior whereas the less tangible sources constitute the features of our personality often
inferred by patterns of feeling, thinking and behaving. Developing a Personality Prototype even though
difficult and abstract in nature, is in all cases facilitates the analyzing of patterns and functions of
psychodynamics of the whole person beyond just symptoms. In this context, creating a new taxonomy
of analyzing one's total mental health, researchers may now have a new path of placing prophylaxis
before “future earthquakes”. PDM received increasing attention from researchers in recent years and
the use of the PDM in Europe increased substantially during the first several years after publication
(Gazzillo, et al. 2015). Now, the first edition of the PDM has been revised and updated, with PDM-2
(Lingiardi, V., & McWilliams, N. (Eds.)2017). The PDM-2 has sections on infancy, childhood,
adolescence, adulthood, and old age. It comprises a totality of 1078 pages. We recommend first reading
the adult section to become familiar with the system and definitions, and then move to other age groups
if it is within one's spectrum of specialty. The Assessment section is a great resource for researchers and
for teachers of personality assessment. Although the PDM has earned respect from both psychodynamic
and non-psychodynamic practitioners (Gordon, 2019; Gordon, 2009), it was in danger of being
underutilized because it lacks easily usable assessment instruments.

Overall, the PDM-2 should not only improve diagnoses of the full range of psychological functioning,
but also improve the teaching, research, supervision and treatment of mental disorders. Libido
therefore,is not a pleasure seeking but an object seek (of others). Relations to others that in the early
mother-child attachment have been uncompleted within the process of object seeking would develop at
the growing children a malfunctional relation to their libidinal future life. As a new treatment manual,
PDM-2 does not look at the symptom in a categorical and isolated way as other diagnostic manuals.
PDM classifies mental health in three great areas : a) Personality Patterns (Axis- P) , b) Mental

Functioning (Axis-M) and c)Subjective Experiences for the Symptoms (Axis-S).

PDM-2 treats the entirety of human development:adults,adolescents,children and toddlers. The adult
assessment part upon which we have enabled the present study,begins with the adult personality.P-Axis
of Personality Patterns and Disorders is placed first in the PDM system as the collected data and their
symptoms could not be understand or treated without a depth comprehension on the personality features
of the individual.P-Axis consideres two areas with a range from a healthy personality(lack of a

personality disorder) to a neurotic level of personality disorder. On the edge of the other level lays
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borderline level as a personality disorder. Concepts “Neurotic”,”Borderline” and “Psychotic”are used
in PDM as a level of severity and not as a specific personality disorder as in DSM. Degrees of personality
organization (healthy,neurotic,borderline and psychotic)are defined by the assessment of the individual
capacities. These capacities includes:identity maturation, ability for stable satisfying relationships,
affects tolerance and regulation, moral reasoning, reality testing and the ability to respond to and
recover from stress. After determining the entire level of personality organization ,we consider the P
-Axis personality patterns (which may be adaptive and cause minimum if any impairment) or into a
more pervasive personality disorders (which repeatedly cause pain to self or others). Personality patterns
or disorders in P-Axis include:1.schizoid ;2.paranoid; 3.psychopathic (antisocial) with subtypes-
passive/parasitic and aggressive ;4.narcistic with subtypes arrogant/entitled and depressed/depleted
;5.sadistic and intermediate type with manifestations of sadomasochism ; 6.masochist (self -destructive)
with subtypes —moral masochistic and relational masochistic;7.depressive,subtype —introjective and
analitic, converse manifestation- hypomanic; somatization ; 8.dependent ,subtypes passive-aggressive
of dependent,convers manifestation-counterdependent; 9.phobic(avoidant) ,convers manifestation -
counterphobic;anxious ; 10.obssesive —compulsive,subtypes obssesive and compulsive;11hysterical

(histrionic), subtypes- inhibited and flamboyant;disociative;and12. mixed/other.

Then,the PDM P-Axis considers each personality disorder as their temperamental,
thematic,affective,cognitive and defense patterns. The psychopathic(antisocial)personality,for
example,has a high threshold of aggressively to emocional stimulation as part of the temperamental or
maturational factors of the individual. The core preocuppation or concern is manipulating or being
manipulated. The primary affects of this personality are rage and envy. Characteristic pathogenic belief
about self would be the statement “I can do everything”. The characteristic pathogenic belief about
others would be “All are selfish,manipulative and dishonest”. Central modes of defences are control and
omnipotence on others. PDM-2 does not consider disorders as izolated and distinguished artificially.
Thus,depression is not merely a mental disorder but also personality features. The manual classifies a
depressive personality disorder with subtype of introjective(self-critic),analytic(high reactivity to loss
and rejection) and with a converse manifestation; the hypomaniacal personality disorder (high
energy,counter-depressive,fear from closeness). PDM-2 also suggest treatment when there are enough
evidences.Introjective type responds better to interpretations and insight whereas the analytic type
responds better to the present therapeutic-social relationship. Hypomaniacal type often avoids
engagements and does not last to a relationship. PDM-2 emphasise that the engagement to treatment is
very important to improvement.Individuals with a hypomaniacal personality disorder are more likely to
be in the borderline level confirming defences as idealization of self and devaluation of others,

comparatively to depressive personality who devaluate themselves and idealize others.
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Based on these research arguments,Gazillo,Lingiardi and Del Corno (2013) created a list with 19
Prototyp Disorders related to the four foundations of Personality. Authors integrated these categories
in the Psychodiagnostic Chart (Gordon & Bornstein 2012; Gordon and Stoffey 2014) that assess
Personality in four basic elements : 1) Healthy 2) Neurotic 3) Borderline and 4) Psychotic

For a Healthy Personality the chart gives a rating of 9-10 scores . The subject has strong Ego-Real to

his or her life events with appropriate coping skills.
A Neurotic Personality Level is characterized by a 6-8 scores. The subject has a basic sense of

identity,reality testing and intimacy relations but a limited fair coping mechanisms and a management
and affect regulation fair and limited.

Borderline Personality Level has an approximate scores of 3-5.1t represents an individual with a

poor and incompleted relationship, difficulty with impulse control and self-identity with mechanisms
of defense as denial, splitting and projective-identification. Therefore the subject stands on the border of
and might behave sometimes as a psychotic and other times as neurotic.This personality level connects
the two levels of Neurotic Personality and the Psychotic Personality Levels.

Level of Psychotic Personality range from 1-2 scores. The subject is divided from reality;his or her

thinking is mostly delusional and sometimes hallucinated with an affect and regulation of flashed
mood.His or her pathogenic beliefs are the focus of functionality and lead their life style.It is the most
dysfunctional entity in terms of psychopathologic patterns.

b. Mental Functioning — M Axis.

The second dimension of PDM,Mental Functioning M-AXxis,gives a detailed picture of the abilities
that contribute to the individual personality and a degree of the overall psychological or disturbances.
M-Axis abilities include:the capacity for regulation, attention and learning; the capacity for
relationships (including depth, range, and consistency); the quality of internal experience (level of
confidence and self-regard); the capacity for affective experience, expression and communication; the
level of defensive patterns; the capacity to form internal representations; the capacity for differentiation
and integration; the self-observing capacities (psychological mentalities) and the capacity for internal
standards and ideals, that represents the sense of morality. Each of the described capacities was
translated into specific statements in the present study.A normal identity is associated with a consistent
experience of time and space of self and the Significant Other even more with the capicity to assess
atributes and internal experiences in depth,complexity and wholeness. This identity is also associated to
the capacity of the individual for investing in time on his professional,intellectual and creative
concerns.The dynamism is routed according to values,opinions,tastes and beliefs of the individual.
Individuals with a pathology in clinical identity appear with an obvious problem of conception of

experiences of self and the world.Clinical pathological identity is followed by a fragmentarization and
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instability of understanding self and significant others experiences in time and space.The subjective
experience for self and others is often poor,with lack of depth,superficial and polarized. Tastes,opinions
and values are not linear,taken by others around but they could easily be shifted.An individual with
identity pathologies have a lack in the capacity of understanding others and cannot react to the social
issues that surround.Despite the appearance of this pathological identity form in DSM as Borderline
Personality Disorder,a range of identity pathologies characterize the majority of severe personality
disorders.Clinical setting sees the individual with an identity pathology as associated with high level of
treatments withdrawn,impairment of self-reflecting capacities,difficulties to maintain therapeutic
alleance,tendency to concret plans for reality testing and tendency to impulsive actions.

c. Symptom patterns and Subjective Experience-S Axis

PDM-2 treats in the S-Axis Manifest Symptoms and Concerns of the subject .These are the
symptomatic patterns of x DSM-IV-TR but with an emphasis in the subjective experience of the
patient(subject) symptoms.Patient (subject) may evidence one or more patterns that may or may not be
connected to each-other. These symptomatic patterns should be viewed in the context of personality of
the person (P -Axis)and the mental functioning (M-Axis).The quality of the experience in illness and
the manner which the disorder is elaborated, have a central role in forming therapeutic manifestations
especially in the assessment of different psychic types. According to the psychodynamic theory,these
aspects are related to the personality patterns and particularly with the conflictual issues or chain
occurrences.Cognitive processes in the assessment of subjective state and personal welfare or to adaptive
resources are considered as core mechanisms in the availability of the person within the patterns person-

stressor (illness).

When defense mechanisms are not considered as dysfunctional and pathologic processes but also as Ego
(Ess) representatives,they facilitate adequancy(Steffens & Kichele,1988). In the processes of the
elaboration of an illness,defense mechanisms will serve for the intrapsychic regulation(elaboration of
affects) whilst coping skills will related to availability,problem-solving and closer tothe reality (idem).
The manifestation of a defence mechanism along with threatening affections and experience that imperil
the integrety of Self,patterns a capability of the individual to cope in a constructive way with illness
needs.In psychodynamism,the acquirement of illness and the way the individual cope with are
considered as consenquencies of the personality features of the patient,either in the cognitive,affective
and internal behavioral resources. It is very important,thus,the concept of personality pattern (process
of perceptions of Self,stress tolerance,various functions of the Esstypes of defense
mechanisms,tolerance to frustration and self-regulated anxiety,experiences of reality and the ability to
be stable in relationships). The stress is given to one's own thoughts,feelings and manners,unconscious

or not,to react,elaborate or create relations in illness time,which can allow the person to take insight and
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comply with therapists about interpretations. Mental psychological ability is a cruscial criteria for
receiving a psychodynamic therapy with the purpose of increasing Insight and develop new behavioral
chances based on a new self-image far from anxiety and intrapsychic conflicts. The individual feels
released as “the unwished impulses”do not act directly as external stressors. These gratifications are
linked to the motivation of individuals in maintaining the state and role of the illed. The person feels
charged,as in his personal and professional life with a variety of social tasks that,in the case of illness
are dissolved by mental health professionals(Horn et al.1984).In the clinical setting,behavioral relations
that patient realize unconsciously,becomes observable and proved in the pattern of
transference.Subjective experiences are organized according to te accompanying emotions.Subjective
organization of memories and significant structures contribute in the elaboration of recent inquiries,i.e.to
what a person expects by relationships. The acquirements of relations,especially to persons of reference
in childhood and adolescence are shaped in an intrapsychic mode with internalized objective relations
(representation of self and object),inner images are fused into a context of feelings,wishes,expectacions

and fears to self and object or relations.

Maladaptive Behavioral Tendency
Repetion compulsion are an inhereted and prehistorical tendency in the unconcious that inhibit

individual from repeating some actions,especially those with a painful and destructive character. If the
individual is not autonomous,to be self regulated in an sufficient way and reflect on himself,he has not
structured a valid relation with supply objects either external,or internal.Structural models of the
individual become an interaction with other. Is essential for the psychologist to “conversate”with that
individual structure that replies to the proviso of time and space “here and now”and to develop a line of
interaction that is linked with the personal background in everyday life.In the analysis of structures and
disfunctional relations should be clarified the levels of structural development of the person. A structural
model of the masochist subtype,for instance,that is characterized by a high energetic area among
submission,tolerate to pain and taking gratification against range,inner outburst and mastering may be
manifested on the level of developement,empathy or control of drives. As Schacht and Henry (1994)
assumed relationship patterns function as reactive lens toward maladaptive behavior.In such a way,there
is a creation of circles of unconcious disfunctional convictions that determine stability and resilience to
self and others.Relationships are modeled unconciously in order to influence other and confirm
unconcious beliefs (Anchin,1982; Strupp & Binder ,1994).

The current study
In the conduction of the present study,we were based on an extensive metanalytical research,in the

variety of evidences from classical letature review,developments and contemporary trends of the
psychodynamism and on the evidences of empirical data obtained on the contextual need for a

reassessment of school leaders by an analytic view. Psychoanalysis is probably one of the most
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important theories and methods of approaching, understanding and the analysis of development of
emotional functions,motivation and drives in the human psychology. Research endeavors to define a
clearly normal and abnormal personality,have not reached to set a distinction between the tendency of
a personality illness state and a clear mental illness. Approaching psychoanalysis to our daily life
contexts,as a denotative of problems or conflict resolution,between self and others,is early determined
in literature. Dynamic forces in the cases where a greater psychic engagement is required,are more
unconscious than conscious. Thus,psychoanalysis is useful to help individuals to establish their self and
social relationships according to the same relational and good objectual principles of Winnicott “a good
enough relationship”(1953,pp.285).

The advantage of evaluating a suitable personality level (healthy) of leader,either a teacher or a director
in educational institutions,is of course, one of “the bells falling harder”in terms of a continuos adaption
of our tranzitional society.

Monitoring these parameters of behavior and personality is a straordinary resource for clinical
screening and preventions of events when maladaptive behavior as violence,persecution and abuse can
turn in prevailing and on hard consequences for the future. American authors and researchers of the
“American Psychological Association”’(APA),have initially state a proposal for a Prototype in 2008 and
Personality Level,after the first edition of “Psychodynamic Diagnostic Manual” (PDM )for maladaptive
behavior tendency or disorder. As a novel diagnostic manual,PDM is a taxonomy that emphasis
personality pattern and individual competencies rather than a simple treatment of symptoms.High
expectations and the application of the Manual Axis,different as from approach as structure with
diagnostic manuals known by now (DSM,ICD)transacted the conditions for an elaboration and
publishing of the PDM-2,the edition of which is to be expected at the following months from PDM Task
Force APA

A significant supporting instrument on PDM Axis is the PDC and the PDC-2(Gordon et
al,,2013;Gordon et al,2022) Researchers and clinician from all over the world contributed in collecting
data as for instrument validatation and theirs impressions were very important in realizing a database
for the newest version PDC-2. Quantitative data of the present study were collected by the self-
reporting method of the PDC-2,where the preliminary and testing stage transacted credibility and
validity of usage in the Italian educational context. Preliminary data collected by our clinical trials and
population revealed that the tendency of respondents in behavioral evaluation were in the consensus
shaft of concourse and in the boundary of the first factor for elements of

healthy,neurotic,borderline,psychotic and maladaptive behavioral tendency elements.

Organization of the Personality Pattern
In their endeavours to undestanding human identity, professionals of psychology and sociology,have

often used different approaches and positions. Their arguments range from the genuine intrapsychic and
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macro-social viewpoints (Gecas & Burke,1995) to the identification of processes and affilated
terminologies (House,1977). Researches for a stable identity state consitute one of the fundamental
approaches of personality studies in the three recent decades (Marcia,1966).The great identity resources
vary in the degree of importance:the most tangible sources are shown in the individual behavior and
relevance whereas the less tangible sources constitute the features of our personality. Severe personality
pathologies live in a continuum with the normal personality.In both cases of representation it is viewed
the conservation of the ability for reality testing.While in the normal personality functionality is
appropriate and flexible,in the personality pathologies we encounter a rigidity and maladaption of the
personality.Our personality traits are partly developed by the defenses we use in an uncounscious ,
automatic and repetitive manner in different circumstances. Flexibility and adaptive function of a normal
personality reflect the flexible nature of defensive operationalizations of a healthy and matured
personality.On the other hand,rigidity that characterizes the levels of a pathologic personality reflect the
non affilation of mechanisms and operations of defense.

Individuals with a pathologic personality are generarly based on defensive mechanisms of repression
and splitting (distortion of image in the mental representations) what constitute the basic features of a
“neurotic level” of the personality treated in this study. It is precisely the relative stability and the non
affilitation of neurotic defenses that are attributed to the process of development of identity which
maintains the layer of rigidity in the pathologic personality. In the forms of most severe personality
pathologies,as it is encountered in the argument of Kernberg( 1977) for the organization of “borderline
personality organization” the rigidity of personality is viewed in establishing a pathogenic
identity,characterized by the pattern and traits of maladaptive personality,contradictory,unstable and
often socially unsuitable.In personality pathologies,the maladaptive personality traits may appear as
inhibitors of the normal behavior “inhibitory behavioral pattern” or as an extension of certain behaviors
“reactive behavioral pattern” and in most individual they are both present. In the case of inhibitory
personality traits there is viewed a lack of behavioral patterns that may be suitable for a certain situation.
Whereas,in the reactive personality trait,we encounter behavioral patterns that are not neccessarily
needed for certain situations.For understanding the functionality of the inhibitory and reactive trait in
the general population,we may take the example of a leader,who,in the inhibitory traits might be creative
professionaly but withdrawn and passive in developing relations with his or her employees in the
transforming leadership style. Let this point be the 0 of our example. In the situations of reactivity,the
same leader may appear with a controlling and omnipotent nature on everyone and everything. This
individual will experience states of anxiety and disturbances in the majority of time and may wonders
when his employees, to whom until recently held a different behavior,will externalize to his wish for
control. Conflict raises when the leader tries to return to the previous situation but it it impossible for

him to get back to 0. The traits of pathologic personality either inhibitory or reactive may dissolve their
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intensity through sublimation (Freud,1923) a specific feature of normal personality. In this process of
defence,motivation conflicts are directed in a flexible form,adapted and constructive in the areas of non
conflictive functions. In the current study, an individual with a normal personality will lead conflict with
the feeling of aggression and competiveness keeping an assertive,effective and careful attitude,which
are the primary features of an authentic personality.

This individual may take the admiration of others and be seen as somebody who will be successful
and a reference for others. In the situations when assertive behavior may be not appropriate for a normal
personality would be comon to master wishes and modify his behavior.

Tab. 1 Treatment plan for the development of neurotic level of ego.

Character Style Dynamic Aspects Treatment considerationsés

All styles Superego prohibition of id impulses Neutralize ego defenses and

prevents anxiety but, also intensifies
defenses of ego and leads to
symptoms.

reduction pf prohibitive superergo;
understand how symptoms are
maintained and create interpersonal
distance; resolution of neurotic
conflict.

Obsessive-Compulsive disorder.

Oral fixation Individual focus on self; lacks of Motivation of empathy; treatment of
empathy; depression or dependency. passivity and fear and reduction of
energetic force of aggression over

other sources related to gratification.

Anal fixal Control/Dominance/Aggression; Confront intellectualization/doubting

and exploration /understanding

emotional state;understanding
passivity and defending from anxiety.
Feelings and actions related to Understanding defensive use of
competitions/jealousy; guilt/shame; emotional defences; exploration of
hysteric conversion/phobia. wishes and repressed fear /shame for
feelings with a sexual background.

Phallic fixation (Oedipal)

*Source:F. Trimboli and K. L. Farr (2000)

The seven elements of Personality Organization,when four subforms are treated in an independent way
from the escalating evaluation,involve:

1)Integrity,which implies the ability of the person to view self in a stable,complex and accurate way; 2)
Object Relations,the ability to maintain intimate,stable and satisfying relationships;3) Affect Tolerance,
the ability to experience the full range of age-expected emotions ;4) Affect Regulation, flexibility in
using coping strategies;5) Superego Integration,the ability to use a consistent and mature moral
sensibility;6) Reality Testing,the ability to appreciate conventional notions of what is realistic; 7) Ego
Resilience, the ability to respond to and recover from stress resources .

Evidences supporting Personality Organization are rooted in Freudian thought,distinguishing from
“primitive "or “preoedipal” types to “the more integrative and oedipial’of psychopathology. Depending
on psychopathology types,there is an implication of different developmental levels of psychopathology.
Kernberg, Caligor (2005) and McWilliams (1994, 2011) in their extendend researches,have
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instrumentalized these distinctions and outlined some core features in determining Personality
Organization level (Caligor & Clarkin, 2010; Kernberg &Caligor, 2005; McWilliams, 1994).

Tab.2: Definition of Personality Organization Levels

No . Trait Core Trait Psychotic Borderline Neurotic

of

Personality

Organizati

on

1 Level of Severly disturbed | Marked identity | Relatively Integrated
Personality diffusion
Integration

2 Prevaling level of Primitive defense | Early defense Secondary defense
defenses ha mechanisms mechanisms mechanisms(repression,
confront stressors (projection,splitti | (splitting, rationalization,reaction formation)
and external or ng) identification
internal conflicts . projection)

3 Capacity for May be seriously | Relatively Intact
Reality Testing disturbed (for intact,may be

halucinacions or | temporarly

delusions) affected
especially in
high arousal
conditions.

4 Quality of Object- | Serious Troubled Relationships may be characterized by
Relations and disturbances in interpersonal conflicts for autonomy,integration of love
mental object-relations , | relationships,oft | and aggressivity.
representations of | dissintegration of | en associated
self and others. self and object with

representations. chaos,idealizati
on,denigration,i
nstability of self
and
representations
of others.

5 Capacity for self- Severe disturbed | Often with Relatively intact
observation severe

disturbances

6 Nature of primary | Existential Affected by Conflicts around autonomy,guilt,shame
conflicts (life,death,identit | relations and interpersonal relations.

y)

7 Transference and Very strong,often | Strong,character | More subtle.
Countertransferenc | positive but ized by feelings
e potentials in either of idealization
subjects (whether countertransferen | and
they develop the ce. dissintegration.
strong feeling of
transference and
countertransfer.)

*Source:Adapted from Kernberg , Caligor(2005) and Nancy McWilliams (2011)
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These features define a continuum of pathologies that range from:1)Neurotic Organization
Level,assumed to be characterized by relatively high levels of identity integration and the
undconditioned reality testing ability and the predominant use of defense mechanisms;

2) Borderline Organization Level,assumed to be characterized from an identity confusion,relatively
unconditioned ability in reality testing and using of primitive defenses;

3)Psychotic Organization Level,assumed to be characterized by an identity diffusion,impaired reality
testing and using primitive defenses.

Personality Organization Level,argued by the authors to reflect the severity of personality pathologies
and the tendency to pathology,is considered as an important predictor for prognosis and treatment
reponse (Caligor &Clarkin,2010) .

McWilliams (2011) rationed that the describing axis and PO level are independent from one-another
and every form of personality pathology might be seen in different levels of PO.Thus, for instance,a
hysterical personality may appear in neurotic,psychotic or borderline levels.In the same pace,studies
have revealed that the Borderline Level employs a wider category of personality issues rather than the
Borderline Personality Disorder in DSM(Fonagy & Luyten, 2016;Shedler et al., 2011; Lowyck et al.,
2013). Research evidenced that this form of diagnostic evaluation of PO may distinguish individuals
with different diagnosis to have better treatment outcomes (Huprich & Greenberg, 2003).

Differently from the first psychodynamic line researchers,another researcher introduced a Model of the
Two-Polarities of OP ,a model that bridges the approaches of diagnosis and treatment in the field of
psychodynamic classification. In congruence with theoretical approaches to personality disorders
,Jimpairment in the level of self and others (Livesley 2003-2004;Skodol and Bender, 2009) Blatt argued
both in the descriptive and theoretical viewpoint,that personality issues are characterized initially by
difficulties in attachment and difficulties with self-definition that are set in this two-dimensional
continuum which he treated as a Two-Polarity Model. The model proposed by Blatt in 2008, argues
that relations and self-definition are the two fundamental psychological dimensionet that create the
theoretical matrix for :a)understanding processes of personality development;b)variety of normal
personality organization;c)concepts of creation of psychopathology; d)integration of therapeutic action
mechanisms. A well-functioning personality,according to Blatt (2008) involves the balance of
development in interpersonal relation and self-definition. Thus,the mature levels of relationship
facilitate development of a stable identity,autonomy and self-understanding that influence to integrated
interpersonal  relations.  Throughout development,traumatic  experiences and  biological
predisposition,may create distortions in the developmental lines of individuals and the neglect of
relations of others. Different forms of psychopathology are not static entities caused by deficits in
development but,dynamic costellations of conflicts and defences that tend to maintain balance

(geshtalt)between the relationship and self-definition.  The clinical usage of the Object-Relations
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approach and Two-Polarities Model,as proposed by Blatt, is supported by the evidences that the model
explains the comorbidity between “symptomatic disorders”and “personality disorders ”’( Blatt, 2004;
Blatt & Luyten, 2009). Research revealed a strong correlation between maladaptive manifestation of the
element of relationship and self-definition in Depression (Blatt, 2004; Luyten & Blatt ,2012), Eating
Disorders (Boone et al. 2014; Thompson-Brenner et al., 2008), Substance abuse (Blatt et al.,1984;Blatt
& Shichman,1983), Post -traumatic Stress Disorder(Cox et al.,2004;Gargurevich, et al.2008),Conduct
Disorder (Blatt & Shichman,1983) and Functional Somatic Disorders (Luyten et al., 2012) besides the
typology of Personality Disorders and Maladaptive Trend Behavior.

Referring to the acess of Prototype described in this sudy research,psychopathologic issues may be
thought as Prototypes in the two-dimensional model. Prototype of each individual in different stages
of development (Blatt & Shichman,1983;McWilliams,1994)reflects unique means (prototypes)of
dealing with the balance of relationship and self-definition,ranging from “normal personality function”
to “full symptomatic issues and levels of personality disorders”. Personality Prototypes are composed
by multidimensional and hierarchic structures and represent a entirety of descriptions rather than the
simple ones of anxiety,fear,despair etc. Prototypes have an abstract nature as they do not constitute
specific categories.Moreover,the quantity of prototypical modes for conflict resolution which can be

used by an individual,is limited.

Boundaries between prototypes are breached,that allows individual to use features from different
prototypes.In the clinical setting,the spectrum of prototypes that constitute a personality may affect
personality development in the form of synergistic interactions of experiences of relationships and self-
definition,experiences of closeness and splitting,similarities and unsuitableness and in turn,the

consolidation of these interactions(Safran, et al., 2011; Safran, et al.2002)as to the principle of “chain”

The object relations approach as argued by Fairnbairn(2011), Kenberg (1983-1995),McWilliams
(2011) has asignificant contribution in the understanding of the attachment process of individual with
the dysfunctional patterns. Pathologic patterns stands in the origin of unconscious object-relations that

can produce a maladaptive or pathogenic behavior tendency in the late life.

The Personality Organization Chart -2 (PDC-2)
The Psychodiagnostics Chart (PDC) developed by Gordon and Bornstein in 2012 and later revised

by the authors according to the changes of PDM-2, in the 2017 (PDC-2) and reviewed by lbrahimi
(2020), aims to assess the entire PDM Axis either in adults, children or adolescents. The tool was
developed so that key constructs assessed in the PDM could be operationalized and recorded using a
brief, clinician-friendly tool, and to integrate PDM diagnostic data with those of DSM-5 and ICD-10;
PDC items are written to be accessible for clinicians of any theoretical orientation. Even in its first

version, the PDC can be used to help frame an initial diagnostic formulation, identify treatment goals,
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and track progress throughout treatment. The construction of” Psychodiagnostics Chart-2 " is based on
theoretical-scientific and empirical evidences provided by a variety of assessing research Gordon and
Stoffey, 2014; Gordon and Bornstein, 2017). The chart was constructed to be a flexible, idiographic and
useful for educators, practitioners and researchers of various orientations. The PDC may be valuable in
teaching contexts as well and has been used in research settings that emphasize the empirical study of
psychodynamic constructs and concepts (Gordon, et al., 2013; Ibrahimi, 2020). Each PDM-2 section has
its own PDC rating scales reflecting the unique developmental issues of that age group. The
Psychodiagnostic Chart-2 is free and can be found online and downloaded.

The version used in the current study,the PDC-2, is the adult one based on our clinical trials
populations,mainly psychotherapists and client sessions. PDC-2 is a categorical and dimensional chart
,with a range from (1) “most disturbed” to (10) “healthy”.In the continuity of development of the second
version of PDM,in 2016,the authors (Gordon and Bornstein,2015)have developed the second version of

PDC updated as the newly reviews and formulations of PDC.
The tool comprises five sectio+ns which include:

1.Personality Organization, whereas are used the seven PDM-2 capacities to assess the level of
severity.Initially,the clinician rates each of the seven capacities from 1( severe) to 10 (healthy) and

then is degreed to the overall personality structure from 1 (psychotic) to 10 (healthy);

2.Personality Patterns,in which lies a review of personality patterns according to the P, M and S
Axis of the PDM-2.The clinician controls how many of these descriptions in the Axis apply to the
individual and define the pattern or personality disorder that prevails.At the end is defined the level of

severity from 1-10;

3.Mental Funtioning ,where the clinician rates from 1-10 the nine descriptions of the core mental
functions of the individual. Then,the clinician defines the overall functionality throught the same

scale,with a variance from 1(with severe deficits ) to 10(optimal).

4.Symptoms.The clinician designs a list with 4 or more symptoms or subjective complaints and

rates their degree of severity from 1 (severe ) to 10 (mild).

5.Cutural and contextual contexts ,in which the specialist considers how many of the cultural and

contex factors influence symtomps manifestaton .

For instance,if an individual,during the PDC-2 assessment, does not meet one of the criteria of the four

mentioned foundations or to PDP,then,there he could be assessed for a tendency trait between that

Page 211



I. ATLAS

International Conference on Research in Applied Sciences

July 09-10, 2022 / University of Jaén, Spain

ranges between 7 - 8 scores of a Neurotic PO in the tool. Therefore,the psychologist may establish a
differential diagnosis without treating the subject as ill but,as a person with a increasing risk of illness.

Results
For the validation and consistence of PDC-2 on a PDM-2 bases,authors (Gordon et al.2012;

Gordon et al.,2022) surveyed online questionnaires with 511 psychologists and mental health
practitioners from various parts of the world ,part of which were either the research team of the present
study.Then,they tested the validation of PDC with 38 psychologists who already knew the procedure
and have used MMPI-2 with patients,psychotherapists,disability or penintenciar services. From
testing the reliability of participants,validitation for the Overall Personality Organization scale was

.92 (p<.001); for the Overall Severity and Personality Disorder was .89 (p<.001); for the 9 capacities
of Mental Functioning ranges from .77 to .89 (p<.001); and for Severity of Symptoms was .87
(p<.001). All the PDC-2 constructs revealed strong correlations with MMPI-2 scores (Gordon &
Stoffey,2014). The MMPI-2 scales for Schizophrenia (Sc), Hysteria (Hy) and Ego Strength (Es)
revealed a good validity for categorical components of the levels of Psychotic, Borderline and
Neurotic Personality Organization. These categorical components were collected by dividing in 10
points the scale of Personality Organization : psychotic (ratings 1-3, no. = 13), borderline (ratings 4-6,

no. = 52) and neurotic (ratings 7-10, no. = 33)

For the psychotic level scale ,authors predicted a significantly higher mean than both Hy and Es
scales. From the pairwise comparison data was revealed that Sc is significantly higher than Es (M =
85.77, SD =19.55 vs. 34.31, SD = 6.78, p = .001) and slightly higher than Hy (M = 85.77, SD = 19.55
vs. 72.69, SD = 18.46, p = .017). For the borderline level scale ,authors predicted that the means of the
scales Sc and Hy should not be significantly different but both should be significantly higher than the
mean of Es: Sc and Hy are not very different but Sc is much higher than Es (M =62.21, SD = 12.31,
vs. 43.58, SD = 10.25, p = .001) and Hy is much higher than Es (64.21, SD = 12.31 vs. 43.58, SD =
10.25, p = .001). For the neurotic level scale,it was predicted that the scales Es,Sc and Hy had an
average distribution and that Ego Strength was oriented to the normal distribution as it can be seen in

the preliminary results of the following tables.
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Tab. 3 : Correlations for the 7 Elements of the Overall Personality Organization Scale

Components r M SD
Identity 84* 5.50 .1.68
Object Relations .83* .4,85 1,75
Affect Tolerance .85* .5.40 .1.59
Affect Regulation .86* 491 .1.63
Superego Integration .80* .6.22 .2.00
Reality Testing .90* . 6.84 .1.93
Ego Resilience .69* .5.83 .1.87
Overall Scale .92* .5.50 .1.68

*p <.001 Source: Gordon & Stoffey, 2014.

Tab. 4 Summary of the Correlations of Test-retest, Means and Standard Deviations for the 9 Elements of

the Mental Functionality

Mental Functioning r M SD
Capacity for Attention, .89*" 6.63 1.92
Memory,

Learning and Intelligence

Capacity for Relations 80* 4.73 1.75
and Intimacy

Quality of Inner 84* 5.26 1.63
Experiences

Affective comprehension, | 77* 5.88 1.70

Expression and
Communication

Level of Defenses or .83* 5.31 1.69
Coping Models
Capacity to form .82* 5.48 1.58
Internal Representations
Capacity for 87* 6.03 1.90
Differentiation and
Integration
Capacity for Self- 89* 5.94 2.12
Observation
Reality and Moral 83* 6.53 2.10

Understanding
*p<.001 Source: “/Operationalizing PDM: A preliminary study of the Psychodiagnostic Chart (PDC) Gordon, R.M. and Stoffey, R.W.
(2014; Gordon, Lyon 2022) Menninger Clinic,78, (1).

Whilst the symptoms referred by the subject do not represent a correlation with a known diagnostic
criteria as e.g. Major Depression (in DSM-5), mental function does not affect Personality functionality
and thus the individual should be better treated as a Personality with a Depresive tendency (in PDP).
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We can define in this line the strength of Ego functioning in terms of a tendency of Personality towards
illness.If for example,a leader with a Depressive Personality would live in an isolated social environment
for a certain time,he/she is more likely to develop the complete range of symptoms of Major
Depression.The same is true for any potential behavioral tendency. Other significant variables of the
current study were Mental Functioning and Ego Strength. The use of PCD-2 (Gordon,2022; Lingiardi
&McWilliams, 2017; Gordon & Bornestein ,2017) were a significant and interesting source for the
interpretation of values of integrity of Ego. The first stage of the current project aimed at the preliminary
assessment of PDC-2 and its suitability to the context with 100 non-clinical settings participants, mainly
organization leaders working in the Italian bussinesses. Data of significance alpha (n=100; =.835
)revealed a strong correlation between the assessment of viewpoints for personality organization in
through the PDC-2 tool.Correlations between Pearson variables revealed a positive correlation among
variables(organization leaders) and statements related to their personality organization and character
style(Q.2, Q.5, Q.24).Factorial analysis for all 100 subjects reported the creation of 17 factors,from
which 4 were considered stable on a level of 0.75-0.85. These factors were considered significant and
were reported for the further statistical distribution. Collected data on stability and significance in pre-
test helped us in designing the second stage of the PDC-2 evaluation in non-clinical trials in two
versions,English and Italian with a definitive number of five sections. Collected data were initially added
in the dataset divided for each section.Further,through the JASP software,there were designed the

orthogonal variables and matrices among subjects.

Below is the summary of tables and graphs for preliminary data:

Tab.5.Record data for Variables of the preliminary PDC-2 stage

Distribution of Q
Pearson Correlation for preliminary Q statements
No.Significance for preliminary Q

Tab.6: Validity and Weight analysis for the orthogonal variables in Varimax Rotation.

Cronbach Alpha

,819
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As it can be seen by the tables above,the components of the first and second sections have a strong

factorial weight between them and the boundaries is not over 0,4 ,which allows for a complete analysis
in Varimax Rotation A > 1.The matrix of transformation for the core components in Varimax Rotation
is on Kaiser normalization.The matrix of the core rotated components,is convergent in 3 interactions.
For the factorial analysis,all components are not below the limit of 0,4 so they would all be submitted
to further analysis in the second stage. Pearson correlations indices,not presented in the present paper
for the 1st and 2nd factor of Personality Organization ,the most significant index is related to the
Neurotic Behavior Tendency with Obsessive-Compulsive capacities in passive libidinal affect (Sig2. p
=0.01< 0.05, r=.990).This means that as a Maladaptive Behavior Trend,in the preliminary data,leaders
tend to show a Neurotic level with the presence of the tendency of control and rulling. If not properly
channeled,this behavior trend can be transformed into a Neurotic behavior or Obsessive-Compulsive
Personality Disorder. Personality Organization in turn can affect their relationships with the employees
and their social identity. Pathogenic beliefs themselves can affect the strength of the Ego in a very
important way. The connections between these two categories are also supported in the literature
(Alessandri et al., 2016; Eisenberg et al. 2010). Factors such as social roles and stressful events affect
our Ego-Protective structures by reducing immunity of the Ego as the principle of reality and
encouraging the emergence of cognitive distortions of pathogenic thought that, when combined with
values, turn into pathogenic beliefs. Therefore, as a result, the individual behaves as if he has scattered
relationships and is confused with reality. His reality can change, if some of these beliefs are detached
and the Ego returns to the Ego-Real. The Ego's capacity for resilience (rehabilitation) has been shown
to be influenced by early childhood experiences, the shape of endopsychic structures, libidinal energy,
and temperament. It also affects aspects of concentration, emotions and behavior (Eisenberg et al. 2010;
Taylor et al., 2013). As Vallaint argued a Powerful Ego can develop a Strong Mind, but a Strong Mind
not always carries a Powerful Ego! (2003) Therefore, it is crucial “the learning of our inner personality
“the creation of map for knowing oneself, controlling unconscious impulse and developing relationships
with others. Statements relating to maladaptive behavior are a very good index of functional and
dysfunctional mechanisms of Ego and Mind. This is the Prototype of an individual with a non-mature

Ego-strength and thus a Pathogenic tendency.
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CONCLUSIONS
Research for a Prototypical Identity are of great importance in understanding depth and prevent

difficulties later in life. Finding an identity that could establish a consistent development in prototype
represents a long and hard journey for the clinical science. Every category of population is affected at
different degrees by stressing events and the psychological and social consequences it provides. The
relation with the other object-subject is equally important in defining one's psychological outlook. Since
the early writings of Freud, maladaptive behavior took a special attention as it is the prelude of ““all sins”
(Freud,1929). Individual have already developed an own Pathogenic Belief, that characterizes the
changing of the personality pattern from “with a psychopathologic potential” to “psychopathologic
risk”.

The behavioral tendency of the individual is probably not studied in the context of mental health and
improvement of psychopathologic parameters as for raising efficiency and efficacity not only for the
individual but also for the entire society. Seeking for a maladaptive behavioral trend is surely end
endeavor but also crucial for prevention and intervention in the clinical context. The more predictable a
behavior, the greater the prevention to it. The individual perceptions on personality, behavioral trend
and character style, are significant for a comprehension of these parameters but, also to outline some
points from which to develop a strategic middle or long-term plan. Research of Fishbein and Ajzen on
the perceptions and concepts (1975) revealed that attitudes and behaviors might change through
education. Preliminary results reveal that an individual with a high level of Neurotic PO, have higher
chances for a violent tendency behavior than another with a borderline PO. Thus, individuals with high
levels of Neurotic PO should be put in the first line of psychological based intervention. Relationship
with the significant other, internal mental functioning (M), symptomatic patterns PO(P) and subjective
experience toward these relations(S) are the most powerful predictors of prototype organization and
maladaptive behavior. The Psychodynamic Manual and its recent improved second addition are a
taxonomy of the whole of personality from healthy to very disturbed. Most of respondents of the
preliminary stage of present study, emphasized an overlapping of personality organization levels
between Neurotic, Borderline and Healthy (56 %). The subjective experience of individuals in such
Personality Organization patterns increases the tolerance toward a deviant behavior in future. Thus, if
one's cured the viewpoints of self, his all psychic and social relationship is cured! The overlapping of
these elements of personality organization, is an alarm trumpet for the following step by step and
prevention of turning them into a real pathogenic cycle, very dangerous for the future ahead. In the
beginning taxonomies of mental illness have been based on categorical descriptions of disease symptoms
leaving out the whole person. As fore, conducing an ad-hoc working group for translating and adapting
the psychodynamic clinical instruments in Albanian language, Implementing PDM-2 and PDC-2 as new

mental health assessment tools in clinical and non-clinical settings affect variables in the development
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of Prototype, healthy Personality and Psychological Welfare in society and developing a profound
research regarding Personality Organization and Patterns are the fundamental lines for a structuring and
prospective progress in the society. The preliminary results of the present study will help therapists,
psychologists and mental health policy makers to develop a framework for monitoring and

implementing them in order to prevent or intervene in the risky or deviant potential situations.
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Ozet

Asetaminofen (parasetamol; APAP) analjezik ve antipiretik 6zellikte olup, genelde iyi tolere
edilir ve terapOtik dozlarda kullanildiginda giivenlidir. Yapilan in vivo c¢alismalarda
nefrotoksisitenin nedenleri arasinda Asetaminofen de yer almaktadir. Dogal olarak olusan
Koenzim Q10 (CoQ10), etkili ve giivenli terapdtik bir antioksidandir. Koenzim Q10'un
membran fosfolipidlerini, mitokondriyal membran proteinlerini ve serbest radikal olusumuna
bagl gelisen oksidatif hasarlar1 6nleyebildigi gosterilmistir. Kalsiyum kanal blokerleri, anjina,
aritmiler ve hipertansiyon gibi ¢esitli kardiyovaskiiler hastaliklarin tedavisinde uzun yillardir
kullanilmaktadir. Ayrica Nifedipin endotel hiicrelerinde antiapoptotik etki gostererek, endotel
disfonksiyonlar1 iyilestirdigi de bilinmektedir. Biz de bu c¢alismada Asetaminofen’e bagh
bobrek dokularinda olusacak hasarin 6nlenmesinde Koenzim Q10 ile Nifedipine’nin etkinligini
karsilastirmay1 amagladik.

Bu ¢alismada toplam 48 adet Wistar Albino cinsi disi rat kullanilip, her grupta 8 hayvan olacak
sekilde 6 gruba ayrildi. Gruplar; Kontrol, Nifedipine, Koenzim Q 10, Asetominofen,
Asetominofen+ Koenzim Q 10, Asetominofent+ Nifedipine grubu olarak ayrildi. Alinan bébrek
dokulart histopatolojik incelemeler amaciyla H&E ile boyandi.

Kontrol (KNT), Nifedipine (Nif) ve Koenzim Q10 (Co Q10) gruplarina ait bébrek dokularinin
normal goriiniimde oldugu, patolojik olarak herhangi bir bulguya rastlanmadigi izlendi.
Asetominofen (APAP) grubunda ise; glomeruler alanda inflamasyon, interstisyel fibrozis
goriildii. APAP+ Co Q10 grubunda ise; inflamatuar hiicre infiltrasyonunun ¢ok hafifte olsa
devam ettigi goriiliirken, APAP+ Nif grubunda; distal tiibiillerde siddetli dilatasyonun devam
ettigi gozlendi.

Bu calismanin sonunda Asetominofen toksisitesine bagli bobrek dokusunda meydana gelen
histopatolojik bulgularin Koenzim Q 10 ile daha fazla diizeldigini gézlemledik.

Anahtar Kelimeler: Asetominofen, Coenzim Q10, Nifedipine, Nefrotoksisite
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A COMPARISON OF THE PROTECTIVE EFFECTS OF COENZYME Q 10 AND
NIFEDIPINE ON THE PREVENTION OF NEFROTOXICITY RESULTING FROM
ACETOMINOPHEN USE IN RATS

Abstract

Acetaminophen (paracetamol; APAP) has analgesic and antipyretic properties, is generally well
tolerated and is safe when used in therapeutic doses. Acetaminophen is also among the causes
of nephrotoxicity in in vivo studies. Naturally occurring Coenzyme Q10 (CoQ10) is an effective
and safe therapeutic antioxidant. It has been shown that coenzyme Q10 can prevent membrane
phospholipids, mitochondrial membrane proteins and oxidative damage due to free radical
formation. Calcium channel blockers have been used for many years in the treatment of various
cardiovascular diseases such as angina, arrhythmias and hypertension. It is also known that
nifedipine improves endothelial dysfunctions by showing antiapoptotic effect on endothelial
cells. In this study, we aimed to compare the effectiveness of Coenzyme Q10 and Nifedipine in
preventing damage to kidney tissues due to Acetaminophen.

In this study, a total of 48 Wistar Albino female rats were used and they were divided into 6
groups with 8 animals in each group. Groups; Control, Nifedipine, Coenzyme Q 10,
Acetaminophen, Acetaminophen + Coenzyme Q 10, Acetominophene + Nifedipine group were
separated. Renal tissues taken were stained with H&E for histopathological examinations.

It was observed that the kidney tissues of the control (CNT), Nifedipine (Nif) and Coenzyme
Q10 (Co Q10) groups had a normal appearance and no pathological findings were observed. In
the acetaminophen (APAP) group; Inflammation and interstitial fibrosis were observed in the
glomerular area. In the APAP+ Co Q10 group; It was observed that inflammatory cell
infiltration continued, albeit very mildly. In the APAP+ Nif group; Severe dilatation was
observed in the distal tubules.

At the end of this study, we observed that histopathological findings in kidney tissue due to
acetominophen toxicity improved more with Coenzyme Q 10.

Keywords: Acetaminophen, Coenzyme Q10, Nifedipine, Nephrotoxicity
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GIRIS

Asetaminofen (parasetamol; APAP) regetesiz olarakta kullanilabilen analjezik ve antipiretik
bir ilagtir (1). APAP, kas agrisi, kronik agrilar, migren, bas agrisi, sirt agrisi, ates ve dis agrisi
gibi agrilar tedavi etmede etkinligi ile bilinen bir ilagtir (2). Terapétik dozlarda kullanildigi
zaman higbir yan etkisi goriilmemektedir, fakat uzun siireli kullanimlarda ve asir1 dozlarda
alindiginda, nefrotoksisiteye hatta bazen Oliime bile neden olabilmektedir (3). APAP'nin,
mitokondriyal gegirgenlik gec¢isi (MPT) ve mitokondriyal disfonksiyonu indiikledigi
bilinmektedir (4). Yapilan in vivo ¢alismalarda bagisiklik aktivasyonunun APAP toksisitesine
katkida bulundugunu ve reaktif oksijen tiirlerinin (ROS) olusumunu daha da arttirdig
gostermistir (5). Ayrica APAP kullanimi sonucu bobrek dokusunda tiibiiler hiicre hasari, akut
bobrek yetmezligi ve bazende 6liim gergeklestigi de goriilmiistiir (6).

Dogal olarak olusan Koenzim Q10 (CoQ10), etkili ve giivenli terapotik bir antioksidandir (7).
Koenzim Q10 (ubikinon olarak da adlandirilir) yagda c¢oziinen bir benzokinondur (8).
Calismalar, Koenzim QI10'un bir antioksidan oldugunu, membran fosfolipidlerini,
mitokondriyal membran proteinlerini, serbest radikallerden etkilenen oksidatif hasardan
koruyabildigini gostermistir (9)

Son yillarda yapilan bir¢ok klinik ¢aligmalarda Nifedipinin sadece hipotansif etkilere sahip
olmadigini, aynt zamanda kardiyovaskiiler organ koruyucu etkilerinin de oldugu ileri
stiriilmiistiir (10,11). Nifedipinin endotel hiicrelerinde antiapoptotik etki gostererek, endotel
disfonksiyonlarini iyilestirdigi de gorilmistir (12). Nifedipin de, hipertansiyon ve anjina
tedavisinde yaygin olarak kullanilan 1,4-dihidropiridin tiirevi bir kalsiyum kanal blokeridir.
Buna ragmen, antioksidan aktivitesinin, diger 1,4-dihidropiridin kalsiyum kanal
blokerlerinkinden daha az 6zellikte oldugu bilinmektedir (13).

Calismamizin amaci asetaminofenin uzun siireli ve yiiksek dozlarda kullanim1 sonucu bobrek
dokularinda olusabilecek hasara karsi biri dogal bir antioksidan olan Coenzim Q 10 ile digeri
kalsiyum kanal blokeri olan Nifedipin’in antioksidan etkilerinden yararlanip bu toksisitenin
incelenmesi ve tedavi edilmesi hususunda hangisinin daha effektif oldugunu ortaya koymaktir.

MATERYAL

Bu ¢alismanin, Dicle Universitesi Prof. Dr. Sabahattin Payzin Saglik Bilimleri Arastirma ve
Uygulama Merkezi Hayvan Deneyleri Yerel Etik Kurulu (DUHADEK)’nun 01/12/ 2021 tarih
ve 2021/30 protokol numarasi ile etik onayr alinmistir.

Calismada ortalama 8 -10 haftalik ve 150-200 gram agirliginda 48 adet Wistar Albino cinsi disi
sigan kullanildi. 22 — 25 °C oda sicakliginda 12 saat 151k (7:00 - 19:00) ve 12 saat karanlikta
(19:00 - 07:00) tutulan siganlar her giin altlar1 temizlenen kafeslerde beslendi. Yemler; ¢elik
kaplarda, su; cam biberonlarda normal ¢gesme suyu olarak verildi.
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METOD

Siganlar her grupta 8 adet olacak sekilde 6 gruba ayrildi. Siganlar havalandirma sistemi bulunan
bir ortamda, 6zel olarak hazirlanmis kafeslerde barindirildi. Davranissal degisiklikleri, fiziksel
goriiniimleri giinliikk olarak gozlemlenip kaydedildi. Giinliikk besin ve su alimlar1 Ad libitum
olup her 24 saatte bir 6lgiiliip kaydedildi.

Deneyde kullanilacak olan Asetominofen grubundaki ratlara Asetominofen 700 mg/kg/giin
olarak 14 giin boyunca gavajla peroral (p.o.) uygulanirken (14), Coenzim Q10 grubundaki
ratlara Coenzim Q10 4 mg/kg/giin dozdan 4 hafta boyunca p.o. verildi (15). Nifedipine
grubundaki ratlara ise Nifedipine 10 mg/kg/giin dozdan 4 hafta boyunca p.o. verildi (16).

Grup 1 (n=8):Kontrol grubu olup, deney siiresince herhangi bir islem uygulanmadi. Hayvanlar
deney sonunda ekzanguinasyon ile sakrifiye edilerek bobrek dokular alindi.

Grup 2 (n=8):Nifedipine grubu olup, Nifedipine 10mg/kg/giin 4 hafta p.o. verildi. Deney
sonunda ratlar ekzanguinasyon ile sakrifiye edilip bobrek dokulari inceleme amaciyla alindu.

Grup 3 (n=8): Coenzim Q10 grubu olup, Coenzim Q10 4 mg/kg/giin dort hafta p.o. verildi. .
Deney sonunda ratlar ekzanguinasyon ile sakrifiye edilip bobrek dokulari inceleme amaciyla
alindi.

Grup 4 (n=8): Asetominofen grubuolup, Asetominofen 700 mg/kg/giin iki hafta boyunca
p.o.verildi.Deney sonunda ratlar ekzanguinasyon ile sakrifiye edilip bobrek dokulari inceleme
amaciyla alindi.

Grup 5 (n=8): Asetominofent+ Coenzim Q 10 grubu olup, 2 hafta siiresince Asetominofen 700
mg/kg/giin p.o verilirken es zamanli olarak Coenzim Q10da 4 mg/kg/gin p.o verildi.
Sonrasinda iki hafta daha Coenzim Q10 ayni doz ve uygulama yolu ile verildi. Deney sonunda
ratlar ekzanguinasyon ile sakrifiye edilip bobrek dokulari inceleme amaciyla alindi.

Grup 6 (n=8):Asetominofent+ Nifedipine grubu olup, 2 hafta siiresince Asetominofen 700
mg/kg/giin p.o verilirken es zamanl olarak Nifedipine de 10mg/kg/giin p.o verildi. Sonrasinda
iki hafta daha Nifedipine ayni doz ve uygulama yolu ile verildi. Deney sonunda ratlar
ekzanguinasyon ile sakrifiye edilip bobrek dokular1 inceleme amaciyla alindi.

Deneyin Sonlandirilmasi

Tiim gruplardaki si¢anlar deney sonunda tartildiktan sonra, Ketamin HCI (Ketalar, Pfizer Inc,
USA) (90 mg/kg) + Xylazine HCI (Rompun, Bayer Health Care AG, Germany) (10 mg/ kg)
1.p uygulanarak genel anestezi altinda ekzanguinasyon ile sakrifiye edilerek calisma
sonlandirildi. Genel anesteziye alinan hayvanlarda sedasyon kontrolii cilt veya parmak kistirma
hareketine bakilarak diizenli araliklarla yapildi.
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Histopatolojik Analiz

Tiim ratlardan alinan bobrek dokulari, %10’luk tamponlu formaldehidsoliisyonunda, 48 saat
tespit edildikten sonra rutin histolojik takip serilerinden ge¢irildi. Daha sonra, alinan
bobrekdokulari, parafin bloklara gémiildii ve bu parafin bloklardan, mikrotom ile (Leica) 4-5
mikrometre (um) kalinhigindakesitler alindi. Alinan kesitler, Hematoksilen Eosin (H&E) ile

boyandi.

Alinan bobrek dokular1 Solez ve ark. skorlama sistemine gore; tiibiiler dilatasyon, interstisyel

O6dem (Bowman araliginda genisleme) ve inflamasyon hasarina gore degerlendirildi:
* Grade 0: Higbir hasar yoksa 0 puan,

 Grade 1: Hafif hasar varsa 1 puan,

» Grade 2: Orta derecede hasar varsa 2 puan,

* Grade 3: Belirgin hasar durumunda 3 puan (17,18).

Istatiksel Analiz

Verilerin istatistiksel analizleri SPSS for Windows version 20 (SPSS Inc., Chicago, IL, USA)
istatistik programinda yapildi. Verilerin normal dagilimi varsayimina uygun olup olmadigi
Shapiro Wilk testi uygulanarak incelendi. Normal dagilim gosteren olglimlere Tek Yonlii
Varyans (ANOVA) Analizi uyguldi. Normal dagilim gostermeyen oOlgiimlere ise Kruskal
Wallis testi uyguldi. Anlamlilik diizeyi p<0.05 degeri durumunda anlamli olarak kabul edildi.

BULGULAR
Bobrek Dokularinin Histopatolojik Analizi ve Bulgular

Bobrek dokularina ait transversal kesiti alinan preperatlar Hematoksilen& Eozin boyama ile
boyanarak, 151k mikroskobu altinda incelendiginde;

Kontrol (KNT), Nifedipine (Nif) ve Koenzim QI0 (Co Q10) gruplarina ait kesitler
incelendiginde; bobrek dokularinin normal goériiniimde oldugu, patolojik olarak herhangi bir
bulguya rastlanmadigi izlendi (sirastyla Sekil 1, Sekil 2, Sekil 3).

Asetominofen (APAP) grubuna ait kesitler incelendiginde ise; distal tiibiil yapisinda siddetli
dilatasyon ve konjesyonlar goriiliirken, glomeruler alanda inflamasyon, endotel hiicrelerinde
piknozis ve interstisyel fibrozis izlendi. Hasarin ortalama skorlamasi +3 olarak belirlendi (Sekil
4).
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APAP+ Co Q10 grubuna ait kesitler incelendiginde ise; inflamatuar hiicre infiltrasyonunun ¢ok
hafifte olsa devam ettigi, glomerul yapisinin normal goriinlimde oldugu izlendigi. Hasarin
ortalama skorlamasi +1 olarak belirlendi (Sekil 5). APAP+ Nif grubuna ait kesitler
incelendiginde ise; Glomeruler alanda dejenerasyon, distal tiibiillerde siddetli dilatasyonun
devam ettigi gézlendi. Hasarin ortalama skorlamasi +2 olarak belirlendi (Sekil 6).

Sekil 1. KNT grubuna ait bobrek dokusu korteksi 151k mikroskop goriintiisii. Normal histolojik
goriinlimde glomerul yapisi (siyah ok), normal proksimal tiibiil (kirmiz1 ok), normal distal tiibiil
(yesil ok). (H&E, Bar 50 um).
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Sekil 2. Nif grubuna ait bobrek dokusu korteksi 151k mikroskop goriintiisii. Normal histolojik
goriinlimde glomerul yapisi (siyah ok), normal proksimal tiibiil (kirmiz1 ok), normal distal tiibiil
(yesil ok). (H&E, Bar 50 um).
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Sekil 3. Co Q10 grubuna ait bobrek dokusu korteksi 1s1tk mikroskop goriintiisii. Normal

histolojik goriiniimde glomerul yapisi (siyah ok), normal proksimal tiibiil (kirmiz1 ok), normal
distal tiibiil (yesil ok). (H&E, Bar 50 um).
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Sekil 4. APAP grubuna ait bobrek dokusu korteksi 1s1ik mikroskop goriintiisii. Distal tiibiil

yapisinda siddetli dilatasyon ve konjesyonlar goriliirken (yesil ok), glomeruler alanda
inflamasyon (siyah ok) ve interstisyel fibrozis izlendi (mavi ok) (H&E, Bar 50 pm).
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Sekil 5. APAP+ Co Q10 grubuna ait bobrek dokusu korteksi 151k mikroskop goriintiisii.
Normal goriinlimde glomerul yapisi (siyah ok),proksimal tiibiil yapisinda konjesyon (kirmizi
ok) (H&E, Bar 50 pm).
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Sekil 6. APAP+ Nif grubuna ait bobrek dokusu korteksi 151k mikroskop goriintiisii. Glomeruler
alanda dejenerasyon (siyah ok), distal tiibiillerde siddetli dilatasyon (yesil ok) (H&E, Bar 50

pum).
TARTISMA

Daha 6nce yapilan ¢aligmalarda Parasetamol uygulamasina bagli nefrotoksisite gelisiminde
baglica bobrekte bulunan P-450 oksidaz izoenzimleri rol oynadigi goriilmistiir (Mazer and
Perrone, 2008). Parasetamoliin hem karaciger hem de bobrek toksisitesine kars1 dogal ilaclarin
koruyucu etkilerini degerlendiren ¢ok az ¢alisma vardir (Menyiy 2018). Bizde ¢alismamizda
dogal bir antioksidan olan Co Q10 ile Nif’in bdbrek toksisitesine karst koruyucu etkinligini
karsilastirdik.

Yiiksek dozda APAP alinmasimin renal fonksiyonlari olumsuz etkiledigi daha 6nce yapilan
caligmalarda gosterilmistir (49,50). Adil M ve ark. yapmis olduklar1 ¢aligmalarinda APAP
uygulamasinin lipit metabolizmasint bozdugunu, histomorfolojik yapiyr bozarak renal
toksisiteye sebep oldugunu gozlemlemislerdir (Adil M). Benzer sekilde bizde yaptigimiz bu
caliysmada APAP uygulamasinin ardindan bobrek dokusunda patolojik degisikliklerin
oluistugunu gozlemledik. Fakat APAP sonras1 Co Q10 ile Nif kullandigimizda ise bu patolojik
degisikliklerin siddetinde APAP+ Co Q10 grubunda azalma oldugunu gozlemledik.

SONUC

Sonug¢ olarak yapmis oldugumuz calismamizda Asetominofen kullanimi nefrotoksisite
olusmast durumunda hem Coenzim Q10’un hemde Nifedipine’nin koruyucu etkinligi oldugunu
saptadik. Fakat Coenzim Q10 ile Nifedipine’nin koruyucu etkinliklerini karsilagtirdigimizda ise
Coenzim Q 10’un daha koruyucu ozellikte oldugunu saptadik. Fakat yine de bakilan
parametreler yetersiz oldugundan genis kapsamli aragtirilmalarin gerekliligi kanaatine vardik.
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Ozet

Deltamethrin (DM), sebze ve meyveleri karincalar, akarlar, bocekler ve kurtlara kars1 korumak
amaciyla yaygin olarak kullanilan genis spektrumlu bir insektisit’tir. Ayrica ¢iftlik hayvanlarini
keneler, akarlar, pire ve sineklere karsi topikal olarak ektoparazitisit olarak ta kullanilmaktadir.
Rosmarinik asit (RA) ise, Lamiaceae (nane) familyasindaki bitki ve baharatlarda bulunan dogal
bir fenol karboksilik asittir. Rosmarinik asitin antioksidan &zelliklere sahip oldugu
bilinmektedir. Bizde planladigimiz bu ¢alismada Deltametrin toksisitesine bagli olarak ratlarda
gelisen testikiiler hasarin Onlenmesinde Rosmarinik asit’in antioksidan 06zelliginden

faydalanarak koruyucu etkinliginin olup olmadigini inceledik.

Bu ¢alismada toplam 28 adet erkek rat kullanilmis olup, dort esit gruba ayrildi. Kontrol grubuna
deney siiresince herhangi bir islem uygulanmadi. Rosmarinik asit grubuna 7 giin boyunca 20
mg/kg’ dan Rosmarinik asit gavajla peroral (p.o.) verildi. Deltametrin grubuna ise
sakrifikasyondan 24 saat 6nce Deltametrin 35 mg/kg p.o. tek doz olarak verildi. Deltametrin +
Rosmarinik asit grubuna ise 7 giin boyunca Rosmarinik asit 20 mg/kg dozundan verilerek 7.
giiniin sonunda Deltametrin 35 mg/kg tek doz verildi ve 24 saat sonra ¢alisma sonlandirildi.
Deney sonunda tiim gruplardaki ratlara laparotomi yapilarak hayvanlar ekzanguinasyon ile
sakrifiye edildi. Kan Ornekleri ve testis dokular1 inceleme amaciyla alinarak c¢alisma
sonlandirildi.

Biz de yapmis oldugumuz bu ¢alismada DM grubunun Total antioksidan (TAS) diizeyinin
RA+DM grubundan diisiik oldugunu goézlemledik. DM alan grubun seminifer tiibiillerinde
Spermatogenik hiicreler ve Sertoli hiicrelerinde piknozis, spermatogenik hiicre kaybi, seminifer
tiibiil yapisinda bozulmalar gozlemledik. Fakat DM+RA grubunun seminifer riibiillerinde ise
histopatolojik degisikliklerin nispeten daha hafif diizeyde oldugunu, buna karsin spermatogenik

hiicre sayisindaki azalmanin devam ettigini gozlemledik.

Calismamizda Deltametrin toksisitesi sonucu testikiiler dokuda histopatolojik degisiklikler
oldugunu, ancak Rosmarinik asitin bu histopatolojik degisiklikleri biiyiik oranda iyilestirdigini
fakat spermatogenik hiicre kaybinin yinede devam ettigini gozlemledik.

Anahtar Kelimeler: Deltametrin, Rosmarinik asit, Testis
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INVESTIGATION OF THE PROTECTIVE EFFECTIVENESS OF ROSEMARINIC
ACID IN THE TESTES IN PREVENTION OF DELTAMETRIN DUE TOXICITY IN
RATS

Abstract

Deltamethrin (DM) is a broad spectrum insecticide widely used to protect vegetables and fruits
against ants, mites, insects and worms. It is also used topically as an ectoparasiticide against
ticks, mites, fleas and flies on farm animals. Rosmarinic acid (RA) is a natural phenol
carboxylic acid found in herbs and spices in the Lamiaceae (mint) family. Rosmarinic acid is
known to have antioxidant properties. In this study, which we planned, we examined whether
Rosmarinic acid has a protective effect in the prevention of testicular damage in rats due to
deltamethrin toxicity by utilizing its antioxidant properties.

A total of 28 male rats were used in this study, and they were divided into four equal groups.
No procedure was applied to the control group during the experiment. Rosmarinic acid group
was given 20 mg/kg Rosmarinic acid peroral (p.o.) by gavage for 7 days. Deltamethrin group
was given 35 mg/kg p.o. 24 hours before sacrification. given as a single dose. In the
Deltamethrin + Rosmarinic acid group, Rosmarinic acid was given at a dose of 20 mg/kg for 7
days, and a single dose of 35 mg/kg Deltamethrin was given at the end of the 7th day, and the
study was terminated after 24 hours. At the end of the experiment, rats in all groups were
sacrificed by exsanguination by laparotomy. The study was terminated by taking blood samples
and testicular tissues for examination.

In our study, we observed that the total antioxidant (TAS) level of the DM group was lower
than that of the RA+DM group. We observed pycnosis, spermatogenic cell loss, and
deterioration in seminiferous tubule structure in Spermatogenic cells and Sertoli cells in the
seminiferous tubules o f the DM group. However, we observed that the histopathological
changes were relatively mild in the seminiferous tubules of the DM+RA group, whereas the
decrease in the number of spermatogenic cells continued.

In our study, we observed that there were histopathological changes in the testicular tissue as a
result of deltamethrin toxicity, but Rosmarinic acid greatly improved these histopathological
changes, but spermatogenic cell loss still continued.

Keywords: Deltamethrin, Rosmarinic acid, Testis
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GIRIS

Deltametrin (DM), tarimsal {iiriinleri, sebze ve meyvelere karincalar, akarlar, bocekler ve
kurtlara karst korumak amaciyla yaygin olarak kullanilan genis spektrumlu bir sentetik
insektisit’tir (1). Hizli metabolize olmasi sebebiyle, insanlarda ve diger hedef olmayan
hayvanlarda diisiik toksisitesiye neden oldugundan yaygin olarak kullanilir. Ayrica zararli
insektler tizerinde yiiksek etkinlige sahiptir (2).DM’nin akarisidal ve insektisidal etkilerinin ana
mekanizmasi, voltaj kapili Sodyum (Na™") kanallarina baglanip, bu kanallarin deaktivasyonu
ve inaktivasyonunu inhibe ederek ag¢ik kalmasinin uzamasini saglamaktir (3). Uygulama yoluna
bagli olarak tek doz DM kullanimi sonucu olusan toksisitenin siddeti oldukca degiskenlik
gosterebilir (4). Ratlardaki minimum toksik dozu 10 mg/kg olup, hafif diizeyde salivasyona
sebep olmustur (5). DM sicanlara oral yolla verildikten 24 saat i¢inde hizla emilir ve idrarda
(%19-47) ve diskida (%32-55) atilir (6).Yapilan ¢aligmalarda DM’ nin iireme sistemi tizerinde
zararh etkiler olusturdugu goriilmiistiir (7). Memelilerde yapilan bir ¢calismada, sperm plazma
zarlari tizerinde asir1 derecede doymamis yag asiti konsantrasyonuna neden oldugu izlenmistir

(8).

Rosmarinik asit, Lamiaceae (nane) familyasindaki Rosmarinus officinalis L. (biberiye),
Origanum vulgare L. (kekik), Thymusvulgaris L. (dag kekigi) vb. bitki ve baharatlarda bulunan
bir dogal fenol karboksilik asittir (9). Rosmarinik asitin antioksidan ve antienflamatuar gibi
farkli 6zellikleri oldugu bilinmektedir (10). Rosmarinik asitin iskemi-reperfiizyon hasar1 gibi
oksidatif stres kaynakli patolojilerde prooksidan durumunu azaltmada etkin bir ajan oldugu da
gosterilmistir (11).

Calismamizin amaci Deltametrin toksisitesine bagli olarakratlarda gelisen testikiiler hasarin
onlenmesinde Rosmarinikasit’in antioksidan 6zelliginden faydalanarak koruyucu etkinliginin
olup olmayacagini ortaya koymaktir.

MATERYAL

Bu ¢alismanin, Dicle Universitesi Prof. Dr. Sabahattin Payzin Saglik Bilimleri Arastirma ve
Uygulama Merkezi Hayvan Deneyleri Yerel Etik Kurulu (DUHADEK) nun 06/01/2021 tarih
ve 2020/40 protokol numarasi ile etik onay1 alinmistir.

Calismada 8-10 haftalik agirliklart 320-400 gr arasinda degisen Wistar Albino cinsi 28 adet
erkek sigan kullanildi. 22 — 25 °C oda sicakliginda 12 saat 151k (7:00 - 19:00) ve 12 saat
karanlikta (19:00 - 07:00) tutulan sicanlar her giin altlar1 temizlenen kafeslerde beslendi.
Yemler; ¢elik kaplarda, su; cam biberonlarda normal ¢esme suyu olarak verildi.

Kimyasallarin Temini

Deltamethrin (Butox® 50 mg/ml) klinik formiilasyonda Intervet Co.'dan (Fransa) ticari iiriin

olarak, Rosmarinik asit ise Sigma Aldrich Inc' den satin alind1.
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METOD

Sicanlar her grupta 7 adet olacak sekilde 4 gruba ayrildi. Siganlar havalandirma sistemi bulunan
bir ortamda, 6zel olarak hazirlanmis kafeslerde barindirildi. Davranissal degisiklikleri, fiziksel
gorlintimleri giinliik olarak gézlemlenip kaydedildi. Giinliikk besin ve su alimlar1 Ad libitum
olup her 24 saatte bir dlgtliip kaydedildi.

Grup 1 (n=7): Kontrol grubu olup, deney siiresince herhangi bir islem uygulanmadi. Hayvanlar
deney sonunda ekzanguinasyon ile sakrifiye edilerek kan 6rnekleri ve testis dokulari alindi.

Grup 2 (n=7): Rosmarinik asit grubu olup, ratlara 7 giin boyunca Rosmarinik asit 20 mg/kg
dozunda gavaj uygulamasiyla peroral (p.o.) verildikten 24 saat sonra, anestezi altinda
laparotomi yapildi. Hayvanlar deney sonunda ekzanguinasyon ile sakrifiye edilerek kan
ornekleri ve testis dokular1 alindi.

Grup 3 (n=7): Deltametrin grubu olup, deneyin 7. giline kadar herhangi bir uygulama
yapilmadi. 7. giin p.o. Deltametrin 35 mg/kg tek doz olarak verildi. 24 saat sonra intraperitoneal
(1.p.) 10 mg/kg Xylazin ve 90 mg/kg Ketamin uygulamasiyla ratlara anestezi verildi. Daha sonra
laparotomi yapilarak, ekzanguinasyon ile sakrifiye edilip, testis dokusu ve kan Ornekleri
inceleme amactyla alindi.

Grup 4 (n=7): Rosmarinik asit+ Deltametrin grubu olup, bu gruptaki ratlara 7 giin boyunca
Rosmarinik asit 20 mg/kg/giin dozunda p.o. verildi. 7. giin Rosmarinik asit uygulamasindan bir
saat sonra Deltametrin 35 mg/kg tek doz olarak verildi. 24 saat sonra anestezi altinda laparotomi
yapildi. Hayvanlar deney sonunda ekzanguinasyon ile sakrifiye edilerek kan 6rnekleri ve testis
dokulart alind1.

Deneyin Sonlandirilmasi

Tiim gruplardaki si¢anlar deney sonunda tartildiktan sonra, Ketamin HCI (Ketalar, Pfizer Inc,
USA) (90 mg/kg) + Xylazine HCI (Rompun, Bayer Health Care AG, Germany) (10 mg/ kg)
1.p uygulanarak genel anestezi altinda ekzanguinasyon ile sakrifiye edilerek calisma
sonlandirildi. Genel anesteziye alinan hayvanlarda sedasyon kontrolii cilt veya parmak kistirma
hareketine bakilarak diizenli araliklarla yapildi.

Histopatolojik incelemeler

Deney sonunda alinan testis dokular1 % 10°‘luk Formaldehit icerisinde 48 saat boyunca fikse
edildikten sonra, 12 saat ¢gesme suyunda yikandi. Sonrasinda dokular dehidrasyon igin artan
alkol serilerinden gecirilip, parafin bloklara gomiildii. Elde edilen bloklardan rotary mikrotom
ile 4-5 mikronluk kesitler alind1 ve histopatolojisini incelemek amaciyla Hematoksilen& Eozin
(H&E) boyasi ile boyandi.
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Biyokimyasal Analizler
TAS ve TOS Analizleri

Deney sonunda tiim gruptaki ratlardan ekzanguinasyon ile kan ornekleri alindiktan sonra,
alinan kan 6rnekleri -80 °C’de muhafaza edildi. Alinan kan 6rnekleri biyokimya laboratuarinda
Total Antioksidan Status (TAS) ve Total Oksidan Status (TOS) analizine tabii tutuldu.

Alinan kan 6rneklerinden TAS durumunu degerlendirmek amaciyla Rel Assay Diagnostics
(Gaziantep, Turkey)’den kitler satin alind1. Siipernatant fazin TAS"1, Erel tarafindan gelistirilen

yeni otomatik l¢iim yontemi kullanilarak analiz edildi (12).

Alinan kan 6rneklerinden TOS durumunu degerlendirmek amaciyla Rel Assay Diagnostics
(Gaziantep, Turkey)’den kitler satin alindi. Siipernatant fazin TOS seviyeleri Erel tarafindan

gelistirilmis yeni otomatik 6l¢iim yontemi ile Sl¢iildii (13).

istatiksel Analiz

Verilerin istatistiksel analizleri SPSS for Windows version 20 (SPSS Inc., Chicago, IL, USA)
istatistik programinda yapildi. Verilerin normal dagilimi varsayimina uygun olup olmadigi
Shapiro Wilk testi uygulanarak incelendi. Normal dagilim gosteren olglimlere Tek Yonlii
Varyans (ANOVA) Analizi uyguldi. Normal dagilim gdstermeyen Ol¢iimlere ise Kruskal
Wallis testi uyguldi. Anlamlilik diizeyi p<0.05 degeri durumunda anlamli olarak kabul edildi.

BULGULAR
Biyokimyasal Analizler
TAS ve TOS Analizleri

Serumda bakilan total antioksidan ve oksidan seviyeleri degerlendirildiginde TAS degerlerinin
istatiksel analizinde; Kontrol grubu ile RA grubu ve RA+DM grubu arasinda istatiksel olarak
anlamli bir fark olmadig1 izlendi. DM grubunun TAS diizeyleri ise RA+DM grubundan anlamli
derecede disiiktii (Tablo 1).

TOS degerlerinin istatiksel analizinde ise; Kontrol grubu ile RA grubu arasinda istatistiksel
olarak anlamli bir fark olmadig izlendi. DM grubunun TOS diizeyleri ise diger gruplarin TOS
diizeylerinden anlaml1 derecede yiiksekti ( Tablo 1).
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Tablo-1: istatistiksel analizi yapilan verilerin ortalama, minimum, maksimum, standart hata ve

toplam degerleri.

TAS

mmol/L
Gruplar n  Ortalama Min. Mak. Std. hata Toplam
Kontrol 7 1,85 1,44 2,09 0,80 13,01
RA 7 2,54 157 3,31 0,22 17,81
DM 7 1,24 1,09 1,48 0,05 8,74
RA+DM 7 1,57 146 1,68 0,03 10,99

TOS

pmol/L
Gruplar n  Ortalama Min. Mak. Std. hata Toplam
Kontrol 7 17,29 11,76 24,58 1,81 121,04
RA 7 17,00 12,81 21,25 1,15 119,00
DM 7 82,38 55,99 110,27 7,08 576,67
RA+DM 7 42,93 29,31 57,19 3,90 300,56

Testis Dokularinin Histopatolojik Bulgular:

Kontrol grubunun transversal kesitinin incelemelerinde; bazal membran yapisit diizenli
goriiniimde izlendi. Sertoli hiicreleri ile spermatogenik hiicreler normal yapida olup, limende
serbest halde dolasan gelisimini tamamlamis spermiyumlarin oldugu gériildii. Intertiibiiler
alanda Leydig hiicreleri normal liggenimsi yapida degerlendirildi (Resim1).
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Resim 1. Kontrol grubuna ait testis yapisinin transversal kesiti. Normal goriiniimde seminifer
tiibiiller (H&E, Bar 50 um).

Rosmarinik asit grubuna transversal kesitler incelendiginde; kontrol grubuna benzer normal
goriinlimde seminifer tiibiiller izlendi (Resim 2).

Resim 2. Rosmarinik asit grubuna ait testis yapisinin transversal kesiti. Normal goriiniimde
seminifer tiibiiller (H&E, Bar 50 pm).
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Deltametrin grubunun transversal kesitinin incelemelerinde; seminifer tiibiillerinin yapisal
biitiinliigiinde bozulmalar izlendi. Spermatogenik hiicreler ve Sertoli hiicrelerinde piknozis
goriildii. Ayrica liimende sprematosit kaybi goriildii (Resim 3).

Resim 3. Deltametrin grubuna ait testis yapisinin transversal kesiti. Sertoli hiicreleri ile birlikte
sermatogenik hiicrelerde piknozis, Liimende spermatogenik hiicre kaybi, seminifer tiibiil
yapisinda bozulmalar (H&E, Bar 50 um).
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Rosmarinik asit+ Deltametrin grubunun transversal kesitinin incelemelerinde; seminifer tiibiil
yapisinda kismen iyilesmeler oldugu ve bazal membran biitlinliigiiniin korundugu goriildii.
Tibillleri birbirinden ayiran interstisyel doku normal yapida olup bu alanda yer alan Leydig
hiicreleri normal yapida oldugu izlendi (Resim 4).

Resim 4. Rosmarinik asit+ Deltametrin grubuna ait testis yapisinin transversal kesiti.
Spermatogenik hiicre sayisinda azalma, normal goériinlimde Leydig hiicreleri (H&E, Bar 50

um).
TARTISMA

Rosmarinik asit Melissaofficinalis, Rosmarinusofficinalis ve Prunellavulgaris gibi bitkilerde
bulunan dogal antioksidan 6zelliklere sahip bir bitki tiirlidiir (14). Rosmarinikasit’in serbest
radikallerin neden oldugu hastaliklar1 hafiflettigi (15) ayrica antikarsinojenik, antiinflamatuar,

antidepresan,veantimikrobiyal etkilere sahip oldugu bilinmektedir (13).

Deltametrin (DM), oldukg¢a genis kullanim alanina sahip, sentetik bir insektisittir. Oral
yollardan hizlica emilir. Bu pestisite maruz kalma kaynaklarinin basinda kontamine su ve
yiyecekler gelir (16). Deltametrin uygulamasina bagl gelisen toksisite durumunda ortaya ¢ikan
sonuclar olduk¢a degiskenlik gosterirken, minimum toksik dozun 10 mg/ kg oldugu
bulunmustur (17).
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Abdel-Daim et al. yapmis oldugu calismasinda DLM uygulamasinin hepatik ve renal
malondialdehit (MDA) seviyesini yiikselterek lipid peroksidasyonunu arttirdigini, hepatik ve
renal antioksidanlar (sliperoksit dismutaz, katalaz, GSH) azalttigin1 bulmuslardir (18). Benzer
sekilde DLM uygulanan grubun diisiik TAS diizeyi ve yiiksek TOS diizeyi ¢alismamizla uyum
gostermistir. Oguz A. ve ark. yapmis olduklar1 karaciger IR c¢alismasinda, RA’nin TAS
diizeylerini arttirdigin1 ve TOS diizeylerini ise diislirdiiglinii gézlemlemistir (19). Bizde yapmis
oldugumuz ¢alismamizda RA’nin TAS diizeylerinde artisa ve TOS diizeylerinde ise diisiise

sebep oldugunu gozlemledik.

Oda and El-Maddawy ve ark. yapmis olduklari ¢aligmalarinda DM verilen grubun testis
dokularinda testikiiler dejenerasyon, nekroz, Sertoli hiicrelerinin epitelinde ve sprematogonial
hiicrelede vakuolizasyon olustugunu gozlemlemislerdir (20,21). Benzer sekilde bizde yapmis
oldugumuz ¢alismamizda DM alan grubun seminifer tiibiillerinde Spermatogenik hiicreler ve
Sertoli hiicrelerinde piknozis, spermatogenik hiicre kaybi, seminifer tiibiil yapisinda bozulmalar
gozlemledik. Calismamiz bu konuda yapilan diger ¢aligmalar ile uyum gostermistir. Fakat
DM+RA grubunun seminifer riibiillerinde ise histopatolojik degisikliklerin nispeten daha hafif
diizeyde oldugunu, buna karsin spermatogenik hiicre sayisindaki azalmanin devam ettigini

gozlemledik.

SONUC

Sonu¢ olarak calismamizda Deltametrin toksisitesi sonucu testikiiler dokuda histopatolojik
degisiklikler oldugunu, ancak Rosmarinik asitin bu histopatolojik degisiklikleri biiyiik oranda
tyilestirdigini fakat spermatogenik hiicre kaybinin yinede devam ettigini gozlemledik.
Rosmarinik asitin Deltametrin toksisitesine bagli testikiiler yapidaki degisiklikleri hangi
mekanizmalarla Onledigini anlamak i¢in farkli doz, siire ve teknikler kullanilarak yeni
caligmalar yapilmas1 gerekmektedir.
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