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Sileyman Demirel Universitesi Tip Fakiiltesi Dergisi Yazim Kurallari

Hakkinda

SDU Tip Fakiiltesi Dergisi (SDU Tip Fak Derg) Sileyman Demirel
Universitesi Tip Fakiiltesi'nin yayin organidir. Dergi; yilda dort say!
olarak Mart, Haziran, Eylul ve Aralik aylarinda yayinlanir. Bagim-
siz, tarafsiz ve ¢ift-kor degerlendirme ilkelerine sahip uluslararasi,
bilimsel, acik erisimli (Open Access), ¢evrimici/basili bir dergidir.

SDU Tip Fakiiltesi Dergisinde; saglik bilimleri alanindaki 6zgiin kli-
nik ve deneysel arastirmalar, derlemeler, vaka takdimleri, editére
mektuplar, dergimizde yayinlanan yazilarla ilgili gérusler ve tecri-
beleri iceren yazilar yayinlanabilir. Derginin dili Tiirkge ve ingiliz-
cedir.

SDU Tip Fakiiltesi Dergisi uluslararasi (DOAJ, EBSCO, Index
Copernicus) ve ulusal (TR Dizin) hakemli dergi statiisiindedir.

SDU Tip Fakiiltesi Dergisi'ne génderilen ve dergide yayinlanan
makalelerden highir Ucret talep edilmemektedir. Dergide yayinla-
nan makaleler igin yazarlara veya uguncu kisilere telif Gcreti dden-
memektedir. Yazarlarin kimlik bilgileri ve e-posta adresleri hicbir
sekilde baska amaglar i¢in kullanilmamaktadir.

Derginin yayin ve editoryal suregleri Uluslararasi Tip Dergileri Edi-
torler Kurulu (ICMJE) yo6nergesine goére yurutilmektedir. Dergi,
bilimsel sireli yayinlarin seffaflik ve mukemmellik ilkelerine uyar
(doaj.org/bestpractice).

Bir yazinin yayin i¢in kabul edilmesinde en énemli kriterler 6zgin-
luk, yuksek bilimsel kalite ve alinti potansiyelinin varhigidir. Dergide
yayinlanmak uzere gonderilen yazilar, daha 6nce baska bir yerde
yayinlanmamis ve yayinlanmak uzere gonderilmemis olmahdir. Bir
kongrede teblig edilmis ve 6zeti yayinlanmis calismalar organizas-
yonun adl, yeri ve tarihi belirtiimek sarti ile kabul edilebilir.

Etik ilkeler

Deneysel, klinik ve ilag calismalari ile bazi vaka raporlarinin aras-
tirma protokollerinin Etik Kurullar tarafindan uluslararasi sézlesme-
lere uygun olarak onaylanmasi (Ekim 2013'te guncellenen Dinya
Tip Birligi Deklarasyonu “insan Denekleri ile ilgili Tibbi Arastirmalar
icin Etik ilkeler'ine gore, www.wma.net) gereklidir. ilgili etik kurul
raporu veya bu rapora esdeger olan resmi bir yazi dergipark siste-
mine yuklenmelidir.

« Uzerinde deneysel calisma yapilan géniillii kisilere ve has-
talara uygulanan prosediirler ve sonuclari anlatildiktan sonra
onaylarinin alindigini ifade eden bir aciklama (bilgilendirilmis
onam) yazinin icinde bulunmalidir.

« Bilgilendirilmis onam ve etik kurul onayi (etik kurulun adi,
etik kurul toplanti tarihi ve onay numarasi ile ilgili bilgiler) ma-
kalenin Gerec¢ ve Yontem boéliimiinde ve makalenin en sonun-
da kaynaklardan énce ayri alt basliklar ile belirtiimelidir.

« Hastalarin gizliligini korumak, yazarlarin sorumlulugundadir. Has-
ta kimligini ortaya gikarabilecek fotograflar igin, hasta ve/veya yasal
temsilcileri tarafindan imzalanan onaylarin alinmasi ve yazili onay
alindiginin metin igerisinde belirtiimesi gereklidir.

» Hayvanlar tzerinde yapilan arastirmalarda aci ve rahatsizlik ve-
rilmemesi i¢in yapilan uygulamalar ve alinan tedbirler agik olarak
belirtiimelidir. ilgili etik kurullardan alinan onaylar makalenin
Gere¢ ve Yontem boliimiinde ve makalenin en sonunda kay-
naklardan dnce ayri alt basliklar ile belirtiimelidir.

Dergimize gonderilen tim yazilar intihal tespit etme programi (iT-
henticate) ile degerlendiriimektedir. Benzerlik oraninin %25 ve
alti olmasi gerekmektedir.

Derginin Yayin Kurulu, tim itirazlari Yayin Etik Komitesi (COPE)
kurallari cercevesinde ele alir. Bu gibi durumlarda, yazarlar temyiz

ve sikayetleri ile ilgili olarak yayin kuruluyla dogrudan iletisime gec-
melidir. Gerektiginde, dahili olarak ¢oziilemeyen sorunlari ¢6zmek
icin bir ombudsman atanabilir. Bas Editor, tum temyiz ve sikayetler
icin karar verme sirecindeki nihai otoritedir.

Yazarlar, SDU Tip Fakiiltesi Dergisine bir makale génderirken ma-
kalelerinin telif hakkini dergiye vermeyi kabul etmis sayilir. Eger
yazarin ¢alismasinin basiimasi reddedilirse, yazinin telif hakki ya-
zarlara geri verilmis sayilir.

SDU Tip Fakiiltesi Dergisine génderilen her makale, adi gegen ya-
zarlarin timiniin imzaladigi yayin haklari devir formu (erisim adre-
si: https://dergipark.org.tr/tr/download/journal-file/22117) ile birlikte
dergi sablonuna (erisim adresi: https://dergipark.org.tr/tr/download/
journal-file/24521) uygun olarak gonderilmelidir. Gonderilmesi ge-
reken zorunlu belgelere https://dergipark.org.tr/tr/pub/sdutfd adre-
sinden ulagilabilir.

Sekiller, tablolar veya hem basili hem de elektronik formatlardaki
diger materyaller de dahil olmak Uzere baska kaynaklardan ali-
nan icerigi kullanan yazarlarin telif hakki sahibinden izin almalari
gerekir. Bu husustaki hukuki, mali ve cezai sorumluluk yazarlara
aittir. SDU Tip Fakiiltesi Dergisinde yayinlanan yazilarda belirtilen
ifadeler veya gorusler yazarlara aittir. Editdrler, editdrler kurulu ve
yayincl, bu yazilar icin herhangi bir sorumluluk kabul etmemektedir.
Yayinlanan icerikle ilgili nihai sorumluluk yazarlara aittir. On kontrol
asamasinda diizeltme istenen makaleler icin 15 giin, degerlendir-
me sonras! dizeltme istenen makaleler i¢in 30 glin sure verilir, bu
surelerin asilmasi halinde makale reddedilir.

Makalenin Yayina Hazirligi

Makaleler yalnizca ¢evrimici olarak https://dergipark.org.tr/tr/pub/
sdutfd adresinden gonderilebilir. Bagka bir yolla génderilen yazilar
degerlendirilmez. Dergiye génderilen yazilar, éncelikle yazinin der-
gi kurallarina uygun olarak hazirlanmasini ve sunulmasini saglaya-
caklari teknik degerlendirme siirecinden geger. Derginin kurallarina
uymayan yazilar, teknik diizeltme talepleri ile gdnderen yazara iade
edilir. Editor, ana metni degistirmeden dizeltme yapilabilir. Editor,
istenilen sartlara uymayan makaleleri reddetme hakkini sakli tutar.

Yazarlarin asagidaki belgeleri gdndermeleri gerekir:

*Yayin Hakki Devir Formu

*Baslk Sayfasi (Tum kisimlar eksiksiz ve detayl olarak doldurul-
malidir)

*Ana belge (Sablona gore hazirlanmalhdir, bélumlendirilmis turkce
ve ingilizce 6z ile tirkge ve ingilizce bashklar da icermelidir)
«Sekiller (JPEG formatinda, en az 300 DPI, en fazla 6 adet)
*Tablolar (Microsoft word dosyasi formatinda, en fazla 6 tablo)
«Etik Kurul Kararlari (Gerekliyse)

*Yazar Katki Formu (CRediT sistemine gore, Bknz: Sablon)

Ana Belgenin Yayina Hazirligi

Yazilar bilgisayar ile cift aralikh olarak 12 punto biyukliginde ve
Times New Roman karakteri ile yazilmalidir. Her sayfanin butin
kenarlarinda 2.5 cm bosluk birakilmalidir. Ozgiin makaleler bé-
limlendirilmis bir Oz (abstract) icermelidir (Amag, Gereg ve
Yoéntem, Bulgular, Sonuc, Anahtar Kelimeler). Olgu sunumlari
ve derlemeler igin bolimlendirilmis 6z gerekmez. Oz bélimii 300
kelime ile simirlandinimalidir. Ozde kaynaklar, tablolar ve atiflar
kullanilamaz. Oziin bittigi satirin altinda sayisi 3-5 arasinda olmak
Uzere anahtar kelimeler verilmelidir. Turkiye digsindaki tlkelerden
yazi gonderen ve Tiirkge bilmeyen yazarlar igin Baglk, Oz, Anahtar
Kelimeler ve yaziyla ilgili diger bazi temel boliimlerin Tirkge olarak
gonderilmesi zorunlu degildir. Makalede kullanilan tim kisaltmalar,
ilk kullanimda tanimlanmahdir. Kisaltma, tanimi ardindan parantez
icinde verilmelidir. Ana metinde bir ilag, Uriin, donanim veya yazilim
programindan bahsedildiginde, triintin adi, Grindn dreticisi, GUretim
sehri ve Ureten sirketin Ulkesi de dahil olmak Uzere urlin bilgileri
parantez iginde verilmelidir.



Tum kaynaklara, tablolara ve sekillere ana metinde atifta bulunul-
mali ve kaynaklar, ana metinde gegen siraya gére numaralandiril-
malidir. Kullanilan semboller, sembollerin standart kullanimlarina
uygun olmahdir.

Ozgiin arastirma yazilari en fazla 4000 kelime olmali ve asagidaki
basliklari icermelidir;

« Baglik (nem Tirkge hem ingilizce)

« Oz (hem Tirkge hem ingilizce)

« Anahtar Kelimeler (hem Turkge hem ingilizce)
* Giris

» Gereg ve yontemler

* Bulgular

* Tartisma

 Sonuglar

 Beyanlar (Cikar catismasi vb. Bknz: Sablon)
» Kaynaklar

« Sekil ve tablo agiklamalari (gerekirse)

Olgu sunumlari en fazla 2000 kelime olmali ve asagidaki basliklar
icermelidir;

« Baglik (hem Tirkge hem ingilizce)

« Oz (hem Tirkge hem ingilizce)

« Anahtar Kelimeler (nem Turkge hem ingilizce)
* Giris

* Olgu sunumu

* Tartisma ve Sonug

 Beyanlar (Cikar catismasi vb. Bknz: Sablon)
» Kaynaklar

« Sekil ve tablo agiklamalari (gerekirse)

Derleme yazilari en fazla 5000 kelime olmali ve asagidaki baslik-
lari icermelidir;

« Baglik (hem Tirkge hem ingilizce)

« Oz (hem Tirkge hem ingilizce)

« Anahtar Kelimeler (hem Turkge hem ingilizce)
* Ana metin

* Sonug

 Beyanlar (Cikar catismasi vb. Bknz: Sablon)
» Kaynaklar

« Sekil ve tablo agiklamalari (gerekirse)

Editére Mektuplar en fazla 1000 kelime olmali ve asagidaki bas-
liklari icermelidir;

« Baglik (hem Tirkge hem ingilizce)

« Oz (hem Tirkge hem ingilizce)

« Anahtar kelimeler (hem Tiirkge hem ingilizce)
« Editdre Mektup

 Beyanlar (Cikar catismasi vb. Bknz: Sablon)
» Kaynaklar

« Sekil ve tablo agiklamalari (gerekirse)

Sekillerin ve Tablolarin Yayina Hazirligi

« Sekiller, grafikler ve fotograflar, makale yukleme sistemi aracil-
giyla ayr dosyalar (JPEG formatinda) halinde sunulmalidir.

« Dosyalar bir Word belgesine veya ana belgeye gémulmemelidir.
« Seklin alt birimleri oldugunda; alt birimler tek bir gorinti olustur-
mak icin birlestiriimemelidir. Her alt birim, basvuru sistemi aracili-

giyla ayri ayri sunulmalidir.

e Sekil alt birimlerini belirtmek icin goruntiler Arabik rakamlarla
(1,2,3...) numaralandirniimahdir.

» Gonderilen her bir seklin en distuk ¢ézunurligi 300 DPI olmalidir.

« Sekiller, basil hali rahatga okunacak sekilde yiiksek ¢ozunurliikte
olmali ve en fazla 6 adet ile sinirlandiriimahdir.

« Sekillerin agiklamalari ana belgenin sonunda listelenmelidir.

* Bilgi veya resimler hastalarin tanimlanmasina izin vermemelidir.
Kullanilan herhangi bir fotograf igin hastadan ve/veya yasal temsil-
cisinden yazili bilgilendirilmis onam alinmahdir.

* Tablolar Microsoft Word dosyas! formatindaayri dosyalar halinde
sunulmalidir. Tablo sayisi en fazla 6 adet olmalidir. Tim tablolar,
ana metinde kullanildigi sirayla art arda numaralandiriimalidir. Tab-
lo agiklamalari ana belgenin sonunda listelenmelidir.

Kaynaklar

Tum referanslar Vancouver tarzinda ana metinde atifta bu-
lunulduklan sirayla numaralandiriimalidir. Metin icinde ikiden
fazla ardisik kaynak kullaniliyorsa yalnizca ilk ve son kaynak nu-
maralari belirtiimelidir (6rn; 2-6). Dergi isimleri Index Medicus’taki
dergi kisaltmalarina uygun olarak kisaltiimalidir. Alti veya daha az
yazar oldugunda, tim yazarlarin ismi yaziimalidir. Yedi veya daha
fazla yazar varsa, ilk 6 yazarin isminin arkasindan ‘ve ark. (et al.)’
yazmalidir. Farkh yayin tirleri icin kaynak yazim stilleri asagidaki
orneklerde sunulmustur:

Dergi igin;
Neville K, Bromberg A, Bromberg S, Hanna BA, Rom WN. The third
epidemic multidrug resistant tuberculosis. Chest 1994;1(4):45-8.

Kitap icin;
Sweetman SC. Martindale the Complete Drug Reference. 34th
ed. London: Pharmaceutical Press; 2005.

Kitap bolimdi icin;

Collins P. Embryology and development, Neonatal anatomy and
growth. In: Williams PL, Bannister LH, Berry MM, Collins P, Dyson
M, Dussek JE, Ferguson MWJ. Gray’s Anatomy (38th

Ed) London, Churchill Livingstone, 1995; 91-342.

Web sitesi igin;

Gaudin S. How moon landing changed technology history [Inter-
net]. Computerworld UK. 2009 [cited 15 June 2014]. Available
from: http://www.computerworlduk.com/in-depth/it-business/2387/
how-moon-landing-changed-technology-history/

Bildiriler igin;

Proceedings of the Symposium on Robotics, Mechatronics and
Animatronics in the Creative and Entertainment Industries and
Arts. SSAISB 2005 Convention. University of Hertfordshire, Hat-
field, UK; 2005.

Tez icin;

Ercan S. Vendz yetmezlikli hastalarda kalf kasi egzersizlerinin
venoz fonksiyona ve kas giiciine etkisi. Stileyman Demirel Univer-
sitesi Tip Fakdltesi Spor Hekimligi Anabilim Dali Uzmanlik Tezi. Is-
parta: Stilleyman Demirel Universitesi. 2016.

Geri Cekme veya Reddetme

Yaziyr Geri Cekme: Gonderilen yazinin degerlendirme sirecinde
gecikme olmasi vb. gibi gerekcelerle yaziyi geri cekmek ve baska
bir yerde yayinlatmak isteyen yazarlar yazili bir basvuru ile yazila-
rini dergiden geri gekebilirler.

Yazi Reddi: Yaymlanmasi kabul ediimeyen yazilar, gerekgesi ile
geri gonderilir.

Kabul Sonrasi

Makalenin kabul edilmesi durumunda, kabul mektubu dergipark
sistemi Uzerinden sorumlu yazara gonderilir. Makalenin baskidan
onceki son hali yazarin son kontroliine sunulur. Dergi sahibi ve ya-
yin kurulu, kabul edilen makalenin derginin hangi sayisinda basi-
lacagina karar vermeye yetkilidir. Yazarlar, yazilarinin basiimasinin
ardindan makalelerini kisisel veya kurumsal web sitelerinde, uygun
alinti ve kituphane kurallarina bagh kalarak yayinlayabilirler.



Medical Journal of Siileyman Demirel University Authors Guidelines

About Med J SDU

Medical Journal of Suleyman Demirel University (Med J SDU) is a
journal published by Suleyman Demirel University and is published
quarterly in March, June, September and December. Med J SDU
is an international, scientific, open access, online/printed journal in
accordance with independent, unbiased, and double-blinded pe-
er-review principles.

Med J SDU publishes the researches in the fields of health scien-
ces including original clinical and experimental studies, reviews on
current topics, case reports, editorial comments and letters to the
editor. The journal’s publication language is Turkish and English.

Med J SDU is indexing in both international (DOAJ, EBSCO,
Index Copernicus) and national (TRDizin) indexes.

There is no charges for publishing or publishing process. No cop-
yright price are payable to the authors or other third parties for the
articles published in the journal. Med J SDU has adopted the policy
of providing open access with the publication. Authors’ credentials
and e-mail addresses are in no way used for other purposes.

The editorial and publication processes of the journal are shaped in
accordance with the guidelines of the International Council of Medi-
cal Journal Editors (ICMJE). The journal conforms to the Principles
of Transparency and Best Practice in Scholarly Publishing (doaj.
org/bestpractice).

Originality, high scientific quality and citation potential are the most
important criteria for a manuscript to be accepted for publication.
Manuscripts submitted for evaluation should not have been previ-
ously presented or already published in an electronic or printed me-
dium. Manuscripts that have been presented in a meeting should
be submitted with detailed information on the organization, inclu-
ding the name, date, and location of the organization.

Ethical Principles

An approval of research protocols by the Ethics Committee in ac-
cordance with international agreements (World Medical Associati-
on Declaration of Helsinki “Ethical Principles for Medical Research
Involving Human Subjects,” amended in October 2013, www.wma.
net) is required for experimental, clinical, and drug studies and for
some case reports. Ethics committee approvals or an equivalent
official documents must be uploaded into the dergipark system.

¢ For manuscripts concerning experimental researches on
humans, a “Written Informed Consent to Participate and Pub-
lish” statement should included in the text.

¢ Written Informed Consent to Participate Publish statement
and Ethics Committee approval details (name of the commit-
tee, date and number) should included in the Materials and
Methods section and in the end of the article (before referen-
ces) with separate sub-headings.

* It is the authors responsibility to carefully protect the patients
anonymity. For photographs that may reveal the identity of the pa-
tients, releases signed by the patient or their legal representative
should be enclosed.

* For studies carried out on animals, the measures taken to prevent
pain and suffering of the animals should be stated clearly. Ethics
Committee approval details (name of the committee, date and
number) should included in the Materials and Methods section
and in the end of the article (before references) with separate
sub-headings.

All submissions are screened by a similarity detection software
(iThenticate) and the similarity limitation is 25%. The Editorial
Board of the journal handles all appeal and complaint cases within

the scope of Committee on Publication Ethics (COPE) guidelines.
In such cases, authors should get in direct contact with the editorial
office regarding their appeals and complaints. When needed, an
ombudsperson may be assigned to resolve cases that cannot be
resolved internally. The Editor in Chief is the final authority in the
decision-making process for all appeals and complaints.

When submitting a manuscript to Med J SDU, authors accept to
assign the copyright of their manuscript to the journal. If rejected
for publication, the copyright of the manuscript is considered to be
assign back to the authors. Each submission must be submitted in
accordance with the journal template (available for download at: ht-
tps://dergipark.org.tr/tr/download/journal-file/24521), together with
a Copyright Transfer Form (available for download at: https://der-
gipark.org.tr/tr/download/journal-file/22117). Mandatory documents
to be sent can be found at https://dergipark.org.tr/tr/pub/sdutfd.

When using previously published content, including figures, tables,
or any other material in both print and electronic formats, authors
must obtain permission from the copyright holder. Legal, financial
and criminal liabilities in this regard belong to the author(s). State-
ments or opinions expressed in the manuscripts published in Med
J SDU reflect the views of the author(s) and not the opinions of the
editors, the editorial board, or the publisher; the editors, the edito-
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Oz

Amacg

Alzheimer hastaligi yash insanlarda kolinerjik sistem-
deki anormalliklerden dolayr bunamanin en yaygin
nedenidir. Asetilkolinesteraz kolinerjik sistemin diizen-
lenmesinde dnemli bir role sahiptir. Bu nedenle, AC-
hE'yi hedeflemek AH tedavisi i¢cin en umut verici stra-
tejilerden biridir. AH tedavisi icin onaylanmis birka¢
ilag olmasina ragmen potansiyel inhibitdr adaylarinin
kesfedilmesine halen ihtiya¢ vardir. Bu nedenle, bu
calismanin amaci asetilkolinesteraz enzimini (AChE)
hedef alan yeni donepezil benzeri dogal bilesiklerin ve
bunlarin sentetik tirevlerinin kesfedilmesidir.

Gerec¢ ve Yontem

Bilinen bir ila¢c olan donepezilin farmakofor modeli
olusturulmustur. Discovery Studio 2021 programinin
farmakofor haritalama modulii kullanilarak dogal driin
ve sentetik tUrevlerini iceren kimyasal kittiphanesi ta-
ranmistir. Taranan bilesiklerin farmakokinetik ve ilaca
benzer 6zellikleri ADMET ve Lipinski ve Veber kurali
ile tahmin edilmistir. Filtre olarak bazi kriterler kullanil-

mistir. Ayrica veri tabaninin biyoaktif bilesikleri taran-
mistir. Daha sonra, potansiyel molekdlleri belirlemek
icin Maestro Glide/SP (Schrodinger, Inc.) kullanilarak
molekdler yerlestirme calismasi yapiimistir.

Bulgular

Molekuler modelleme calismalarinin ardindan onciu
bilesikler icin baglanma enerjileri belirlendi. Ayrica,
protein-ligand kompleksi arasindaki H-bag, pi-pi istif-
leme, pi-katyon ve pi-alkil etkilesimleri, Tyr, Asp, His,
Trp, Arg gibi ¢esitli amino asit kalintilari ile tanimlan-
mistir. Sonuglar, potansiyel bilesiklerin donepezil ile
karsilastinldiginda baglanma enerjisi ile umut verici
bir aday oldugunu gostermektedir. Molekiler model-
leme sonuglari, yeni yapi iskelelerinin standart ilaca
kiyasla yeni AChE inhibitdrlerinin kesfedilmesine kat-
kida bulunabilecegini belirtmektedir.

Sonug

Bu c¢alisma daha ileri calismalara yol acabilir ve in
vitro analizlerle incelenmesine katki saglayabilir. Yapi
iskeleleri, yeni ve etkili inhibitrlerin tasarlanmasi icin
kullanilabilir.

Sorumlu yazar ve iletisim adresi /Corresponding author and contact address: F.C.0. / ferahcomertonder@comu.edu.tr
Miiracaat tarihi/Application Date: 15.11.2022+ Kabul tarihi/Accepted Date: 14.03.2023
ORCID IDs of the authors: F.C.O: 0000-0002-4037-1979
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Abstract

Objective

Alzheimer's disease (AD) is the most common cause
of dementia in older people due to abnormalities in
the cholinergic system. Acetylcholinesterase has
an important role in the regulation of the cholinergic
system. Therefore, targeting AChE is one of the most
promising strategies for the treatment of AD. Although
several approved drugs to treat AD, it is still needed
to develop potential inhibitor candidates. Therefore,
the aim of this study is to discover newly donepezil-
like natural compounds and their synthetic derivatives
targeting acetylcholinesterase enzyme (AChE).

Material and Method

A pharmacophore model of a known drug, donepezil
was generated. Using the pharmacophore mapping
module of the Discovery Studio 2021 program,
the chemical library containing natural products
and synthetic derivatives was screened. The
pharmacokinetics and drug-likeness properties of the
screened compounds were predicted by ADMET and

Introduction

Alzheimer’'s disease (AD) is a neurodegenerative
disorder, and it is known as a widespread form of
dementia (1-4). AD is observed on more than 15
million people worldwide and it is estimated that this
number may increase concerning life span (5-7). The
cholinergic hypothesis that proposes the low levels
of acetylcholine (ACh) in the brain are related to the
functions of patients, are widely accepted by the
researchers (5, 8). The efficacy of AD treatment may
be increased by the inhibition of acetylcholinesterase
(AChE) (5). Up to date, there have been many
approved drugs as cholinesterase inhibitors (ChEIs)
such as donepezil, galantamine, rivastigmine, and
tacrine to be used in the treatment of AD (5, 9). These
inhibitors improve ACh level in the brain by decreasing
the hydrolysis of ACh (1). Although tacrine was the
first synthetic drug due to its hepatotoxic effect, its
usage was restricted (10). However, the discovery
of novel ChEls inhibitors is still needed because low
bioavailability, high toxicity and narrow therapeutic
effects are indicated for known drugs (5).

Several bioactive components from plants are known
with their anticholinesterase activities to be used in
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Lipinski and Veber's rule. Some criteria were used as a
filter. In addition, bioactive compounds of the database
were screened. Then, molecular docking study was
performed by using Glide/SP of Maestro (Schrédinger,
Inc.) to determine the potential molecules.

Results

The binding energies were determined for hit
compounds after molecular modeling studies.
Furthermore, H-bonding, pi-pi stacking, pi-cation,

and pi-alkyl interactions between the protein-ligand
complex have been identified by various amino acid
residues such as Tyr, Asp, His, Trp, Arg. The results
show that the potential compounds are a promising
candidate with binding energy compared to donepezil.
The molecular modeling results indicate that new
scaffolds may contribute to the discovery of new AChE
inhibitors compared to a reference drug.

Conclusion

This study may lead to further studies and contribute to
examination with in vitro analysis. The scaffolds can be
used to design novel and effective inhibitors.

Keywords: Alzheimer's Disease, Pharmacophore,
Acetylcholinesterase, Molecular Docking, Donepezil

the treatment of traditional medicine. For instance,
galantamine is an alkaloid compound and has a
selectivity against AChE. Besides, many studies have
indicated that coumarin compounds are identified as
AChE inhibitors (11). This circumstance may lead to
discovery of new and effectively natural, synthetic and/
or hybrid compounds as anti-Alzheimer therapeutics.

In the last decades, the discovery of potential
targeted drugs with computer-aided drug discovery
methods has gained importance. Thus, it is possible
to explain the activity of biomolecules to identify
the interactions with drug targets and ligands, and
to develop more efficient drug candidates by using
computational approaches such as pharmacophore
modeling, molecular docking, and virtual screening
studies (12). Pharmacophore-based techniques are
an important tool of computer-aided drug design.
This technique is widely used for rational design of
novel drug candidates (13). Virtual screening is an
advantageous method and used to determine the new
and potential candidates against related targets (12).
The pharmacophore features of known and effective
drug supply an advantage because of chemical
and functional properties. According to usage of
pharmacophore features of specific drugs, the



best compounds can obtain with a combined study
including virtual screening and molecular docking
(14, 15). Donepezil was approved because of its high
selectivity against AChE. Until today, the studies have
focused on the discovery of donepezil like compounds
as cholinesterase inhibitors (16-23).

The present study is based on the pharmacophore-
based study of a reference drug donepezil. The
overview of workflow is given in Figure 1. Accordingly,
a virtual screening study was performed to find new
compounds against target enzyme. The obtained
model was used to screen over 68.000 natural
compound (NC) collection from InterBioScreen
(IBS) database including natural compounds and
their derivatives to determine potential compounds.
In addition, IBS bioactive compounds (BAC)
were analyzed to find potentials. Then, molecular
docking studies were performed following in silico
pharmacokinetic properties with mapped compounds.
Therefore, the findings reveal that selected ligands
show potential binding abilities against AChE and
good pharmacokinetic, physicochemical, and drug-
likeness properties. Throughout these computer-
assisted studies, H-bond, pi-pi stacking, and pi-pi
cation interactions with main amino acid residues
such as Phe295, Tyr341, Phe338, and Arg296 were
observed between the target enzyme and natural-
synthetic hybrid compounds in the binding pocket of
AChE. In conclusion, these results indicate that new
structures may be used as potential candidates to
develop novel therapeutics and can contribute to in
vitro studies.

| Auto Pharmacophore Generation of DS2021 |

1

Ligand Pharmacophore Mapping and Screen Library modules of D52021
(Screened 68.000 compounds from IBS NC database and 786
compounds from IBS BAC database)

!

* Pharmacophore Mapped
= Best Results

T
ADMET/
ROS5

Resufting
compounds

Glide/SP
(Pdb:4eyT)

1

Docking score
(kcalimol}

Potential
AcHEI

Figure 1:
A schematic overview of workflow
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Material and Method

In Silico Pharmacophore Modeling

In this study, clinically known drug donepezil was
used to build a model. It was determined the
chemical features of the drug by using the Auto
Pharmacophore Generation module of Discovery
Studio 2021 (DS 2021) (24). Maximum features and
minimum feature distance were determined as 6 and
2.5 in this module, respectively. Among the obtained
10 pharmacophores, the best pharmacophore model
was determined that was selected with the Genetic
Function Approximation model prediction. In addition,
many chemical features including hydrogen bond
donor and acceptor (HBD and HBA), aromatic ring,
and ionizable feature were determined to find potential
compounds (25, 26).

Virtual Screening from Chemical Database and
Prediction of Pharmacokinetic Properties

Approximately 68.000 compounds were downloaded
from InterBioScreen (IBS) natural compound (NC)
collection database (https://www.ibscreen.com/).
The compounds were screened by using the best
selective pharmacophore model of donepezil with the
Ligand Pharmacophore Mapping module of DS2021.
The resulting compounds were filtered in accordance
with ADMET and Lipinski and Veber rules by using
ADMET descriptors, Filter by Lipinski and Veber Rule
modules, respectively, to determine drug-likeness
properties (25, 26). Then, these compounds were
prepared for molecular docking study. In addition,
approximately 786 IBS BAC library were screened
by using a pharmacophore model through the
Screen Library module of DS. Eight compounds were
analyzed following ADMET and RO5 analysis. Then
resulting compounds were docked against AChE.

Ligand Preparation

To prepare filtered ligands, LipPrep module of Maestro
was used (Schrddinger Release 2022-1 Schrodinger,
LLC, New York, NY, 2022) (27). According to Epik,
ionization state was calculated at neutral pH (28). The
structural optimization of compounds was provided
with the OPLS-2005 force field (29).

Protein Preparation

The crystal structure of recombinant human
acetylcholinesterase complexed with donepezil was
downloaded from Protein Data Bank (PDB) (4EY7).
Protein preparation module was used to prepare
target protein (30). Missing loops and missing side
chains were filled by using the Prime module. H-bond
assignment was provided by PROPKA at neutral pH
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(27). The target protein was optimized by using the
same force field.

Molecular Docking

Molecular docking study was performed by using the
Glide module of Maestro with SP (Standard Precision)
protocol (26, 31).

Results

Pharmacophore Model Generation
Pharmacophore model of donepezil was generated
to determine its key features such as acceptor,
hydrophobic, ionizable etc. These features were
determined by obtaining 10 pharmacophore models
and the first model was used for further studies.
Hydrophobic, ring aromatic, hydrogen bond acceptor
(HBA), and ionizable features of donepezil are
indicated as colored in Figure 2.

RING_AROMATIC2441

RING AROMATIC2440

PCB_TONIZABLE2033
| |

SBIE1528 HYDROPHOBIC1629

=

Figure 2:
Pharmacophore features of donepezil.

Virtual Screening, ADMET Prediction,
Drug-Likeness, and Pharmacokinetic

Properties of Potential Compounds

Itis known that initial prediction of in silico ADMET and
drug-likeness properties of studied ligands is a useful
tool for the design and discovery of new candidates
(32). Therefore, the ligand pharmacophore mapping
module was used to identify the potential candidates
in this study. For this purpose, a NC library of IBS
that contain natural compounds and their derivatives,
was screened using a 3D pharmacophore model. In
silico pharmacokinetic properties were determined
by ADMET (Adsorption, Distribution, Metabolism,
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Excretion, Toxicity) descriptors and Lipinski and
Veber's rule, respectively. Hereby, totally, 216
compounds mapped and thenfiltered to 31 compounds
to determine less than value of 500 for molecular
weight. In silico ADMET descriptors, drug-likeness
and pharmacokinetic properties including ADMET
solubility, blood brain barrier (BBB) penetration,
CYP2D6 binding, hepatotoxicity, intestinal absorption,
plasma protein binding (PPB), number of H acceptors
and donors, and molecular weights of the selected
compounds were given in Table 1. These resulting
compounds were evaluated for molecular docking
study to understand the interaction diagram between
the target enzyme and ligands.

Herein, as given in Table 1, all ligands displayed
good ADMET solubility, BBB level, CYP2D6, PPB,
and hepatotoxicity (33). The level of ADMET solubility
indicates that thirteen compounds are soluble in
water at room temperature. All ligands have a good
human intestinal absorption level. Two ligands,
STOCKI1N-94304 and STOCKI1N-90335 have
acceptable values to bind with plasma protein. The
enzyme, CYP2D6 takes a part in drug metabolism
and no ligands was predicted to be an inhibitor of
CYP2D6. All ligands were found to be non-toxic in
terms of hepatotoxic properties. BBB level indicates
that the results of six ligands range from very high
penetration to moderate. H bond acceptors and donors
must be below or equal 10 and 5, respectively. Thus,
each ligand is proper for Lipinski's rule. According
to values given in Table 1, the results showed that
filtered compounds have an acceptable range with
their in silico predictions for their pharmacokinetic
and physicochemical properties, and drug-likeness.
Consequently, all ligands were determined in
accordance with for BBB permeation, absorption,
Lipinski and Veber's rule, and molecular weight (<500
g/mol). Thus, these compounds may be potential
candidates or can be improved according to in vitro/in
vivo efficacy for the treatment of AD.

Molecular Docking

To understand the binding pattern of the potential
compounds, molecular docking study was
performed by Glide/SP with flexible ligand sampling
(Schrédinger, Inc.). The ligands and reference drug
were prepared by the LigPrep module of Maestro and
were docked against the AChE. According to these
results, binding scores of co-ligand donepezil and
first candidate (STOCK1N-94304) were calculated as
-13.603 kcal/mol and -11.907 kcal/mol, respectively.
The docking scores for the selected ligands were
given in the range of binding energies as kcal/mol
in Table 2. Furthermore, these ligands exhibited
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Table 1 In silico predicted pharmacokinetic and drug-likeness properties of potential donepezil-like
compounds

i | PEEIEE EmE M\‘/)vfi;:l\ltar soI:JI;\JIi::iI\:IyEI-[eveI Iher?eE °AbIS:vr£|ti0n Bl egi?(?ittc; fI:\Fl,cg Atrz\lct;tgrs I;l:::):ls
1 | STOCK1N-94304 | 490.548 2 2 0 0 0 0.6 7 1
2 | STOCKI1IN-69824 | 427.497 3 3 0 0 0 0 6 3
3 | STOCKIN-90335 | 428.521 3 2 0 0 0 0.6 6 1
4 | STOCKIN-79076 | 462.538 2 2 0 0 0 0 7 1
5 | STOCK1IN-90395 | 414.495 3 2 0 0 0 0.3 6 1
6 | STOCK1N-94680 | 493.505 3 3 0 0 0 0 9 1
7 | STOCKIN-69982 | 427.497 3 3 0 0 0 0 6 3
8 | STOCKI1IN-69983 | 487.615 3 3 0 0 0 0 7 3
9 | STOCK1N-70138 | 487.615 3 3 0 0 0 0 7 3

10 | STOCK1IN-94909 | 483.514 3 4 0 0 0 0 9 1
11 | STOCK1IN-96773 | 493.552 3 4 0 0 0 0 8 3

12 | STOCK1N-94100 | 485.477 2 2 0 0 0 0 7 1

13 | STOCKI1IN-69649 | 427.497 3 3 0 0 0 0 6 3

14 | STOCK1IN-05902 | 403.520 2 1 0 0 0 0 4 1

15 | STOCK1IN-93564 | 423.462 3 3 0 0 0 0 7 1

aAgueous-solubility level: 0 (extremely low); 1 (very low, but possible); 2 (low); 3 (good). bBlood Brain Barrier level: O (very high penetrant); 1 (high);
2 (medium); 3 (low); 4 (undefined). *Human-intestinal absorption level: 0 (good); 1 (moderate); 2 (poor); 3 (very poor). ‘Cytochrome P450 2D6
level: 0 (non-inhibitor); 1 (inhibitor). eHepatotoxicity: O (nontoxic); 1 (toxic). ‘Plasma Protein Binding: 0 (absorbent weak); 1 (absorbent strong) (27).

Figure 3:

Binding cavity of AChE. STOCK1N-94304, Bio-0939, and
donepezil were shown in orange, magenta, and green co-
lors, respectively.

expected protein-ligand interactions such as H-bond,
pi-pi stacking, pi-cation, pi-alkyl, and salt-bridge with
Phe295, Tyr341, Phe338, Trp86, Tyr337, Trp286,
Arg296 amino acid residues of AChE active sites. The  Figure 4:
binding energy scores were found as -10.825 kcal/mol  Binding mode prediction of STOCK1N-94304 (A), Bio-0939

and -8.325 kcal/mol for galantamine and rivastigmine, (B), and donepezil (C). Compounds were given in stick
respectively. mode colored in green and key residues were labeled.
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Glide/SP docking scores and protein ligand interactions of potential donepezil-like ligands

No Database code Protein-ligand interactions RockipdiScars
(kcal/mol)
Donepezil Trp286, Phe295, Trp86,. Ph9338, Tyr337, H-bond, pi-pi -13.603
stacking, pi-cation
) Phe295, Tyr341, Tyr337, Phe338, Trp86, Asp86, Arg296, )
1 SRS A2, His447, Ser293, H-bond, pi-pi stacking, pi-cation, LY
) Phe295, Trp286, Trp86, Glu202, Tyrl33, Tyrl24, Ser293, )
2 STOCKIN-69824 Tyr337, His447, H-bond, pi-pi stacking, pi-cation 11.798
3 STOCKIN-90335 Phe338, Tyr337, T_rp86_, Tyr3.4:lj, Trp2§6, Gly120, Gly126, 11634
pi-cation, pi-pi stacking
4 STOCKIN-79076 Tyr341, Tyr337, Tyr124,_ Trp_286, Trp86, pi-pi stacking, 11564
pi-cation,
Arg296, Phe295, Phe297, Leul30, Phe338, Tyr337,
g SO Gly126, Glu202, Trp86, H-bond, pi-pi stacking, pi-cation i
) Arg296, Phe295, Tyr341, Phe338, Tyr337, Trp286, )
9 SUPESCINEIeey Tyrl24, His447, Gly121, H-bond, pi-pi stacking, pi-cation S
Phe295, Phe338, Trp286, Trp86, Tyr341, Tyrl33, Glu202,
7 STOCK1N-69982 Ser293, Gly121, H-bond, pi-pi stacking, pi-cation, salt -11.118
bridge
Phe295, Phe297, Phe338, Trp286, Trp86, Tyr72, Tyrl24,
8 STOCK1N-69983 Glu202, Ser203, Ser293, Gly448, H-bond, pi-pi stacking, -11.056
pi-cation
r Trp86, Trp286, Arg296, Phe295, Phe297, Tyr72, Tyrl24, )
2 SICCIS s Tyr337, Glu202, His447, H-bond, pi-pi stacking, pi-cation HELES
Phe297, Arg296, Phe295, Phe338, Tyr124, Tyr341,
10 STOCK1N-94909 Trp286, Tyr72, Tyr337, Gly122, His447 H-bond, pi-pi -11.022
stacking, pi-cation
) Phe295, Phe338, Tyrl124, Tyr337, Tyr341, Trp286, Trp86, i
= SV Glu202, His447 H-bond, pi-pi stacking, pi-cation LU
) Phe295, Tyr341, Trp86, Trp286, Phe338, Tyrl24, Tyr72, i
L2 SV Tyr337, Asp74, His447 H-bond, pi-pi stacking, pi-cation DR
Phe295, Phe338, Trp286, Trp86, Glu202, His447,
13 STOCK1N-69649 Ser293, Val294, H-bond, pi-pi stacking, pi-cation, salt -10.565
bridge
) Trp286, Tyr337, Tyr341, Tyrl24, Trp86, Tyr72, Phe297, i
14 SIS Ser293, Gly448, H-bond, pi-pi stacking, pi-cation O
) Trp86, Trp286, Tyr72, Tyrl24, Tyr341, Phe338, His447, i
15 SISEIS Gly448, Glu202, pi-pi stacking, pi-cation LA
Additionally, a screening study was performed in patients, exhibited high binding score as -12.257

throughout the IBS BAC library including 789
compounds by a Screen Library module of DS2021.

kcal/mol with its H-bond, pi-pi stacking, pi-cation
interactions including Phe295, Phe338, Tyr337,

The results showed that one of known drugs, brand
name Corlanor (database code Bio-0939) that was
approved by Food and Drug Administration (FDA)
to be used in the treatment of chronic heart failure
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Trp86, Gly121, His447 amino acid residues (Table
3). Furthermore, the top docking scores of selected
bioactive compounds were given in Table 3. It is seen
that these compounds were located in the active site
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Glide/SP docking scores and protein ligand interactions of potential donepezil-like bioactive

compounds
No Database Code Protein-ligand interactions DEEA S
(kcal/mol)
Bio-0939 Phe295, Phe338, Tyr337, Tyr341, Trp86,
1 Ivabradine hydrochloride Trp286, Gly120, Ser203, Glu202, Ser293, -12.257
(Corlanor) His447, H-bond, pi-pi stacking, pi-cation
2 Bio-0051 Phe295, Trp286, Tyr341, Trp86, Glu202, -10.836
(Imatinib mesylate) H-bond, pi-pi stacking, pi-cation '
Bio-0717 Trp286, Tyr341, Tyr337, Phe338, Trp86,
3 (Sulpiride) Tyr72, Tyrl24, Asp74 -10.354
P H-bond, pi-pi stacking, pi-cation
Bio-0889 Trp286, Tyr341, Tyr337, Tyrl24, Gly448,
4 (Doxazosin Mesylate) Phe297, Phe338 -10.119
H-bond, pi-pi stacking, pi-cation

STOCK1N-94304

O—
/
()
\
0 N
QS
Bio-0939

Scheme 1:
Structures of the best candidates of donepezil-like compounds.

and interacted with important residues of AChE (34-
36). As a result, it is thought that this known drug
Corlanor may evaluate as potential AChE inhibitor
candidate for drug reporpositioning studies as a
new donepezil-like compound with its 4,5-dihydro-
1H-benzo[d]azepin-2(3H)-one scaffold in place of
1-indanone scaffold of donepezil. Superpositioned
docking poses of STOCK1N-94304, Bio-0939 and
donepezil are given in the active site cavity of AChE in
Figure 3. Furthermore, the binding mode predictions
can be seen in Figure 4. The structures of a few
potential candidates are given in Scheme 1.

According to protein-ligand interactions of donepezil,
carbonyl group and phenyl ring of 1-indanone show
H-bond and pi-pi stacking interaction with Phe295

and Trp286, respectively. N-Benzyl moiety and
piperidine ring of donepezil interact with Trp86
and Phe338 through pi-pi stacking and pi-cation.
The compound STOCKI1N-94304 displays similar
interactions with amino acid residues like donepezil.
Thus, the carbonyl group of 5,6,7,8-tetrahydro-[1,3]
dioxolo[4,5-glisoquinoline interacts with Phe295
via H-bonding. Phenyl and piperidine ring exhibit
pi-cation interaction with Trp86 amino acid residue.
The substituted phenyl ring of ligand shows pi-cation
interaction with Phe338 and Tyr341. Corlanor shows
similar interactions like H-bonding, pi-pi stacking and
pi-cation between carbonyl group of 4,5-dihydro-1H-
benzo[d]azepin-2(3H) scaffold, substituted amine
group, phenyl ring and related residues such as
Gly121, Phe295, Tyr337, Phe338, His447, and Trp86.

149



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Discussion

Although there have been many studies including
AChE inhibitors for AD treatment, the researchers
have been still ongoing to studies to find new, potent,
and effective candidates through computational
approaches in recent years (37, 38). Among them, in
oneofthereportedstudies, insilicomolecularproperties
and ADME predictions with various parameters
such as number of hydrogen bond acceptors and
donors (HBA and HBD), Lipinski rules, and plasma
protein binding was performed to the synthesized
compounds as AChEI compared to donepezil (34).
According to a similar study, a comparison was
performed between natural compound geraniol, and
it showed the same ADME result like tacrine (39). In a
pharmacophore and molecular docking-based study,
similar pharmacophore features were reported as
given in Figure 1. The pharmacokinetic properties of
hit compounds were analyzed by ADMET descriptors
and Lipinski and Veber rules (26). In addition, ADMET
and pharmacokinetic properties including solubility,
BBB level, hepatotoxicity, CYP2D6, absorption level,
and PPB were resulted with good in silico predictions
for a targeted inhibitor by using DS 4.5 in a previously
reported study (33).

According to virtual screening studies, the researchers
have used various algorithms such as HypoGen to
obtain 3D-QSAR pharmacophore model of donepezil
by DS (40, 41). Then, pharmacophore- and structure-
based virtual screening and molecular docking
studies have been performed through IBS and other
databases and different software packages against
AChE (pdb: 1B41, 4EY7) (40-43). There have been
no identified similar potentials compared to this study
results.

Throughout molecular docking studies, binding
energies of donepezil were given in the changing
values such as-12.2 kcal/mol (34), -11.9 kcal/mol (37),
-10.46 kcal/mol (44) calculated by AutoDock Vina and
Glide/SP. However, in this study, the screened ligands
displayed near docking scores to donepezil against
AChE drug target. According to a reported study,
binding energies were determined as -12.2 kcal/
mol, -9.6 kcal/mol, and -10.4 kcal/mol for reference
drug donepezil, reported two ligands, respectively.
Moreover, the highest IC50 values against AChE were
calculated with these reported ligands and donepezil.
It was indicated that the active site of AChE contains
subsites that have various amino acid residues such
as Phe295, Trp86, Trp286, Tyr337 etc. (34, 39,
45). We indicated that many interactions including
residues Tyr337, Trp86, Phe338, Tyr341, Asp74,
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Gly120 in the binding pocket of AChE for coumarin-
based compounds were obtained in MD simulations
(11). Furthermore, significant interactions such as pi-
pi, pi-alkyl and pi-sigma with various residues such as
Tyr, His, Trp, Phe, Arg, and Ser residues in protein-
ligand complex were detected. It was seen that
docking analysis displayed similar interactions such
as donepezil (34). Besides, a ligand interacted with
PAS aromatic amino acid residues including Trp286
and Trp341 to form H-bonding and pi-pi stacking, was
reported with its lowest binding energy (-10.8 kcal/
mol) than donepezil (-11.9 kcal/mol) (37).

In a previously reported study, molecular docking
scores of donepezil and rivastigmine were given as
-10.46 kcal/mol and -7.64 kcal/mol, respectively,
throughout ZINC15 ligands the scores were found
between -8.02 kcal/mol and -15.10 kcal/mol by using
Glide/SP (44). Thus, the resulted 11 new inhibitors
were interacted with various amino acid residues
including Phe335, His444, Asp71, Trp83, Phe295,
Asp74, Tyr341, Tyr337, Tyr334 Gly119, Gly118, and
Ala201 in the binding pocket of AChE with H-bond,
pi-pi stacking, pi-cation, and salt bridge interactions
compared to rivastigmine (44).

In general, AChE inhibitors bind to the catalytic active
site (CAS) that contains a catalytic triad of Ser200,
Glu327, and His440 (39, 46). It is reported that Trp84
and Phe330 has an important role in the catalytic
reaction. Furthermore, secondary noncholinergic
function of AChE that is related with peripheral anionic
site (PAS) including Tyr70, Asp72, Tyrl21, Trp279,
and Tyr334 amino acid residues. As is indicated in
previously reported studies, both PAS and CAS can
be targeted for discovering innovations for AD (39,
45, 46, 47). In addition, the binding modes of some
ligands were obtained in CAS and PAS sites of AChE
and one of the ligands interacted with key residues
(26, 48).

According to given results in this study, it can be seen
that 5,6,7,8-tetrahydro-[1,3]dioxolo[4,5-gJisoquinoline
and 3,4-dihydroisoquinolin-2(1H) scaffolds and their
functional groups such as dimethoxy, aliphatic -CH2
chain, amide, phenyl ring, and 4H-pyran-4-one may
increase potency in vitro AChE activity. Consequently,
tetrahydroquinolines and quinoline compounds are
known with their important biological properties. Also,
substituted tetrahydroquinolines were successfully
evaluated in silico drug-likeness properties and
molecular docking studies against AChE (49). Thus,
the proposed structures may represent the design of
new classes of AChE inhibitors.



In conclusion, this study is based on the discovery
of new scaffolds and functional groups, and
potential candidates for the treatment of AD. All
compounds were tested for the prediction of in silico
pharmacokinetic activity. In molecular docking study,
binding energies between the target enzyme and
ligands were determined and several compounds
displayed the similar binding affinity compared to a
reference drug. These compounds may be potential
AChE inhibitor candidates and used in in vitro studies.
In addition, as far as is known, novel structures were
identified for the first time by using this generated
pharmacophore features of donepezil in this study.
Overall, these lead compounds may guide the design
and development of novel AD-based therapeutics.
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Oz

Amagc

iImmiinsiipresif ve antikanser olarak kullanilan Metot-
reksat (MTX), bobrek dahil birgok organda ciddi toksik
yan etkilere neden olmaktadir. Mtx aracili nefrotoksi-
sitenin mekanizmasinda oksidatif stres Uzerinden
apoptotik yolaklarin aktive olmasi yer almaktadir.
Calismamizda antioksidan ve antiapoptotik 6zellikleri
iyi bilinen melatonin’in analoglarindan Ramelteon’un
(RML) MTX nefrotoksisitesindeki koruyucu etkilerini
arastirdik.

Gerec¢ ve Yontem

32 adet sican Kontrol, MTX, MTX+RML ve RML ol-
mak Uzere 4 gruba ayrildi. Gruplara gore 7 gun bo-
yunca oral gavajla salin (SF) ya da RML (10 mg/kg)
uygulandi, 2. gln ise gruplara gore intraperitoneal
20 mg MTX ya da ayni hacimde salin uygulandi. De-
ney sonunda ratlar sakrifiye edilerek bobrek dokulari
Hematoksilen-Eozin (HE) boyama ile histopatolojik
olarak, caspase-3 ve TNF-a boyama ile immunohis-
tokimyasal (IHC) olarak incelendi. Ayrica serum BUN,
kreatinin duzeyleri 6l¢uldi ve bobrek Total oksidan ve
antioksidan durum (TAS, TOS) duzeyleri ¢alisilarak
Oksidatif stres indeksi (OSI) hesaplandi.

Bulgular

MTX grubunda kreatinin, TOS ve OSi diizeyleri Kont-
rol grubuna gore anlaml dizeyde yiksek saptandi.
HE boyamada MTX grubunda Kontrol grubuna gore
anlamli diizeyde yiiksek doku hasari, IHC boyamada
cas-3 ve TNF-a boyanma diizeylerinde artis saptandi.
Bu bulgularin MTX+RML grubunda geriye cevrildigi
saptandi.

Sonug

RML tedavisinin, MTX'in yol actigi nefrotoksisiteye
iliskin bulgulari iyilestirdigini gosterdik. RML, MTX
nefrotoksisitesinde umut vadeden bir ilag olabilir.

Anahtar Kelimeler: Apoptoz, ilaca bagl nefrotoksisi-
te, Melatonin analoglari, Oksidatif stres

Abstract

Objective

Methotrexate (MTX), which is wused as an
immunosuppressive and anticancer drug, causes
serious toxic side effects in many organs, including
the kidney. Activation of apoptotic pathways through
oxidative stress is involved in the mechanism of MTX
mediated nephrotoxicity. In our study, we investigated
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the protective effects of ramelteon (RML), an analogue
of melatonin, whose antioxidant and antiapoptotic
properties are well known, on MTX nephrotoxicity.

Material and Method

32 rats were divided into 4 groups as Control, MTX,
MTX+RML and RML. According to the groups, saline
or RML (10 mg/kg) was administered by oral gavage for
7 days, and on the 2nd day, 20 mg of MTX or the same
volume of saline was administered intraperitoneally
according to the groups. At the end of the experiment,
the rats were sacrificed and kidney tissues were
examined histopathologically with Hematoxylin-Eosin
(HE) staining and immunohistochemically (IHC) with
caspase-3 and TNF-a staining. In addition, serum BUN,
creatinine levels were measured, kidney Total Oxidant
and Antioxidant Status (TAS, TOS) levels were studied
and Oxidative Stress Index (OSI) was calculated.

Introduction

Methotrexate (MTX) is a folic acid antimetabolite used
as an antineoplastic in some types of cancer and
immunosuppressive in autoimmune diseases such
as rheumatoid arthritis and psoriasis (1). MTX acts by
inhibiting the enzyme dihydrofolate reductase, which
catalyzes the conversion of dihydrofolate (DHF) to
tetrahydrofolate (THF) in pyrimidine synthesis. In
addition to its antineoplastic, immunosuppressive,
antiproliferative, and anti-inflammatory effects, MTX
has serious side effects such as hepatotoxicity,
nephrotoxicity, hematotoxicity, and neurotoxicity (2).

Nephrotoxicity is a serious side effect in patients using
MTX (3). This effect is particularly evident in the use
of high doses of MTX, but may occur in low doses,
especially in patients with impaired renal function due
to the use of multiple drugs (such as non-steroidal

Table 1 Experimental Procedures

Ramelteon Ameliorates Methotrexate Induced Nephrotoxicity

Results

Creatinine, TOS and OSI levels in the MTX group
were found to be significantly higher than in the control
group. In HE staining, tissue damage was significantly
higher in MTX group compared to the control group,
and cas-3 and TNF-a staining levels were increased in
IHC staining. These findings were found to be reversed
in the MTX+RML group.

Conclusion

We show that RML treatment improves the findings of
MTX-induced nephrotoxicity. RML may be a promising
drug in MTX nephrotoxicity.

Keywords: Melatonin analogs, drug induced
nephrotoxicity, oxidative stress, apoptosis

anti-inflammatory drugs) (4). Increased blood levels
of MTX due to decreased renal excretion have
been implicated in nephrotoxicity, which can also be
observed at low doses (5). In addition, there are many
studies in the literature showing that the use of MTX
causes oxidative stress and causes cell damage in
many tissues, including the kidney (6-8).

Melatonin (MLT) is a hormone secreted from the
pineal gland that regulates the sleep/wake cycle
(9). It is well known that MLT, which is synthesized
in many organisms from plants to humans, has
strong antioxidant properties (10). Ramelteon (RML)
is a synthetic MLT analog of MLT that specifically
stimulates the MT1 and MT2 receptors (11). In this
study, we aimed to investigate the protective effect of
RML in MTX nephrotoxicity through histopathological
analysis, oxidative stress, and apoptotic pathways.

Groups Applied Procedures

Control 0.1 ml SF by oral gavage for 7 days 2nd day i.p. SF

MTX 0.1 ml SF by oral gavage for 7 days 2nd day i.p. 20 mg/kg MTX*
MTX+RML 0.1 ml 10 mg/kg RML* by oral gavage for 7 days 2nd day i.p. 20 mg/kg MTX
RML 0.1 ml 10 mg/kg RML by oral gavage for 7 days 2nd day i.p. SF

*MTX: Methotrexate 50 mg/ml flacon, Kogak, Tiirkiye. #RML: (Ramelda 8 mg tablet, Abdi ibrahim, Tiirkiye)

156



Material and Method

In our study, 32 Wistar Albino male rats weighing
between 200-300 grams were used. Rats were
randomly selected and divided into 4 groups, with 8
animals in each group. The drugs administered to the
groups are given in Table 1.

All rats were anesthetized with 80-100 mg/kg Ketamine
(Alfamine, Alfasan IBV, Holland) and 8-10 mg/kg
Xylazine (Alfazin, Alfasan IBV, Holland) 24 hours after
the last drug administration. Venous blood was taken
from the vena cava inferior of the rats who underwent
abdominal incision following anesthesia. Then, the
kidney tissues of the rats were taken and half of them
were homogenized for biochemical analysis. Total
antioxidant status (TAS) and total oxidant status (TOS)
values were measured from homogenized tissues,
oxidative stress index (OSI) value was calculated and
data were evaluated. The measurement of TAS and
TOS levels and the calculation of OSI levels were
performed using the methods developed by Erel
et al. (12-14). The other halves of the tissues were
separated by placing them in 10% formaldehyde for
histopathological and immunohistochemical analyses.
Hematoxylin Eosin (HE) staining was performed
on the tissues and histopathological examinations
were performed, as well as tumor necrosis factor-
o (TNF-a) and caspase-3 (cas-3) stainings were
performed immunohistochemically. Structural
changes in the kidney tissue sections of the control
and experimental groups were made according to
the scoring of Refaiy et al. (15). A semi-quantitative
evaluation method was used to determine the cas-3
and TNF-a density in kidney tissue sections stained
with the immunohistochemical method (16). The
blood taken into biochemistry tubes was centrifuged
(3000 rpm, 10 min) and the serum specimens were
separated. Blood Urea Nitrogen (BUN) and creatinine
values from obtained sera were assayed on Beckman

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Coulter AU5800 biochemistry autoanalyzer (Beckman
Coulter, Brea, CA, USA).

One-way analysis of variance (ANOVA) and post hoc
Tukey tests were used to compare the results of kidney
tissue TAS, TOS, OSI, and serum BUN and creatinine
between groups. The significance level was accepted
as p<0.05. Kruskal Wallis test and Mann Whitney U
tests with Bonferroni correction were used to compare
histopathological scores. The significance level was
accepted as p<0.0083.

Results

Biochemical Analyzes

TOS and OSI values in kidney tissue were found to
be significantly higher in the MTX group than in the
other groups (p<0.05). On the other hand, TAS levels
were found to be statistically significantly higher in
the group given only RML compared to other groups
(p<0.05, Table 2).

Serum creatinine levels were found to be significantly
higher in the MTX group than in the Control group
(p<0.05, Table 3).

Histopathological Results in Kidney Tissue Samples
In the histochemical evaluations, the kidney tissues
of the control group were observed in normal
histological appearance (Figure 1). In the MTX group,
significant histopathological changes were observed
including marked hydropic degeneration in proximal
and distal tubule epithelial cells, mononuclear cell
infiltrations in the perivascular and intertubular
areas, vascular and glomerular congestion, tubular
dilatation and degeneration of some glomeruli
compared to the Control group. It was observed
that glomerular degeneration, medullary congestion,
and mononuclear cell infiltrations were significantly
reduced in the MTX+RML group compared to the

Table 2 Oxidative stress parameters in kidney tissue

Control (n=8) MTX (n=8) MTX+RML (n=8) RML (n=8)

Mean * S.D. Mean * S.D. Mean = S.D. Mean * S.D.
TAS (mmol Trolox Eq./L) 1.32+0.21 1.20+0.15 1.37 £ 0.53 1.64 £ 0.137#¥
TOS (umol H202/L) 12.09 + 3.98 24.87 + 8.677¥& 12.43 £+ 5.55 13.41 +4.23
OSI (Arbitrary Unit) 0.92+0.25 2.09 + 0.70™¥*&& 0.92+0.42 0.82+0.26

"' represents statistical significance according to the control group, '# according to the MTX group, "¥' according to the MTX+RML
group, and '&' according to the RML group (single symbol for p<0.05, a double symbol for p<0.001).
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Serum BUN and creatinine results

Control (n=8) MTX (n=8) MTX+RML (n=8) RML (n=8)
Mean * S.D. Mean £ S.D. Mean * S.D. Mean * S.D.
Creatinine (mg/dl) 0.28 £ 0.07 0.44 + 0.08" 0.34+£0.10 0.40+0.12
BUN (mgl/dl) 22.25+1.49 24.75 £ 4.77 23.63 £5.10 22.88 £ 2.36

“*' represents statistical significance compared to the control group (p<0.05).

Table 4 Scoring results of structural changes observed in kidney tissue in control and experimental

groups
Control (n=8) MTX (n=8) MTX+RML (n=8) RML (n=8)
Median(25-75%) Median(25-75%) Median(25-75%) Median(25-75%)

Glomerular . ALY o\ # 1 Qv
degeneration 1.0 (1.0-1.8) 4.0 (3.3-4.0) 3.0 (3.0-3.0) 1.0 (1.0-1.8)
Tubular dilatation 1.0 (1.0-1.8) 4.0 (4.0-4.0) 3.0 (3.0-3.0) 2.0 (1.0-2.0)**
Mononuclear cell o it "
infiltrates 1.0 (1.0-1.0) 4.0 (4.0-4.0) 2.0 (2.0-2.0) 1.0 (1.00-1.8)
Cortical congestion 1.0 (1.0-1.0) 4.0 (3.0-4.0)" 3.0(2.3-3.0)" 1.0 (1.0-1.8)#¥
Medullary congestion 1.0 (1.0-1.8) 4.0 (4.0-4.0)" 3.0 (2.3-3.0)"# 1.0 (1.0-1.0)*¥

"' indicates statistical significance according to the control group, '#' according to the MTX group, and "¥' according to the
MTX+RML group (p<0.0083).

Cas-3 immunostaining grades in kidney (Mean)

Control MTX MTX +RML RML

Degree of Staining -/+ +++ + -+

TNF-a immunostaining grades in kidney (Mean)

Control MTX MTX +RML RML

Degree of Staining -/+ +++ + J+
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Figure 1:

Renal cortex (a), medulla (b) region of the control group are observed in normal histological structure (H-E, ax10, bx10).
The rat kidney cortex region of the MTX group (c) Glomerular degeneration (black thin arrow), vascular congestion (white
thick arrow), tubular dilatation (blue thin arrow), and inflammatory cell infiltrations (black star) are clearly observed (H-E,
x10). In the rat kidney medulla region (d) of the MTX group, vascular congestion (black thin arrow), tubular dilatation (white
thin arrow) are clearly observed (H-E, x10). Rat kidney cortex region of the MTX +RML group (e) Glomerular degeneration
(white thin arrow), tubular dilatation (black thin arrow) are observed at low levels (H-E, x10). A low level of vascular
congestion (black thin arrow) is observed in the rat kidney medulla region (f) of the MTX +RML group (H-E, x10). The rat
kidney cortex (g), medulla (h) region of the RML group is observed similar to the control group (H-E, x10).

Figure 2:

No staining is observed in the kidney cortex (a), medulla (b) region of the rats of the control group (cas-3 immunostaining,
x10). Intense staining is observed in the tubules of the rat kidney cortex (c), medulla (d) region of the MTX group (cas-
3 immunostaining, x10). A low level of staining is observed in the kidney cortex (e), medulla (f) region of the rat in the
MTX+RML group (cas-3 immunostaining, x10). A very low level of staining is observed in the kidney cortex (g), medulla (h)
region of the rat in the RML group (cas-3 immunostaining, x10). Stained areas are seen in orange to brown.

Figure 3:

No staining is observed in the kidney cortex (a), medulla (b) region of the rats of the control group (TNF-o immunostaining,
x10). Intense staining is observed in the tubules of the rat kidney cortex (c), medulla (d) region of the MTX group (TNF-a
immunostaining, x10). A low level of staining is observed in the kidney cortex (e), medulla (f) region of the rat in the
MTX+RML group (TNF-a immunostaining, x10). A very low level of staining is observed in the kidney cortex (g), medulla
(h) region of the rat in the RML group (TNF-a immunostaining, x10). Stained areas are seen in orange to brown.
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MTX group (Table 4). A normal histological structure
was observed in the RML group, similar to the control
group (Figure 1).

Immunohistochemical Results in Kidney

Tissue Samples

Cas-3 Immune Staining in Kidney Tissue Samples

It was observed that cas-3 was stained at a very low
level or absent in the kidney tissues of the rats in the
control group. In the MTX group, very intense staining
was observed in the cortex and medulla regions of
the tubules. In the MTX+RML group, cas-3 staining
was observed at a low level. On the other hand, in the
RML group, cas-3 staining was observed to be very
low or absent, similar to the control group. (Figure 2,
Table 5).

TNF-a Immune Staining in Kidney Tissue Samples
TNF-a staining in the kidney tissues of the rats in the
control group was either very low or absent. Intense
staining was observed in the cortex and medulla
regions of the kidney tissues of the rats in the MTX
group. In the kidney tissue samples of rats in the
MTX+RML group, TNF-a staining was observed at a
low level. On the other hand, in the RML group, cas-
3 staining was observed to be very low or absent,
similar to the control group, in the kidney tissues
(Figure 3, Table 6).

Discussion

In our study, we investigated the possible protective
effects of RML, which is used in the treatment of sleep
disorders and is known to have antioxidant properties,
on kidney toxicity caused by MTX use. We showed
that RML reduces the increased oxidative stress due
to MTX, decreases the increase in serum creatinine
levels, and also improves the pathological findings
developing in the kidney tissue. In addition to these
results, we found that RML also reduced cas-3 and
TNF-a staining intensities, which are associated with
renal damage. It is well known that oxidative stress
causes the activation of transcription factors through
various signaling pathways, changes gene expression,
and leads the cell to apoptosis (17). Many studies
have shown that oxidative stress is also involved in
the mechanism of MTX-mediated nephrotoxicity.
Heidari et al. showed that MTX administration at
doses of 20-30 mg/kg for 6 days decreased TAS and
glutathione levels while increasing lipid peroxidation
and reactive oxygen species (6). Similarly, Devrim et
al. (2005) showed that malondialdehyde levels, which
is one of the markers of lipid peroxidation in kidney
tissue, increased after i.v. MTX administration for 7
weeks (7).
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In the development of MTX-mediated nephrotoxicity,
mechanisms such as the decrease in NADPH level
as a result of the effects of MTX on nucleotide
metabolism and consequently the decrease in
reduced glutathione level, the increase in NADPH
oxidase enzyme activity, the activation of apoptotic
pathways as a result of inflammation and oxidative
stress-mediated mitochondrial damage have been
held responsible (8). In addition, it has been reported
that MTX and its main metabolite, 7-OH-MTX, cause
tubular obstruction by causing crystal deposition in
the renal tubules, which leads to impaired excretion
of MTX (18).

Cas-3 is an enzyme that is a member of the serine-
aspartate proteases (CASPASE) family that catalyzes
the degradation of many key cellular proteins
during apoptosis. Cas-3 can be induced via both
the intrinsic pathway of the mitochondrial damage-
mediated apoptotic pathway and the TNF-mediated
extrinsic pathway (19). Therefore, cas-3 is used as
an important marker of apoptosis. In parallel with
our findings, Mahmoud et al. showed that cas-3
expression increased in rats receiving MTX, and this
increase was reversed by ferulic acid (20). Similarly,
Osman et al. examined the renal NF-kB/Keap1/HSP-
70/cas-3 axis in MTX-induced nephrotoxicity and
found that cas-3 expression increased in the group
receiving MTX (8).

TNF-a is a critical cytokine involved in both
inflammation and apoptosis (21). Campbell et al.
showed that renal obstruction stimulates apoptosis by
increasing the level of TNF-a in the kidney (22). Turk
et al., on the other hand, showed that MTX increased
TNF-a levels in the kidney, again in line with our
findings (23).

It is well known that MLT has antioxidant and
antiapoptotic properties as well as anti-inflammatory
and immunomodulatory effects (24). In recent years,
many experimental studies have been conducted to
show that it can be used as a preventative against the
toxic effects of different xenobiotics. (25-27). Although
there are a limited number of studies in the literature
evaluating the effects of MLT on MTX nephrotoxicity,
we could not find a study that specifically evaluated
the effects of RML on MTX nephrotoxicity, which
has a stimulating power of MLT receptors that is
approximately 10 times greater than MLT (28).
Jahovic et al. found that reduced glutathione levels
in the liver and kidneys were decreased, MDA levels
and myeloperoxidase activities were increased in
MTX toxicity, and showed that these effects were
reversed by MLT (29). Similarly, Abraham et al.



showed that pre-treatment with MLT is protective in
MTX nephrotoxicity by measuring the activities of
various antioxidant enzymes and histopathological
examination of the kidney. (30). Oguz et al.
demonstrated that MLT administered together with
lycopene in MTX toxicity reversed renal damage by
histopathological examinations, and also by analyzing
inflammatory markers in kidney tissue (TNF-a, IL-1,
Nitric oxide, ceruloplasmin) (31).

Conclusion

Through histopathological findings and biochemical
measurements, we showed that RML reduces MTX
nephrotoxicity, and we explained this improvement
by RML’s reducing effect on oxidative stress and
suppressing of apoptotic pathways. In conclusion,
RML may be a promising drug that can prevent the
development of nephrotoxicity in patients using MTX.
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Amac

COVID-19 farkli yas gruplarindaki tim bireyleri fizik-
sel ve psikososyal olarak etkilemistir. Bu bireyler ara-
sinda Universite 6grencileri nemli bir yere sahiptir ve
COVID-19'un koronafobi gibi psikososyal etkilerinin
degerlendiriimesi 6nemlidir. Bu nedenle bu calisma-
nin amaci universite 6grencilerinde koronafobiyi aras-
tirmaktir.

Gerecg ve Yontem

Bu calisma kesitsel bir calisma olarak tasarlanmis-
tir. Arastirmaya Kasim 2020 ile Mart 2021 tarihleri
arasinda Universiteye devam eden o6grenciler dahil
edilmistir. Google Formlar kullanilarak bir form olus-
turulmus ve bu form ile katimcilarin yas, cinsiyet, 6g-
renim gordukleri bolum, yil, katihmcilarin COVID-19
gecirip gecirmedigi, COVID-19 fobisi olup olmadigi
gibi demografik ve tanimlayici 6zellikleri sorgulanmis-
tir. Koronaviriis-19 Fobisi Olgegi (CP19-S) de Google
Formlar kullanilarak katilimcilara gonderilmistir.

Bulgular

Kadin dgrencilerin erkek dgrencilerden daha yuksek
koronafobi puanlarina sahip oldugu goéralmustur (p =
0.012). Universitede 6grenim gordiigu yila gore psi-
kolojik alt boyutta istatistiksel olarak anlaml farklilik
saptanmistir (p=0,004). COVID-19 icin yuksek riskli

bir grupla birlikte yasayan 6grencilerin CP19-S top-
lam puanlarinda (p=0,022) ve somatik (p=0,027) ve
ekonomik (0,020) alt boyutlarinda istatistiksel olarak
anlamli bir fark gozlenmistir.

Sonug

Bu calisma ile Universite 6grencilerinin farkli diizey-
lerde ve farkli nedenlerle koronafobi yasadiklari be-
lirlenmistir. Kadin cinsiyet, yiksek risk grubundaki
bireylerle birlikte yasama ve daha yuksek bir sinifta
O6grenim goérme koronafobiyi artiran faktorler olarak
bulunmustur. Gelecekteki ¢calismalar pandeminin etki-
lerini degerlendirmelidir. Ayrica Universite 6grencileri-
ne psikososyal destek saglanmalidir.

Anahtar Kelimeler: Korku, Koronafobi, COVID-19,
Ogrenciler, Pandemi

Abstract

Objective

The COVID-19 has affected all individuals in
different age groups physically and psychosocially.
University students have an important place among
these individuals, and it is important to evaluate their
psychosaocial influences, such as coronaphobia. The
aim of this study was to investigate coronaphobia in
university students.
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Material and Method

This study was designed as a cross-sectional study.
Students attending university between November 2020
and March 2021 were included in the study. A form was
created using Google Forms and then the demographic
and descriptive characteristics of the participants,
including age, gender, department of study, year,
whether the participant has had COVID-19, and
COVID-19 phobia, were obtained. The Coronavirus-19
Phobia Scale (CP19-S) was sent using Google Forms.

Results

Female students had higher points than males (p
= 0.012). A statistically significant difference was
determined in the psychological subdimension
according to the year of study at the university (p
= 0.004). A statistically significant difference was

Introduction

The new coronavirus disease (COVID-19) caused
by SARS-CoV-2 emerged in Wuhan, China, in
December 2019. Following the rapid spread of the
infection, COVID-19 was declared a global pandemic
by the World Health Organization (1). The first case
of COVID-19 in Turkey was recorded in March 2020,
and due to the rapid spread of the virus with high
morbidity and mortality rates, preventative measures
were implemented, including the cessation of face-to-
face education on March 16, 2020. This closure by the
Ministry of Education of all educational institutions,
including universities, was necessary to meet the
confinement to home and social distancing measures
implemented to prevent the spread of infection. For
various reasons, this period had extremely negative
effects on students, including personal and family
economic problems, lack of academic life, lack of
social life, and mental health problems (2, 3).

On the one hand, students wished to continue their
education, and on the other, they started to develop
a fear with respect to the course of the virus. These
fears, which have been expressed in different
terms in literature, such as “coronaphobia” or “fear
of COVID-19,” resulted in the emergence of a new
phobia (4). The lack of treatment for the disease, the
continuous increase in its incidence, the uncertainty
of when it will ultimately end, and the high contagion
potential have been effective in forming this fear. As
a result of this fear, a feeling of burnout, anxiety, and
depression can occur in students, and it is negative
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determined in the CP19-S total points (p = 0.022)
and the somatic (p = 0.027) and economic (0.020)
subdimensions for those students living together with
a high-risk group for COVID-19.

Conclusion
In this study, it was determined that university students
experienced coronaphobia at varying levels and for
different reasons. Female gender, living together with
individuals in a high-risk group, and studying at a
higher year level were found to be factors that increase
coronaphobia. Future studies should evaluate the
effects of the pandemic. Moreover, university students
should be provided with psychosocial support.
COVID-19,

Keywords:  Coronaphobia, Fear,

Pandemic, Students

effect to continue their daily life. Studies have reported
that conditions related to public health have caused
fear, concern, and anxiety in students (5). Cao et al.
(2020) reported that approximately 24.9% of students
suffered anxiety because of the COVID-19 pandemic

).

Researchers stated that the increasing mortality
rates and spread of the pandemic would increase
coronaphobia. The reasons for coronaphobia seen
in young people in particular include contracting
COVID-19, infecting family and friends, and sharing
a home with a person with COVID-19. Coronaphobia
has become a subject of interest because of the
negative effects of these situations on students.
Previous studies have examined the psychosocial
effects of the pandemic in various populations, such as
patients, health workers, children, and geriatrics, yet
no study in the literature has examined coronaphobia
in university students (6-8). Therefore, the aim of this
study was to examine coronaphobia in university
students.

Material and Method

This study was designed as a cross-sectional study and
conducted according to the principles of the Helsinki
Declaration. Students attending university between
November 2020 and March 2021 were defined as the
study population. Approval for the study was granted
by the Non-Interventional Clinical Research Ethics
Committee of izmir Demokrasi University in 2020
(Decision no: 2020/22-7). Permission for the study



was also obtained from the Ministry of Health and izmir
Demokrasi University. Written information about the
study was given to all the participants, and an online
informed consent was obtained from all the voluntary
study participants. Voluntary individuals aged > 18
years and studying at a university were included in
the study. As the study universe was formed of all the
students at a university, the sample size required was
calculated to be 370 with an error level of 0.05 and a
sample error of d = 0.05.

Procedure

Google Forms was used to create a form, which
provided information about the study in the first part,
followed by the informed consent section and then the
guestionnaire. The link to this document was sent to
the institutional e-mail address of all the students by
the student affairs department of the university.

Measures

Assessment of Demographic and Descriptive Data
The demographic data of the participants were
recorded on this form, including age, gender,
department of study, and year. Questions were also
asked to ascertain whether the participant has had
COVID-19, whether anyone with whom they were living
has had COVID-19, if they had any chronic diseases,
the number of people living in the house, whether
anyone in the house was >65 years or <18 years of
age, how many days a week they went outside, and
their sources of information about COVID-19.

Assessment of COVID-19 Phobia

The Coronavirus-19 Phobia Scale (CP19-S),
developed by Arpaci et al. (2020), was used to evaluate
the coronaphobia of participants. The CP19-S is a self-
reported evaluation scale with five-point Likert-type
responses; it was designed to evaluate the phobia that
can develop against COVID-19. The Cronbach alpha
coefficient of the scale was found 0.92. The responses
are scored from 1to 5, where 1 =1 completely disagree
and 5 = | completely agree. There are 20 items in 4
subdimensions: items 1, 5, 9, 13, 17, and 20 constitute
the psychological subdimension; items, 2, 6, 10, 14,
and 18 the somatic subdimension; items 3, 7, 11, 15,
and 19 the social subdimension; and items 4, 8, 12,
and 16 the economic subdimension (4).

The sum of the items in each subdimension was
calculated as the total subdimension score, and the
sum of the subdimensions was calculated as the
total scale score, which ranged from 20 to 100. High
scores indicate a high level of coronaphobia in both
the subdimensions and in general (4).

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Statistical Analysis

The data obtained in this study were statistically
analyzed using IBM SPSS version 24.0 software. The
data were expressed as mean * standard deviation
(SD) value, number (n), and percentage (%).The
population of the study is university students in
Turkey. Sample size was determined by convenience
sampling. The normality of distribution of the data
of continuous variables was evaluated with the
Kolmogrov-Smirnov test. The Mann-Whitney U test
and the Kruskal-Wallis test were used to compare
data that did not have a normal distribution. A p-value
< 0.05 was considered statistically significant. The
effect size was calculated for the significant results.
Eta square value was interpreted as 0.01 small, 0.06
moderate and 0.14 large effects (9).

Results

This study involved 376 university students from
different faculties, with a mean age of 19.99 + 1.69
years (range: 18-31 years). Thirty-six students
reported chronic diseases such as asthma, bronchitis,
diabetes, rheumatic diseases, epilepsy, allergy, and
psoriasis. Table 1 shows the demographic information
about the participants and their responses to the
questions asked.

The CP19-S had a mean total score of 52.85 + 13.72
points. The scaleranged from 20to 100 points, implying
that the mean points indicate a mild to moderate level
of coronaphobia. When the subdimensions of the
scale were examined, the psychological, social, and
economic subdimensions were found to be the most
affected (Table 2).

When the total CP19-S and scale subdimension
points were evaluated, a statistically significant
difference was observed in the psychological
subdimension based on gender (p = 0.012), with the
female respondents scoring significantly higher points
than the male respondents (20.48 + 4.98 vs. 18.84 +
5.66) (p = 0.012). There was a statistically significant
difference in the psychological subdimension based
on the year of university study (p = 0.004) (Table 3).

There was a statistically significant difference in the
CP19-Stotal points (p=0.022) as well as in the somatic
(p = 0.027) and economic (0.020) subdimensions
when the respondents were evaluated based on
living with a person in a high-risk group for COVID-19.
Those who lived with a high-risk individual had a mean
total point of 54.42 + 14.18 on the scale, whereas
those who did not live with a high-risk individual had a
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Demographic and Descriptive Characteristics of the Participants

Variables n (%)
Gender
Female 273 (72.6)
Male 103 (27.4)
Class
1 151 (40.2)
2 116 (30.9)
3 68 (18.1)
4 41 (10.9)
Having had COVID-19
Yes 45 (12)
No 331 (88)
Having someone at home who has had COVID-19
Yes 88 (23.4)
No 288 (76.6)
Presence of chronic disease
Yes 36 (9.6)
No 340 (90.4)
Presence of individuals over 65 and / or under 18 at home
If)s 210 (55.9)
166 (44.1)
Frequency of go out in week
1-2 Days 215 (57.2)
3-5 Days 75 (19.9)
More than 5 Days 18 (4.8)
None 68 (18.1)
Source of COVID-19 information
Television 59 (15.7)
Internet 298 (79.3)
Article 6 (1.6)
Neighborhood 9(2.4)
Other 4(1.2)
Total 376

mean total point of 50.87 + 12.89. The mean somatic
subdimension point for those who lived with a high-
risk individual was 10.21 + 3.86, whereas that for
those who did not live with a high-risk individual was
9.34 £ 3.34. The mean economic subdimension point
for those who lived with a high-risk individual was
8.76 + 3.06, whereas that for those who did not live
with a high-risk individual was 8.08 £ 2.78. The effect
size of statistically significant results was examined
in this study. Consequently, it was observed that the
“gender” variable had a large effect on psychological
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factors, and the “presence of individuals over 65 and
/ or under 18 at home” variable on psychosomatic,
economic, and total values. Also, it was observed that
the “class” variable had a small effect on psychological
factors (Table 3).

Discussion
The factors that affect coronaphobia in university

students were examined in this study. The results
revealed that variables such as gender, year of



Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Coronavirus-19 Phobia Scale Total and Subdimension Scores

CP-19-S (n=376) Minimum Maximum Mean+SD
Psychological 6 30 20.0315.223
Psycho-somatic 5 25 9.83+3.669
Social 5) 25 14.54+4.302
Economic 4 20 8.46+2.956
Total 20 100 52.85+13.72

Coronavirus-19 Phobia Scale: CP-19-S, SD: Standard Deviation

Table 3

Comparing the Interrogated Parameters According to the Coronavirus-19 Phobia Scale
Total and Subdimension Scores

Coronavirus-19 Phobia Scale Total and Subdimension Scores
Psychological Psycho-somatic Social Economic Total
. Mean+SD p Mean+SD P Mean+SD P MeantSD p Mean+SD p
Variables
(n?) (n?) (n?) (n?) (n?)
Gender
Male 18.84+5.66 | 0.012 | 9.46+4.08 14.19+4.83 8.74+3.43 51.23+15.88
Female 20.48+4.98 | (0.13) | 9.97+3.49 LEERY 14.67+4.08 Bz 8.35+2.75 g 53.47+12.79 g
Class
1 19.0145.10 9.55+3.45 13.96+4.40 8.56+2.84 51.08+13.40
2 20.51+5.13 | 0.004 | 9.98+3.73 15.19+4.11 8.38+3.04 54.06+13.56
3 21.31+5.15 | (0,03) | 10.15+4.25 B 15.07+4.49 ey 8.26+3.05 0 54.79+14.71 U208
4 20.29+5.47 9.88+3.25 13.95+3.88 8.63+3.03 52.76+13.36
Having had
COVID-19
Yes 18.49+6.02 9.84+5.58 13.87+4.55 8.29+3.02 50.49+16.26
No 20.2445.07 LA 9.82+3.53 e 14.63+4.26 gL 8.48+2.95 iz 53.18+13.34 e
Having
someone at
home who
has had
COVID-19
Yes 19.48+5.53 10.05+4 14.31+4.12 8.83+2.89 52.66+14.39
No 20.20+5.12 e 9.76+3.56 e 14.61+4.36 geee 8.34+2.97 e 52.91+13.54 et
Presence of
individuals
over 65 and /
or under 18 at
home
Yes 20.48+5.37 | 0.080 | 10.21+3.86 | 0.027 | 14.97+4.41 | 0.060 | 8.76+3.06 | 0.020 |54.42+14.18 | 0.022
No 19.46+4.98 9.34+3.34 (0.12) | 13.99+4.10 8.08+2.78 | (0.12) |50.87+£12.89 | (0.12)

university study, and living with high-risk individuals
affected coronaphobia levels in university students.
The psychological subdimension of coronaphobia was
found to be more affected in females and individuals
in higher year level. The somatic, economic, and total
effects were found to be high in respondents who

lived with risk groups of over 65 years and under 18
years. When all the participants were considered,
coronaphobia was found to be at a moderate level,
and when the subdimensions were examined, the
psychological, social, and economic subdimensions
were found to be significantly affected.
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All the students continued with online education during
the data collection period, as stay-at-home restrictions
had been imposed. Preventative measures were
promptly implemented in Turkey because of the rapid
spread of COVID-19 and the high morbidity and
mortality rates. Consequently, several psychosocial
functioning effects such as anxiety, depression, fear,
and panic developed as a result of the uncertainty
about education, restrictions, confinement to home,
and social isolation (10). The COVID-19 pandemic
caused personal and family economic problems,
academic shortfalls, social isolation, and mental
health problems, which are among the subjects that
have been studied. It has also been reported that
one out of every four students suffer from pandemic-
related anxiety (2, 10). University students are
normally concerned about their careers and future,
and the pandemic has increased their level of concern
about these issues.

The sources of information regarding the pandemic
were questioned, as it was believed that young
people, in particular, can be negatively affected,
increasing their level of concern about this subject.
Several studies have reported that young people
obtain information about the pandemic mainly through
social media (11-13). In this study, the students
reported that they obtained information from the
Internet and television. As with many subjects, it is
critical that the public is properly informed about the
COVID-19 pandemic, and media outlets should do
this in collaboration with healthcare professionals
(14). To prevent misinformation, it is important to
prevent the transmission of false information caused
by the increased use of technology by young people
in particular. Informing and educating young people
about reliable sources of information, such as articles,
official government publications, and daily information
broadcasts by the Ministry of Health, can be considered
beneficial.

When the students were asked how often they went
outside, the vast majority reported that they went out
1-2 days a week. This suggests that they had adopted
a sedentary lifestyle. Considering the numerous
studies that have demonstrated the positive effects
of physical activity on mental health, the students’
level of coronaphobia could have been influenced
by their sedentary lifestyle (15). Therefore, students
should be encouraged to engage in physical activities
and exercises that can be applied at home to combat
coronaphobia.

In the present study, the female students were
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observed to score highly in relation to the
psychological subdimension and, therefore, to have a
moderate level of coronaphobia. The gender variable
has been examined in a number of prior studies. In
accordance with the findings of this study, Elsharkawy
and Abdelaziz (2020) and Nguyen et al. (2020)
reported that female students developed a higher
level of COVID-19-related fear than male students
(16, 17). Similarly, a study by Aristovnik et al. (2020)
determined that male students were more hopeful and
experienced fewer psychosocial effects than female
students (18). Moreover, several studies have shown
that female students exhibit higher levels of anxiety
than male students (19-22). By contrast, Cao et al.
(2020) reported that the vast majority of students did
not experience anxiety, and further, that there was no
difference between male and female students in this
regard. It is possible that personal factors and other
factors known to affect anxiety may have influenced
these latter results (2).

In a study by Cao et al. (2020), university students
reported that they faced a higher risk of anxiety
when a relative or close friend had COVID-19 (2).
Furthermore, a previous study conducted in Turkey
found that the fear of relatives being infected with
the virus was greater than the fear of the individual
themselves being infected (23). In the present study,
the levels of coronaphobia were observed to be higher
in those students who lived in the same house as
individuals categorized as being in high-risk groups
when compared with those who did not live with
high-risk individuals. This finding may stem from the
students accepting a degree of moral responsibility
to protect those closest to them from COVID-19. No
significant difference with respect to coronaphobia
was observed in this study between those who
had previously been infected with the virus and
those who had not. By contrast, in a study involving
medical students conducted by Nakhostin-Ansari et
al. (2020), the levels of both depression and anxiety
were determined to be higher in those students who
showed symptoms of COVID-19 than in those who did
not (19).

A study by Aristovnik et al. (2020) found that first-
year university students reported greater feelings of
boredom than students in other year groups, while
Elsharkawy and Abdelaziz (2020) determined that
students in lower classes exhibited higher levels of
fear and uncertainty (16, 18). Similarly, Nguyen et
al. (2020) reported that older students and those in
higher year level experienced lower levels of fear (17).
In contrast to these studies, in the present study, the



students in higher year level were found to be more
affected, particularly in relation to the psychological
subdimension of coronaphobia. This finding was
thought to be due to concerns and uncertainties related
to their career and future, a greater awareness and
understanding of the seriousness of the pandemic,
anxiety concerning lessons (including professional
practice), geographical differences, differing levels of
family and peer support, and economic concerns.

Strengths and Limitations

To the best of our knowledge, this study is the first
to have examined coronaphobia among university
students. Contrary to previous studies, it handled the
coronaphobia of university students due to COVID-19
with psychological, somatic, social and economic
sub-dimensional. Therefore, its findings may provide
valuable guidance for public health studies related
to the impacts of the pandemic in young adults.
The limitations of this study concern the fact that it
was conducted in a single university setting, and
further, that the participants were not a homogenous
group with regard to the faculties in which they were
studying, which prevent the generalization of the
results obtained.

Conclusion

This study determined that university students
experience coronaphobia to varying levels and for
different reasons. The female gender, living with
individuals in high-risk groups, and being in higher
year level were all variables found to increase
coronaphobia. Based on these results, there exists a
need for further studies to evaluate the psychological,
social, and economic effects of the pandemic in
students, in addition to identifying ways of preventing
these effects among both students and other
population groups. If students are to be able to live
healthy and productive educational lives, it is highly
important to make all necessary arrangements and
provide sufficient psychosocial support for them. For
this, we think that students can be trained on coping
with stress and supported with psychosocial support
programs according to their needs. In order to continue
participating in social life, activities, where students
can interact together should be organized on online
platforms.

Unfortunately, many people and sectors worldwide
have been adversely affected in different ways by the
COVID-19 pandemic. University represents the final
step in most people’s formal education; therefore,
it marks a turning point in life prior to moving on to
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training and employment in many fields. At this stage,
individuals acquire the qualifications necessary to
enter the profession in which they may well remain
throughout their lives, which causes their position in
society to change. Thus, protecting both the physical
and mental health of university students is of great
importance in terms of ensuring their professional
success in the future. The present study has shown that
university students experience different dimensions
of coronaphobia and face concerns that may affect
their futures. Health professionals play a vital role in
ensuring students reduce anxiety during this process.
In light of this, serious measures should be adopted by
multidisciplinary teams and implemented as soon as
possible. Most importantly, it should be borne in mind
that coronaphobia can cause significant problems
among university students if allowed to develop into
a chronic condition. As a consequence, the protection
and improvement of the mental health of students, who
can be considered the architects of the future, who will
go on to work in various fields, and who will eventually
become the parents of the next generation, represent
key aspects of the fight against coronaphobia.
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Amacg

Tiptaki gelismelere ragmen sepsis diinya capinda
hala 6nemli bir saglk sorunu olmaya devam etmekte-
dir ve beyin dokusu sepsisin erken déneminde hasar
go6ren yapilardan biridir. Néroinflamasyon (NI), septik
beyin hasarinda ana mekanizma olarak kabul edilir.
Ramelteon (RML), secici olmayan (MT1/MT2) bir me-
latonin reseptdr agonistidir ve 2005 yilinda uykusuz-
luk endikasyonu icin FDA tarafindan onaylanmistir.
RML, diger melatonerjik agonist ilaclar arasinda her
iki reseptor alt tipi icin nispeten daha yiksek afinite
gOsterir.

Gere¢ ve Yontem

RML'nin lipopolisakarit (LPS) ile indiklenen NI Uze-
rindeki koruyucu etkisini arastirmak icin yirmi sekiz
erkek Wistar Albino sican kullanildi. Kontrol, LPS (5
mg/kg, intraperitoneal), RML (8 mg/kg, oral) ve LPS
+ RML (LPS'den 45 dakika 6nce) gruplari olusturuldu.
Son ila¢ uygulamasindan 6 saat sonra sicanlar sak-
rifiye edildi. Hemogram analizi icin kan, histopatolo-
jik degerlendirme icin kortikal ve hipokampal dokular
toplandi.

Bulgular
LPS, lokosit ve nétrofil/lenfosit oranini (NLR) artirir-
ken, lenfosit ve trombosit sayisini azalttl. Buna karsin

RML ile, NLR’de anlamli bir azalma ve trombosit sa-
yisinda anlaml bir artis izlendi. Histokimyasal deger-
lendirmede LPS grubuna ait hipokampal ve kortikal
alanlarda belirgin inflamatuar hicre infiltrasyonu ve
apoptoz gozlendi. RML, bu alanlarda inflamatuar ya-
niti ve apoptotik cisimleri azaltti.

Sonug¢

RML, hipokampusta gdzlenen LPS'ye bagh Nl'de an-
tiinflamatuar ve antiapoptotik mekanizmalar aracili-
giyla koruyucu olabilir.

Anahtar Kelimeler: Lipopolisakkarit, Hipokampus,
Ramelteon, Néroinflamasyon

Abstract

Objective

Despite the advances in medicine, sepsis still remains
a major health problem worldwide and brain tissue is
one of the structures damaged in the early period of
sepsis. Neuroinflammation (NI) is considered as the
main mechanism in septic brain injury. Ramelteon
(RML) is a non-selective (MT1 / MT2) melatonin
receptor agonist and was approved by the FDA in 2005
with the indication of insomnia. RML shows relatively
higher affinity for both receptor subtypes among other
melatonergic agonist drugs.
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Material and Method

Twenty-eight male Wistar Albino rats were used
to investigate the protective effect of RML on
lipopolysaccharide (LPS) induced NI. Control, LPS (5
mg/kg, intraperitoneally), RML (8 mg/kg, orally) and
LPS + RML (45 minutes before LPS) groups were
created. Six hours following the last drug administration,
rats were sacrificed. Blood for hemogram analysis and
cortical and hippocampal tissues for histopathological
evaluation were collected.

Results

LPS increased white blood cell and neutrophil/
lymphocyte ratio (NLR) while it decreased lymphocyte
and platelet counts. RML decreased NLR and

Introduction

The central nervous system (CNS) is affected by
damaging mechanisms such as oxidative stress and
inflammation that occur in the systemic circulation
for various reasons. (1). In the case of inflammation,
cytokines circulating in the blood, increase the blood-
brain barrier permeability (2). Increased permeability
contributes to the development of neuroinflammation
(NI) by causing the brain tissue to be more exposed to
these stressor effects (3-5). Therefore, NIl emerges as
aresponse to the damage in the CNS, involving all cells
of the brain tissue, including macroglia and microglia
(6, 7). Inflammatory cells with increased infiltration
into the tissue due to developing NI cause changes in
neuronal plasticity in the brain, neuronal loss as a result
of decreased neurogenesis, permanent behavioral
changes secondary to the effects on hippocampal
tissue, deterioration in cognitive performance, and
decrease in quality of life (8). NI, a critical pathological
process occurring in the brain tissue, is also accepted
as one of the main causes of neurodegenerative
(ND) diseases such as Alzheimer's, Parkinson's, and
Multiple Sclerosis (9, 10).

Lipopolysaccharide (LPS), which is an important
component of the cell wall of gram-negative bacteria,
is used in experimental studies to mimic systemic
inflammation (11-13). It has been shown that a single
dose of LPS administered at an adequate dose
intraperitoneally (i.p.) produces neurodegenerative
effects secondary to NI in mouse or rat brain tissue
(14-16). It is known that in addition to inflammation
and oxidative stress, which are the main damage
mechanisms, apoptosis, a cell death mechanism, also
plays an important role in tissue damage during NI
(17-20).
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increased platelet counts significantly. In histochemical
evaluation, marked inflammatory cell infiltration and
apoptosis were observed in both hippocampal and
cortical areas of LPS group. RML decreased the
inflammatory response and apoptotic bodies in these
areas.

Conclusion

RML may be protective on LPS-induced NI observed in
hippocampus via anti-inflammatory and anti-apoptotic
mechanisms.

Keywords: Hippocampus, Lipopolysaccharide, Neu-
roinflammation Ramelteon,

Melatonin (MEL) is the main hormone produced by
the pineal gland and its level decreases with age
in humans (21-23). Ramelteon (RML), a tricyclic
synthetic MEL analog (24), acts on the MT1 and MT2
receptors with a 3 to 16 times higher affinity than
that of endogenous MEL (25-27). Also, RML shows
its effect without interacting with other receptors
in the hippocampus (GABA receptor complex or
neuropeptide, serotonin, dopamine, noradrenaline,
acetylcholine, and opioid receptors) by means of no
side effects due to the activation of these receptors.
(28). In many studies, RML has been shown to have
significant anti-inflammatory and antioxidant effects
(29-32).

In this study, we aimed to evaluate the effects of RML
on LPS-induced hippocampal damage. The results
of this study will provide new scientific data on both
the reduction of LPS-induced hippocampal damage
and the effect of RML on the hippocampus and the
possible mechanisms of this effect.

Material and Method

Animals and Ethical Approval

All experiments were performed under the guidelines
for animal research from the National Institutes of
Health and were approved by the Committee on
Animal Research of Suleyman Demirel University,
Isparta (Approval No: 08.07.2020/04-04).

Totally twenty-eight Wistar albino male rats weighing
300-350 grams and provided from Suleyman Demirel
University Experimental Animals and Medical
Research Application and Research Center were
housed at a controlled room temperature (21-22
°C), maintained under a 12-hour light/12-hour dark



cycle and humidity (60 + 5%). During the study,
experimental animals were subjected to standard
feeding (Korkuteli Yem, Antalya, TURKIYE), housing
and care conditions.

Experimental design: Rats were divided into 4 groups
of 7 animal in each as below:

1. Control (n=7): Fourty five minutes after oral
administration of normal salin (SF) in 1 ml volume, 1
ml of SF was given i.p.

2. LPS (n=7): 45 minutes after oral administration of
SF in 1 ml volume, LPS (048 K4126, Sigma Aldrich,
Sweden) in 5 mg/kg dose was given i.p. (33).

3. LPS+RML (n=7): 45 minutes after oral
administration of 8 mg/kg RML (Ramelda, Abdi
Ibrahim llac, Turkey) dissolved in 1 ml SF, LPS in 5
mg/kg dose was given i.p (33, 34).

4. RML (n=7): 45 minutes after oral administration
of 8 mg/kg RML dissolved in 1 ml SF, salin in 1 ml
volume was given i.p. (34).

Six hours after the all administrations, rats were
sacrificed under i.p. injection of 90 mg/kg ketamine
(Alfamin, Alfasan IBV) and 10 mg/kg xylazine
(Alfazin, Alfasan IBV) anesthesia. Blood samples
were collected from inferior vena cava for surgical
exanguination and hematological analyses. A
hippocampus extraction mechanism was created by
placing filter papers soaked in cold phosphate buffer
on ice packs while harvesting the hippocampus. Then,
cortical and hippocampal tissues were taken into
containers containing 10% formaldehyde for routine
Hematoxylin-Eosin (HE) staining.

Hematological Analyses

Red blood cell (RBC), hemoglobin (Hb), white blood
cell (WBC), neutrophil (N), lymphocyte (L), and platelet
(PLT) counts and percentages were measured from
heparinized blood samples taken into anticoagulant
tubes. An automated hematology analyzer (Code No:
CR163712, Sysmex, Japan) were used to caunt these
cells. The ratio of N count to L count was considered
as Neutrophil/lLymphocyte Ratio (NLR) (35).

Histopathological Analyses

Cortical and hippocampal tissues fixed in 10%
neutral formalin solution were routinely processed
by an automatic tissue processor equipment (Leica
ASP300S, Wetzlar, Germany), then embedded
into paraffin wax and sections in 5 pm thickness
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cut by a rotary microtome (Leica RM2155, Leica
Microsystems, Wetzlar, Germany) were obtained.
These pieces were stained by HE, covered with a
coverslip with a mounting medium and examine under
a light microscope (36).

Statistical Analyses

Variables were presented as mean + standard
deviation. Analysis of variance (with a post hoc
Bonferroni test) was used to compare hematological
and histopathologic scores between the groups. SPSS
18.0 program pack was used for statistical calculations
P < 0.05 was set as the value for significance.

Results

Hematological Findings

Hematological results of the study groups were shown
in Table 1. While WBC and NLR were significantly
increased in LPS group compared to control
(p:0.044 and p<0.001, respectively) RML treatment
decreased both values, but only the decrease in
NLR was statically significant (p>0.05 and p<0.001,
respectively). LPS caused a significant decreament
in L and PLT counts compared to controls (p<0.001
for both). The increaments by RML added to LPS
seenin L and PLT count was only significant for PLT,
compared to LPS (p>0.05 and p.0.003, respectively).
There were no significant differences between the
groups by means of RBC or Hb

Histopathological Findings

Cortical and hippocampal tissues stained with HE
were evaluated under an imaging-assisted binocular
light microscope for histopathological evaluation and
photographs were obtained. Pathological findings
were scored as: (-): no pathological finging, (+):
low level pathological finging, (++): moderate level
pathological finging, (+++): severe level pathological
finging. Scores of pathological finding belonging to
the cortical and hippocampal areas were shown in
Table 2.

In control group, normal architecture was seen in
hippocampal and cortical areas (Figure 1A-B). In
LPS treated group, several apoptotic bodies and
inflammatory cell infiltrations were observed in
both hippocampus and cortex (Figure 1C-D). RML
treatment added to LPS regressed the hippocampal
and cortical histopathological findings compared
to LPS only group (Figure 1E-F). Histological
appearances of hippocampal and cortical areas
belonging to RML group were in normal architecture,
similar to controls (Figure 1G-H).
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Figure 1:
Normal histological appearance of hippocampal (A) and cortical (B) tissues belonging to control group. Histopathological
appearance of hippocampal (C) and cortical (D) tissues belonging to LPS group. Inflammatory cell infiltration (arrows)
and apoptotic bodies (arrowhead). Histopathological appearance of hippocampal (E) and cortical (F) tissues belonging to
LPS+RML group. Inflammatory cell infiltration (arrows) and apoptotic bodies (arrowhead). Normal histological appearance
of hippocampal (G) and cortical (H) tissues belonging to RML LPS: Lipopolysaccharide; RML: Ramelteon; HE: Hematoxy-
lin-Eosin, 40x, Bars = 50 um

Hematological results of the study groups

Control LPS LPS + RML RML
Group
Parameter | \ean + SD vaTue Mean + SD P value Mean + SD Pvalue | MeantSD P value
RBC 8.49 + 0.67 8.28 + 0.42 8.03 +0.39 8.17 +0.30
Hb 145+ 1.63 13.35+2.34 14.50 + 0.66 14.00 + 0.52
) .| a<0.001
NEU 33.43 +4.35 85.20 + 2.202 a<0.001 85.24 + 2.27 b<0.001 | 55.5 + 5.96* b<0.001
a:0.002
WBC 3.33+0.76 4,91 + 0.69? a:0.044 4.11 +1.04 6.12 + 1.392¢ ¢:0.005
. ., | 20003 | 62516+ b<0.001
PLT 561.25 + 88.46 178.16 + 84.07 a<0.001 | 357.50 + 96.00 b:0.003 91.08b ¢ ¢<0.001
.| a<0.001
LYMP 63.40 + 3.43 13.10 + 2.03? a<0.001 14.48 + 3.742 a:0.002 43'88b€5'85 b<0.001
¢<0.001
a<0.001
NLR 0.52 +0.08 6.68 + 1.362 a<0.001 6.64 + 1.3020¢ b<0.001 1.30 + 0.35° b<0.001
¢<0.001

Values were presentred as means + SD. LPS: Lipopolysaccharide, RML: Ramelteon, RBC: Red blood cell, Hb: Hemoglobin, NEU:
Neutrophil, WBC: White blood cell, PLT: Platelet, LYMP: Lymphocyte, NLR: Neutrophil Lymphocyte Ratio. a: p<0.05 compared to
control, b:p<0.05 compared to LPS, c:p<0.05 compared to LPS+RML
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Histopathological scores of cortical and hippocampal areas belonging to the study groups

Group Parameter Control LPS LPS + RML RML
o ) . Inflammatory cell infiltration = +++ + =
Findings in cortical areas ) )
Apoptotic bodies - +++ + -
Findings in hippocampal Inflammatory cell infiltration - ++ - -
areas Apoptotic bodies - ++ + -

LPS: Lipopolysaccharide, RML: Ramelteon, (-): no pathological finding, (+): low level pathological finding, (++): moderate level

pathological finding, (+++): severe level pathological finding,

Discussion

One of the most important consequences of sepsis,
known as the excessive inflammatory response
developed against to a microbial infection, is multi-
organ damage and the CNS is one of the organs
affected in this pathological process (37, 38).
This excessive inflammatory response observed
in peripheral tissues manifests itself as NI in the
CNS which constitutes the basic mechanism of the
destruction that develops in neuronal tissues (39).

In experimental sepsis studies, bacterial LPS used to
mimic microorganism attack actually does not create
a complete picture of sepsis, but it is quite successful
in forming NI underlying the pathogenesis of sepsis. In
this study, we created a LPS-mediated NI model and
evaluated the effects of RML, which is a melatonin
agonist, especially in the hippocampal tissue.

The finding of severe inflammatory cell infiltrations,
seen in both hippocampal and cortical tissues in
the LPS group are consistent with previous studies
evaluating LPS-mediated NI and it should first be
interpreted that the experimental model was set up
successfully (5, 40, 41)

Exaggerated inflammation is the main mechanism
in LPS-mediated neural injury and it has led to
the hypothesis that some molecules with anti-
inflammatory properties may be protective against
this damage. In vivo and in vitro studies confirm
this hypothesis (5, 42-44). RML, which was used as
a treatment molecule in our study, decreased the
amount of inflammatory cells that increased by LPS
in both hippocampal and cortical areas. Although the
anti-inflammatory effects of RML in many organs or
tissues have been demonstrated in both clinical and
experimental studies, our study is the first to show the
effect of this molecule on hippocampal NI (45-48).

The hippocampal tissue is important as it is one of the
main site where NI occurs. (49). It has been shown
that developing NI causes a decrease in intracellular
pH in CA1 neurons in the hippocampus (50). Whether
this change in pH is really a part of the damage
mechanism and the effects of RML on this variable,
especially in chronic use, should be evaluated in
further studies.

Blood parameters change in septic conditions as well
as in many diseases. In particular, WBC and neutrophil
counts are important in terms of reflecting bacterial
inflammation (51, 52). In our study, the significant
increases of WBC and neutrophils counts in the LPS
group is important in terms of being consistent with
the literature and confirming the inflammatory model
(53, 54). On the other hand, the significant decreases
in these values in the RML group reveal the anti-
inflammatory effect of the treatment molecule. Low
LYMP numbers in addition to high neutrophil count
observed in septic conditions were also shown in
our study A non-significant elevation in LYMP count
by RML may be related to a single dose treatment
and should be evaluated in a long-term therapy, as
well. NLR, which is currently used for many medical
conditions, is calculated by dividing the neutrophil
count by the LYMP count. This value, which was
shown to increase in septic conditions in clinical and
experimental studies, increased significantly in the
LPS group in our study (55, 56). Changes in NLR are
important in terms of rapid and practical evaluation of
both the inflammation and the anti-inflammatory effect
of the treatment. In experimental sepsis studies, LPS
administration has also been shown to reduce the
number of PLT (57). In consistent with this knowledge,
in our study, the number of PLT decreased significantly
in the LPS treated group compared to the control group
and increased significantly with RML treatment. This
effect of RML on PLT count may be protective against
thrombocytopenia-related complications, especially in
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septic patients who have hemorrhagic diathesis or are
taking drugs that predispose to bleeding.

It is known that increased reactive oxygen species
(ROS) and inflammation trigger apoptosis in septic
conditions. LPS similarly induces apoptosis (58,
59). In our study, apoptotic bodies were observed
at a significant rate in the cortical and hippocampal
tissues of the experimental groups in which LPS
was applied, supporting the literature findings. RML
treatment regressed these changes. Besides the
prominent anti-inflammatory properties of RML, its
antiapoptotic effect, parallel to our results, has been
demonstrated in traumatic lung injury and cocaine-
induced NI (60). On the other hand, there is also a
study showing that chronic RLM treatment does not
cause a change in apoptotic indices and cognitive
functions in the mouse Alzheimer model (61). So the
effect and possible mechanisms of RML on apoptosis
should be evaluated with study designs that include
different doses and treatment durations of RML.

One of the limitations of our study is that LPS-related
inflammation, apoptosis, and the protective effect of
RML on these processes were demonstrated only by
hematological and histopathological analyses. Further
studies are needed to reveal the anti-inflammatory and
antiapoptotic effects of RML with quantitative methods
and to evaluate the possible mechanisms of action.
In addition, in this study model, which was planned to
mimic acute inflammation, a single dose of RML was
used and only the structural changes in the hippocampal
and cortical areas were examined. Considering the role
of the hippocampus on learning and memory behavior,
the impact of chronic RML use on Nli-related learning-
memory impairment should be evaluated with behavioral
tests and further molecular studies.

In conclusion, RML can be a useful treatment option
in the ongoing therapy of patients with NI due to
various central causes, such as sepsis, aneurysm, or
tumor in intensive care or clinical conditions, in terms
of both regressing inflammation and treating sleep
disorder secondary to the disease. In addition, RML
can be a treatment alternative for many NI based
neurodegenerative diseases. A single dose of RML
administered in this study did not reveal a negative
result, at least in terms of histology. Besides, the fact
that this molecule is already a licensed product for
another indication may make RML safer as a new
treatment candidate in a new indication. However,
there is a need for more comprehensive experimental
studies and randomized controlled clinical studies on
this subject.
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Oz

Amac
Kint travmali hastalarda kosta kiriklarinin yas ve cin-
siyete gore farklihigini arastirmak.

Gerec ve Yontem

Toraks BT incelemede akut torasik travmatik patoloji
saptanan 18 yas ve Uzeri 411 eriskin hasta (214 erkek,
197 kadin) calisma kapsamina dahil edildi ve geriye
donuk olarak incelendi. BT incelemede hastalarda ki-
rik (kosta, skapula, sternum, vertebra, klavikula), he-
motoraks, pndémotoraks, pnémomediastinum, akciger
parankiminde posttravmatik patoloji (kontlizyon, lase-
rasyon), diyafragmatik ve vaskdler hasar varligi kayde-
dildi. Hastalar yas gruplarina gére 1. Grup: 18-44 yas,
2. Grup: 45-69 yas ve 3. Grup: 70 yas ve Uzeri olmak
Uzere 3 grupta siniflandirildi. Kosta kiriklari seviyesine
gore 3 grupta (Ust seviye: 1-4. kostalar, orta seviye:
5-8. kostalar ve alt seviye: 9-12. kostalar) siniflandi-
rildi. Kosta kiriklari aksiyel plandaki lokalizasyonuna
gore; 6n, orta ve arka olmak izere 3 gruba ayrildi.

Bulgular

Kosta kiriklarin erkeklerde (%69), kadinlara gore
(%53) daha sik oldugu bulundu (p=0.002). Yas art-
tikca kirik sikhiginin arttigi goéralda (p=0.001; r=615).
Tim yas gruplarinda kosta kiriklari en sik orta kosta-
larda (5.-8. kostalar) tespit edildi. ileri yas grubunda

(Grup 3) Ust kostalarda kirik varligi diger yas grupla-
rina gore belirgin disuktd (p=0.002). Tum yas grupla-
rinda en dusuk sikhkla kostalarin anterior kesiminde
kirik tespit edildi. Geng eriskinlerde (Grup 1) diger yas
gruplarinin aksine kosta kirigi lateral kesimde daha
ylksek oranda izlendi (p=0.001). Kosta kingi olma-
dan parankimal kontlizyon varligi agisindan yas grup-
lari arasinda geng eriskinler (grup 1) lehine belirgin
farkhlik bulundu (p=0.014).

Sonug¢

Kint toraks travma hastalarinda kosta kirigi erkekler-
de kadinlara gore daha yilksek oranda gorulmustar.
ileri yas grubunda st kostalarda kirik olasiigi diger
yas gruplarina gore daha azdi. Diger gruplardan farkh
olarak, genclerde, kostalarin lateral kesiminde daha
yuksek oranda kirik saptanmigstir. Geng yas grubunda
kosta kirigi olmadan parankimal konttizyon olasiligi
acisindan uyanik olunmalidir.

Anahtar Kelimeler: Akut kint toraks travmasi, Biyo-
mekanikler, Bilgisayarl tomografi, Kosta kirgi

Abstract

Objective
To investigate the difference between rib fractures
according to age and sex in blunt trauma patients.
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Material and Method

The patients were classified into 3 age groups:
Group-1:18-44 vyears, Group-2:45-69 years, and
Group-3:70 years or more. Rib fractures were
classified into 3 groups based on their level on the
coronal plane (upper (1st-4th ribs), medium (5th-
8th ribs) and lower (9th-12th ribs)) and axial plane
(anterior, lateral and posterior).

Results

Rib fractures were found to be more common in male
(69%) to female (53%) (p=0.002). The incidence of
fractures was seen to increase with age (p=0.001;
r=615). Rib fractures were most commonly found in
the middle ribs (5th-8th ribs) in all-age-groups. The
incidence of fractures in the upper ribs was significantly
lower in the advanced age than the other age groups
(p=0.002). Fractures were least commonly found in the
anterior part of the rib in all age groups. Rib fractures

Introduction

Chest traumas are divided into two type: blunt and
penetrating. Penetrating injuries such as penetrating,
cutting and firearm injuries are disruptive to tissue
integrity. Blunt injuries can damage the organs and
structures under the tissue without deterioration of
tissue integrity. Falling from height, traffic accidents,
and occupational accidents are the main mechanisms
of blunt trauma (1).

Blunt chest traumas comprise 10-15% of all traumas
and are the cause of death in 25% of all fatalities due
to trauma (2). Blunt trauma may cause injuries in many
anatomical structures such as the thoracic wall, pleura,
lung parenchyma, tracheobronchial tree, vascular
structures and diaphragm. The pathologies that may
occur essentially depend on the trauma severity and
the morphology of the anatomical structure exposed
to the trauma (3).

The number of studies on the biomechanics of
the human rib cage has increased recently (4-10).
A recent CT study on 339 subjects conducted by
Weaver et al. has reported age- and gender-related
structural changes of the rib cage. They found an
increase in the diameter of the rib cage in all three
directions from birth to adolescence, together with a
decrease in thoracic kyphosis, and inferior rotation of
the ribs according to the sagittal plane of the vertebrae.
They also reported an increase in thoracic kyphosis,
superior rotation of the ribs at the sagittal plane,
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were observed at a higher rate in the lateral part in
young adults unlike the other age groups (p=0.001).
A significant difference was found between the age
groups in favor of young adults (group 1) in terms of
the presence of parenchymal contusion without rib
fracture (p=0.014).

Conclusion

Rib fracture was seen at a higher rate in male than
female in blunt thoracic trauma patients. Fractures
possibility of in the upper rib structures is lower in the
advanced age group. Unlike other groups, in young
people, a higher rate of fractures was detected in
the lateral part of the costa. One should be aware of
the possibility of parenchymal contusion without a rib
fracture in the young age group.

Keywords: Acute blunt chest trauma; Biomechanics;
Computed tomography; Rib fracture

and an increase in the anterior-posterior diameter
of the rib cage from young adulthood to advanced
age that was especially pronounced in men. Studies
investigating the biomechanics of the human rib cage
have reported that age- and gender-related changes
in the thoracic anatomical structures may have an
effect on trauma-related damage (10). However,
to our knowledge, there is no study in the literature
investigating the relationship between age and gender
and the presence and incidence of acute pathologies
in patients with blunt thoracic trauma.

The aim of this study was to analyze the difference in
acute traumatic pathologies (especially rib fractures)
based on age and gender in patients with blunt
thoracic trauma.

Material and Method

Study Design and Participant Characteristics

A total of 2346 patients who had undergone a thoracic
CT examination due to blunt thoracic trauma between
July 2018 and September 2022 were investigated
retrospectively. In the end, 411 adult patients (214
males, 197 females) aged 18 years or more who were
found to have acute thoracic traumatic pathology on CT
examination were included in the study. Patients whose
thorax CT images were not suitable for evaluation or
who were not found to have acute traumatic pathology
on thoracic CT were not included. The study protocol
was approved by the Institutional Review Board
of the Alanya Alaaddin Keykubat University Ethics



Committee (The registration number for the study is
10354421-2021/12-09). All methods were performed
in accordance with the relevant guidelines and
regulations. Informed consent was waived because
all analyses were based on aggregated data which do
not contain any identifying or sensitive information.

The patients were classified into 3 groups by age as
Group 1: aged 18-44 years, Group 2. aged 45-69
years, and Group 3: aged 70 years or more.

Thoracic CT analyses were obtained in the supine
position by using a 16-section CT device (Toshiba
Alexion™/Advance, Toshiba Medical Systems
Corporation Nashu, Japan). Imaging parameters were
section thickness 1 mm; 120 kVp; 140 mAs; 0.938
pitch; 0.5 sec rotation time; 4x1 collimation; matrix
512x512; and 250x300 mm field of view. The images
were obtained after intravenous contrast material
administration.

The images were evaluated at a workstation (Sectra
Workstation IDS 7, Linkdping, Sweden) using both the
bone window and soft tissue window on axial, coronal,
and sagittal plane and volume rendering 3D images.
Evaluation was performed by two radiologists who were
experts in Thorax CT, with a joint decision. Fracture
(of the costa, scapula, sternum, vertebra, or clavicle),
hemothorax, pneumothorax, pneumomediastinum,
and posttraumatic pathology (contusion, laceration)
and diaphragmatic or vascular damage in the lung
parenchyma were recorded on the CT examination.

Anterior

Lateral

Figure:

Rib anatomy in volume rendering 3D CT image. Anterior:
from the sternum to the anterior axillary line. Lateral: from
the anterior axillary line to the posterior axillary line. Posteri-
or: from the posterior axillary line to the capitis costa.

Siileyman Demirel Universitesi

Rib fractures were classified in 3 groups based on
their level in the coronal plane as upper level: 1st-4th
ribs, medium level: 5-8th ribs, and lower level: 9th-
12th ribs. In addition, rib fractures were divided into
3 groups as anterior, lateral, and posterior, based on
their location in the axial plane, similar to what Diaz
and Azar reported with anterior denoting from the
sternum to the anterior axillary line, lateral from the
anterior axillary line to the posterior axillary line, and
posterior from the posterior axillary line to the capitis
costa (11) (Figure 1).

Statistical Analysis

Statistical analysis was performed by using the
Statistical Package for the Social Sciences (SPSS
21.0). The relationship between the age groups of
the patient and the level of rib fractures, the location,
and the presence of traumatic pathologies was
analyzed by using one-way ANOVA. The relationship
between the gender of the patient and the level of rib
fractures, the location, and the presence of traumatic
pathologies was investigated by using Student's t test.
The relationship between age groups and the fracture
incidence was analyzed with the Spearman correlation
test.

Results

A total of 411 patients consisting of 214 (52%) males
and 197 (48%) females were included in the study.
The mean age was 51.1 + 19.2 years in the males
and 54.15 £ 19.3 years in the females. No statistically
significant difference was present between the patients
in terms of age according to gender (p=0.704).

The incidence of the pathologies based on the age
groups and gender of the patients is summarized in
Table 1 and 2.

B II II II
%0 Hm II -l II —

Fracture of the costa Fracture of the scapula Pulmonary contusion

W Female W Male

Table 1:
The incidence of the acute traumatic pathologies based on
the gender.
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%90

i | | I | I I
%0

Fracture of the costa Fracture of the scapula Pulmonary contusion

M Group 1: Aged 18-44 years Group 2: Aged 45-69 years [l Group 3: Aged 70 years or more

Table 2:
The incidence of the acute traumatic pathologies based on
the age.

Rib fracture was observed in 251 patients (61%).
Analysis of the rib fracture incidence by age groups
revealed a rib fracture in 73 Group 1 patients
(48.650.6%) (n=150), 92 Group 2 patients (57.859.1%)
(n=159), and 86 (84.385.2%) Group 3 patients (n=102).
A positive correlation was present between the age
groups and fracture incidence (p=0.001; r=615).

When the patients were analyzed based on the
level of the fractures at the coronal plane, a total of
471 fractures at various levels were found in the 251
patients (n=108 upper level, n=195 middle level, and

Rib Fracture Differences Based on Age and Gender

n=168 lower level). The distribution of the fracture
level based on age groups is presented in Table 3 and
there were 138 fractures at various levels in Group 1,
186 in Group 2, and 147 in Group 3 (Table 3).

Fractures were more common at the middle level
(5th-8th ribs) in all age groups and in both genders.
The incidence of fractures in the upper ribs was
lower at advanced age (Group 3), that an increase in
the incidence of fractures in the lower ribs was also
found compared to other age groups (Table 3). The
incidence of upper rib fractures was significantly lower
in Group 3 (p=0.002).

Analysis of the location of the fractures on the axial
plane revealed the following distribution for the 516
fractures in 251 patients: n=90 for anterior, n=216 for
lateral, and n=210 for posterior. The distribution of
fracture location based on age groups is presented in
Table 4. There were 153 fractures in Group 1, 192 in
Group 2, and 171 in Group 3 (Table 4). The rib location
with the lowest fracture incidence was the anterior
section in all age groups (Table 4). However, rib
fractures were observed at a higher rate in the lateral
part in Group 1, unlike the other groups (p=0.001).

Analysis of the relationship between gender and the
presence of rib fractures revealed a higher incidence
in male (n=147, 69%) than in female (n=104, 53%)

The distribution of rib fracture level in the coronal plane based on age group.

Age Groups

Rib Fracture Level

Group 1 (n=138)

Group 2 (n=186)

Group 3 (n=147)

Upper (n=108)

39 (28.2%)

54 (29.1%)

15 (10.2%)

Middle (n=195)

54 (39.1%)

72 (38.7%)

69 (46.9%)

Lower (n=168)

45 (32.6%)

60 (32.2%)

63 (42.8%)

The distribution of rib fracture location in the axial plane based on age group.

Rib Fracture Location

Age Groups

Group 1 (n=153)

Group 2 (n=192)

Group 3 (h=171)

Anterior (n=90)

24 (15.7%)

33 (17.2%)

33 (19.3%)

Lateral (n= 216)

78 (50.9%)

75 (39%)

63 (36.9%)

Posterior (n= 210)

51 (33.4%)

84 (43.8%)

75 (43.8%)
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(p=0.002). A positive correlation was found between
the presence of a rib fracture and the detection of a
pneumothorax or hemothorax (p=0.001, r=0.752;
p=0.001, r=0.614, respectively). No relationship was
encountered between the presence of a rib fracture
and the other traumatic pathologies. Parenchymal
contusion was detected in 81 patients (54%) in
Group 1 (n=150), 81 (50.9%) in Group 2 (n=159),
and 45 (44.1%) in Group 3 (n=102). No relationship
was found between the presence of a rib fracture
and parenchymal contusion. On the other hand,
parenchymal contusion was observed in 42 Group 1
patients (n=75) and 21 Group 2 patients (n=75) but
none of the Group 3 patients (n=15) without rib fracture.
A significant difference was present between the
age groups in terms of the presence of parenchymal
contusion without rib fracture (p=0.014).

Discussion

We found age and gender to be determinants of
the pathologies that may occur due to chest trauma
(especially rib fractures) in this study where we
investigated the acute pathological findings in
patients with blunt thoracic trauma according to their
demographic data (12).

The gradual increase in the aging population has
created the need for a more detailed analysis of elderly
individuals. Therefore, there has been increased
interest in studies investigating the age- and gender-
related changes in the thoracic structure in recent
years (4-10).

Kent et al. have found age to be an important factor
regarding the costal angles measured in the sagittal
plane in their study on 161 males aged 18-89 years.
They found the ribs to become more perpendicular to
the spine with increasing age (5). Gayznik et al. found
morphological changes such as an increase in the
thoracic kyphosis and the anterior-posterior diameter
of the rib cage to develop with increased age (7).
Campbell and Lefrak have similarly reported increased
chest wall stiffness, decreased lung capacity, and
decreased chest wall muscle strength with increasing
age (8).

The most common finding in thoracic trauma is
rib fractures. Fractures of the first three ribs may
damage the brachial plexus and subclavian vascular
structures. Fractures of the lower three ribs may be
associated with liver, spleen, and kidney injuries, and
less commonly lung injury. Rib fractures can lead to
restricted respiratory movements and an increased
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incidence of atelectasis, which can cause subsequent
pneumonia and increased mortality and morbidity (13).
We mainly investigated rib fractures in this study. Rib
fractures have been reported to occur most commonly
between the 4th and 9th ribs after blunt thoracic trauma
in the literature (14). Our study revealed this finding to
be valid for all the age groups and both genders.

In contribution to the literature, we found that the upper
ribs were injured at a lower rate in the advanced age
group compared to the other age groups in our study
(p=0.002). In addition, we found the lateral part of the
ribs to be more fragile in the young age group than
the other age groups (p=0.001). This finding may be
related to the fact that age-related alterations in the
rib angles lead to a deviation in the force that occurs
during trauma. We also think that the reason for this
difference may depend on the cause of the trauma. In
addition to our study, we think that future studies to be
carried out by considering the cause of trauma will be
useful in terms of this issue.

The chest wall resists injury during blunt chest trauma.
If a rib fracture develops due to the kinetic energy
generated during trauma, the energy transferred to the
lung parenchyma decreases, whereas if rib fracture
does not develop, the energy is transmitted directly to
the lung. In the latter case, the alveoli are stretched
and torn due to positive pressure, and blood passes
into the interstitium and alveolar space (15, 16). We
showed in our study that rib fractures are less common
in the younger age group compared to the advanced
age group while parenchymal contusion may occur
more commonly in the younger age group, consistent
with the pathophysiology of trauma.

Itis extremely important to detect traumatic pathologies
quickly and to start treatment during the diagnosis and
treatment phase of thoracic traumas as they have
high mortality and morbidity rates. Our results reveal
that age and gender are determinants for traumatic
pathologies, and we believe that these criteria must
be considered during the evaluation of patients with
thoracic trauma.

Conclusion

Rib fractures in blunt thoracic trauma patients are
more common in males than females. The possibility
of fractures in the upper rib structures is lower in
the advanced age group than in other age groups.
Fractures in the lateral part of the ribs are more
common in young patients than in the other age
groups and one should also be aware of the possibility
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of parenchymal contusion without a rib fracture in this
group.
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Oz

Amacg

Akut apandisit, gebelerde obstetrik olmayan akut ba-
tinin en sik nedenidir. Gebe hastalarda sempatoma-
tolojinin akla ilk olarak obstetrik nedenleri getirmesi,
fizyolojik |6kositozun gebelik boyunca gortlmesi ve
goruntileme yontemlerindeki kisitliliklar tanida kafa
karisikhgina neden olmaktadir. Bu durum laboratuvar
parametrelerinde ayrintili degerlendirme ihtiyacini ka-
¢inilmaz kilmaktadir. Calismanin amaci noétrofil lenfo-
sit orani (NLR), trombosit lenfosit orani (PLR), lenfo-
peni gibi laboratuvar parametrelerinin apandisit tanisi
ile iliskisini ve tanisal giicinu ortaya koymakitir.

Gerec¢ ve Yontem

Degerlendirmede Ocak 2017-Subat 2021 tarihleri ara-
sinda gebelikte akut apandisit tanisi ile opere edilen
31 hasta degerlendirildi. Hastalarin demografik veri-
leri, laboratuvar sonuclari, ultrasonografi veya man-
yetik rezonans gorintileme raporlari ve intraoperatif
bulgulari degerlendirilerek korelasyon ve roc analizi
yapildi.

Bulgular
Eksplorasyonda apandisit saptanmasi ile noétrofil, 16-
kositoz ve NLR artisi arasinda anlaml bir iliski bu-

lundu (sirasiyla p: 0,014, p: 0,015, p: 0,020). Yine
lenfopeni varligi, yiksek NLR ve artmis palet/lenfosit
orani (PLR) uzamis yatis ile iliskili bulundu (sirasiyla,
p:0,037, p:0,008, p:0,024). Roc analizi ayrica |6kosi-
toz [AUC: 0,938 (%95 CI: 0-1,00, p:0,019)], nétrofil
yiksekligi [AUC: 0,938 (%95 CI: 0-1,00, p:0,019)]
ve NLR [AUC: 0,917 (0-1,00 p: 0,025)] anlamh akut
apandisit varligini ortaya koyma gtictine sahip oldugu
bulundu.

Sonug

Gebelerde akut apandisit tanisinda hemogram para-
metrelerinin ve goruntuleme yontemlerinin etkin bir
sekilde kullaniimasi 6nerilmektedir.

Anahtar Kelimeler: Akut apandisit, Appendektomi,
Gebelik

Abstract

Objective

Acute appendicitis is the most common cause of non-
obstetric acute abdomen in pregnant women. The
fact that sympathomatology brings to mind primarily
obstetric causes in pregnant patients, physiological
leukocytosis is observed throughout pregnancy, and
limitations in imaging methods cause confusion in the
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diagnosis. This makes the need for detailed evaluation
in laboratory parameters inevitable. The aim of
the study is to reveal the relationship of laboratory
parameters such as neutrophil lymphocyte ratio
(NLR), platelet lymphocyte ratio (PLR), lymphopenia
with the diagnosis of appendicitis and its diagnostic
power.

Material and Method

In the evaluation of 31 patients who were operated
on with the diagnosis of acute appendicitis during
pregnancy between January 2017 and February
2021 were evaluated. Correlation and roc analysis
were performed by evaluating patients' demographic
data, laboratory results, ultrasonography or magnetic
resonance imaging reports and intraoperative
findings.

Results
A significant correlation was found between
detection of appendicitis in exploration and increased

Introduction

Acute appendicitis (AA) is the most seen reason of non-
gynecological acute abdomen in gravid patients (1).
Even though the incidence is similar in gravid and non-
gravid populations, trying to associate symptomatology
with the current pregnancy status in pregnant patients
may lead to delays in the diagnosis of AA. Concerns
about the health of the fetus, changes in the definition
and localization of pain due to physiological reasons
during pregnancy, and the inability to use imaging
methods such as computed tomography can be
shown among the reasons leading to this situation (2).
Among the imaging methods, ultrasonography (US)
is the most used and first choice method in pregnant
women. Although the incidence is higher especially in
the 2nd trimester, compared to other trimesters, there
is a risk of AA during the whole pregnancy. In addition,
increase in the area occupied by the fetus and uterus
in the abdomen during pregnancy may lead to delays
in diagnosis, especially in the 3rd trimester, when the
fetal volume is the highest. The risks of anesthesia and
surgery in cases of AA in gravid women require timely
diagnosis and timely administration of appropriate
treatment, and continuation of gynecological follow-up
in the preoperative, perioperative, and postoperative
periods. Therefore, effective use of clinical findings,
laboratory parameters and imaging methods can both
prevent delays in diagnosis and prevent unnecessary
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neutrophils, leukocytosis, and NLR (p: 0.014, p:
0.015, p: 0.020, respectively). Again, the presence
of lymphopenia, high NLR and increased palletelet /
lymphocyte ratio (PLR) were found to be associated
with prolonged hospitalization (p:0.037, p:0.008, and
p:0.024, respectively). Roc analysis also showed that
leukocytosis [AUC: 0.938 (95%Cl: 0-1.00, p:0.019)],
neutrophil elevation [AUC: 0.938 (95%CI: 0-1.00,
p:0.019)] and NLR [AUC: 0.917 (0-1.00 p: 0.025)]
was found to have the power to reveal the presence
of significant acute appendicitis.

Conclusion

It is recommended to use hemogram parameters and
imaging methods effectively in the diagnosis of acute
appendicitis in pregnants.

Keywords:
Pregnancy

Acute appendicitis, appendectomy,

surgical decisions that may cause fetal and maternal
complications (3).

Laboratory hemogram findings, especially leukocytosis
and increased c-reactive protein (CRP) in AA cases
support the diagnosis. Neutrophils are among the most
abundant white blood cells and take an important role
in immunity. In addition, it helps to regulate the role
of many other cells in the immune system, especially
mast cells, macrophages and platelets. Again,
platelets are among the cells that play a regulatory role
in inflammation. Therefore, changes in the neutrophil
/ lymphocyte (NLR) or platelet / lymphocyte ratio
(PLR) can be used as a marker in the AA diagnosis in
pregnant women with physiological leukocytosis (4).

It was aimed to evaluate the preoperative data leading
to the diagnosis in pregnants, operated for AA, and
to discuss the diagnostic effect of the mentioned
laboratory findings of the patients.

Material and Method

Pregnants, operated on with the diagnosis of
AA between 2016 and 2021 were evaluated
retrospectively. For the ethical compliance of the
study, the approval of the Aydin Adnan Menderes
University, School of Medicine, Non- Interventional
Clinical Research Committee (protocol no:2021/35,



decision no:6) was obtained.

Belonging to patients; demographic and clinical
findings, laboratory findings of leukocytes, neutrophils,
lymphocytes, platelets, albumin, NLR, PLR values,
imaging method, parameters of appendix diameter
detected on imaging, presence of appendicitis in
exploration, postoperative hospital stay and presence
of postoperative complications were evaluated.

Statistical analyzes were conducted using SPSS
version 24, (SPSS, Inc., IBM, Armonk, NY, USA).
After the descriptive analyses were performed,
spearman correlation test was performed to evaluate
the relationship between laboratory parameters and
parameters showing the severity of appendicitis and
pregnancy trimester. ROC analysis was performed to
evaluate the power of patients to predict appendicitis
protrusion during exploration. P<0.05 was accepted
as significance value.

Results

The mean age of 31 patients was 27.87 (£5.6). It was
observed that 10 (32.63%) of the participants were
in the trimester |, 18 (58.1%) patients were in the
trimester I, and 3 (9.7%) patients were in the trimester
[ll. Information on the preoperative clinical, laboratory,
imaging methods, intraoperative and postoperative
findings were shown in table 1.

Correlation analysis was performed between the
laboratory findings of the preoperative period and the
parameters showing the severity of the appendicitis
clinic. Accordingly, when the correlation between
appendix diameter, the detection of appendicitis in
the intraoperative exploration, the parameters of the
postoperative hospital stayof the patients and the
pregnancy trimester were evaluated, it was seen
that the increase in the diameter of the appendix
was associated with increase in the NLR and PLR
(p: 0.006 and p:0.022 respectively). Also there was
a significant correlation between appendicitis as an
exploration finding and leukocyt, neutropil values and
NLR (p:0.001, p<0.001 and p:0.001 respectively).
Again, high NLR was found to be associated with
prolonged hospitalization (p:0.013). In the evaluation
of pregnancy trimester and laboratory findings,
leukocytosis, neutrophil elevation and NLR elevation
were found to be associated with the trimester (p:
0.001, p: 0.001 and p:0.013 respectively) (Table 2).

In the ROC analysis, leukocytosis [AUC: 0.893
(95%ClI: 0.717-1.00, p:0.002)], neutrophil elevation
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[AUC: 0.929 (95%CI: 0.793-1.00) p:0.001)] and NLR
[AUC: 0.899 (95%CI: 0.757-1.00) p: 0.025)] were
found to have significant power to detect the presence
of AA (Table 3).

Discussion

Although AA is the most common non-gynecologic
surgical pathology in pregnancy, its incidence is very
low; our study covers a period of five years, the fact
that the number of participants is limited to 31 patients
supports this data. In our study, the gestational week
of our patients diagnosed with AA was 18.90 £7.63
weeks, and 18 (58.1%) of the patients were diagnosed
in the trimester 1l. This finding was evaluated in
accordance with the literature (5). In the presence
of AA in gravid women, abdominal pain is a very
common symptom and the patient's most common
complaint during the emergency admission. In our
study, when the location of the pain was questioned
inthe patients, the pain could not be localized in 19
(61.3%) of the patients. When looking at the normal
course of AA, visceral and non-localized pain is seen
at the beginning, while localized pain occurs when the
inflammation reaches beyond the serosa and affects
the parietal peritoneum. In the literature, there are
opposing views about the movement pattern of the
appendix and cecum during pregnancy, while many
studies argue that the cecum shifts superiorly as the
trimester progresses, some studies show that the
cecum does not move as much as thought during
pregnancy (6, 7). As a result, considering that the
abdominal wall, that is, the parietal peritoneum, also
moves away because of the increase in the uterine
diameter in pregnant women, the removal of the
appendix from the parietal peritoneum independent
of the superior mobilization of the cecum may have
prevented the localization of pain in the patients. In
fact, the fact that Rutherford-Morrison expansion was
needed more than normal in the patient group in our
study was evaluated due to the difficulty in visualizing
the deeply located appendix. In pregnant women who
develop abdominal pain, this pain primarily brings to
mind obstetric reasons and because of the concern
about fetal mortality, applications are faster than the
normal population. Again, the period from the first
application to the operation in pregnant women was
reported to be shorter than in non-pregnant patients
(8). In addition, the patients were young women of
childbearing age may have provided an advantagein
revealing the appendicitis clinic. Because, in the
literature, the diagnosis of appendicitis is made
later in elderly patients than in younger patients,
and accordingly, the possibility of encountering
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Table 1 Data on preoperative clinical, laboratory, imaging methods, intraoperative and postoperative
findings of the patients

Parameters n=31
Age (xSD) 27,87 (5,6)
Gestational Week (xSD) 18,90 (7,63)
Trimester (%)
1. 10 (32,63)
18 (58,1)
3. 3(9,7)
Location of pain (%)
Not localizable 19 (61,3)
Right lower quadrant 4(12,9)
Flank pain 2 (6,5)
Groin pain 6 (19,4)
Anorexia (%)
() 10 (32,3)
(+) 21 (67,7)
Nausea and vomiting (%)
) 23 (74,2)
*+) 8 (25,8)
Leukocyte (x10%/McL) (+SD) 11,77 (3,83)
Neutrophil (x10%/McL) (+SD) 9,84 (3,58)
Lymphocyte (x10%McL) (£SD) 1,45 (0,82)
PLT (x10%/McL) (+SD) 225,6(51,45)
Albumin (g/dl) (*SD) 3,23 (0,52)
NLR (iqr) 7,15 (5,14-12,13)
PLR (iqr) 169,73 (114-244,62)
Appendix diameter (mm) (iqr) 8(79)
Imaging technique (%) us 26 (83,9)
MR 5 (16,1)
Surgical method (%) Open technique 27 (87,1)
Laparoscopic 4(12,9)
Intraoperative diagnosis (%) Acute appendicitis 24 (77,4)
Normal appendix 7 (22,6)
Length of stay / day (iqr) 2 (1-4)

Mcl: microliter, PLT: Platelet, PLR: platelet / lymphocyte ratio, NLR: Neutrophil / lymphocyte ratio,
igr: interquartile range, n: number of patients
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Correlation analysis of laboratory parameters performed in the preoperative period and
parameters for the severity of appendicitis clinic

Leukocyte | Neutrophil | Lymphocyte | NLR PLT PLR | Albumin
Appendix diameter
Rho 0,192 0,287 -0,258* 0,478** | 0,138 | 0,410* | -0,271
p 0,300 0,117 0,161 0,006 | 0,460 | 0,022 0,141
Appendicitis in Exploration
Rho 0,570** 0,622* -0,039 0,579** | -0,199 | 0,121 -0,061
p 0,001 <0,001 0,835 0,001 | 0,282 | 0,517 0,746
Length of stay
Rho 0,181 0,183 -0,275* 0,423* | 0,093 | 0,329 -0,109
p 0,329 0,324 0,134 0,018 | 0,619 | 0,070 0,560
Pregnancy trimester
Rho 0,547** 0,564** -0,130 0,442* | -0,341 a2t -0,469*
P 0,001 0,001 0,485 0,013 | 0,060 | 0,718 0,008

NLR: Neutrophil/ Lymphocyte ratio, PLR: Platelet/ Lymphocyte ratio, PLT: Platelet, Rho: Spearman correlation
(*:Correlation is significant at the 0.05 level (2-tailed).**: Correlation is significant at the 0.01 level (2 -tailed)).

laboratory findings

ROC analysis to evaluate the predictive power of diagnosing appendicitis with preoperative

Cut off AUC (%95 CI) p value Sensitivity Spesifity
Leukocyte 9400 0,893 (0,717-1,00) 0,002 0,917 0,857
Neutrophil 7000 0,929 (0,793-1,00) 0,001 1,00 0,857
Lymphocyte 1290 0,473 (0,242-0,705) 0,832 0,583 0,714
Platelet 197500 0,363 (0,086-0,640) 0,277 0,750 0,286
NLR 4,76 0,899 (0,757-1.00) 0,002 0,958 0,857
PLR 104,13 0,583 (0,327-0,840) 0,502 0,917 0,429

NLR: Neutrophil/lLymphocyte Ratio, Mcl: mikrolitre, AUC: Area under the curve

complications such as perforation, abscess
development, and surgical site infection increases (8).
It was seen that the patient group had an admission
time of 8-36 hours in our study. Anorexia, nausea,
and vomiting, which are common in AA, are shown in
a wide range for pregnant patients (9). In our study,
anorexia is more common than nausea and vomiting
and is in accordance with the literature.

It has been shown that laparoscopic appendectomy
does not increase both maternal and infant mortality,

especially in the 1st and 2nd trimesters in the
literature (10). The use of the laparoscopic method in
pregnancy appendicitis, which has started to be used
in pregnant appendicitis patients, is more suitable for
fetal acidosis, premature birth, decrease in uterine
blood flow due to pressure and possible harms, and
it is more suitable for first trimesterpatients (10). We
also operated laparoscopically on 4 of our patients in
the first trimester of their pregnancy and we did not
encounter any fetal or maternal complications.
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The rate of negative appendectomy in pregnancy has
been reported 30% (11). This rate was seen as 22.6%
and was consistent with the literature.

Despite the factthatthere is no specific laboratory finding
for AA, leukocytosis and C-Reactive Protein (CRP) level
are widely used in the diagnosis of AA (12). Early and
accurate diagnosis of AA in pregnant patients is very
important in terms of preventing both fetal and maternal
complications, which makes laboratory parameters
even more important considering our limitations in the
imaging process in pregnant women. Looking at the
laboratory parameters; Up to 80% leukocyte elevation
is detected in non- pregnant appendicitis patients, but
leukocyte and CRP values are already physiologically
high in pregnant women in all three trimesters (13).
Therefore, high wbc alone is insufficient to support
AA in pregnancy. It was inevitable to evaluate other
ratios such as neutrophil count, NLR, PLR belonging
to laboratory parameters and laboratory parameters.
We found that both NLR and PLR were associated
with both the increase inappendix diameter and the
length of stay. Again, in the Roc analysis, the power
of NLR in predicting AA was found to be significant. In
a study evaluating the relationship between laboratory
parameters and pregnant appendicitis cases, it was
found that WBC and neutrophil counts, NLR and PLR
were significantly higher, and lymphocyte counts were
lower in pregnant women diagnosed with AA (14). In
particular, the fact that NLR is unrelated to the trimester
of pregnancy supports its importance in diagnosing AA
in gravid patients in all three trimeters.

In addition, the presence of lymphopenia was found to
be associated with the postoperative hospital stay, but
the predictive power of AA was found to be insufficient
in the ROC analysis. When we look at the literature,
lymphopenia is found to be significantly higher in
pregnant appendicitis (15).

The most used imaging method in pregnant AA is
ultrasonography. MRI without known fetal and maternal
risk can also be used as an aid in diagnosis and
provides benefits in patients who cannot be diagnosed
with ultrasound (16). In our study, the majority of the
patient group could be diagnosed with ultrasound,
but 2 patients needed MRI as an advanced imaging
method. In addition to these, there are publications
showing that low-dose CT is used in the 2nd and
3rd trimesters and does not cause fetal mortality or
morbidity (17). As mentioned at the beginning, cases
of pregnant appendicitis are rarely encountered, which
supports the fact that only 19 patients were identified
in the 4-year clinical data. However, the small number
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of patients can be cited as a limitation of the study.
Conclusion

Although AAis arare acute surgical disease in pregnant
women, it requires not only general surgery but also
a multidisciplinary evaluation jointly with obstetrics
clinics in the diagnosis and effective treatment of the
disease. This multidisciplinary approach becomes
even more important in preventing both fetal and
maternal morbidity and mortality. For this reason, it
is recommended to use hemogram parameters and
imaging methods effectively, which can be done in
emergency conditions. Because of the limited number
of patients in our study and similar studies, multicenter
studies with larger patient groups are needed.
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Oz

Amagc

Amag: invaziv melanomun (iM) en énemli prognostik
faktorleri patolojik evreleme ve metastaz varligi olarak
bilinmektedir. Patolojik evrelemede tumdr boyutu, in-
vazyon derinligi, Glserasyon, mitotik indeks énem arz
etmektedir. Calismamizda BRAF V600E ve CD271'in
immiinohistokimyasal (IHK) ekspresyonlari ile kliniko-
patolojik parametreler ve prognoz ile iligkisinin incelen-
mesi amaglanmigtir.

Gerec ve Yontem

Calismamizda Siileyman Demirel Universitesi Patolo-
ji Anabilim Dalr'nda Aralik 2010 - Mayis 2017 tarihleri
arasinda tani aimis 47 IM olgusu incelendi. Bu olgula-
ra BRAF V600E ve CD271 belirleyicileri uygulandi. Bu
belirteclerin primer ve metastatik iM’lerda ve sagkalim
ile iliskisi immunohistokimyasal yontemle arastirildi.
Ayrica primer ve metastatik iM’larin ulser, lenfositik in-
filtrasyon, pigmentasyon, mitoz, Breslow kalinligi, me-
tastaz yapip yapmamasi, yas, cinsiyet ve sagkalim ile
iliskisi arastiridi.

Bulgular

Primer iM’ler ve metastatik iM’ler karsilastiriidiginda
Ulserasyon, mitotik indeks ac¢isindan, aralarindaki fark
istatistiksel olarak anlamli bulunurken, Breslow tumor
kalinhgi, lenfositik infiltrasyon, pigmentasyon, CD271
ve BRAF V600E ekspresyonu acisindan aralarindaki
fark istatistiksel olarak anlamli bulunmadi. Sagkalim
ile iliskilerine bakildiginda Breslow tumor kalinhgi, al-
serasyon, BRAF V600E ekspresyonu siddeti, BRAF
V600E ekspresyonu olmayanlar ile olanlar arasinda-
ki ve BRAF V600E ekspresyon siddeti 3+ olanlar ile
digerleri arasindaki fark istatistiksel olarak anlamli
bulundu. Cinsiyet, pigmentasyon, BRAF V600E eks-
presyon yuzdesi, CD271 ekspresyon siddeti, CD271
ekspresyon yiizdesi ile sagkalim arasinda istatistiksel
olarak anlamli fark bulunmadi. Calismamizda Primer
iM’si olan bireylerin yaslar 35-93 arasinda degismekte
olup ortalama 64,12 + 20,35, metastatik iM grubundaki
bireylerin yaslari 35-89 arasinda degismekte olup orta-
lama 69 + 13,42 idi. Yas yonunden iki grup arasindaki
fark anlamli bulunmadi.
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Sonug

Calismamiz sonucunda elde ettigimiz verilerde BRAF
V600E ekspresyonu prognoz ile iliskili oldugu g6zik-
mektedir. BRAF V600E ekspresyonu olmayanlarda
yuksek sagkalim oranlar varken ekspresyon siddeti
yuksek olanlarda sagkalimin azaldigi bulundu. Calis-
mamizda CD271 ekspresyon siddeti ve ylizdesi agisin-
dan primer ve metastatik iM gruplarinda ve sagkalim
arasinda istatistiksel olarak anlamh fark bulmadik.

Anahtar Kelimeler: BRAF, CD271, immiinohistokim-
ya, Invaziv melanom, Prognostik faktorler

Abstract

Objective

Metastasis and pathological staging are considered the
primary prognostic indicators for invasive melanoma
(IM). Pathological staging is determined by evaluating
tumor size, depth of invasion, ulceration, and mitotic
index. Our study aims to explore the relationship
between the prognosis of BRAF V600E and CD271
and their immunohistochemical expressions, as well
as clinicopathological parameters.

Materials and Methods

Our study analyzed 47 cases of IM that were observed
between December 2010 and May 2017 at Sileyman
Demirel University's Department of Pathology. These
cases were assessed using BRAF V600E and
CD271 markers, and their correlation with primary
and metastatic IM, as well as survival rates, were
examined using immunohistochemical analysis. We
also investigated the relationship between referral,
lymphocytic infiltration, pigmentation, mitosis, Breslow
depth, lack of metastasis screening, age, gender, and
survival to provide a comprehensive understanding of
the factors that may influence the disease progression
and patient outcomes.

Giris

invaziv melanom (iM) néroektodermal kokenli pig-
ment Ureten melanositlerin malignitesi olarak tanim-
lanmaktadir (1, 2). IM insidansi tim diinyada diger
tumorlerden daha hizli sekilde artmaktadir. Her yil
tum dinyada 160.000 yeni vaka tani alirken 48.000
6liim rapor edilmektedir (3). Erken evre primer iM tani
icin yapilan cerrahi rezeksiyon siklikla tedavi edicidir,
fakat lokal metastazi olan hastalarda prognoz daha
kotl seyredebilmektedir. Uzak metastazli hastalarda
sagkalim ve konvansiyonel kemoterapiye yanit pek
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Results

The age of the primary IM patients ranged from 35 to
93 years old, with an average of 64.12 + 20.35 years.
The age of the metastatic IM patients ranged from 35
to 89 years old, with an average of 69 + 13.42 years.
Our analysis did not reveal any statistically significant
differencesin age between these two groups. Significant
statistical differences were observed between primary
IM and metastatic IM in terms of ulceration and mitotic
index. However, there were no significant differences
between these two groups in Breslow tumor thickness,
lymphocytic infiltration, pigmentation, or the expression
of CD271 and V600E. In terms of survival, statistically
significant differences were observed in relation to
Breslow tumor thickness, ulceration, and the intensity
of BRAF V600E expression, as well as between
individuals with and without expression of BRAF
V600E, specifically in cases with a 3+ expression
intensity. No significant differences were observed
in relation to gender, pigmentation, BRAF V600E
percentage of expression, CD271 expression intensity,
or survival. We did not determine a statistically
significant difference between primary and metastatic
IM groups and survival in terms of CD271 expression
severity and percentage in our study.

Conclusion

In summary, our findings suggest that the expression
of BRAF V600E is associated with prognosis, with
patients without this expression exhibiting a higher
survival rate. However, our results indicate that the
survival rate decreases as the intensity of expression
increases.

Keywords: BRAF, CD271, immunohistochemistry,
invasive melanoma, prognostic factors

bildirilmemistir (4). Melanositik biyolojide hizla anla-
silan buluglarda yeni molekiler testlerin gelistiriime-
siyle tumor prognozu ve siniflandiriimasinin daha
iyi anlagilmasina olanak saglamaktadir (5). iM’lerin
melanositlerdeki genetik anormalliklerin birikiminden
kaynaklanan genetik kompleks bir hastalik oldugunun
kanitlar da giinden giine artmaktadir. iM’lerin gogun-
da mitoz aktive eden protein kinaz (MAPK) yolaginin
hiperaktivasyonunun invazyon, sagkalim ve hicre
proliferasyon regilasyonunda kritik oyuncu oldugu
tanimlanmistir (6). En sik gorilen mutasyon BRAF
proteininde 600. dizideki valinin yerine glutamik asi-



din gecmesiyle (V600OE) olusan mutasyonudur. Bu
mutasyonla kinaz aktive olarak kalir (7). Primer iM’ler-
de %33-%47 oraninda ve metastatik IM’lerde %41-
55 oraninda BRAF onkogenini aktive eden mutasyon
vardir (7, 8).

IM’lerin timérogenezi ve metastazinda, timériin olu-
sup yayllmasina neden olan kendini strekli yenileyen
kanser kok hiicrelerinin etkili oldugu anlasildi (1, 9).
IM néral krest kok hiicrelerinden kéken alan melano-
sitlerin fenotipik 6zelliklerini gésterirler (1, 10).

CD271, dusuk afiniteli sinir blylime faktori re-
septdridir. p75 ve sinir buyime faktéri reseptori
(NGF-R) adlariyla da bilinmektedir. Distk afiniteli
sinir blyume faktori reseptdri noral krestten kéken
alan hicrelerin yiizeyinde eksprese edilirler. Birgcok
noral tumoérde CD271 ekspresyonu gosterilmistir
(11, 12). CD271, timdr kok hiicre belirteclerindendir.
CD271 eksprese eden timdrler CD271 negatif olan
IM’lerden daha yiiksek metastaz potansiyeli ve daha
kot prognoza sahiptir (9). Ozellikle CD271 ekspres-
yonu gosteren iM’lerde beyin metastazi artmis ve
CD271 ekspresyonu koti prognozla iliskili oldugu
bildirilmistir (1).

Bu calisma ile Siileyman Demirel Universitesi Tip
Fakiltesi Patoloji Anabilim Dali’'nda tani almis primer
ve metastatik iM olgularinda BRAF V600E ve CD271
ekspresyonunun immuinohistokimyasal yontemle be-
lirrenmesi, prognostik faktorler ve sagkalim ile iligkisi-
nin arastiriimasi amaglanmistir.

Gerecg ve Yontem

Calismada Sileyman Demirel Universitesi Patoloji
Anabilim Dali’'nda Aralik 2010 - Mayis 2017 tarihleri
arasinda tani almis 47 iM olgusu incelendi. Bu olgu-
lara BRAF V600E ve CD271 belirleyicileri uygulan-
di. Bu belirteclerin primer ve metastatik iM’lerde ve
sagkalim ile iliskisi immunohistokimyasal yontemle
arastirildi. Ayrica primer ve metastatik iM’lerin (lser,
lenfositik infiltrasyon, pigmentasyon, mitoz, Breslow
kalnhgi, metastaz yapip yapmamasi, yas, cinsiyet ve
sagkalim ile iliskisi arastirildi.

%210’luk formalin soliisyonu ile tespit edilmis dokulara
ait tim hematoksilen&eozin (H&E) boyali kesitler ar-
sivden ¢ikarildi. Bunlar incelenerek uygun iM odakla-
rini iceren kesitler belirlendi. Segilen kesitlere ait rutin
doku takibi ile hazirlanmis parafin bloklar tespit edildi.
Parafin bloklardan Poly-L-Lysine ile kapli lamlara 5
pm kalinliginda kesitler alinip sonrasinda avidin-biyo-
tin peroksidaz iHK’sal olarak BRAF V600E (Ventana,
Mouse Monoclonal Antibody, clone VE1, kullanima
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hazir form), CD271 (LSBio, Rabbit Monoclonal An-
tibody, clone EP1039Y, 1:100) boyandi. Bu calisma
Helsinki Deklarasyonuna gore yapilmistir.

Degerlendirme

Calismadaki histolojik degerlendirmede olgulara ait
bitiin H&E boyali preparatlar, 1sik mikroskopunda in-
celendi. Olgulara ait klinik bilgiler patoloji ve onkoloji
rapor arsivinden elde edildi. Breslow kalinhgi da ayni
mikroskopta mikrometre ile < 1mm, 1.01-2.0 mm,
2.01-4.0 mm ve >4 mm olarak siniflandiriidi. Ulser
var ya da yok olarak belirtildi. Mitoz, x40’lik buyutme-
de mitotik figirlerin en ¢ok oldugu alandan baslayarak
1mm?ye tamamlanana kadar sayildi. Pigmentasyon
var ya da yok olarak belirtildi. Lenfositik infiltrasyon
var ya da yok belirtildi. Her bir IHK’sal boya icin eks-
ternal kontrol preparatlari hazirlandi.

BRAF V600E ekspresyonu degerlendirilirken, sitop-
lazmik boyanma esas alindi. Boyanmanin en yiksek
oldugu alan belirlenerek ylizde orani verildi. Boyanma
ylizde ve siddet olarak gruplara ayrildi. Siddet olarak
0, 1+ (zayif pozitif) , 2+ (orta siddette pozitif) , 3+ (kuv-
vetli pozitif) yiizde olarak <%10, %10-50, >50 seklin-
de degerlendirildi (13) .

CD271 ekspresyonu degerlendirilirken, sitoplazmik
boyanma esas alindi. Boyanmanin en yuksek oldugu
alan belirlenerek yiizde orani verildi. Boyanma yltzde
ve siddet olarak gruplara ayrildi. Siddet olarak 0, 1+
(zayif pozitif) , 2+ (orta siddette pozitif) , 3+ (kuvvetli
pozitif) yizde olarak <%10, %10-50, >50 seklinde de-
gerlendirildi (14).

istatistiksel Degerlendirme

Calismanin verileri SPSS 14.0 (SPSS Inc, Chicago,
Il, America) programina yiklendi. Verilerin degerlen-
dirilmesinde 2x2 dizenlerde Ki-kare, ¢ok gozli du-
zenlerde Ki-kare testi, Kaplan-Meier analizi kullanildi.
Verilerimiz tablolarda olgu sayisi ve ylizdesi seklinde
belirtilip yaniima diizeyi 0,05 olarak alind.

Bulgular

Primer iM'si olan bireylerin yaslari 35-93 arasinda
degismekte olup ortalama 64,12 + 20,35, metastatik
IM grubundaki bireylerin yaslari 35-89 arasinda de-
gismekte olup ortalama 69 + 13,42 idi. Yas yoniinden
iki grup arasindaki fark istatistiksel olarak anlamli bu-
lunmadi (p:0,310; p<0,05). Primer IM'si olan bireylerin
10'u (%58,9) erkek, 7’si (%41,1) kadin, metastatik IM
grubundaki bireylerin 19'u (%62,4) erkek, 11'i (%36,6)
kadin olup cinsiyet ydniinden gruplar arasi fark an-
lamli bulunmadi (p:0,760) (Tablo 1).

The American Joint Committee on Cancer (AJCC)’
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Tablo 1 Primer ve metastatik iM'lerde klinik ve histolojik parametrelerin karsilastiriimasi

Ozellikler Pri:;i;m Metzs:tggik L P degeri
Cinsiyet
Kadin (%) 7 (%41,1) 11 (%36,6) 0,760
Erkek (%) 10 (%58,9) 19 (%62,4)
Yas
ortalama 64,12 69 0,310
ortanca 59 71,5
P[imer iMm Metilstatik iM P degjeri
n= 17 (%) n=11 (%)
Ulser
Var 10 (%58,8) 11 (%100) 0,000
Yok 7 (% 41,2) 0 (% 0)
P[imer iMm Metilstatik iM P degjeri
n=17 (%) n=11 (%)
Mitoz
< 2/ mm? 2 (% 11,8) 0 (% 0) 0,02
> 2/ mm? 15 (% 88,2) 11 (% 100)

ye gdre primer IM’lu hastalarin 1'i (%5,8) Evre 1A, 1i
(%5,8) Evre 1B, 4’01 (%23,5) Evre 2A, 30 (%17,6) Evre
2B, 8'i (%47) Evre 2C bireylerden olusurken metasta-
tik IM’lu bireylerin 9'u (%30) Evre 3 iken, 21'i (%70)
Evre 4'ten olusmaktaydi (Bu parametrede Khi-kare
dagilisi ile ilgili varsayimlar yerine getirilemediginden
test istatistigine ait sonuglar verilememis ve ylzdeler
ile agiklanmistir). Primer iM’lerin hepsi kutanéz iM’ler-
dir. Evre 3 ve Evre 4 iM hastalarinin 11‘inin primeri
kutantz kaynaklidir, 19'unun primerinin tanisina ait
bilgi bulunmamaktadir.

Ulser: Primer iM'lerde 7 olguda (%41,2) iilser bu-
lunmazken, 10 olguda (%58,8) Ulser gorildu. Metas-
tatik iM’lerde 0 olguda (%0) Ulser bulunmazken, 11
olgunun tamaminda (%2100) Ulser goruldd. Primer ve
metastatik iM’lar, tlser yoninden karsilastirildigin-
da, aradaki fark istatistiksel olarak anlamli bulundu
(p:0,000) (Tablo 1).

Mitoz: Primer iM’lerde <2/mm?2 mitoz gériilen 2 olgu
(%11,8), =2/mm? mitoz gorilen 15 olgu (%88,2) sap-
tandi. Metastatik iM’lerde <2/mm?2 mitoz goriilen 0
(%0), =2 /mm? mitoz gortlen 11 olgu (%2100) bulun-
maktaydi. Primer ve metastatik iM’ler mitoz yoniinden
karsilastinldiginda, istatistiksel olarak anlamli pozitif
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dogrusal bir iliski vardir (p:0,02) (Tablo 1).

Breslow kalinhgi: Primer iM’lerde Breslow kalinhgi
< 1.0 mm olan 2 olgu (%11,8), 1.01-2.0 mm olan ve
2.01-4.0 mm olan 3’er olgu (%17,6) ve >4 mm olan
9 olgu (%52,9) bulunmaktaydi. Metastatik iM’lerde ise
< 1.0 mm olan 0 olgu (%0), 1.01-2.0 mm ve 2.01-
4.0 mm olan 1’er olgu (%10) ve >4 mm olan 8 olgu
(%80) bulunmaktaydi. Primer iM’lerde ve metastatik
IM’lerde, Breslow kalinli§i yoniinden karsilastirildigin-
da, aradaki fark istatistiksel olarak anlamli bulunmadi
(p:0,358).

Lenfositik infiltrasyon: Primer iM’lerde lenfositik in-
filtrasyon yapan 5 olgu (%29,4), lenfositik infiltrasyon
yapmayan 12 olgu (%70,6) bulunmaktaydi. Metasta-
tik IM’lerde lenfositik infiltrasyon yapan 3 olgu (%30)
lenfositik infiltrasyon yapmayan 7 olgu (%70) bulun-
maktaydi. Primer ve metastatik iM’lerde lenfositik in-
filtrasyon yonunden karsilastinidiginda, aradaki fark
istatistiksel olarak anlaml bulunmadi (p:0,974).

Pigmentasyon: Primer iM’lerde pigmentasyon olan 4
olgu (%23,5), pigmentasyon olmayan 13 olgu (%76,5)
bulunmaktaydi. Metastatik iM’lerde ise pigmentasyon
olan 4 olgu (%36), pigmentasyon olmayan 7 olgu



(%64) bulunmaktaydi. Primer iM’lerde ve metastatik
iM’lerde pigmentasyon yoéniinden Kkarsilastirildigin-
da, aradaki fark istatistiksel olarak anlamli bulunmadi
(p:0,376).

BRAF V600E ekspresyonu: Primer iM’lerde BRAF
V600E ekspresyonu siddeti negatif olan 4 olgu
(%23,5), 1+ olan 3 olgu (%17,6), 2+ olan 6 olgu
(%35,3), 3+ olan 4 olgu (%23,5) bulunmaktaydi. Me-
tastatik iM’lerde BRAF V600E ekspresyonu siddeti O
olan 9 olgu (%30), 1+ olan 7 olgu (%23,3), 2+ olan 6
olgu (%20), 3+ olan 8 olgu (%26,6) bulunmaktaydi.
Primer iM’lerde ve metastatik iM’lerde BRAF V600E
ekspresyonu siddeti agisindan karsilastirildiginda
aradaki fark istatistiksel olarak anlamli bulunmadi
(p:0,803) (Resim 1 ve 2).

Primer iM’lerde BRAF V600E ekspresyon yiizdesi

Resim 1
Metastatik lenf nodunda 2+ BRAF V600E boyanmasi
(H&E x40)

Resim 2
Metastatik lenf nodunda 1+ BRAF V600E boyanmasi
(H&E x40)
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negatif olan 4 olgu (%23,5), <%10 olan 0 olgu (%0),
%10-50 olan 3 olgu (%17,6), >%50 olan 10 olgu
(%58,8) bulunmaktaydi. Metastatik iM’lerde BRAF
V600E ekspresyonu yluzdesi % 0 olan 9 (%30), <%10
olan 2 (%6,6), %10-50 olan 6 (%20), >%50 olan 13
(%43,3) olgu bulunmaktaydi. Primer ve metastatik
iM’lerde BRAF V600E ekspresyonu yiizdesi karsi-
lastirildiginda istatistiksel olarak anlaml bulunmadi
(p:0,602).

Primer ve metastatik iM’lerde her olguda BRAF
V600E ekspresyonu siddeti (negatif, 1+, 2+, 3+ )
BRAF V600E ekspresyonu yuzdesi ( negatif, < %10,
%210-50, > %50) sirasiyla 0, 1, 2, 3 seklinde puanlan-
mistir. Her olgu kendi icinde puanlari toplanarak ista-
tiksel olarak bakilmistir. Primer iM’lerde BRAF V600E
ekspresyonu siddeti ve ylzdesi toplam puani O olan
4 olgu (%23,5), 2 olan 0 olgu (%0), 3 olan 2 olgu (%
11,8), 4 olan 1 olgu (% 5,9), 5 olan 7 olgu (%41,1), 6
olan 3 olgu (%17,6) bulunmaktaydi. Metastatik iM’ler-
de BRAF V600E ekspresyonu siddeti ve ylizdesi top-
lam puani 0 olan 8 olgu (%26,7), 2 olan 1 olgu (%3,3),
3 olan 2 olgu (%6,6), 4 olan 8 olgu (%26,7), 5 olan 7
olgu (%23,3), 6 olan 4 olgu (%13,3) bulunmaktaydi.
Primer ve metastatik iM’lerde BRAF V600E ekspres-
yonu siddeti ve ylzdesi toplam puan agisindan karsi-
lastirildiginda aradaki fark istatistiksel olarak anlamli
bulunmadi (p:0,456).

CD271 ekspresyonu: Primer iM’lerde CD271 eks-
presyonu siddeti negatif olan 1 olgu (%5,9), 1+ olan 1
olgu (%5,9), 2+ olan 5 olgu (%29,4), 3+ olan 10 olgu
(%58,8) bulunmaktaydi. Metastatik iM’lerde CD271
ekspresyonu siddeti 0 olan 2 olgu (%6,6), 1+ olan 3
olgu (%10), 2+ olan 4 olgu (%13,3), 3+ olan 21 olgu
(%70) bulunmaktaydi. Primer ve metastatik iM’lerde
CD271 ekspresyonu siddeti acisindan karsilastirildi-
ginda aradaki fark istatistiksel olarak anlamh bulun-
madi (p:0,837) (Resim 3,4).

Primer iM’lerde CD271 ekspresyon yiizdesi negatif
olan 1 olgu (%5,9), <%10 olan 3 olgu (%17,6), %10-
50 olan 6 olgu (%35,3), >%50 olan 7 olgu (%41,2) bu-
lunmaktaydi. Metastatik iM’lerde CD271 ekspresyo-
nu ylizdesi %0 olan 2 olgu (%6,6), <%10 olan 3 olgu
(%10), %10-50 olan 4 olgu (%13,3), >%50 olan 21
olgu (%70)olgu bulunmaktaydi. Primer ve metastatik
iM’lerde CD271 ekspresyonu yiizdesi karsilastirildi-
ginda istatistiksel olarak anlamli bulunmadi (p:0,214;
p<0,05).

Primer ve metastatik iM’lerde her olguda CD271 eks-
presyonu siddeti (negatif, 1+, 2+, 3+ ve CD271) eks-
presyonu ylzdesi (negatif, <%10, %10-50, > %50)
sirasiyla 0, 1, 2, 3 seklinde puanlanmistir. Her olgu
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Resim 3
Metastatik lenf nodunda 3+ CD 271 boyanmasi (H&E
x100)

Resim 4
Metastatik lenf nodunda 2+ CD 271 boyanmasi (H&E
x100)

kendi icinde puanlari toplanarak istatiksel olarak ba-
kilmistir. Primer iM’lerde CD271 ekspresyonu siddeti
ve yuzdesi toplam puani 0 olan 1 olgu (%5,9), 2 olan
0 olgu (%0), 3 olan 2 olgu (% 11,8), 4 olan 4 olgu (%
23,5), 5olan 5 olgu (%29,4), 6 olan 5 olgu (%29,4) bu-
lunmaktaydi. Metastatik iM’'lerde CD271 ekspresyonu
siddeti ve yuzdesi toplam puani 0 olan 2 olgu (%6,6)
, 2 olan 1 olgu (%3,3), 3 olan 1 olgu (%3,3), 4 olan
5 olgu (%16,6), 5 olan 3 olgu (%10), 6 olan 18 olgu
(%60) bulunmaktaydi. Primer ve metastatik iM’lerde
BRAF V600E ekspresyonu siddeti ve ylzdesi toplam
puan agisindan karsilastirildiginda aradaki fark ista-
tistiksel olarak anlamli bulunmadi (p:0,258).

Sagkalim Analizleri: Olgularin tani anindan bugiine

kadar izlemleri incelendi. Primer iM'si olan bireylerin
1-51 ay arasinda izlendigi bunlarin da 3’tniin (%17,6)
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6ldigu, metastatik iM'li bireylerin 1-77 ay arasinda iz-
lendigi bunlarin 7’sinin (% 23,3) oldugu goruldi.

Primer IM’li 6ltim olan 3 bireyin hepsi tani aninda evre
2c olarak degerlendirilirken metastatik iM’li 8liim olan
bireylerin 5'i (%71,4) Evre 3, 2'si (%28,5) Evre 4 ola-
rak degerlendirildi. Sagkahm iliskileri Kaplan-Meier
Analizi ile degerlendirildi. Cinsiyet, Ulser, mitoz, pig-
mentasyon, lenfositik infiltrasyon, Breslow kalinhgt,
BRAF V600E ekspresyon siddeti, BRAF V600E eks-
presyon ylzdesi, CD271 ekspresyon siddeti, CD271
ekspresyon ylizdesinin puan olarak degerinin sagka-
lim ile iliskisi degerlendirildi.

Kadinlarin 6'si (%60), erkeklerin 4'inde (%40) 6lim
olmustur. Kadin ve erkekler arasinda sagkalim iliskisi-
ne bakildiginda istatistiksel olarak anlamli bulunmadi
(p:0,765;%95 Cl:24,512-34,724) (%95 CI: Confiden-
ce Interval (Given Arahgi).

Breslow kalinligi < 1.0 mm olan 3 olgu, 1.01-2.0 mm
olan 3olgu ve 2.01-4.0 mm olan 4 olgunun higbirin-
de dlen olmazken = 4 mm olan 18 olguda 5 olguda
(%27,8) 6lum olmustur. Breslow kalinhgi ile sagkalim
iliskisine bakildiginda istatistiksel olarak anlamh bu-
lundu (p:0,000; %95 ClI: 24,512- 34,724) (Tablo 2).

Ulser olan olgularin 5’ (%23,8) 6liim olurken dlser ol-
mayan olgularda 6len yoktur. Ulser ile sagkalim iligki-
sine bakildiginda istatistiksel olarak anlamli bulundu
(p:0,02; %95 ClI: 24,512- 34,724) (Tablo 2).

Pigmentasyon olan olgularin 1l'inde (%12,5) 6lim
olurken pigmentasyon olmayan olgularin 4’Gnde
(%20) 6lum olmustur. Pigmentasyon ile sagkalim ilis-
kisine bakildiginda istatistiksel olarak anlamh bulun-
madi (p:0,02; %95 ClI: 24,512- 34,724) (Tablo 2).

BRAF V600E ekspresyon siddeti 0 (0 puan) olan 13
(%) , 1+ (1puan) olan 10 (%), 2+ (2 puan) olan 12, 3+
(3 puan) olan 12 olgu bulunmaktaydi. Olenlerin BRAF
V600E ekspresyon siddetine bakildiginda; siddeti O
olan 2 (%15,4), 1+ olan 10 (%10,0), 2+ olan 12 (%25),
3+ olan 12 (%33,3) olgu bulunmaktadir. BRAF V600E
ekspresyon siddeti ile sagkalim iliskisine bakildiginda
istatistiksel olarak anlamli bulundu (p:0,037; %95 CI:
24,512- 34,724) (%95 CI: Confidence Interval (Glven
Arahgi) (Tablo 2 — Sekil 1).

BRAF V600E ekspresyon yuzdesi %0 (0 puan) olan
13, <%10 (1puan) olan 2, %10-50 (2puan) olan 9,
>%50 (3puan) olan 23 olgu bulunmaktaydi. Olenle-
rin BRAF V600E ekspresyon ylizdesine bakildiginda;
%0 olan 2 (%16,7), <%10 olan 0 (%0), %10-50 olan 2
(%22,2), >%50 olan 6 (%26,1) bulunmaktadir. BRAF



Tablo 2 Sagkalim analizleri
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Breslow kalinhgi N % 95 CI P degeri
<1mm g
1,01 -2 mm 3
0,000
2,01 —4 mm 4
>4 mm 18
Ulser
Var 21 16,054-27,664 0,02
Yok 7 31,567-47,290
Pigmentasyon
Var 8 6,013-13,239 0,668
Yok 20 3,413-21,354
BRAF V600E Ekspresyon Siddeti
0 (Negatif) 13 13,04 — 28,22
1(1+) 10 19,97 — 48,46 0,037
2(2+) 12 23,29 — 34,03
3(3+4) 12 27,12 — 46,82
B o sagkalim iliskisine bakildiginda istatistiksel olarak
] :mz;‘ ey anlamli bulundu (p:0,012; %95 ClI: 24,512- 34,724).
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Sekil 1
Sagkalim egrisi. BRAF V600E ekspresyon siddeti ile
sagkahm iliskisi.

V600E ekspresyon yiizdesi ile sagkalim karsilastiril-
diginda istatiksel olarak anlamh bulunmadi (p:0,066;
%95 Cl: 24,512- 34,724).

BRAF V600E ekspresyon siddeti O puan olan 13
(%27,6) , 1, 2, 3 puan olan 34 (%72,4) olgu bulun-
maktaydi. Olenlerin BRAF V600E ekspresyon sidde-
ti; 0 puan olan 2 (%15,4), 1, 2, 3 puan olan 34 (%23,5)
bulunmaktadir. BRAF V600E ekspresyon siddeti ile

BRAF V600E ekspresyon siddeti ve ylzdesi puanlari
toplami 3 puan olan 13 (%27,6) , 2, 4, 5, 6 puan olan
34 (%72,3) olgu bulunmaktaydi. Olenlerde; 3 puan
olan 2 (%15,4), 2, 4, 5, 6 puan olan 34 (%23,5) olgu
bulunmaktadir. BRAF toplam puan 3 ile sagkalim ilis-
kisine bakildiginda istatistiksel olarak anlamli bulundu
(p:0,029; %95 CI: 24,512- 34,724).

CD271 ekspresyon siddeti 0 (0 puan) olan 3 (%6,3),
1+ (1 puan) olan 4 (%8,5), 2+ (2 puan) olan 9 (%19,1),
3+ (3 puan) olan 31 (%65,9) olgu bulunmaktadir.
Olenlerin CD271 ekspresyon siddeti; siddeti 0 olan 0
(%0), 1+ olan 2 (%50), 2+ olan 2 (%22,2), 3+ olan
6 (%19,4) olgu vardir. CD271 ekspresyon siddeti ile
sagkalim iliskisine bakildiginda istatistiksel olarak an-
lamli bulunmadi (p:0,520; %95 CI: 24,512- 34,724).

CD271 ekspresyon yuzdesi %0 (0 puan) olan 3 (%6,3),
<%10 (1puan) olan 6 (%12,7), %10-50 (2 puan) olan
10 (%21,3), >%50 (3 puan) olan 28(%59,6) olgu bu-
lunmaktadir. Olenlerin CD271 ekspresyon yiizdesi;
%0 olan 0 (%0), <%10 olan 2 (%33,3), %10-50 olan
2 (%20), >%50 olan 6 (%21,4) olgu vardir. CD271
ekspresyon yizdesi ile sagkalim karsilastinidiginda
istatiksel olarak anlamli bulunmadi (p:0,231; %95 ClI:
24,512- 34,724).
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Tartisma

iIM tim deri kanserlerinin %4-5'ini ve deri kanserleri-
ne bagh élumlerin de %75’ini olusturmaktadir (2, 15).
Uzak metastazli iM hastalari tipik olarak kétii prog-
noza sahiptir ve bes yillik sagkalim oranlari yaklasik
% 16 ve medyan sagkalim bir yildan azdir (16). I. ve
1. evre iIM’lerde prognostik faktérler: giiclii prognostik
olanlar (sagkalim acisindan bagimsiz prediktif faktor-
ler): Breslow tumor kalinhginin artmasi, ulser varligi,
mitotik indeksin artmasi; zayif prognostik faktorler; ya-
sin artmasil, erkek cinsiyet, bas-boyun lokalizasyonu,
Clark level'in artmasi, yuzeyel disindaki alt tipler, len-
fovaskuler invazyon varhgi, perinéral invazyon varhgi,
regresyonun olmasi tiumori infiltre eden lenfositlerin
olmamasi olarak siniflandirilabilimektedir (17). Litera-
turde yer alan diger calismalarda ise CD271 ekspres-
yonunun iM'nin prognostik faktorlerinden olan Bres-
low kalinhigi, Clark level, sentinel lenf nodu durumu,
patolojik evresi, rekirens, 6lim ile 6nemli bir korelas-
yonu gosterilememistir (1, 9).

Primer iM’lerde ve metastatik iM’lerde BRAF V600E
ekspresyonu siddeti acisindan karsilastirildiginda ara-
daki fark istatistiksel olarak anlamli bulunmadi. Lite-
ratlrde, konu hakkinda birbiriyle ¢elisen veriler yer al-
maktadir. Ancak, Bhandaru ve arkadaslari AJCC evre
I'den evre lll'e ilerledik¢e yuksek BRAF ekspresyonu-
nun anlamh sekilde arttigini ve evre llI'den IV'e iler-
ledikce anlamh sekilde azaldigini bildirmislerdir (18).
Chen ve arkadaslari lenf nodu metastazi ile BRAF mu-
tasyonu arasinda anlamli iliski bildirmislerdir (19). Shi-
nozaki ve arkadaslari eszamanli lenf nodu metastazi
ile iliskili primer timdrlerde BRAF mutasyon sikligi bi-
raz daha yiksek bulurken, lenf nodu metastazi olma-
yan primer iM’lere kiyasla istatistiksel olarak anlamli
bulmamislardir (20). Bunun aksine Eigentler ve arka-
daslari ilk tanidaki timor evresi ile BRAF mutasyonu
arasinda anlaml iliski oldugunu bildirmislerdir (21).

Primer iM’'lerde ve metastatik iM’lerde lenfositik in-
filtrasyon yoninden karsilastirildiginda, aradaki fark
istatistiksel olarak anlamli bulunmadi. Lenfosit infilt-
rasyonu ile timdr hiicresi tipi, pigmentasyon, atipi,
mitotik sayl ve hastanin cinsiyeti ve yasl arasinda
anlamli bir iliski gosteremedik. Baska bir calismada
invazyon seviyesi, tumor tipi ve lenfosit infiltrasyonu
arasinda bizim calismamiza benzer sekilde anlamli
bir iliski bulunamadigini belirtmislerdir (22).

Primer iM’'lerde ve metastatik iM’lerde CD271 eks-
presyonu siddeti ve yuzdesi acisindan karsilastiril-
diginda aradaki fark istatistiksel olarak anlamli bu-
lunmadi. Fakat CD271 ekspresyonunun siddet ve
ylizdesinin toplam puan olarak degerlerine bakildigin-
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da en ylksek puan olan 6 puani alan olgu sayisinin
primer iM’lerde % 29,4 oraninda, metastatik iM’lerde
% 60 oraninda bulduk. Bu durumda yeterli olgu sa-
yisinda metastatik iM’lerde CD271 ekspresyonunun
daha fazla oldugu gorulebilir. Guo ve arkadaslari yine
bizim calismamizda oldugu gibi primer ve metastatik
iM’lerde CD271 ekspresyonu arasinda fark bulmamis-
lardir (1). Mohamed ve arkadaslari bizim ¢calismamiza
benzer sekilde, CD271 ile Breslow, evre, lenf nodu du-
rumu ile ya da sagkalim ile iliski bulamamislardir (9).
CD271’in norotropik invaziv iM’lerde eksprese edildi-
gini, buna karsin perindral invazyonu olmayan invaziv
iM’lerde CD271 ekspresyonu bulunmadigini gésteren
calismalar vardir (23). Ayrica iM’lerde CD271 pozitif
olanlarin daha invaziv oldugu ve beyin invazyonun
sik oldugu bilinmektedir (11). Bizim ¢alismamizda da
primer iM’lerde CD271 pozitif olan olgularda CD271
pozitifligini timérin daha derin alanlarinda daha fazla
oldugunu ya da ekspersyon siddetinin arttigini goz-
lemledik. Ayrica metastatik ve primer iM’lerde buyiik
damarlarin ¢evresine ve perindral invazyon alanla-
rinda CD271 ekspresyon siddetinin diger alanlardan
daha fazla oldugunu beyin invazyonu yapan vakalarin
hepsinde de CD271 ekspresyonu oldugunu gozlem-
ledik.

BRAF V600E ile CD271 arasinda ekspresyon siddeti
ve ylizdesi acisindan istatiksel olarak anlamli iliski bu-
lunmadi. CD271 ekspresyonun invaziv timorlerle ilis-
kilendirilmesi tam aksine BRAF V600E’nin evre IlI'den
evre 1V'e gecerken ekspresyonun azaldigini gosteril-
mesi bu iki belirtecin invazyon ve metastaz Uzerinde
benzer etkisinin olmadigini géstermektedir (11,18).

BRAF V600E ekspresyon siddeti ile sagkalim iliski-
sine bakildiginda istatistiksel olarak anlamli bulundu.
BRAF ekspresyonun bagimsiz bir prognostik faktor
olmadigini gosteren veriler de yer almaktadir (6, 18,
20, 24).

CD271 ekspresyon siddeti ile sagkahm iliskisine
bakildiginda istatistiksel olarak anlamli bulunmadi.
CD271 ekspresyon yiizdesi ile sagkahm karsilastiril-
diginda istatiksel olarak anlamli bulunmazken; Beretti
ve arkadaslari CD271 ve sagkalim arasinda dnemli
iliski bildirdiler (10). Gambichler ve arkadaslar CD271
ile yas arasinda negatif 6limle pozitif korelasyon bil-
dirmislerdir (25).

Bu verilere ilave olarak ¢alismamizda, primer ve me-
tastatik iM’lerde arasinda Ulser varligi ve mitoz sayi-
sI acisindan istatistiksel olarak anlamli fark bulundu.
Metastatik iM’lerde hepsinde ulser tespit ettik. Bu du-
rum metastatik iM gelisene kadar ulserasyonun da
oldugu seklinde ya da Ulserasyon olanlar da metas-



taz gelismesinin daha kolay oldugu seklinde yorum-
lanabilir. Ulserasyonun tek basina iM'nin prognostik
bir faktorii oldugu bilinmektedir (26). Mitoz sayisinda
ile pozitif dogrusal bir iliski vardir mitoz sayisi arttikca
lokal iM'den metastatik iM'ye ilerlemektedir. Timor
kahnhgi arttikca mitotik indeks arttigini gosteren ca-
lismalar vardir ayni zamanda mitoz metastatik IM’lu
hastalarda prognozu etkilemektedir (17).

Calismamizda Breslow tumor kalinligi ile primer ve
metastatik iM’lerde arasinda istatistiksel olarak an-
lamli fark bulunmadi. Fakat primer iM’lerde timér ka-
inh@ >4mm olanlar %52,9 iken metastatik iM’lerde
bu oran % 82'dir. istatistiksel olarak anlamli bulunma-
sa da yeterli olgu sayisi saglandijinda aradaki oran-
tisal fark gbz onune alindiginda metastatik iM'lerde
timor kalinliginin daha fazla oldugunu gorebiliriz.

Calismamizda pigmentasyon varligi ve timore len-
fositik infiltrasyon agisindan primer ve metastatik iM
gruplari arasinda istatistiksel olarak anlamh fark bu-
lunmadi. Fakat lenfositik infiltrasyon ve pigmentasyon
varhiginin her iki grupta da benzer oranlarda ve ayni
vakalarda olmasi lenfositik infiltrasyonun pigmentas-
yon olan olgularda oldugunu distndirdd. Ancak bu-
nunla ilgili daha ¢ok olgu sayisi olan ¢alismalar yapil-
masi fayda saglayacaktir.

Calismamizda cinsiyet, pigmentasyon varligi acisin-
dan sagkalim arasinda istatistiksel olarak anlamli ilis-
ki belirlemedik. Fakat Breslow kalinligi ile sagkalim
arasinda istatistiksel olarak anlamli iliski bulduk ve
Breslow kalinligi arttikca sagkalim oranlari dismekte-
dir. Ulser varh§i ve sagkalim arasinda da istatistiksel
olarak anlamli iliski bulduk. Ulser olanlarda sagkalim
oranlarinin dustugunu belirledik.

Sonug¢

Calismamizda CD271 ekspresyon siddeti ve ylzde-
si agisindan primer ve metastatik iIM gruplarinda ve
sagkalim arasinda istatistiksel olarak anlamli fark be-
lirremedik. Fakat CD271 ekspresyonunun siddet ve
ylizdesinin toplam puan olarak degerlerine bakildigin-
da en yiiksek puan olan 6 puani alan olgu sayisinin
primer iM’lerde % 29,4 oraninda, metastatik iM’lerde
% 60 oraninda oldugunu belirledik.

Calismamizda BRAF V600E ekspresyon siddeti ve
yiizdesi agisindan primer ve metastatik iIM gruplarin-
da istatistiksel olarak anlamli sonu¢ c¢ikmadi ve her
grupta benzer siddet ve yiizde oranlarinda ekspres-
yon gorildi. Fakat BRAF V600E ekspresyonunun
sagkalimla istatistiksel olarak anlamli iliskisini bulduk.
Ayrica BRAF V600E ekspresyonu olmayanlarla sid-
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deti ne olursa olsun ekspresyon olanlar arasinda da
sagkalim agisindan istatistiksel olarak anlamli fark
bulundu. Bu durum da BRAF V600E ekspresyonunun
evreden bagimsiz bir prognostik faktor olabilecegini
gOsterebilir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.
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Amac

Bu calismada bir arastirma ve uygulama hastane-
sinde cesitli branslarda gorev alan hemsirelerin go-
gus cerrahisi uygulamalari hakkindaki bilgi duzeyle-
rini 6lgmek ve bunlari etkileyen faktorleri belirlemek
amaclanmistir.

Gere¢ ve Yontem

Arastirmanin yapildigi hastanede aktif gorev yap-
makta olan hemsireler davet edildi. Evrenin tama-
mina(N:480) ulasiimasi hedeflendi. Gonulli  olan
175(%36) hemsire Uzerinde anket ¢alismasi yapildi.
Veriler profesyonel ¢evrimigi anket degerlendirme ve
oylama platformu aracihgiyla toplandi. Tek degiskenli
analizde anlamli bulunan parametreler lineer regres-
yon modeline alinarak; etki eden degiskenler deger-
lendirildi.

Bulgular

Ankete katilanlarin gogus cerrahisi uygulamalari bilgi
dizeyi ortalama puani 69,8+12,6 olarak tespit edildi.
30 yasin Uzerinde olanlarin puani, 30 yas ve altinda
olanlardan daha yuksekti(p<0,001). Lisans/ lisansustt
mezunu olanlarin puani, lise / 6n lisans mezunu olan-
lardan daha ylUksekti(p<0,001). G6gus cerrahisi klini-
ginde ¢alismis olanlarin puani, calismamis olanlardan
daha yiksekti(p<0,001). Gogus cerrahisi kliniginde

calismay! ya da calismaya devam etmeyi isteyenlerin
puani, istemeyenlerden daha yuksekti(p<0,001). Tek
degiskenli analizde anlaml bulunan degiskenler (yas,
egitim durumu, g6gus cerrahisi kliniginde calisma
durumu, g6gus cerrahisi kliniginde calismay! / ¢alis-
maya devam etmeyi isteme durumu) lineer regresyon
modeline alinarak gégis cerrahisi uygulamalari bilgi
diuzeyi puanina etki eden degiskenler degerlendirildi.
30 yasin Uzerinde olmanin(p<0,001), goégus cerrahisi
kliniginde calismis olmanin(p<0,001) bilgi duzeyi pu-
ani acisindan koruyucu faktérler olabilecegi belirlendi.

Sonug

Hemesirelerin gégus cerrahisi uygulamalari bilgi di-
zeylerinin istenen seviyede olmadi§li saptanmistir.
Go6gus cerrahisi uygulamalar ile ilgili bilgilerin gin-
cellenmesi amaciyla, hemsirelere yonelik kurum ici
egitimler diizenli sekilde, giincel bilgilerle veriimelidir.

Anahtar Kelimeler: Bilgi Dizeyi, Gogus Cerrahisi,
Hemsire

Abstract

Objective

This study, it was aimed to measure the knowledge
level of nurses working in various branches in a
research and practice hospital about thoracic surgery
practices and to determine the factors affecting them.
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Material and Method

Nurses working actively in the hospital where the
research was conducted were invited. It was aimed
to reach the entire universe (N:480). A survey was
conducted on 175 (36%) nurses who volunteered.
Data were collected through a professional online
survey evaluation and voting platform. Parameters
found to be significant in univariate analysis were
included in the linear regression model; influencing
variables were evaluated.

Results

The mean score of the knowledge level of thoracic
surgery practices of the participants was determined
as 69.8+12.6. Those over 30 years of age had a
higher score than those aged 30 years and younger
(p<0.001). The scores of those with postgraduate/
graduate degrees were higher than those with high
school/associate degree graduates (p<0.001).
The scores of those who worked in the thoracic
surgery clinic were higher than those who did not
work (p<0.001). The scores of those who wanted
to work or continue working in the thoracic surgery

Giris

Tip biliminde cerrahi branslar 6zellikle 20. yizyilin or-
talarina dogru antibiyotiklerin kesfi ve diinya savaslari
ile birlikte gelismeye baslamistir. Eric Carlens 1949
yilinda c¢ift lumenli entiibasyon tlpini kesfetmistir.
1962'de Frank Robertshaw'in bugtin tercih edilen gift
Iimenli entlbasyon tup modelini gelistirmesi ile be-
raber tek akciger ventilasyonu saglanabilmistir. Anes-
tezi alanindaki bu yeniliklerle birlikte gogus cerrahisi
gelismeye baslamistir (1).

Ulkemizde ise gogus cerrahisi 1990’11 yillarin baslarin-
da ayri bir ana bilim dali olarak ¢calismaya baslamis-
tir. Onceleri genel cerrahi ana bilim dali icinde daha
sonra ise gogus kalp damar cerrahisi bransi olarak
tanimlanmistir. Gogus cerrahisi diger cerrahi birimlere
gore nispeten gec gelisim gdstermesi ve yakin zama-
na kadar ayri bir anabilim dali olarak calismaya basla-
mamasi neticesinde, saglik calisanlari arasinda fazla
taninmayan ve yeterli bilgi duzeyine sahip olunmayan
bir bilim dali olmustur (2, 3, 4). Bunun yaninda su an
icin bile saglk hizmeti veren merkezlerin bazilarinda
gogus cerrahisi bransi tam anlamiyla islev géreme-
mektedir. Bu ve benzeri sebeplerden dolayr goégus
cerrahisi diger uzman hekimler tarafindan bile yete-
rince taninmamaktadir. Bu durum 6zellikle daha énce
gogus cerrahisi kliniginde ¢alisma deneyimi olmayan
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clinic were higher than those who did not (p<0.001).
Variables that were found to be significant in the
univariate analysis (age, education, working status in
the thoracic surgery clinic, willingness to work in the
thoracic surgery clinic/willingness to continue working
in the thoracic surgery clinic) were included in the
linear regression model, and the variables affecting
the thoracic surgery practice knowledge level score
were evaluated. It was determined that being over 30
years old (p<0.001) and having worked in a thoracic
surgery clinic (p<0.001) might be protective factors in
terms of knowledge level score.

Conclusion

It was determined that the knowledge level of nurses
on thoracic surgery practices was not at the desired
level. In order to update the information about thoracic
surgery practices, in-house trainings for nurses should
be given regularly with up-to-date information.
Thoracic

Keywords: Nurse,

Surgery

Knowledge Level,

hemsirelerin, gégus cerrahisi hastalarinin klinikteki
takip ve tedavilerinde destek ihtiyaci duymasina ve
glnluk pratikte zorlanmasina sebep olmaktadir. Bu-
nun yaninda hemsirelikte branslasmanin olmamasi,
sik gorev yeri degisimi gibi etmenler durumu daha da
zorlastirmaktadir. Bu calisma ile bir hastanede cesit-
li branslarda gorev alan hemsirelerin gégus cerrahisi
uygulamalari hakkindaki bilgi dizeylerini élgmek ve
bunlari etkileyen faktérleri belirlemek amaclanmistir.

Gerec ve Yontem

Bu calisma icin Suleyman Demirel Universitesi Tip Fa-
kultesi Klinik Arastirmalar Etik Kurulundan 02.11.2020
tarih ve 343 sayisi ile etik kurul onay1 alinmistir. An-
ket uygulamasi 6ncesi, hemsirelere arastirmaile ilgili
gerekli bilgilendirmeler yapilmistir. Arastirmaya dahil
edilme kriterleri; arastirmanin yapildigi hastanede ca-
lisan hemsire olmak ve katilimcinin gondlli olmasiy-
di.

Bu calismaya 10/11/2020-01/03/2021 tarihleri ara-
sinda arastirmanin yapildi§i hastanede aktif gorev
yapmakta olan hemsireler davet edildi. Evrenin ta-
mamina(N:480) ulasiimasi hedeflendi. Gondlli olan
175(%36) hemsire lizerinde anket calismasi yapildi.
Go6gus cerrahisi uygulamalarinin temel prensiplerini,
hasta bakim ve tedavisinde dikkat edilmesi gereken



gunlik pratikte sik karsilasilan konular kapsayan 30
soruluk anket formu olusturuldu ve gonullilere uygu-
land!.

Veriler profesyonel ¢evrimici anket degerlendirme ve
oylama platformu olan www.surveey.com araciligiyla
toplandi. Verilerin toplanmasinda kullanilan anket for-
munun ilk béliminde hemsirelerin tanitici 6zelliklerini
iceren bes soru, ikinci béliminde ise; gbgus cerrahisi
klinigi ile ilgili bilgi dizeylerini tespit etmeye yonelik
22 soru(Tablo 1) bulunup, cevap siklari “dogru” ve
“yanhs” ifadelerini icermekteydi. Ayrica anketin son
Uc sorusu klinik ile ilgili memnuniyeti ve bilgi diizeyini
yukseltme konusundaki dnerilerini agiklamaya yone-
likti. Ankette bulunan 22 bilgi sorusu her soru icin 4,54
puan verilerek toplam 100 puan lzerinden degerlen-
dirilmistir. Anket calismasinin degerlendirmesi icin; 60
ve alti yetersiz, 60-80 arasi orta, 80 ve Usti iyi olarak
belirlendi. Verilerin analizinde SPSS paket programi
kullanildi. p<0,05 anlamli olarak kabul edildi. Tek de-
giskenli analizde anlamli bulunan parametreler lineer
regresyon modeline alinarak; etki eden degiskenler
degerlendirildi.

Bulgular

Arastirma grubunun %70,8'i 40 yasin altindaydi ve
%73,1'i kadindi. %76'sI lisans/lisanststi mezunuy-
du ve %81,1'i yogun bakim, acil servis veya ameli-
yathanede calismisti. Grubun %9,1'i 5 yildan fazla,
%14,9'u 1-5 yil arasinda, %13,7'si 1 yildan az sireyle
gogus cerrahisi kliniginde calismisti. Arastirma grubu-
nun %40,6’s1 gogus cerrahisi kliniginde ¢alismayi ya
da calismaya devam etmeyi istiyordu. Arastirma gru-
bunun sosyodemografik ve isle ilgili 6zelliklere gore
dagihmi Tablo 2'de yer almaktadir.

Katilimcilarin biytk cogunlugunu olusturan kadin-
larin puan ortalamasinin erkeklerden yiksek oldugu
gorulmekle beraber iki grup arasinda anlamli fark
saptanmadi.

30 yasin Uzerinde olanlarin goégus cerrahisi uygu-
lamalari bilgi dizeyi puan (GCUBDP) ortalamasi
73,6+11,4 idi. Bu grubun puan ortalamasi, 30 yas
ve altinda olanlardan (64,4+12,5) daha yuksek-
ti(p<0,001). Lisans/ lisansisti mezunu olanlarin
GCUBDP degeri (71,8+£12,0), lise/6n lisans mezunu
olanlardan (63,6+12,9) daha yuksekti(p<0,001). Go-
gus cerrahisi kliniginde ¢alismis olanlarin GCUBDP
degeri (76,4+11,5) calismamis olanlardan (65,8+11,7)
daha yuksekti(p<0,001). Gogils cerrahisi kliniginde
calismay! ya da c¢alismaya devam etmeyi isteyenle-
rin GCUBDP degeri (73,9+13,3), istemeyenlerden
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(67,1+11,5) daha ylksekti (p<0,001). Arastirma gru-
bunun GCUBDP ortalamalarinin sosyodemografik
ve isle ilgili 6zelliklere gore dagihmi Tablo 3'de yer
almaktadir.

Gogus cerrahisi kliniginde ¢alismis olanlarin memnu-
niyet durumu incelendiginde katihmcilarin (%94) bi-
yuk oranda ¢alismis olmaktan memnun-¢cok memnun
oldugu saptanmistir. Memnuniyet durumunun bilgi
dizeyinde anlamli bir fark olusturmadigi belirlenmistir.
Tek degiskenli analizde anlamli bulunan degiskenler
(yas, egitim durumu, gégus cerrahisi kliniginde calis-
ma durumu, gogus cerrahisi kliniginde calismay! / ¢ca-
lismaya devam etmeyi isteme durumu) lineer regres-
yon modeline alinarak GCUBDP degerine etki eden
degiskenler degerlendirildi (Tablo 4).

30 yasin tzerinde olmanin (B=8,4, %95 GA=5,0-11,9,
p<0,001), gbgus cerrahisi kliniginde ¢calismis olmanin
(B=9,0, %95 GA=4,9-13,1, p<0,001) GCUBDP agcI-
sindan koruyucu faktérler olabilecegi belirlendi.

Anketin sonunda hemsirelere yoneltilen acgik uclu so-
ruya (“Gogus cerrahisi hemsireligi ile ilgili 6nerileriniz
varsa yaziniz?") geri dénis yapanlarin %81'i hizmet
ici egitimin ihtiyac oldugunu ifade etmistir.

Tartisma

2012 yilinda uzman hekimler Gizerinde yapilan anket
¢alismasi sonucunda; hekimler icerisinde gogus cer-
rahisi alani ile ilgili hatali yorumlarin oldugu tespit edil-
mistir (2). Benzer sekilde bu ¢alismada hemsirelerin
g06gus cerrahisi uygulamalari hakkindaki bilgi diizeyi-
nin istenen seviyede olmadigi goruld.

Bu c¢alismada katilimcilarin %78,9'unun bilgi dizeyi-
nin orta ve iyi derecede oldugu saptanmistir. Tarhan
ve ark.’nin (2016) gogus cerrahisi uygulamalariyla
ilgili hasta yonetimi konusunda yaptiklari ¢calismada,
hemsirelerin %55,6'sinin bilgi dizeyinin yeterli ve
orta derecede oldugu saptanmistir (5). Calismamizda
hemsirelerin gdgus cerrahisi klinik uygulamalariyla il-
gili bilgi diizeylerinin orta seviyede oldugu saptanmis
olup, bilgi diizeylerinin yikseltiimesi gerektigi aciktir.
Yas durumuna gore bilgi diizeyi incelendiginde 30 yas
ve Ustl grubun puan ortalamasinin yuksek oldugu
saptanmistir. Bu durumun mesleki tecriibenin yas ile
artmasina bagliyoruz.

Egitim dlzeyine gore bilgi dizeyi incelendiginde, egi-
tim duizeyi yukseldikge bilgi puani artmistir. Lisans-li-
sansiistl egitim alanlarda ortalama bilgi puan ortala-
masi, lise-6n lisans egitim alanlara gére daha yuksek
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Tablo 1 Go6gus cerrahisi pratik uygulamalari ile ilgili sorular ve cevap dagilimlari

Gogus cerrahisi pratik uygulamalari ile ilgili sorular n (%)

Multiple kaburga kirigi olan hastalar hareket ettiriimemelidir.

Dogru 139 79,4
Yanlis 36 21,6
Sternum fraktiirii olan hasta yan yatirilabilir.

Dogru 17 9,7
Yanlis 158 90,3
Post-op gogis cerrahisi hastasinin miimkiin olan en kisa siirede oral alimi acilmali ve mobilizasyonu saglanmalidir.

Dogru 121 69,1
Yanlis 54 30,9
Pndémotoraks nedeniyle takip edilen hastaya oksijen tedavisi vermek pndmotoraksin rezorbe olmasini hizlandirmaktadir.
Dogru 129 73,7
Yanlis 46 26,3
Post-op gogus cerrahisi hastalarinda ilk 24 saatte solunum egzersizine baslanmamalidir.

Dogru 92 52,6
Yanhs 83 47,4
Akciger rezeksiyonu olan hastalarin post-op erken monitorizasyonu ritm bozuklugu ve vital bulgular takibi icin 6nemlidir.
Dogru 174 99,4
Yanlis 1 0,6
Ploredez kisaca akciger zarlarini birbirine yapistirma islemidir.

Dogru 148 84,6
Yanlis 27 15,4
Osilasyon gogiis tiipii hattindaki sivinin asagi yukari gidip gelme hareketidir.

Dogru 145 82,9
Yanlis 30 17,1
Drenaj sisesinde hava kabarciklarinin goriilmesi hava kacaginin devam ettigini gostermez.

Dogru 46 26,3
Yanlis 129 73,7
Heimlich valf hava ya da sivinin geri doniisiine engel olmak icin kullanilan tek yonli alettir

Dogru 154 88
Yanhs 51 12
Gomco istenen aralikta ve basingta aspirasyon saglayan cihazdir.

Dogru 143 81,7
Yanlis 32 18,3

Gogus tiipii takilan toraks travmali veya post-op hastalarda drenaj miktarinda hizli artis vaskiiler yaralanma gostergesi olabilir
ve yakin takibi onerilir.

Dogru 171 97,7
Yanlis 4 2,3

Plevral eflizyonlu hastalarda su alti drenaj sisesi doldugu zaman; sisenin listiinde yer alan doldurma deliginden steril aspirator
sondasini i¢ine yerlestirilerek seviye en az 100’e gelecek sekilde aspire etmek uygundur.

Dogru 144 82,3
Yanlis 31 17,7

Hastalarin mobilizasyonu esnasinda su alti drenaj siseni her zaman diz altinda tutmasi 6nerilmektedir.
Boylece sise icindeki mayinin toraks bosluguna kagmasi ve enfeksiyon riskini azaltiriz.

Dogru 172 92,3
Yanlis 3 1,7
Su alti drenaj sisesinin siirekli dik tutulmasi sistemin hava almasinin engellemek i¢in 6nerilmektedir.

Dogru 161 92
Yanhs 14 8
Gogus tiipiinde hava kacagi olan hastanin transferi esnasinda gogiis tiipi klemplenebilir.

Dogru 151 86,3
Yanhs 24 13,7
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Devami

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

GoOgus cerrahisi pratik uygulamalari ile ilgili sorular ve cevap dagilimlari- Devami

Gogiis cerrahisi pratik uygulamalari ile ilgili sorular ‘ n (%)
Drenaj sisesindeki tiim sivinin steril bir sekilde tamaminin bosaltilmasinda sakinca yoktur.

Dogru 38 21,7
Yanhs 137 78,3
Gogus tiipi takilan hastalara solunum egzersizi yapilmasi agriyi arttiracagi icin 6nerilmemektedir.

Dogru 38 21,7
Yanhs 137 78,3
Gogis tiipliniin bagh oldugu su alti drenaj sisesinin icindeki sivi seviyesi en az 100’de olmalidir

ve sivi takviyesi yapilacaksa %5 dekstroz ile yapilabilir.

Dogru 46 26,3
Yanlis 129 73,7
Plevral eflizyon nedeniyle gogus tiipu takilan hastalarin hattaki sivi asir yiikseldiyse baglanti

yerindeki kapagi ¢cikarmak ve siseye bosaltmak yeterlidir.

Dogru 85 48,6
Yanhs 90 51,4
Ozellikle pnémotoraksli hastalarda su alti drenaj sisesinin iistiinde yer alan sivi doldurma deliginin

ambulansta veya hasta nakli esnasinda kapatmak sistemin gtivenligi i¢in 6nemlidir.

Dogru 112 64

Yanlis 63 36

Gogus tiipli takilan hastalardan plevral mayi numunesi gonderilecekse hatta biriken yerden

povidon iyodiir ile steril edilmesi ve sonrasinda enjektor ile hatta batirilarak sivinin cekilmesi uygundur.

Dogru 113 64,6
Yanls 62 354

Not: Tabloda koyu renkli ve kalin olarak yazilan rakamlar dogru cevabi verenlerin sayisini ve ytizdesini gdstermektedir.

saptanmistir. Bu sonu¢ beklenen bir durum olan egi-
tim durumu arttikga bilgi diizeyinin de olumlu yénde
artmasi hipotezini olumlu yonde desteklemektedir.

Bu calismada katimcilarin %81'inin yogun bakim,
acil servis veya ameliyathanede ¢alisma 6ykisi mev-
cuttur. Ankete katilanlarin yogun bakim, acil servis
veya ameliyathanede c¢alisma durumuna gore puan
ortalamasi incelendiginde, bu birimlerde ¢alisanlar ile
calismayanlar arasinda anlamh fark gorilmedi. Oy-
saki bu birimlerde ¢alisma oykusu olan saglik perso-
nelinin, gbgus cerrahisi hasta populasyonu ile karsi-
lasma sikhgi diger birimlere gore daha yiksek olup,
mesleki deneyimlerinin fazla olmasi ve daha yiksek
puan almasi beklenmektedir. Calismamizda sapta-
nan durumun; bu birimlerde takip edilen hastalarin
yatis surelerinin kisa olmasi nedeniyle hemsirelerin,
mevcut hasta grubuna yonelik mesleki tecriibelerinin
artmamasina ve gogis cerrahisine spesifik calisma-
malarina baglh olabilecegi distiniimektedir.

Magner ve ark. (2013) toraks drenleri ile ilgili bilgi
ve uygulama arasindaki iliskiyi inceledikleri ¢calisma-
da; gogus cerrahisi kliniginde c¢alisan hemsirelerin

%54'Unln en yuksek puani aldigini tespit etmistir
(6). Bu calismada katihmcilarin %62,3'Uniin gégus
cerrahisi kliniginde ¢alisma oykusunin olmadigi goz-
lenmistir. Gogus cerrahisi kliniginde calisanlarin puan
ortalamasi daha yuksek saptanmis olup, bu durum
gogus cerrahisi klinigi calisanlarinin ilgili hasta popu-
lasyonuna hizmet vermeleriyle bilgi ve tecribelerini
arttirmasina baglanabilir.

Bu calismada g6gus cerrahisi kliniginde calismayi/
calismaya devam etmeyi isteme durumu incelendi-
ginde katihmcilarin %40,6’sinin ¢alismayi/calismaya
devam etmek istedigi gozlenmistir. Bu grubun bilgi
dizeyi puan ortalamasi daha yiiksek saptanmis olup
¢alisanlarin motivasyonunun, bilgi ve tecribelerini
olumlu ydnde etkiledigi distnilmektedir.

Bilindigi kadariyla hemsirelerin gogus cerrahisi uygu-
lamalari hakkindaki bilgi dizeyini 6lcen ilk ¢alisma
olmasi, 3. basamak bir hastanede yapilmasi, ankette-
ki sorularin genis bir konuyu kapsamasi bu calisma-
nin gucli yanlandir. Bunun yaninda tek bir hastanede
yapilmasi, hemsirelerin ankete katilim oraninin diisuik
olmasi, verilerin teorik olarak degerlendirilmesi, pratik
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Hemsirelerin Gogus Cerrahisi Bilgi Dizeyi

Arastirma Grubunun Sosyodemografik ve isle ilgili Ozelliklere Gére Dagilim

Sosyodemografik ve isle ilgili Ozellikler Sayi Yiizde
18-30 71 40,5
31-40 53 30,3
Yas
41-50 50 28,6
50'nin Ust 1 0,6
o Kadin 128 73,1
Cinsiyet
Erkek 47 26,9
Lise 18 10,3
On lisans 24 13,7
Egitim Durumu -
Lisans 115 65,7
Lisans st 18 10,3
Yogun Bakim, Acil Servis veya Calisanlar 142 81,1
Ameliyathanede Calisma Durumu Calismayanlar 39 18,9
Calismayanlar 109 62,3
Gogiis Cerrahisi Kliniginde Calisma 1 yildan az stre galisanlar 24 13,7
Durumu 1-5 yil calisanlar 26 14,9
5 yildan fazla ¢alisanlar 16 9,1
Cok memnun 31 47,0
Memnun 31 47,0
Gogis Cerrahisi K_Imlgmde Calismis Kararsiz 3 45
Olanlarin Memnuniyet Durumu
Hi¢ memnun degil 15
Toplam 66 100,0
Gogts Cerrahisi Kliniginde Calismayi / Istemeyenler 104 59,4
Calismaya Devam Etmeyi isteme Durumu isteyenler 71 40,6
TOPLAM 175 100,0

uygulamalarda yasanan problemlerin degerlendirile-
memesi ¢alismanin kisitliliklarini olusturmaktadir.

Sonug

GoOgus cerrahisi klinik uygulamalarinda rol alan hem-
sirelerin bilgilerinin giincellenmesi amaciyla temel ve
surekli egitim programlari diizenlenmelidir. Egitim ve
calisma surecinde klinik uygulamalara yénelik teorik
egitimin yani sira meslek hayatinda motivasyonun
yiksek diizeyde tutulmasi, klinik uygulamalarda bilgi
ve basarlyl olumlu olarak etkileyecektir. Gogus cer-
rahisi uygulamalari bilgi diizeyini artiran etkenlerin
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basinda klinik tecriibenin oldugu; tecribenin yasla
ve ilgili klinikte calismakla gelistigi belirgin bir sekilde
gorulmustir. Bu nedenle gégus cerrahisi Kliniklerinde,
30 yas st veya gogus cerrahisi kliniginde calisma
Oykusul olan hemsireler gdérevlendirilmelidir. Ayni za-
manda hemsirelerin klinik branslara gére uzmanlas-
masinin, klinik uygulamalarda basariy1 olumlu etkile-
yecegdini dustndirmektedir.

Tesekkiir
Yayinin istatistiksel analizinde yardimlarini esirgeme-
yen Dr. Serdar Yildirim’'a tesekkur ederiz.



Tablo 3
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Arastirma Grubunun Gogus Cerrahisi Uygulamalari Bilgi Diizeyi Puan Ortalamalarinin
Sosyodemografik ve isle ilgili Ozelliklere Gére Dagilimi

) 2 e e BT GCUBDP "
Sosyodemografik ve Isle llgili Ozellikler Ort+Ss p
30 ve alti 64,4x12,5
Yas <0,001**
30’un Ustl 73,6x11,4
o Kadin 69,8+12,3
Cinsiyet 0,935
Erkek 70,0+13,7
Lise - On lisans 63,6+£12,9
Egitim Durumu - - <0,001**
Lisans — Lisans ustu 71,8412,0
Yogun Bakim, Acil Servis veya Calisanlar 70,1+12,8 0,550
Ameliyathanede Calisma Durumu Calismayanlar 68,7+12,3 '
. . Calismayanlar 65,8+11,7
Gogiis Cerrahisi Kliniginde Calisma Durumu <0,001**
Calisanlar 76,4+11,5
Gogiis Cerrahisi Kliniginde Calismis Cok memnun-Memnun 76,8+11,6 e
Olanlarin Memnuniyet Durumu Kararsiz- Hi¢ memnun degil 70,07,4 ’
Gogiis Cerrahisi Kliniginde Galismayi / Istemeyenler 67,1+11,5 T
Calismaya Devam Etmeyi isteme Durumu isteyenler 73,9+13,3 ’
TOPLAM 69,8+12,6

* Tek degiskenli analiz p degeri. **p<0,05 istatiksel olarak anlamhdir.

Tablo 4

Arastirma Grubunun Gégiis Cerrahisi Uygulamalari Bilgi Diizeyi Puani ile iliskili Degisken-
lerle Olusturulan Regresyon Modeli Sonuclari

Analize Alinan Degiskenler p* B (%95 GA)
Ya$ *% -
(30’'un Ustl =1, 30 ve alti = 0) <G s (R )
Egitim Durumu

(Lisans — Lisans Ustii =1, Lise - On lisans = 0) bijbise 872 (30,247,635
Gogus Ceriah|5| Kliniginde (_;allsma Durumu <0,001%* 9,01 (4,90-13,13)
(Calisanlar =1, Calismayanlar= 0)

Gogiis Cerrahisi Kliniginde Calismayi / Calismaya Devam

Etmeyi isteme Durumu 0,321 2,08 (-2,04-6,20)
(isteyenler =1, istemeyenler = 0)

Sabit <0,001** 57,74 (54,13-61,36)
Uyarlanmis R? 0,299
Durbin-Watson 2,100

* Lineer regresyon analizi p degeri. **p<0,05 istatiksel olarak anlamlidir.
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Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Bu calismaicin Stileyman Demirel Universitesi Tip Fa-
kiltesi Klinik Arastirmalar Etik Kurulundan 02.11.2020
tarih ve 343 sayisi ile etik kurul onayi alinmistir. Ca-
lismanin “Helsinki Deklarasyonu”na uygun olarak yu-
ratdimastar.

Bilgilendirilmis Onam

Calismada yer alan tim bireylerden bilgilendirilmis
onam ve verilerin yayinlamasi i¢in yazih izin alinmis-
tir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci glitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.

Verilerin Ulasilabilirligi
Veriler, gizlilik veya diger kisitlamalar nedeniyle yal-
nizca yazarlardan talep edilebilir.

Yazar Katkilar

H.E.C: Calismanin planlanmasi, verilerin toplanmasi,
islenmesi, makalenin yazimi, kaynaklarin saglanma-
si, makalenin diizenlenmesi, validasyon, arastirma.

S.E.A: Calismanin planlanmasi, makalenin yazimi,
makalenin dizenlenmesi, denetim, gorsellestirme.
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Oz

Amag

Gebelikte gelisen ve multi-sistemik bir hastalik olan
pre-eklampsi, yilda en az 42.000 anne 6limiine se-
bep olan bir patolojidir. Pre-eklampsi patofizyolojisine
iliskin teoriler, temel olarak yuzeysel plasentasyon ile
iliskili oldugu dustintlen maternal-fetal immin mal-
perflizyona dayanmakta ve pre-eklampsinin nedeni
ise hentiz tam olarak aydinlatilamamistir. Apelin, kan
basinci regulasyonu ve vaskiler fonksiyonlari etkile-
yen, ayrica cesitli fizyolojik gorevleri olan bir peptittir.
Bu calismada, pre-eklampsi gelisiminde apelin-13'tn
roliniin olup olmadigini degerlendirmek amaciyla
normal ve erken baslangich pre-eklampsili gebelerde,
plazma apelin-13 seviyeleri ¢calisildi.

Gerec ve Yontem

Bu vaka kontrol prospektif calisma, Kadin Hastalik-
lari ve Dogum Servisine basvuran gebelerin icerisin-
de toplam 60 gebe calismaya dahil edildi. Projedeki
gruplar saglikli gebe kontrol (n:30) ve erken baslan-
gich pre-eklampsi gebe (n:30) olarak dizayn edildi.
Erken baslangich pre-eklampsi grubu 30. haftada

pre-eklampsi tanisi konan erken baslangi¢li pre-ek-
lampsi gebelerden olusmakta idi. Katilimcilardan 30.
hafta alinan kan orneklerinden trombosit, serum al-
blmin, ALT, AST, Ure, kreatinin ve plazma apelin-13
degerleri élculda.

Bulgular

Saghkli gebe kontrollere gore, erken baslangicli
pre-eklampsi gebelerdeki trombosit, serum alblimin,
seviyelerindeki azalma ve ALT, AST, ire ve kreati-
nin parametrelerindeki artma, istatiksel degerlendir-
me agisindan anlamli bulundu (p=0,011; p=0,001;
p=0,006; p=0,05; p=0,001; p=0,003; sirasiyla). Plaz-
ma apelin-13 degeri saglikli ve erken baslangicli
pre-eklampsi gebeler arasinda karsilastirildiginda an-
laml bir fark bulunmadi.

Sonug¢

30. haftadan sonra gelisen erken baslangi¢h pre-ek-
lampsinin teshisinde Apelin-13'Un tanisal degeri bu-
lunmamaktadir.

Anahtar Kelimeler: Apelin, Apelin 13, Gebelik, Hi-
pertansiyon, Pre-eklampsi.
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Abstract

Objective

Pre-eclampsia, a multi-systemic disease that develops
during pregnancy, is a pathology that causes at
least 42.000 maternal deaths per year. Theories
regarding the pathophysiology of pre-eclampsia are
mainly based on maternal-fetal (paternal) immune
malperfusion, which is thought to be associated
with superficial placentation, and the cause of pre-
eclampsia has not yet been fully elucidated. Apelin is
a peptide that affects blood pressure regulation and
vascular functions, and also has various physiological
functions. In this study, plasma apelin-13 levels were
studied in normal and development of early-onset
pre-eclampsia pregnant women to evaluate whether
apelin-13 has a role in the development of early-onset
pre-eclampsia.

Material and Method

In this case-control prospective study, a total of 60
pregnant women who applied to the Obstetrics and
Gynecology Service were included in the study.
The groups in the project were designed as healthy
pregnant control (n: 30) and the development of
early-onset pre-eclampsia pregnant (n: 30). The
development of early-onset pre-eclampsia group

Giris

Pre-eklampsi (PE) gebeligin 20. haftasindan sonra
gelisen multi-sistemik bir hastaliktir. PE’'nin ortaya ¢i-
kis dénemine gore 34 haftanin altinda gorulen PE’ler
erken baslangich pre-eklampsi (E-PE), 34 haftanin
ustundekiler gec baslangicli PE (L-PE) olarak tanim-
lanmaktadir. Gebeliklerin %3-5'ini etkileyen PE, ya-
sami tehdit eden, yilda en az 42.000 anne 6limine
sebep olan bir patoloji olup, proteinuri ve/veya bdbrek
yetmezligi, karaciger tutulumu, norolojik ve hematolo-
jik komplikasyonlarin eslik ettigi de novo hipertansi-
yon ile karakterizedir (1-3).

PE patofizyolojisinde ana neden, plesentadaki yu-
zeysel degisiklikler oldugu distnilmektedir. Bu de-
gisiklikler sonucu maternal-fetal immun malperfiizyon
gelistigi distinilmektedir (2, 4). Bozulmus plasental
gelisim plesental iskemiye, oksidatif stres olusumuna
ve inflamasyona yol agmaktadir. Bu inflamasyon an-
ti-anjiyogenik faktorlerin artisina, devam eden sireg
endotel disfonksiyonuna, cesitli pro-inflamatuvar sito-
kinlerin ve vaskuler endotelyal buyime faktérlerinin
maternal dolasima salinmasina yol acar (2, 4). Nor-
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consisted of the development of early-onset pre-
eclampsia pregnant women diagnosed with pre-
eclampsia at the 30th week. Platelet, serum albumin,
ALT, AST, urea, creatinine and plasma apelin-13
values were measured from the blood samples taken
from the participants at the 30th week.

Results

Compared to healthy pregnant controls, the decreases
in plateletand serum albumin levels, and the increases
in ALT, AST, urea, and creatinine parameters in the
development of early-onset pre-eclampsia pregnant
women were statistically significant (p=0,011;
p=0,001; p=0,006; p=0,05; p=0,001; p=0,003;
respectively). When the plasma apelin-13 value was
compared between healthy and the development
of early-onset pre-eclampsia pregnant women, no
significant difference was found.

Conclusion

Apelin-13 has no diagnostic value in the diagnosis of
development of early-onset pre-eclampsia developing
after the 30th week.

Keywords: Apelin, Apelin 13, Hypertension, Pre-
eclampsia, Pregnancy.

mal gebelik surecindeki fizyolojik streglerden farkh
olarak, maternal-fetal ara ylzdeki anormallikler sonu-
cu meydana gelen PE’deki biyokimyasal degisiklikler,
endotel/maternal disfonksiyonun sonucudur. Boyle-
likle PE'de gebeligin ilerleyen sireclerinde annenin
gebelige uyumu tam olusmaz (2, 4). Bununla birlikte
PE’nin nedeni henliz tam olarak aydinlatilamamistir
ve arastirmalar devam etmektedir.

Apelin, hiicre Gizerindeki G protein-bagh APJ (anjiyo-
tensin Il reseptorii benzeri 1) reseptorinun endojen
bir ligandidir. Apelin, aktif fragmanlara (Orn: apelin-13,
apelin-17, ve apelin-36...) donusen 77 amino asitten
olusan preproapelin kaynaklidir. Tim apelin fragman-
lari, APJ reseptort Uzerinde agonistik aktivite sergi-
ler; bununla birlikte apelin-13, apelinin biyolojik aktivi-
tesinden sorumlu en aktif fragmandir, APJ reseptort
icin en ylksek baglanma afinitesine sahiptir. Apelin,
Ozellikle kan basinci regulasyonu, anjiyogenez, hiic-
resel farklilasma ve sivi dengesi dahil olmak lzere
cesitli vaskuler ve kardiyak fonksiyonlari etkileyen bi-
yoaktif gok islevli bir peptittir (5, 6). Memeli ¢alismalari
apelin ve APJ reseptdriniin bircok damarin endotel-
yal hiicrelerinde, yag dokusunda, iskelet kaslarinda,



kalpte ve plasentanin sinsityotrofoblast hiicrelerinde
eksprese edildigini gbstermistir (6-8).

Wang C ve ark (2017) ve Cheng J ve ark (2019) yap-
tiklari calismalari sonucu endotel disfonksiyonu ile
iliskili hastaliklarin tanisini ve tedavisinde apelinin
kullanilabilecegini bildirmislerdir (6, 9). PE'de apelini
arastiran az sayidaki calismada birinden farkli yonde
tartismali veriler bulunmaktadir (10-19). Calhsmalar-
da total apelin degerlendirmeleri yapildigi gibi apeli-
nin alt fragmanlari da degerlendiriimeye baslanmistir.
Bu ¢calismada, E-PE gelisiminde apelin-13’lin roliiniin
olup olmadigini degerlendirmek amaciyla normal ve
E-PE’li gebelerde, plazma apelin-13 seviyeleri calisil-
di.

Gerecg ve Yontem

Bu vaka kontrol prospektif calismada, Kadin Hasta-
hiklari ve Dogum Servisine basvuran gebelerin verileri
incelendi. Calismadaki gebeler, 20-35 yas araliginda,
30 hafta ustiydi. Proje icin etik onayi (N.E.U. Etik ku-
rulu; 04/12/2020, 2020/121) ve katihmcilardan onam
alindi, Helsinki deklarasyonuna uyuldu. Toplam 60
gebe, kontrol grubu olarak 30 saghkli kontrol gebe ve
PE grubu olarak da 30 E-PE’li gebe seklinde dizayn
edildi. E-PE grubu gebeler 30. haftada E-PE tanisi
konan E-PE gebelerden olusmakta idi. Cogul gebelik-
ler, fetal konjenital malformasyonlar, fetal kromozomal
anormallikler, kardiyovaskuler veya renal bozukluklar
dahil olmak Uzere hipertansiyon ile iliskili maternal
hastaliklar, diabetes mellitus, tiroid bozukluklari, kro-
nik karaciger hastaliklari, vaskiler veya inflamatuvar
hastalik 8ykusu bulunan hastalar calismaya alinmadi.
llaveten anti-platelet veya non-steroid anti-enflamatu-
var ilacglarla tedavi olanlar, erken dogum 6ykisi veya
erken dogum icin risk faktorleri ve sigara veya alkol
kullanim 6ykusu olanlar, daha 6nce PE tanisi almis,
tedaviye baslanmis veya aktif dogum déneminde olan
gebeler calismaya dahil edilmedi.

Pre-Eklampsi Teshisi

PE tanisi American College of Obstetricians and Gy-
necologist kriterlerine gére konuldu. Bu kriterlere gore
PE tanisi gebeligin 20. haftasindan sonra 4 saat aray-
la yapilan iki 6l¢timde sistolik kan basinci 2140 mmHg
veya diyastolik kan basinci 290 mmHg ve proteini-
ri varhginda (24 saatlik idrarda turbidimetrik metotla
protein diizeyi =300 mg/gliin veya spot idrar 6rnegi
stribinde +1 protein gorilmesi veya en az sistemik
tutulum varsa) konuldu (20).

Kan Ornegi Alimi ve Apelin-13 Analizi
Katihmcilardan rutin takip sirasinda, E-PE tanisi ko-
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nuldugunda tedaviye baslamadan 6nce 30. haftada,
analiz i¢in laboratuvara gonderilen kan drneklerinde
jelli biyokimya (igerisinde herhangi bir antikoagilan
icermeyen) ve EDTAlI tiplere alinan kan ornekle-
rinde testler ¢alisildi. Fazladan kan 6rnegi alinmadi.
Biyokimya tipinde serum albumin ALT, AST, Ure ve
kreatinin testleri ¢alisildi. PLT degeri EDTA'L tipe ali-
nan hemogram sonucundan elde edildi. Hemogram
calisildiktan sonra plazma bekletiimeden mikro tip-
lere aktarilip -80°C'de saklandi. Apelin-13 analizleri
hemogram testlerinden artan plazma &rneklerinden
calisildi. Serum d&rnekleri i¢in katilimcilardan alinan
kan numuneleri 6nce 30 dakika pihtilasmaya birakil-
di. Ardindan numuneler 1800xg'de 10 dakika sureyle
8°C'de santrifiijlendi. Biyokimyasal testler serum el-
desiile birlikte hemen c¢alisildi (21). Apelin 13 icin elde
edilen plazma oOrnekleri de ayni santriflj islemlerine
maruz birakildi.

Apelin-13 seviyeleri, human apelin-13 (Bioassay Te-
chnology Laboratory apelin-13 kiti, Cat No: E1273Hu,
China) ticari kiti kullanilarak belirlendi. Bu testin pren-
sibi, insan Apelin 13 proteinine baglanan iki anti-Ape-
lin 13 poliklonal antikoru kullanarak g¢alisan sandvig
ELISA ydntemidir. Kitin intra-assay ve inter-assay CV
degerleri sirasiyla <%8 ve <10%'dur. Apelin-13 deger-
leri ng/L olarak ifade edildi. ALT, AST, Ure, kreatinin ve
albimin seviyeleri tespiti rutin dlgimlerde kullanilan
Abbott Architect C8000 otoanalizériinde ticari kitler
kullanilarak Ureticinin belirledigi yontemlerle &l¢ildi
(Abbott Laboratories, USA). Trombosit, 6lcimi Sys-
mex XN-1000 tam kan sayim otoanalizori ile gercek-
lestirildi. Test sonuglar (103/pL, U/L, U/L, mg/dl, mg/
dl ve g/L; sirasiyla) olarak ifade edildi.

istatistiksel Degerlendirme

istatistiksel degerlendirme SPSS 16.0 programi
kullanilarak yapildi. Normallik dagihmi icin Kolmo-
gorov-Smirnov kullanildi. Apelin-13 degerlerinin,
biyokimyasal testlerin ve demografik degerlerin is-
tatiksel degerlendiriimesinde; normal dagilim goste-
renler Student’s t-testi, normal dagihm gostermeyen-
ler Mann-Whitney U testi kullanildi. Veriler ortalama
degerleri + standart sapma (SD) olarak, ayrica gtiven
arahigi degerleri verildi. Her bir gruptaki minimum kati-
limci sayisi power analizi (0,05 alfa / 0,10 beta) yapi-
larak 30 olarak belirlendi.

Bulgular

Calismada gruplar olusturulur iken benzer yas ve
viicut kitle indekslerine sahip bireyler segcildigi icin iki
grup arasinda hem gebelik yasi hem de viicut kitle
indekslerinde istatiksel degerlendirme agisindan an-

213



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

lamli fark goérilmedi. Saglikh gebe kontrol grubuna
gbre E-PE gebe grubunda kan trombosit, serum al-
bimin degerlerindeki azalma, serum ALT, AST, Ure
ve kreatinin degerlerindeki artma istatiksel degerlen-
dirme acisindan anlamli bulundu (p=0,011; p=0,001;
p=0,006; p=0,05; p=0,001; p=0,003; sirasiyla). De-
mografik degerler acisindan saglikli gebe kontrol
grubuna gore E-PE gebe grubunda dogum haftasi,
dogum agirligi ve ilk Apgar Skoru parametrelerinde-
ki azalma istatiksel degerlendirme acgisindan anlamli
bulundu (p=0,001, p=0,001, p=0,003; sirasiyla) Ca-
lismada saglikh kontrol gebe ve E-PE gebe gruplar
plazma apelin-13 degeri acgisindan karsilastinidigin-
da istatistiksel degerlendirmeye gore iki grup arasin-
da anlaml bir fark bulunmadi (p=0,186). Daha detayli
degerler tablo 1'de verilmektedir.

Tartisma

Bu calismada saglkli gebe kontrol grubuna gore
E-PE gebe grubunda serum apelin-13 seviyeleri ara-
sindaki farkhliklar degerlendirildi. Saglikl gebe kont-
rol grubuna goére E-PE gebe grubunda dogum haftasi,
dogum agirligi ve ilk Apgar skoru (1.dakika) paramet-
relerindeki azalma anlamh bulundu. E-PE’deki bu an-
lamli azalmalar bekledigimiz bir durum olup plasental
kan akiminin pre-eklamptik durumdan etkilenmesin-

Tablo 1

degerleri.

Pre-eklamside Apelinin Roli

den kaynaklanmaktadir (11, 12, 14, 15). Ayrica labo-
ratuvar testlerinde saglikli gebe kontrol grubuna gére
E-PE gebe grubunda kan trombosit, serum albiimin
degerlerindeki anlamli azalma, serum ALT, AST, Ure
ve kreatinin degerlerindeki anlamli artma olmasi E-PE
gelisimi destekler sekildedir (10, 11, 13). Calismamiz-
da degerlendigimiz asil parametre olan serum ape-
lin-13 seviyeleri acisindan saglikli gebe kontrol grubu
ile E-PE grubu karsilastiriidiginda anlamh bir fark bu-
lunmamistir (Tablo 1).

Literatirdeki su ana kadar olan apelin ¢calismalarinda,
birbiriyle ¢elisen ve hatta kismen kendi icinde celisti-
gini dusuindiren sonuclar mevcuttur. Bu ¢alismalarda;
Bortoff ve ark. (2012) dogum esnasinda alinan numu-
nelerden total apelin seviyelerini 6lgmusler ve PE gru-
bunda anlamli sekilde apelin seviyelerinin azaldigini
bildirmislerdir (12). Yine Deniz ve ark. (2019) kordon
kanindan aldiklari numunelerde total apelin ve nitrik
oksit seviyelerini degerlendirmigler, bu sonuglari PE
ve agir PE gruplarinda kontrole gére anlamli olarak
daha disik bulmuslardir (13). Bu sonuglari destekler
sekilde Temur ve ark. (2020)'de PE tanisini belirle-
dikten sonra alinan numunelerde total apelin analizi-
ni gerceklestirmisler, agir PE’'de apelin seviyelerinin
hafif olanlara goére daha da azaldigini, sistolik kan
basinci ile apelin seviyeleri aralarinda gii¢li, negatif

Saglikli ve Pre-eklamptik gebelerde biyokimyasal, demografik parametreler ve Apelin-13

Saglikh Gebe Kontrol Erken Baslangich Pre-eklamptik
Parametreler (n=30) Gebe (n=30) p degerleri
meanSD / CI meanSD / CI
Trombosit (10%/pL) 243+80,4 / 211-276 193+59,5 / 170-215 0,011”
Albiimin (g/L) 36,3+3,59 / 34,9-37,8 32,1+5,33/30,1-34,1 0,001
ALT (UIL) 11,4+2,9 /10,3-12,6 18,8+13,3/13,9-23,8 0,006™
AST (UIL) 18,1+5,4 / 15,9-20,3 22,049,0/18,7-25,4 0,050
Ure (mg/dl) 16,2+3,8/14,6-17,7 25,5+12,3/20,1-30 0,001
Kreatinin (mg/dl) 0,58+0,12 / 0,53-0,63 0,73+0,22 / 0,64-0,80 0,003"
Anne yasi (yil) 27,4+4,7/253-29,4 29,7+4,8/27,8-31,5 0,102"
VKi (kgim?) 30,2 +3,3/28,8-31,6 30,3+4,5/28,6-32,0 0,908
Dogum Haftasi 38,3+1,4/37,7-38,9 34,3+2,5/33,4-35,2 0,001
Dogum Agirhg (g) 3184 + 397 / 3012-3356 2204 + 493 / 2017-2391 0,001
ilk Apgar Skoru 6,83+0,7/6,5-7,1 5,62+ 1,7/5,0-6,3 0,003
Apelin-13 (nglL) 0,262 + 0,27/ 0,162-0,363 0,384 + 0,42/ 0,227-0,541 0,186

Not: Cl: Mean igin %95 guiven araliginda alt ve st degerler. *: Mann-Whitney U testi, **: Student t-testi.

214



korelasyon oldugunu bildirmislerdir (22). Ayrica Inu-
zuka et al. (2013) apelin mRNA seviyelerini plasenta
orneklerinde PE grubunda kontrole gére anlamli azal-
digini bulmuslar, fakat ayni ¢calismada serum apelin
36 seviyelerinin kontrole gére PE grubunda anlaml
olarak arttigini bildirmislerdir. Arastirmacilar ayni ca-
hsmada kontrol grubunda 1. 2. ve 3. trimesterde ape-
lin 36 seviyelerinin gittikce azaldigini élgcmusler, bu
sonucu apelinin implantasyon veya plasentasyonda
fonksiyonel bir roli olabilecegi seklinde yorumlamis-
lardir. Fakat kontrole gére PE grubunun plasenta or-
neklerinde apelin mMRNA seviyelerinin azalmis olarak
bulunup, apelin 36 fragmanlarinin artmis bulunmasi
aciklanmasi gereken bir husustur (14). Yamaleyeva
et al. (2015) koriyonik vilis 6érneklerinde normal ve
PE gebelerde 36-38. gebelik haftasinda apelin icerigi-
nin ekspresyonunu belirlemisler. Apelin seviyelerinin
PE’li gebelerde kontrollere gore anlamh sekilde daha
dusuk oldugunu bildirmislerdir. Ayrica arastirmacilar
apelin alt tiplerini incelemisler, saglikh ve PE’li gebe-
lerde apelin-36 veya apelin-17 ekspresyonlarinin ¢cok
¢ok az oldugunu, Apelin-13 formunun baskin oldugu-
nu bildirmiglerdir (18). Fakat Girlek ve ark. (2020) ¢a-
hsmalarinda paragrafin ilk cimlelerinde bahsi gegen
Deniz ve ark. (2019)'dan farkl olarak serum apelin
dizeyinin gebeligin ortasinda diiserken, saghkli bir
gebelikte son trimesterde yukselme egilimi gostere-
cegi seklinde aciklama getirmisler, PE'li gebelerde
serum apelin-13 ve apelin-36 konsantrasyonlarini
kontrole kiyasla anlamli sekilde daha disik seviyede
tespit etmislerdir (11). Ayni sekilde Liao et al. (2007)
hafif ve agir PE'de dereceli olarak apelin mRNA ve
apelin 36 degerlerinin azaldigini bildirmislerdir (19).
Buradaki sonuglara gore Inuzuka et al. apelin 36 se-
viyelerini PE grubunda artmis bulmasi diger ¢alisma-
larla ¢elismektedir.

Yukarida gecgen verilerden zit yénde Kucur ve ark.
(2014) ise erken ve L-PE’lerde total apelin seviye-
lerinin kontrollerden daha yiksek oldugunu bildir-
mislerdir. Arastirmacilar kontrol grubuna gére E-PE
grubunda artis gosteren apelin seviyelerinin anlam-
[l oldugunu, bu durumu apelinin kan basincinda da
gorevli oldugunu, dolayisiyla erken ve ge¢ plasen-
ta icindeki kan akisindaki degisikliklerle birlikte fetal
biyime kisitlamasi ile iliskili olduguna dair kanitlara
dayanarak apelinin E-PE ve L-PE arasinda ayirt edi-
ci bir belirte¢ olabilecegini disiinmuslerdir. E-PE’den
farkli olarak L-PE’'de genellikle umblikal arterlerin kan
akisinda herhangi bir degisiklik olmaksizin normal
bir fetal buyume ile iligkili oldugunu, maternal serum
apelin seviyeleri ile diyastolik kan basinci arasinda da
anlamli bir pozitif korelasyon géstermekte oldugunu
ve hastalik siddeti ile apelin seviyeleri arasinda pozitif

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

bir iliski oldugu yoniinde agiklama getirmiglerdir (23).
Colcimen ve ark. (2017) benzer sekilde PE'nin sid-
deti ile apelin imminoreaktivite skorununda arttigini
ve kontrol grubu ile karsilastirildiginda anlamh bir ar-
tis oldugunu bildirmisler. Arastirmacilar 20. haftadan
sonra PE gelisen hastalarda apelin degerlendirmesi
yapmislar, PE’'de artan vaskiler epidermal biyime
faktord ile birlikte apelin seviyelerinin de arttigini bil-
dirmislerdir (17). Cobellis ve ark. (2007)'de Colcimen
ve ark.’nin bulgulanyla ayni yénde degerlendirme
yapmistir (24).

Hamza et al. (2021) ise diger calismalardan farkli ola-
rak deneysel modelde PE indikleyip, tedavi amacl
apelin-13 enjeksiyonlari gergeklestirmisler. Gebeligin
6. guntnden 20. gunlne kadar gunde iki defa ape-
lin-13 uygulamislar. PE indiklenen grupta apelinin
PE'ye ve PE'nin komplikasyonlarina (yiksek tansi-
yon, Ure, kreatinin yiksekligi...) karsi koruyucu oldu-
gunu, bu etkiyi anti-enflamatuvar ve antioksidan me-
kanizmay etkileyerek gergeklestirdigini bildirmislerdir
(10). Arastirmacilarin ¢calismalari umut verici olsa da,
PE gelismeden apelin-13 uygulanmaya baslamislar
ve PE'ye karsi koruyucu oldugunu bildirseler de so-
nuclarini destekleyen, drnegin klinik arastirmalari da
iceren daha genis kapsamli ¢alismalara ihtiya¢ bulun-
maktadir.

Yapilan calismalarda apelin ve diger fragmanlarin
analizi gebeligin farkli zamanlarinda alinan farkl nu-
munelerden gerceklestirildigi dikkat cekmektedir. Kimi
¢alismada dogum aninda apelin calsiimig, kimisin-
de ise belli bir haftada apelin degerleri 6lcilmistur.
Sonuglarin birbirlerinden zit yénde olmasi gebeligin
degisik donemlerinde apelin 6lcilmesinden kaynak-
laniyor olabilir. Bizim calismamizda her ne kadar
E-PE gelisen gebelerde 30. haftada apelin-13 analizi
gerceklestirilse de bireysel farklihktan ve/veya E-PE
siddetinin farkliigindan, kaynaklanan sebeplerden
gruplar arasi beklenen muhtemel farkhlik olusmamis
olabilir.

Calismamizin kisithliklari sunlardir. E-PE grubu kendi
icinde E-PE siddetinin de dikkate alinarak fazla sayi-
da grubun oldugu, daha genis capta hastanin dahil
edilmemesidir. Yine gruplar da baslangi¢ ve ara za-
manlardaki Apelin-13 degerleri ¢alisiimamistir. Son
olarak PE siddeti ile korele olabilecek enflamatuvar
belirtecler calismaya dahil edilmemistir. Ustinlikleri
ise E-PE’'de Apelin-13 degerlendirmesini gerceklesti-
ren literatirdeki az sayidaki ¢alismalardan biridir ve
E-PE kriterlerini tam karsilamayan hastalar calismaya
dahil edilmemistir.
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Sonug olarak, bulgularimiza goére 30. haftadan sonra
gelisen E-PE'nin teshisinde Apelin-13'tn tanisal de-
geri bulunmamaktadir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.
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Oz

Amacg

Tip 2 diabetes mellitus (T2DM) ve diyabetin mikro-
komplikasyonlarindan olan diyabetik retinopati (DR)
gelisimi genetik faktorlerden etkilenmektedir. Matriks
metalloproteinazlar (MMPs), ekstraseliler matriks
proteinlerinin yeniden sekillendirilmesi ve anjiyogenez
gibi pek ¢ok hiicresel proseste rol alirlar. Bu ¢alisma-
da Tark toplumunda MMP9 -1562 C/T (rs3918242)
polimorfizmi ile T2DM ve DR gelisim riski arasindaki
iliskinin arastiriimasi amagclanmistir.

Gerecg ve Yontem

Mevcut calismaya 168 DR’si olan T2DM hastasi, 168
DR’si olmayan T2DM hastasi ve 174 kontrol olmak
Uzere toplam 510 birey dahil edilmistir. Genotipleri be-
lirlemek amaciyla Polimeraz zincir reaksiyonu-Rest-
riksiyon fragment uzunluk polimorfizmi (PCR-RFLP)
yontemi kullaniimistir.

Bulgular

T2DM gelisimi ile MMP9 -1562 C/T polimorfizmi ara-
sinda bir iliskiye rastlanmazken, CT ve CT+TT geno-
tipleriile T (p=0,001) alleli artmis DR riski ile iligkili bu-

lunmustur. Ayrica CT (p=0,010) ve CT+TT (p=0,015)
genotip sikhgr proliferatif diyabetik retinopati (PDR)
hastalarinda proliferatif olmayan diyabetik retinopati
(NPDR) hastalarina kiyasla yiiksek bulunmus, fakat
regresyon analizi sonrasinda sadece insulin kullani-
minin (p=0,003) PDR gelisimi ile iligkili oldugu belir-
lenmigtir.

Sonug

Elde ettigimiz veriler Turk T2DM hastalarinda MMP9
—-1562 C/T polimorfizminin DR gelisimi ile iligkili oldu-
gunu, fakat bu polimorfizm ile DR siddeti ve T2DM
gelisimi arasinda anlaml bir iliski bulunmadigini gos-
termektedir.

Anahtar Kelimeler: Diabetik retinopati, MMP9, Poli-
morfizm, Proliferatif diyabetik retinopati
Tip 2 diabetes mellitus,

Abstract

Objective

Type 2 diabetes mellitus (T2DM) and diabetic
retinopathy (DR) development is affected by genetic
factors. Matrix metalloproteinases (MMPs) are involved
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in many cellular processes, such as remodeling of
extracellular matrix proteins and angiogenesis. In
this study, we investigated the relationship between
MMP9 -1562 C/T (rs3918242) polymorphism and the
development of T2DM and DR in Turkish population.

Material and Method

A total of 510 participants, involving 168 T2DM
cases with DR, 168 T2DM cases without DR,
and 174 controls, were included in the study. The
polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP) method was carried out
to identify genotypes.

Results

The CT, CT+TT genotypes and the T allele of the
MMP9 -1562 C/T polymorphism were associated with
increased risk of DR (p=0.001). On the other hand,
no relationship was found between the development

Introduction

Diabetic retinopathy (DR) is the frequent complication
of diabetes mellitus (DM) and it is among the common
causes of vision problems and vision loss worldwide
(1, 2). The early stage of DR which are observed
microaneurysms and hemorrhages is called non-
proliferative DR (NPDR). In the later stage of the
disease, the formation of new blood vessels begins and
the disease is called proliferative DR (PDR) at this stage
(3,4). Diabetic macular edema (DME), a complication
of DR, is the most prevalent cause of sight loss in DR
patients (5). Long duration of DM, ineffective glycemic
control, hyperlipidemia, hypertension, and increased
body mass index (BMI) are major risk factors for
DR (2, 3, 6). However these risk factors do not fully
explain the differences between individuals in terms
of DR risk and the disease severity (7). For example,
between the patients with similar diabetes duration
and similar glycemic control, substantial differences
are observed in the risk and the severity of disease.
In addition, the high risk of disease development in
the families of individuals with DR indicates the effect
of genetic factors on individual differences in disease
development and severity (8).

Matrix metalloproteinases (MMPs) are enzymes
belonging to the family of zinc-dependent
endoproteases and they contribute to degradation and
remodeling of protein components in the extracellular
matrix. MMPs take a role in the regulation of various
developmental mechanisms such as vascular
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of T2DM and this polymorphism. In addition,
CT (p=0.010) and CT+TT (p=0.015) genotype
frequencies were found to be higher in proliferative
diabetic retinopathy (PDR) cases compared to non-
proliferative diabetic retinopathy (NPDR) cases, but
after regression analysis, only insulin use (p=0.003)
was found to be associated with the development of
PDR.

Conclusion

Ourdatashowthatthe MMP9-1562 C/T polymorphism
is associated with the development of DR in Turkish
T2DM patients, but no significant relationship was
found between this polymorphism and the severity of
DR and the development of T2DM.

Keywords: MMP9, Diabetic retinopathy, proliferative
diabetic retinopathy, type 2 diabetes mellitus,
polymorphism.

remodeling, morphogenesis and angiogenesis (3,
9, 10). MMP9 is a member of the gelatinase family
of MMPs, and the gene encoding the MMP9 protein
is located on chromosome 20 (9). The -1562 C/T
polymorphism is a common functional variation
located in the promoter region. This polymorphism
has been reported to increase the transcription level
of MMP9 (9, 11).

Alterations in the blood-retina barrier are one of the
most important changes observed in the early stages
of DR, and MMP9 is thought to have a primary role in
maintaining the integrity of this barrier. The formation
of new blood vessels in DR, especially in PDR, is
a characteristic feature of the disease. MMP9 is
known to be critically important in angiogenesis. (3).
MMP9 variations are suggested to have a role in the
DR development. There are very few studies in the
literature investigating the association between MMP9
polymorphisms and type 2 diabetes mellitus (T2DM)
and DR. In these studies, it was reported that —1562
CI/T variation may be related with susceptibility to these
diseases (12, 13). A similar study was not found in the
Turkish population. In the current study, we aimed to
investigate the relationship between the MMP9 gene
-1562 C/T polymorphism and the development of
T2DM, DR, and the clinical features of the disease.

Material and Method

Subjects
The current study complies with the Declaration of



Helsinki and approval was obtained from the Giresun
University Faculty of Medicine Clinical Research Ethics
Committee. (Approval No: 23.12.2021-08). A total of
510 patients, 168 without DR, 168 with DR and 174
healthy controls, were involved in the present study.
T2DM diagnosis was made according to the American
Diabetes Association (ADA) standards (14). The
diagnosis of DR was made by the ophthalmologists
involved in the study, with a detailed ophthalmologic
examination with fundus evaluation. Exclusion criteria
for the patient group included having a different ocular
disease other than DR, poor fundus photo quality, and
having a severe systemic disease other than T2DM.
In addition, patients with DR were staged as NPDR
and PDR according to their examination findings. The
control group was selected from individuals who did
not have any eye disease, any type of diabetes mellitus
and any systemic disease. In addition individuals who
have positive family history of DR and diabetes mellitus
in their first-degree relatives were excluded from the
study. Blood samples were taken from the entire study
group for DNA isolation. Moreover, data including
age, height, weight, presence of hypertension, fasting
blood glucose, HbAlc levels, duration of diabetes and
lipid parameters of the patients and the controls were
recorded.

DNA Extraction and Genotyping

DNA extraction was carried out using a commercial
kit (Roche Diagnostics, Mannheim, Germany) and the
manufacturer's protocol was followed. PCR analysis
of the region of interest was performed with following
primers F-5'-CTCATGCCCGTAATCCTAGC-3', R-5'-
CTCCCTCACTCCTTTCTTCCTA-3'. 2% agarose gel
electrophoresis was used to display PCR products

398 bp -

257 bp

141 bp

Figure 1

Agarose gel electrophoresis of PCR products. Lane 1,
3, 4, 6: GG genotype, lane 2: CT genotype, lane 5: TT
genotype. M: 100 bp marker
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with a size of 398 base pair (bp). The temperature,
time, and cycle numbers of the PCR protocol; 95 °C
for 5 min, followed by 35 cycles of 95 °C for 1 min,
65 °C for 1 min, 72 °C for 1 min, and a final extension
at 72 °C for 5 min. Pael enzyme was used for RFLP
analysis. For enzyme digestion, 0.3 pl Pael enzyme,
1.25 pl buffer, 6 pl sterile distilled water and 10 pl PCR
product were used and incubated at 37°C for 3 hours.
After enzyme digestion, the products were run in 2%
agarose gel electrophoresis. A single band of 398 bp
for the CC genotype, 3 bands of 398bp, 257bp and
141 bp for the CT genotype, and 2 bands of 257bp and
141 bp for the TT genotype was observed (Figure 1).

Statistical Analyses

Statistical analyzes were performed using the SPSS
software program (SPSS, Windows version release
15.0; SPSS Inc.; Chicago, IL, USA). Continuous
values were expressed as mean + SD, and categorical
values were expressed as numbers and percentages.
The genotype distribution among groups was tested for
the Hardy—Weinberg equilibrium (HWE) using the x2
test. Comparison of allele and genotype frequencies
between groups was performed with the X2 test. The
distribution of continuous variables between groups
was evaluated with Mann-Whitney U and Kruskal
Wallis tests. Whether the —-1562 C/T polymorphism
had an independent effect on the development of DR
and PDR was evaluated with binary logistic regression
analyzes in which other risk factors were included. P
values below 0.05 were considered significant.

Results

Clinical and demographic characteristics of the
DR, non-DR and control groups are given in Table
1. Between T2DM patients with and without DR, a
significant difference was observed in terms of duration
of diabetes, HbAlc, fasting blood glucose level, total
cholesterol, LDL, presence of hypertension, insulin
use, and presence of DME (Table 1). The genotype
distribution in all groups was consistent with the
Hardy Weinberg (HWE) equation (Table 2). Allele and
genotype frequencies were not different between the
T2DM patients and the control group (Table 2). There
was a statistically significant difference between the
patient groups with and without DR in terms of both
genotype and allele frequency. The frequency of CT
(p=0.001) and CT+TT (p=0.001) genotypes and the
frequency of T allele (p=0.001) were significantly
higher in T2DM patients with DR compared to patients
without DR (Table 2). In addition, CT (p=0.010)
and CT+TT (p=0.015) genotype frequencies were
significantly higher in NPDR patients compared to
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PDR patients (Table 2). When the DR patient group
was separated according to MMP9 rs3918242
genotypes, the mean diabetes duration was found to
be higher in those carrying the CC genotype compared
to the other genotypes (p=0.023). Also, the mean total
cholesterol was found to be higher in those carrying
the CC and CT genotypes compared to those carrying
the TT genotype (p=0.025) (Table 3). In the logistic

Pre-eklamside Apelinin Roli

regression analysis, long diabetes duration (p<0.001),
insulin use (p=0.004), high HbAlc levels (p=0.003)
and MMP9 rs3918242 CT genotype (p=0.005)
were found as independent risk factors for the DR
development (Table 4). On the other hand, only insulin
use (p=0.003) was determined as an independent risk
factor, for PDR development (Table 5).

Demographic and clinical characteristics of study groups.

o _Cases (?ases p

Characteristic Controls (without DR) (with DR) value
n=174 n=168 n=168

Gender (male/female) 90/84 74/94 74/94 1.000
Age (years) 62 +11.5 63.3+8.2 62.4+7.5 0.373
BMI (kg/m2) 29.6+4.6 29.6 + 3.7 305 0.612
Duration of diabetes (years) - 8.9+39 154+5.6 <0.001
HbA1c (%) 4.8+0.7 7.4+£1.2 82+1.6 <0.001
Fasting glucose level (mg/dL) 85.6 +9.8 164.5 + 55.3 193.9+94.2 0.001
Total cholesterol (mg/dl) 154.1 + 30.3 191.9+37.8 208.4 £ 59 0.009
LDL (mg/dL) 103.8 £ 25.7 108.5 £ 30.9 118 £ 39.7 0.029
HDL (mg/dL) 50.6 + 8 492 +12.3 47.8+12.7 0.224
Triglyceride (mg/dL) 131.8 +18.7 188.4 + 144.6 1711+ 1225 0.539
Presence of hypertension (%) 115 37.5 54.2 0.002
Insulin therapy - 24.4 65.5 <0.001
DME (%) - 3 74.4 <0.001
PDR (%) - - 27.4 -

*P value compares cases with DR to cases without DR. DR= Diabetic retinopathy, BMI= Body mass index, LDL= Low-density
lipoprotein, HDL= High-density lipoprotein, DME= Diabetic macular edema, PDR= Proliferative diabetic retinopathy.

Discussion

The structure and synthesis of the extracellular matrix
are altered in DM (15). Disruption of the blood-retina
barrier and angiogenesis are very important in the
development of DR (3). MMP9 plays an important role
in angiogenesis and the degradation and remodeling
of extracellular matrix components. (12). As a matter of
fact, in a study investigating the relationship between
MMP9 polymorphism and T2DM susceptibility in the
Indian population, it was reported that -1562 C/T
polymorphism may cause T2DM susceptibility (13). In
another study, MMP9 279 A/G (rs17576) polymorphism
was found risk factor for T2DM susceptibility in Iranian
individuals (15). In our study, however, genotype and
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allele frequencies of MMP9 -1562 C/T polymorphism
were not different between T2DM patients and the
control group (Table 2). Our results do not seem to be
compatible with the other two studies in the literature.
The reasons of this inconsistency may include ethnicity
differences, differences in T2DM risk factors between
the patient and control groups, and the relatively low
number of patients included in the studies.

The MMP9 -1562 C/T polymorphism has also been
associated with different complications of T2DM.
For example, the T allele has been related with a
lower risk of developing diabetic nephropathy in Han
Chinese (16). Similarly, Shalaby et al., argued that the
T allele has a protective role for the development of
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Comparison of MMP9 genotype and allele frequencies between the groups.

MMP9 rs3918242 Controls T2DM Cases p
(V)
Genotypes and alleles N (%) N (%) SR {eERS E) value
cc 124 (71.3) 228 (67.9) Ref -
CT 48 (27.6) 99 (29.4) 1.122 (0.746-1.687) 0.581
TT 2 (1.1) 9(2.7) 2.447 (0.521-11.504) 0.342
CT+TT 50 (28.7) 108 (32.1) 1.175 (0.787-1.753) 0.430
c 0 | = e -
T HWE:0 261 HWE:0.653 1.200 (0.841-1.713) 0.315
Cases Cases
gynﬁ I‘S::J;Z: zz-).lleles (Wlth()(tl/t)DR) y (i llsy eiilkraE) va?ue
yp 0 N (%)
cC 129 (76.8) 99 (58.9) Ref -
CT 36 (21.4) 63 (37.5) 2.280 (1.402-3.708) 0.001
TT 3(1.8) 6 (3.6) 2.606 (0.636-10.679) 0.190
CT+TT 39 (23.2) 69 (41.1) 2.305 (1.438-3.696) 0.001
¢ 24924 ((182755)) 27651((272757)) Bl -
T | 026 2.011 (1.331-3.040) 0.001
MMP9 rs3918242 p
0, 0, 0,
Genotypes and alleles AT RIS AR elR{ekRo ©l value
CE 65 (53.3) 34 (74) Ref -
Cil§ 53 (43.4) 10 (21.7) 0.361 (0.163-0.797) 0.010
TT 4 (3.3) 2 (4.3) 0.956 (0.167-5.486) 1.000
CT+TT 57 (46.7) 12 (26) 0.402 (0.190-0.850) 0.015
© 183 (75) 78 (84.8) Ref -
T 61(25) 14 (15.2) 0.538 (0.284-1.020) 0.055

T2DM=Type Il Diabetes Mellitus, OR= Odds ratio, Cl= Confidence interval, HWE= Hardy-Weinberg equilibrium,
DR= Diabetic retinopathy, PDR= Proliferative diabetic retinopathy, NPDR= Nonproliferative diabetic retinopathy.

diabetic nephropathy (17). In a study investigating the
relationship between diabetic foot ulcer and MMP9
profile in T2DM patients, it was observed that MMP9
expression level increased as the wound grade
increased. It was also found that the MMP9 promoter
was unmethylated in diabetic wounds compared to
control wounds. Researchers reported that the —1562
CIT polymorphism CT and TT genotypes combined
with unmethylated promoter status caused an increase
in MMP9 expression, resulting in chronic non-healing
ulcers in the wounds of T2DM patients (18). Singh et
al. reported that the MMP9 -1562 C/T polymorphism
was a major risk factor for the development of PDR in
the Indian population. Researchers claimed that the
T allele can induce retinal angiogenesis by causing

increased MMP9 production. (12). In another study by
Beranek et al. in the Czech Republic, genotype and
allele frequencies of MMP9 -1562 C/T and R279Q
polymorphisms did not differ significantly between
PDR, NPDR and control groups (19). In our study,
frequencies of CT genotype, CT+TT genotype, and
T allele were significantly higher in T2DM patients
with DR compared to those without. In the logistic
regression analysis, which also included other risk
factors, diabetes duration, HbAlc level and MMP9
CT genotype were determined as independent risk
factors for DR development. In terms of comparison
between the groups with and without DR, our results
are similar to Sing et al." study (12). On the other
hand, our results could not be compared with the
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Comparison of clinical characteristics stratified by genotypes of MMP9 rs3918242

polymorphism among T2D patients with DR.

T2DM patients

Parameters (with DR)

CcC CT TT P value
BMI (kg/m2) 30.6+5.3 29+4.7 30.6+3 0.127
Hypertension N(%)
No 46 (60.5) 28 (36.8) 2 (2.6) 0.814
Yes 52 (57.1) 35 (38.5) 4 (4.4) '
Total cholesterol (mgl/dl) 211.7+60.1 207.2+57.6 155.2+27.8 0.025
LDL (mg/dL) 117.74£37.2 120.9+42.4 82.1+42.3 0.085
HDL (mg/dL) 49.3+13.9 45.9+10.2 41.2+10.6 0.096
Triglyceride (mg/dL) 172.1+£144.2 167.5£79.2 190.7+£109.8 0.448
Diabetes duration (years) 16.345.3 14.1+5.9 14.2+3.8 0.023
HbA1c (%) 8.2+1.6 8.2+1.6 9.4+1.9 0.214
Fasting blood glucose level (mg/dL) 191.1+76 185+94 320.2+230.3 0.306
DME N (%)
No 26 (60.5) 15 (34.9) 2(4.7) 0.808
Yes 73 (58.4) 48 (38.4) 4(3.2) '

T2DM=Type |l Diabetes Mellitus, BMI= Body mass index, LDL= Low-density lipoprotein, HDL= High-density lipoprotein,

DME= Diabetic macular edema

Table 4 Risk factors for DR using logistic regression analysis.

Variables Odds ratio 95% CI P value
BMI 0,982 0,916-1,053 0,615
Diabetes duration 1,337 1,238-1,445 <0.001
Presence of hypertension 1,180 0,645-2,159 0,592
Total cholesterol 1,003 0,991-1,015 0,592
LDL 1,007 0,991-1,023 0,372
HDL 1,000 0,975-1,025 0,973
Triglyceride 0,999 0,996-1,001 0,340
HbAlc 1,458 1,134-1,876 0,003
Fasting glucose level 1,002 0,997-1,007 0,426
Insulin therapy 2,549 1,349-4,816 0,004
MMP9 CT genotype 2,562 1,334-4,922 0,005
MMP9 TT genotype 1,288 0,193-8,614 0,794

OR= Odds ratio, Cl= Confidence interval, BMI= Body mass index, LDL= Low-density lipoprotein, HDL= High-density lipoprotein.
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Table 5 Risk factors for PDR using logistic regression analysis.

Variables Odds ratio 95% ClI P value
BMI 1.060 0.982-1.145 0.137
Diabetes duration 1.046 0.976-1.120 0.202
Presence of hypertension 1.175 0.542-2.550 0.683
Total cholesterol 1.002 0.991-1.013 0.732
LDL 1.004 0.,988-1.021 0.607
Insulin therapy 4.887 1.719-13.899 0.003
MMP9 CT genotype 0.424 0.179-1.003 0.051
MMP9 TT genotype 0.940 0.147-6.002 0.948

OR= Odds ratio, Cl= Confidence interval, BMI= Body mass index, LDL= Low-density lipoprotein

study by Beranek et al. because this study did not
include T2DM cases without DR (19). Interestingly,
in the comparison between NPDR and PDR patients,
the frequency of CC genotype was found to be higher
in the PDR group. However, in the logistic regression
analysis performed afterwards, it was determined that
only insulin use was an independent risk factor for PDR
development. In addition, in DR patients classified
according to MMP9 genotypes, total cholesterol levels
were lower in patients with TT genotype, and diabetes
duration was longer in patients with CC genotype.
Our data show that the CT and CT+TT genotypes
and the T allele increase the risk of developing DR
in patients with T2DM. On the other hand, contrary to
expectations, the higher frequency of CC genotype
in the PDR group compared to the NPDR group may
be due to the longer diabetes duration of patients with
CC genotype or the poor glycemic control of these
patients. Another reason may be the low number of
patients in the PDR group.

In conclusion, current study demonstrated that
MMP9 -1562 C/T polymorphism increases the
risk of DR development in Turkish T2DM patients,
but this polymorphism has no effect on the risk of
T2DM development. In addition, while insulin use
was associated with the development of PDR, no
relationship was found between the MMP9 -1562
C/T polymorphism and the development of PDR.
Although it has some limitations such as the low
number of patients, our study is important in terms of
the data obtained on the relationship between MMP9
polymorphism and the development of DR in Turkish
population.
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Oz

Amacg

Cevresel faktorlerin bir sonucu olarak viicuda alinan
kadmiyum (Kd) akciger dokularinda inflamasyon, ok-
sidatif stres ve artan apoptozis ile hasara neden olur.
Hemostatik bir ajan olarak kullanilan Ankaferd Blood
Stopper (ABS), bilesimindeki bes farkh bitki 6zl ve
bileseni nedeniyle antioksidan, antienflamatuar, anti-
bakteriyel, antiapoptotik ve yara iyilestirici 6zelliklere
sahiptir. Bu nedenle ¢alismamizda Kd'un akciger Uze-
rinde olusturdugu toksisite Gzerine ABS'nin iyilestirici
etkisini arastirmay1 amagladik.

Gerec ve Yontem

Calismada 32 rat kullanildi ve her grupta 8 rat olmak
Uzere 4 gruba ayrildi: kontrol, Kd (2,5 mg/kg tek doz
ip), ABS (1,5 ml/kg tek doz ip) ve Kd+ABS (Kd, 2,5
mg/kg tek doz ip-ABS, 1,5 ml/kg tek doz ip). Akciger
dokulari histopatolojik olarak degerlendirildi. infla-
masyon, tumor nekroz faktori-o (TNF-a) ile immino-
histokimyasal olarak degerlendirildi. Oksidatif stres,
total oksidan seviye (TOS) ve total antioksidan seviye

(TAS) ile spektrofotometrik yontem kullanilarak de-
gerlendirildi. Apopitoz, Bcl-2 ile iliskili X (Bax), B-hiic-
reli lenfoma 2 (Bcl-2), Sitokrom c (Sit c) ve kaspaz
3 genlerinin rolatif MRNA kat degisimleri ile RT-PCR
yontemi kullanilarak degerlendirildi.

Bulgular

Kd grubunda, konjesyon, hemoraji ve mononukleer
hicre infiltrasyonu gibi histopatolojik bulgularda ar-
tis bulundu. Kd’'un TNF-a'y1 yiikselterek inflamasyo-
nu arttirdi§i, TOS ve OSI artirip TAS'I azaltarak ok-
sidatif stres artisina neden oldugu ayrica Bax, Sit ¢
ve kaspaz 3 gen ekspresyonlarinin arttirip Bcl-2 gen
ekspresyonunu azaltarak mitokondriyal stres ile iligkili
apoptozise neden oldugu bulundu (p<0.05). ABS uy-
gulamasindan sonra tim bu parametrelerde anlamli
dizelme oldugu belirlendi (p<0.05).

Sonug

Sonug olarak, ABS'nin Kd kaynakli akciger toksisite-
sinden koruyucu alternatif bir secenek olabilecegdi ve
bu konuda daha fazla arastirma yapilmasi gerektigi
kanisindayiz.
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Abstract

Objective

As a result of environmental factors, cadmium (Cd)
taken into the body causes damage to lung tissues
through inflammation, oxidative stress, and increased
apoptosis. Ankaferd Blood Stopper (ABS), which is
used as a hemostatic agent, has antioxidant, anti-
inflammatory, antibacterial, antiapoptotic, and wound
healing properties due to five different plant extracts
and components in its composition. Therefore, in our
study, we aimed to investigate the curative effect of
ABS on the toxicity of Cd on the lung.

Material and Method

Thirty two rats were used in the study, and they were
divided into 4 groups, with 8 rats in each group:
control, Kd (2.5 mg/kg single dose ip), ABS (1.5 ml/
kg single dose ip), and Kd+ABS (Kd, 2,5 mg/kg single
dose ip-ABS, 1.5 ml/kg single dose ip). Lung tissues
were evaluated histopathologically. Inflammation
was evaluated immunohistochemically with tumor
necrosis factor-a (TNF-a). Oxidative stress was

Introduction

Heavy metals formed as a consequence of a rise in
industrial goods are regarded as one of the primary
sources of environmental pollution and are known
to cause a variety of health concerns (1). Cadmium
(Cd), which is in the group of non-essential and heavy
metals discharged to the environment in various ways,
is one of the most prominent causes of environmental
pollutants and is present in phosphate fertilizers,
cigarettes, batteries, detergents, and refined petroleum
derivatives (2, 3).

Exposure to hazardous Cd is through contaminated
water, air, food, and cigarette smoke (4). It has been
shown that Cd has a function in the pathophysiological
process in organs such as the lungs, kidneys, liver,
and bone (5). Among these organs, the lungs are the
most sensitive to cadmium toxicity when taken into
the body by inhalation. When cadmium is inhaled,
it causes lung damage, bronchial and pulmonary
inflammation, which can lead to pulmonary fibrosis,
chronic obstructive pulmonary disease (COPD),
emphysema, and even lung cancer (6).
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evaluated with the total oxidant level (TOS) and total
antioxidant level (TAS) using the spectrophotometric
method. Apoptosis was evaluated using RT-PCR with
relative mMRNA fold changes of Bcl-2-associated X
(Bax), B-cell lymphoma 2 (Bcl-2), cytochrome ¢ (Cyt
c), and caspase 3 genes.

Results

Histopathological findings such as congestion,
hemorrhage, and mononuclear cell infiltration were
found to increase in the Cd group. It was found that
Cd increased inflammation by increasing TNF-q,
increasing TOS and OSI, and decreasing TAS,
causing an increase in oxidative stress. (p<0.05).
It was determined that there was a significant
improvement in all these parameters after the ABS
application (p<0.05).

Conclusion

In conclusion, we suggested that ABS may be an
alternative option to protect against Cd-induced lung
toxicity, and more research should be done on this
subject.

Keywords: Ankaferd Blood Stopper, Apoptosis,
Cadmium, inflammation, Lung, Oxidative stress

Studies have shownthatthe mostimportantmechanism
of cadmium toxicity is increased reactive oxygen
species (ROS) load and increased oxidative stress
by Cd binding to glutathione and sulfhydryl groups
in cells (7, 8). It's been reported that free Cd causes
oxidative stress via binding to some of the electron
transport chain complexes, and some dehydrogenase
enzymes in mitochondria, then inducing the activities
of other oxidant enzymes such as NADPH oxidase,
causing an increase in ROS (9, 10). The loss of
membrane potential after mitochondrial damage
leads to the release of Cytochrome c (Cyt-c) and
activation of the caspase-dependent pathway, leading
the cell to apoptosis (11). Increasing ROS causes
a decrease in antioxidant enzymes and activates
apoptotic pathways by causing damage to structural
components of the cell such as DNA, protein and
lipid (12-14). Cd also induces genotoxicity through
DNA methylation and histone acetylation, causing a
decrease in the expression of tumor suppressor genes
and an increase in proinflammatory cytokines such as
Interleukin-6 (IL-6), Interleukin 1 B (IL-1B) and Tumor
Necrosis Factor-a (TNF-a) (15). Bax and Bcl 2 are
also well-known proteins that play significant roles in



the development of oxidative stress and mitochondria-
mediated apoptosis (16).

Ankaferd Blood Stopper (ABS), which is widely used
as a hemostatic agent in traditional medicine, is a
mixture used by standardizing the extracts of five
plants such as Thymus vulgaris (thyme) dried herb
(5 mg/dl), Alpinia officinarum (galangal) dried leaf
(7 mg/dl), Vitis vinifera (grape) dried leaf (8 mg/dl),
Glycyrrhiza glabra (licorice) dried leaf (9 mg/dl) and
Urtica dioica (nettle) root (6 mg/dl) (17-19). Each of
these plants in the mixture has different healing effects
at the cellular and tissue level (eg cell proliferation,
endothelium, angiogenesis, antioxidant, etc.) (20, 21).
In addition, studies have revealed that ABS reduces
the apoptotic process that occurs due to hemorrhagic
and mitochondrial stress (22—24).

As a result of the literature studies, no studies were
found on the antioxidant, antiapoptotic, and healing
properties of ABS on the damage caused by Cd toxicity
in the lung tissues. In light of all of this knowledge, an
investigation into the protective effects of ABS against
Cd-induced acute lung damage was undertaken.

Material and Method

Experimental Animal Protocol
Thirty-two male rats were randomly divided into 4
groups, with 8 in each group. Rats were kept in the
light for 12 hours and in darkness for 12 hours at 22-24
degrees to ensure standardization Rats were fed with
ad libutium in Euro type 4 cages.

Control group (n=8): 1 ml of saline was administired
intraperitoneally (ip) into the rats' right inguinal region
on the day of the experiment.

ABS group (n=8): 1.5 ml’kg ABS was administired ip
from the right inguinal regions of the rats (25).

Cd group (n=8): Cadmium chloride (CdCI2) dissolved
in saline at a dose of 2.5 mg/kg was administered ip
from the right inguinal region (26).

ABS + Cd group (n=8): First administired CdCI2 at a
single dose of 2.5 mg/kg (ip) from the right inguinal
region. One hour after the cadmium application, 1.5
ml/kg ABS was administered to the rats from the same
area as i.p.

24 hours after Cd administration, the rats were
sacrificed under anesthesia and their lung tissues
were taken. The right lung was placed in 10%
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neutral formaldehyde for histopathological and
immunohistochemical evaluations. The left lung was
wrapped in aluminum foil and stored at -80° C for
biochemical and genetic analysis.

Histopathological and

Immunohistochemical Analyzes

Lung tissue samples to be used for histopathological
examinations were fixed with formalin and embedded
in paraffin blocks. Five microns (u) of sections were
taken from the paraffin blocks with a Leica brand
cylinder microtome, and the general characteristics
of the lung tissue were revealed by staining with
Hematoxylin+Eosin (H+E) dye and visualized on
the ZEISS AX10 Lab.Al1 photomicroscope 40X.
Histopathological findings were evaluated and scored
as “(0) = normal, (1) = mild, (2) = moderate, (3) =
severe” (27).

For immunohistochemical examinations, 5 um
thick sections were taken from the lung tissue
and deparaffinization was performed. Sections
were stained immunohistochemically with TNF-a
(Catalog no: bs-2081R, Bioss) according to the kit
manufacturer's protocol. Then, immunohistochemistry
analyzes were performed using secondary antibodies
and evaluated by scoring on a 20X ZEISS AX10 Lab.
Al photomicroscope.

Biochemical Analyzes

Lung tissues were homogenized with phosphate buffer
(10 mM Na2HPO4, 1.8 MM KH2P0O4, 2.7 mM KClI, 137
mM NacCl, pH 7.4) and centrifuged. TAS (mmol Trolox
Eqg/L) and TOS (umol H202 Eqg/L) measurements from
the supernatants were performed using colorimetric
kits (Randox Laboratories, United Kingdom) by the
method developed by Erel et al. in a Beckman Coulter
AU5800 device (Beckman Coulter, USA). The formula
(OSI=[(TOS / (TAS)x 100]) was used to calculate the
OSl values (28, 29).

Genetic Analyzes

RNA isolation

RNA isolation of lung samples was performed with the
RiboEx (TM) RNA Isolation Kit (Atlas Biotechnology,
Turkey). The amount and purity of the RNAs obtained
were measured with the BioSpec nanodrop (Shimadzu
Ltd., Kyoto, Japan) device. Each isolated RNA sample
was standardized at 1 pug and stored at -80°C for use
in the cDNA synthesis step.

cDNA Synthesis

cDNA synthesis was carried out in a thermal cycler
according to the protocol of the A.B.T. TM cDNA
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Table 1 Primary sequences of genes and product size

Genes Primary sequence product size
] F: AGGTTGTCTCCTGTGACTTC
GAPDH (HouseKeeping) 130 bp
R: CTGTTGCTGTAGCCATATTC
F: TAAATATGAGGGTGTCGC
Cytc 192 bp
R: AAGAATAGTTCCGTCCTG
F: GGCCGACTTCCTGTATGCTT
Caspase 3 110 bp
R: CGTACAGTTTCAGCATGGCG
F: AGGGTGGCTGGGAAGGC
Bax 93 bp
R: TGAGCGAGGCGGTGAGG
F: ATCGCTCTGTGGATGACTGAGTAC
Bcl2 134 bp
R: AGAGACAGCCAGGAGAAATCAAA

F: Forward, R: Reverse, GAPDH: Glyceraldehyde 3-phosphate dehydrogenase, Cyt c: Cytochrome,

Bax: Bcl2 associated X, protein, BCL2: B-cell lymphoma 2

Synthesis Kit (Atlas Biotechnology, Turkey). The
following concentrations were prepared on ice for
each sample: 10X reaction buffer 2 pl, dNTP mix (2.5
mM) 1 ul, Random hexamer (50 uM) 2 ul, Reverse
Transcriptase (200 U/ul) 1 ul, RNase inhibitor 0.5 pl,
RNase-free water 3.5 pl, and RNA sample 10 pl. The
prepared mixture was placed in the thermal cycler and
the kit protocol was used. All stages were performed
in 1 cycle and obtained cDNAs were stored at -20 °C.

gRT PCR

Primer designs were made by detecting specific mMRNA
sequences and testing possible primer sequences
using the NCBI website. The genes and specific
primer sequences used in the expression step are
given in Table 1. Expression levels were measured by
the Biorad CFX96 (California, USA) real-time qPCR
instrument using the A.B.T. 2X qPCR SYBR-Green
MasterMix (Atlas Biotechnology, Turkey). RT-gPCR
conditions according to the manufacturer's protocol
were pre-denaturation at 95 °C for 5 min, followed by
40 cycles of 20 sat 95 °C and 30 s at 60 °C. Expression
of the GAPDH gene was used for normalization and
each sample was run in triplicate.

Statistical Analysis

The normality distribution was performed using
the Shapiro-Wilk test. One-Way ANOVA (posthoc
Bonferroni) test was used to compare data between
groups. The data in our study were presented as
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the meantstandard deviation. All analyzes were
performed using the SPSS 20 program and p <0.05
was considered significant.

Results

Histopathological and immunohistochemistry findings
Scores obtained after H-E staining lung tissue slices
were assessed. No histopathological findings were
found in the rat lung tissues in the control group. A
significant increase was found in histopathological
findings such as mononuclear cell infiltration,
hemorrhage and congestion in the vessels, and
thickening of the alveolar walls in the lung tissues of
the Cd group (p<0.001). Similar to the control group,
histopathological findings were not observed inthe ABS
group (p>0.05). Only minor signs of hemorrhage and
congestion were detected in the vessels (p=0.07). In
the Cd+ABS group, histopathological findings such as
cell mononuclear cell infiltration, vascular hemorrhage
and congestion, and alveolar wall thickening were
observed to be significantly reduced compared to the
Cd-administered group (p<0.05) (Figure 1).

TNF-a was evaluated immunohistochemically. TNF-a
synthesis was significantly increased in the Cd group
compared to the control group (p<0.001). TNF-a
synthesis was found to be significantly decreased
in the Cd+ABS group compared to the Cd group
(p<0.001) (Table 2) (Figure 2).
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Figure 1;

A and Al images contain H-E staining images of the control group. There is no histopathological finding in the
images of the control group. B and B1 images belong to the Cd group and the black arrow shows the conges-
tion and hemorrhage in the vessels, while the mononuclear cell infiltration is marked with the yellow arrow. C
and C1 images belong to the ABS group and no histopathological finding exists. D and D1 images belong to
the Cd+ABS group. In the group given Cd+ABS, mononuclear cell infiltration is shown with a yellow arrow and
hemorrhage in the vessel with a black arrow (A, B, C, and D X10) and (A1, B1, C1, and D1 X40). Statistical
graphs of E Mononuclear cell infiltration, F hemorrhage, and congestion, G Thickening of alveoli.

Figure 2;

Picture A of the control group is shown and there is no TNF-a synthesis. Cd group B picture is shown and
TNF-a synthesis is marked with yellow arrows. The picture of the ABS group is indicated by C, the Cd+ABS
group is indicated by D, and TNF-a syntheses are shown with yellow arrows (A, B, C, and D X20).

Cytc Caspase 3

IS

o

mRNA relative fold change
- N

mRNA relative fold change
mRNA relative fold change

o

Figure 3;

MRNA relative fold change graph of genes in groups.

Cd: Cadmium, ABS: Ankaferd blood stopper, Bax: Bcl-2 associated X, Bcl-2: B-cell lymphoma 2, Cyt
c: Cytochrome c. * p<0.05, ** p<0.001.

229



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Table 2 Statistical analysis of TNF immunohistochemistry scoring.

The Curative Effect of Ankaferd Blood Stopper on Lung Toxicity

Groups
Control Cd Cd+ABS ABS p-value
TNF-a 0.00+0.00 2.50+0.53 1.37+0.52 0.50+0.43 a”, b”, c"d*

Data were given as mean+SD (Standard deviation). The results of oxidative stress markers were assessed by a one-way ANOVA

test. a Control vs. Cd., b Cd vs. Cd+ABS, c Cd vs. ABS, d Control vs. ABS. Cd: Cadmium, ABS: Ankaferd blood stopper, TOS:
Total oxidant status, TAS: Total antioxidant status, OSI: Oxidative stress index. ** p<0.001, # p>0.05.

Statistical analysis of TOS, TAS, and OSI values between groups in rat lung tissues

Groups
Control Cd Cd+ABS ABS p-value
Parameters
TOS 18.55+1.78 29.15+£2.77 23.66+4.16 20.36x2.17 a”, b,c’,d?*
TAS 1.63+0.24 0.78£0.26 1.25+0.11 1.33+0.27 a’, b, c”, d*
osl 1.16+0.23 4.16+1.58 1.92+0.46 1.61+0.45 a”, b”, c”, d*

Data were given as mean+SD (Standard deviation). The results of oxidative stress markers were assessed by a one-way
ANOVA test. a Control vs. Cd., b Cd vs. Cd+ABS, ¢ Cd vs. ABS, d Control vs. ABS. Cd: Cadmium, ABS: Ankaferd blood stopper,
TOS: Total oxidant status, TAS: Total antioxidant status, OSI: Oxidative stress index, SD: Standard deviation. ** p<0.001, *
p<0.05, # p>0.05.

Table 4 Relative mRNA expression levels and statistical analysis of genes in groups

Groups
Control Cd Cd+ABS ABS p-value
Genes
Bax 1.05+0.39 2.87+0.26 1.75+£0.31 1.24+0.14 a”, b”, c”,d*
Bcl-2 1.03+0.15 0.39+0.10 0.81+0.29 0.85+0.30 a”, b, ¢, d*
Cytc 0.96+0.20 2.32+0.48 1.69+0.20 1.16+0.24 a”, b, c”, d*
Caspase 3 0.96+0.12 2.30+0.28 1.55+0.23 1.20+0.19 a”, b”, c”, d*

Mean+SD levels of relative mMRNA expression levels of genes were given and evaluated by a one-way ANOVA test. a Control vs.
Cd., b Cd vs. Cd+ABS, c Cd vs. ABS, d Control vs. ABS. Cd: Cadmium, ABS: Ankaferd blood stopper, Bax: Bcl-2 associated X,
BCL2: B-cell ymphoma 2, Cyt c: Cytochrome c. * p<0.05, ** p<0.001, # p>0.05.

Results of Oxidative Stress Markers determined and compared between groups (Table
TOS and OSl values used to measure oxidative stress 3). TOS and OSI levels increased in the Cd group
and TAS values indicating antioxidant levels were compared to the control group, TAS levels were
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significantly decreased (p<0.001). When the Cd and
Cd+ABS groups were compared, TOS and OSl values
decreased and TAS values increased significantly in
the Cd+ABS group (p<0.004, p<0.001 and p=0.002).

Genetic Analysis Results in Rat Lung Tissues
Relative mRNA expression levels of pro-apoptotic
and anti-apoptotic genes were determined in rat lung
tissues in groups. When the Cd group was compared
with the control group, a significant increase in the
expression levels of Bax, Cyt ¢, and caspase 3 genes
and a significant decrease in the expression levels
of the Bcl-2 gene were determined in the Cd group
(p<0.001). When the Cd group was compared with the
Cd+ABS group, a significant decrease was observed
in the Bax, cyt ¢, and caspase 3 gene expression levels
in the Cd+ABS group, while there was a significant
increase in the Bcl-2 gene (p<0.001, p=0.002, p<0.001
and p=0.007, respectively) (Table 4) (Figure 3).

Discussion

Cd causes significant toxic effects in many organs
and tissues as a result of environmental and cigarette
smoke factors. One of the organs where toxic effects
are seen is the lung (30, 31). ABS consists of a blend
of five plants and is used as a hemostatic agent in
Turkish traditional medicine. ABS is also known to
have antioxidant and anti-inflammatory effects (32). In
this study, it was tried to determine the effect of ABS
on the lung in rats with lung toxicity as a result of Cd
exposure.

It has been shown that the most important mechanism
of Cd toxicity in tissues and cells is the rise in ROS
(8, 33). Cd achieves this action by attaching to the
sulfhydryl groups of antioxidant enzymes and raising
mitochondrial oxidative stress by disrupting the
electron transport chain (9). In addition, oxidative
stress activates mitochondrial apoptotic pathways
and causes cell death (34). In a study conducted in
2018, it was stated that Cd decreased TAS levels
and increased TOS levels in sublingual gland
tissues (35). Miltonprabu et al. were reported that
Cd causes inflammation and apoptosis by increasing
mitochondrial oxidative stress (36). Kumar et al. In their
study on the effect of Cd on lung epithelial cells, they
determined that TNF-a and Bax levels increased, while
Bcl-2 levels decreased (37). In a study by Yesildag
et al. in 2021, it was revealed that Cd increased
oxidative stress, inflammation, and apoptosis in lung
tissues. It has been stated that Cd shows its oxidative
effect through antioxidant and oxidant enzymes, its
inflammatory effect by increasing TNF-a level, and its
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apoptotic effect by Bax, Caspase 3 increase, and Bcl-2
decrease (1). In our study, we found that Cd increases
oxidative stress, inflammation, and apoptosis similar
to the literature. We determined that Cd increased
mitochondrial stress-related apoptosis as a result of
Bax, Cyt c, cas 3 increase and Bcl-2 decrease, as well
as increased oxidative stress. In addition, as a result of
our histopathological evaluation, we determined that
Cd causes pathological effects such as mononuclear
cell infiltration in the lung, hemorrhage congestion,
and thickening of the alveolar wall.

Each of the five plant extracts contained in ABS has
its different properties and in the chemical analyzes,
it has been determined that there are compounds
with antioxidant properties (38). There is evidence
that ABS regulates oxidative stress, inflammation,
and apoptosis through these compounds. In the study
of Buyuktiryaki et al. in 2019, it was determined that
ABS decreased the oxidative stress markers TOS
and OSI and increased the TAS level in necrotizing
enterocaolitis. It has also been stated that ABS reduces
inflammation and apoptosis by affecting TNF-a and
Caspase 3 levels. In addition, in the histopathological
evaluation, fewer pathological findings were found
in the ABS-treated group (24). When Kosmaz et al.
investigated the negative effects of ABS in rats with
experimental obstructive jaundice, they found that
ABS decreased oxidative stress parameters and
histopathologically, inflammation and fibrosis (32).
Hasgul et al. investigated the effect of ABS on the
damage caused by acetylsalicylic acid in the gastric
mucosa and determined that ABS had a positive
effect on tissue damage by reducing histopathological,
inflammation, and oxidative stress (20). Hortu et al.
were reported that it reduced TNF-a and apoptosis
(25). Although previous studies have revealed that ABS
has antioxidant, anti-apoptotic, and anti-inflammatory
effects, no study has been found on the curative effect
of Cd against the toxic effect of Cd in the lung. In our
study, we determined that ABS application has an
anti-inflammatory effect on lung toxicity induced by
Cd and also has a healing effect by reducing oxidative
stress and mitochondrial stress-related apoptosis.
We determined that the healing effect of ABS on lung
tissue was achieved by reducing hemorrhage and
congestion, mononuclear cell infiltration, and alveolar
wall thickness.

Our study has some limitations. The use of TUNEL
method as well as gene expressions in the evaluation
of mitochondrial apoptotic process may support the
evidence on the effect of Cd and ABS on lung tissue.
In addition, since this study is the first to evaluate
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the effect of ABS on lung toxicity, we think that more
studies should be done to evaluate its effectiveness.

Conclusion

As a result of our study, we determined that Cd causes
histopathological changes by mononuclear cell
infiltration, hemorrhage-congestion, and thickening
of the alveolar wall in lung tissues. In addition,
Cd increased oxidative stress, inflammation, and
apoptosis. It positively affected the entire pathological
process after treatment with ABS. For these reasons,
we think that ABS can be used as an alternative for
lung toxicities after Cd exposure.
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Oz

Amac

Bu calismanin amaci bir dis hekimligi fakiltesindeki
dis hekimligi lisans 6grencileri arasinda egitim yilina
gore degisen empati diizeylerini belirlemekti.

Gerec¢ ve Yontem

Tanimlayici nitelikteki bu ¢alismanin evrenini Stley-
man Demirel Universitesi Dis Hekimligi fakiltesinde
2022-2023 egitim doneminde ©6grenim goéren tim
ogrenciler, drneklemini ise calismaya katilmayi ka-
bul eden 558 6grenci olusturdu. Calismaya katilan
ogrencilere yas, sinif, cinsiyet, ebeveynlerinin egitim
durumlari ve gelir dizeyi gibi sosyo-demografik 6zel-
likleri iceren bir bilgi formu uygulandi. Ogrencilerin
empati duzeylerini degerlendirmek amaciyla 20 mad-
deden olusan yedili likert tarzi bir 6lgek olan Jefferson
Doktor Empati Olcegi Ogrenci Versiyonu (JSPE-S)
kullanildi. istatistiksel analiz SPSS programi versiyon
25 kullanilarak yapildi. Verilerin analizi icin bagimsiz
orneklem t-testi, tek yonll varyans analizi testi ve Tu-
key testi kullanildi (p<0.05).

Bulgular
Tdm dis hekimligi 6grencileri icin toplam ortalama
empati puanlari 87.46+14.88 olarak hesaplandi. Ka-

dinlarda empati puani ortalamasi 86.75+14.03 iken;
erkeklerde 88.80+16.33 olarak belirlendi ve bu fark
istatistiksel olarak anlamli degildi (p=0.123). Yirmi yas
alti 6grencilerin empati puani, 20 yas Ustl 6grencilerin
empati puanindan istatistiksel olarak anlamli diizeyde
daha disukti (p=0.020). Tum siniflara ait empati pu-
anlari karsilastirildiginda, birinci, ikinci, Ggtnct sinif
ogrencilerinin benzer empati puan ortalamalari aldigi
gOzlenirken, dérdinci ve besinci sinif égrencilerinin
empati puanlarinin daha yiiksek oldugu tespit edildi.
Analizler; siniflara gére empati puanlari arasinda an-
laml bir fark olmadigini gésterdi (p=0.052).

Sonug

Calismanin empati bulgularn 1siginda genel empati
ve empati alt faktor degerlerinin bircok parametreye
bagl degisiklik gosterebilecegi gorilmustir. Dis he-
kimi ve hasta arasindaki saglikli iliskiyi stirdiirmenin
temel bilesenlerinden olan empati konusunun egitim
mufredatina dahil edilmesinin ve empati becerisi ge-
listirilmesine yonelik stratejiler olusturmanin 6grenci-
lerin empati deg@erleri Gzerinde olumlu etki yaratacagi
dustnulmektedir.

Anahtar Kelimeler: Demografik faktorler, Dis hekim-
ligi egitimi, Empati
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Abstract

Objective

This study aimed to determine the level of empathy
among undergraduate dentistry students in a dentistry
faculty, depending on the education year.

Material and Method

The universe of this descriptive study consisted
of all students studying at the Faculty of Dentistry
of Suleyman Demirel University in the 2022-2023
academic year, and the sample consisted of 558
students who agreed to participate in the study.
An information form containing socio-demographic
characteristics such as age, class, gender, educational
status of their parents, and income level was applied to
the students participating in the study. The Jefferson
Doctor's Empathy Scale Student Version (JSPE-S), a
seven-point Likert-style scale of 20 items, was used
to evaluate the students' empathy levels. Statistical
analysis was performed using the SPSS program
version 25. Independent samples t-test, one-way
analysis of variance test, and Tukey test were used
for data analysis (p<0.05).

Results
The total mean empathy scores for all dentistry

Giris

Empati, bir kisinin kendisini bir baskasinin yerine ko-
yabilmesi ve onun duygu, distnce ve davranislarini
anlayabilmesi olarak tanimlanmistir (1). Empati bilis-
sel ve duygusal olmak tzere iki temel boyuttan olus-
maktadir. Bilissel empati, diinyayi baska birinin bakis
acislyla gozlemleme, baska bir kisinin deneyimlerini
ve duygularini anlama yetenegidir ancak onlarin duy-
gulariyla etkilesime girme zorunlulugu icermemek-
tedir. Duygusal empati, bir baskasinin deneyimlerini
paylasmanin duygusal yonu ile ilgilidir ve baska bir
kisinin deneyimine katilmayi ifade eder (2, 3).

Saglik hizmetlerinde hasta merkezli yaklasimlar gi-
derek 6nem kazanmakta ve yiksek diizeyde empatik
davranis bu alanin temel taslarindan birini olustur-
maktadir (4). Yetenekli bir klinisyen, hastalik hakkin-
da uygun bilgiye sahip, kapsamli bir teshis koyma ve
ilgili risk faktorlerini belirleme yetenegine sahip olan
kisi olarak tanimlanabilir. Bununla birlikte, bir klinisyen
icin esit derecede 6nemli olan diger bir 6zellik ise em-
patidir (5). Empati, iyi bir doktor-hasta iliskisinin temel
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students were 87.46+14.88. While the mean empathy
score in women was 86.75+14.03, it was determined
as 88.80+16.33 in men, and this difference was not
statistically significant (p=0.123). The empathy score
of the students under the age of 20 was statistically
significantly lower than that of those over 20
(p=0.020). When the empathy scores of all grades
were compared, it was observed that first, second,
and third-grade students had similar empathy score
averages, while fourth and fifth-grade students had
higher empathy scores. Statistical analyzes showed
no significant difference between empathy scores
according to classes (p=0.052).

Conclusion

In light of the empathy findings of the study, it
was seen that the general empathy and empathy
sub-factor values might vary depending on many
parameters. Empathy is one of the main components
of maintaining a healthy relationship between the
dentist and the patient. Developing empathy skills
in the curriculum will positively affect the empathy
values of the students.

Keywords: Demographic factors, Dental education,
Empathy

“6gelerinden” biridir ve genellikle saglk calsanlari
icin 6nemli bir nitelik olarak kabul edilir (6-8). Saglk
hizmeti ortaminda empati bir hastanin semptomlarin-
dan, hastaliklarindan etkilenen duygularini nasil de-
neyimledigini anlama yetenegini ve bu anlayisi has-
taya iletme yetenegini iceren bilissel ve davranissal
bir nitelik olarak gordlebilir (6, 8, 9). Baska bir kisinin
duygularini anlama yetenegi olan empati, hasta he-
kim iliskisinde “klinik empati” adini alir (10). Bir klinis-
yen-hasta karsilasmasi sirasinda bilgi alisverisi, etkili
tedavi kararlari almak i¢in kisiler arasi iliskileri gelis-
tirmenin anahtaridir (5). Saglk alanindaki calisanlar
icin, yiksek diizeyde empatiye sahip olmak, hastala-
rin deneyimlerinin hastaliklari Gzerindeki etkisini an-
lama becerilerini artirir ve daha iyi iletisim becerileri,
daha iyi tedavi sonuglari anlamina gelir (5).

Hekim ve hasta arasindaki giveni, tanisal dogrulu-
du, tedaviye uyumu ve saglikl yasam tarzi dnerilerini
artiran ve hasta saghgini olumlu etkileyen empatinin
dis hekimligi alaninda da 6nemi vurgulanmaktadir
(9). Farkli Ulkelerde hem lisans hem de lisansistl
dis hekimligi dgrencileri arasinda empati dizeyinin



degerlendirildigi birgok ¢alisma bulunmaktadir (2, 3,
6, 7, 8, 11, 12). Amerikan Dis Hekimligi Egitimi Der-
negi, saghkl dis hekimi-hasta iliskilerinde empatinin
onemli bir rol oynadigini belirterek, empatiyi dis he-
kimligi egitimi icin en 6énemli ikinci Klinik yeterlilik ola-
rak listelemis ve empatinin dis hekimligi mifredatina
dahil edilmesinin dnemini vurgulamistir (3, 8, 11). Bu
nedenle, saglik calisanlari icin empatinin gelisimi,
egitimin dnemli bir parcasi olmalidir ve 6grencilerde
empatinin diizeylerinin degerlendirilmesi ve gerekirse
ogrencilerin mesleki egitimleri sirasinda empati gelisi-
minin desteklenmesine ydnelik stratejiler olusturulma-
si gerekmektedir (3). Empati diizeyi bireylerin kisisel
Ozelliklerine gore degisebilmekle birlikte, hastalarinin
beklentilerini anlayabilen klinisyenler yetistirmek icin
saglik egitimi sirasinda empatik distinmeyi de goz
ondnde bulundurmak onemlidir (4). Spesifik olarak,
dis hekimleri tarafindan empati gosterilmesi, dis te-
davisine karsi korkunun azalmasi, restorasyonlar ve
endodontik tedavilerden memnuniyeti kolaylastirma-
si, ortodontik tedaviye uyumun artmasi, ¢ocuk has-
talarda tedavi basarisinin ve is birliginin artmasi, mi-
yofasiyal agrilarda tedavi sonuglarinin iyilesmesi ve
hasta memnuniyetinin artmasi ile iliskilendirilmistir (2,
6,7, 8, 13).

Saglk alaninda empati uygulamalarini  élgmenin,
tibbi hizmetlerin kalitesini artirmaya yardimci oldugu
belirtilmistir. Gegmiste, genel popllasyonda empatiyi
Olgmek icin birkag arastirma aracinin mevcut oldugu,
ancak hicbirinin tip egitimine 6zgu icerige sahip olma-
digi ve hasta bakimiyla ilgili olmadigi bildirilmistir (7,
14). icerige 6zgii olmasalar da, tip egitimi arastirmala-
rinda siklikla ti¢ empati 6l¢cim araci kullaniimaktaydi.
Bunlardan biri hem bilissel hem de duygusal empati-
ye dokunan 28 madde igeren Kisilerarasi Reaktivite
indeksidir (IRI). Diger bir arastirma araci ise Hogan
tarafindan gelistirilen 64 maddelik Empati Olgegi'dir.
Uctincli arastirma araci, Mehrabian ve Epstein ta-
rafindan gelistirilen ve “duygusal empati’yi dlgmeye
yonelik 33 madde iceren Duygusal Empati 6lcegidir.
Mehrabian, dolayli duygusal empatiyi 6lgmek igin 30
maddelik yeni bir ara¢ olan Dengeli Duygusal Empa-
ti Olcegi'ni (BEES) de tanitmistir (14). Daha sonra
Amerika Birlesik Devletleri'ndeki Jefferson Medical
College'daki arastirmacilar 6zellikle tip 6grencileri,
doktorlar veya saglik profesyonellerinde hekim has-
ta iliskisi baglaminda empatiyi 6lgmek i¢in bir 6z bil-
dirim 6lcedi olarak Jefferson Doktor Empati Olgegini
(JSPE) gelistirmislerdir (14-16). JSPE'nin biri 6grenci-
ler igin (S-Versiyonu), digeri doktorlar ve diger saglk
profesyonelleri icin (HP-Versiyonu) olmak Uzere iki
versiyonu vardir ve empatinin altinda yatan (¢ yapi-
yi (bakis agisi alma, sefkatli bakim ve ayakta durma)
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Olgmek icin 20 madde igerir (16). Jefferson Doktor
Empati Olcedi, tip 6grencilerinin yani sira dis hekimligi
ogrencilerinin empati diizeylerini degerlendirmek icin
onaylanmis bir aragtir (1). Cogu ¢alismada, tip ve dis
hekimligi 6grencilerinin empati duzeyi Jefferson Em-
pati Olcegi Ogrenci Versiyonu (JSPE-S) ile 6lcilmis-
tdr (9, 10). Dis hekimligi 6grencileri arasinda empatiyi
Olcmek i¢in bu 6l¢egin bir arag olarak gecerliligini ve
guvenilirligini gosteren birkag ¢alisma da vardir (7, 8).
Bu 6l¢cegin Tirkce gegerlik ve giivenirlik calismasi ise
Goniilli ve Oztuna tarafindan yapilmistir (16).

Tip egitimi sirasinda hekim-hasta iletisiminin arttiril-
masl, hasta merkezli klinik deneyim, standart hasta
egitimi gibi 6grencilerin empatilerini gelistirecek 6g-
renme ortamlarinin gelistiriimesi son derece dnemli-
dir (17). Tip ve dis hekimligi egitiminde empati konu-
sunun vurgulanmasi acisindan yarinin hekimlerinin
empati dizeylerinin degerlendiriimesi 6nem kazan-
maktadir. Bu nedenle son yillarda tip ve dis hekimligi
6grencilerinde empati diizeyinin degerlendirilmesi ve
empati diizeyine etki eden faktorleri konu alan ¢alis-
malar giderek artmaktadir (9, 18, 19). Klinik egitimler
sirasinda artan hasta maruziyeti ile empati diizeylerini
dusirme egilimi olsa da, farkli 6grenci populasyonlari
arasindaki farkhhklar hala mevcuttur. Farkliliklar cin-
siyet, yas, farkl mufredatlar veya dgrencilerin kilttrel
gecmisleri gibi bircok faktor ile agiklanmistir (4). Tek-
nolojiye dayali tanilarin artmasi ve hasta basi etkile-
simlerinin azalmasi, hekim-hasta iliskisini zorlamasi
ve saglik bakim sisteminde gelisen degisiklikler tip
egitiminde empatiyi 6nemli ve giincel hale getirmek-
tedir. Saglik sistemindeki terapétik iliskilerde empatiyi
baltalayan bir¢cok degisiklik, tip egitimcilerini doktor
empatisinin gelisimi ve baglantilari ve klinik sonuclara
katkisini arastirmaya baslamaya tesvik etmistir (16).
Bu calisma da, Suleyman Demirel Universitesi Dis
Hekimligi fakiltesindeki dis hekimligi 6grencileri ara-
sinda egitim yilina gére degisen empati diizeylerini
belirlemeyi ve empatinin cesitli demografik degisken-
ler agisindan incelenmesini amaclamistir.

Gerec ve Yéntem

Bu calismanin etik kurul onayi, Sileyman Demirel
Universitesi Tip Fakiiltesi Klinik Arastirmalar Etik
Kurulundan (tarih: 18/11/2022, no: 22/328) alindi.
Calismada, 2022-2023 egitim doneminde Sileyman
Demirel Universitesi Dis Hekimligi Fakiltesinde de-
vam eden 1., 2., 3., 4. ve 5. sinif dgrencileri yer ald1.
Tanimlayici nitelikteki calismanin verileri, ¢gevrim igi
veri toplama araclari (Google Docs) kullanilarak elde
edildi. Olcimde kullanilacak anket ve form, bu plat-
form aracihgiyla ¢evrim i¢i olarak doldurulmaya hazir
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(JSPE-S) oOlcegine ait ifadeler

Dig Hekimligi Lisans Ogrencilerinin Empati Dizeyleri

Faktér | No ‘ ifadeler
1 Hastalarim duygularini anladigimda kendilerini daha iyi hissediyorlar.
2 Hekim-hasta iligskilerinde so6zli iletisim kadar hastalarimin beden dilini anlamayi da énemli
buluyorum.
Daha iyi bir klinik sonuca katkida bulundugunu distndtgim iyi bir mizah anlayisim var.
g 4 Hastalarimin tedavilerini yaparken kendimi onlarin yerine koymaya calisirim.
.,‘_E Hastalarim tedavi edici olan duygularini anlamama deger veriyor.
< 6 Hastalarimin sozli olmayan ipuglarina ve beden dillerine dikkat ederek zihninde neler
@' olup bittigini anlamaya ¢alisirim.
[}
o 7 Empati, onsuz tedavideki basarimin sinirli oldugu tedavi edici bir beceridir.
8 Hastalarimla olan iligskinin dnemli bir bileseni, onlarin ve ailelerinin duygusal durumlarini
anlamamdir.
9 Daha iyi tedavi sunabilmek icin hastalarim gibi diistinmeye calisiyorum.
10 Empatinin tibbi veya cerrahi tedavide dnemli bir tedavi edici faktdr olduguna inantyorum.
1 Hastalarimin ve ailelerinin nasil hissettiklerini anlamam, tibbi veya cerrahi tedavimi
etkilemez.
12 Anamnez alirken hastalarimin duygularina dikkat etmemeye calisirim.
= 13 Hastalarimin kisisel deneyimlerine goésterilen 6zen, tedavi sonuclarini etkilemez.
4
s Hastalarin hastaliklari ancak tibbi veya cerrahi tedavi ile tedavi edilebilir; bu nedenle
= 14 hastalarimla olan duygusal baglarin tibbi veya cerrahi sonuclar tizerinde 6nemli bir etkisi
g yoktur.
Q
wr 15 Hastalara kisisel yasamlarinda neler olup bittigini sormak, fiziksel sikayetlerini anlamada
yardimcli olmaz.
16 Tibbi hastaliklarin tedavisinde duygunun yeri olmadigina inantyorum.
17 Tibbi olmayan literatiirii veya sanati okumaktan hoslanmiyorum.
= 18 Olaylara hastalarimin bakis agisindan bakmak benim icin zor.
cwc® .
SED ; 19 Insanlar farkli oldugu icin, olaylari hastalarimin bakis agisindan gérmek benim icin zor.
® o S
g >8 L 20 Hastalarim ve aile Uyeleri arasindaki giicli kisisel baglardan etkilenmeme izin
vermiyorum.

hale getirildi ve 6grencilere ulastirildi. Calisma evre-
nini 697 dgrenci (164 6grenci ile 1. sinif, 142 6grenci
ile 2. sinif, 119 6grenci ile 3. sinif, 130 6grenci ile 4.
sinif ve 142 6grenci ile 5. Sinif) olusturdu. Arastirma-
da, evrenin tamamina ulasiimaya calisildi ancak 558
gonilli 6grenci calismaya katildi. Calismanin drnek-
lemi, evrenin %80.05’unu olusturdu.

Calismaya katillan Ogrencilere arastirmacilar tara-
findan hazirlanan bilgi formu uygulandi. Bilgi formu
yas, sinif, cinsiyet, ebeveynlerinin (anne-baba) egitim
durumlari ve gelir diizeyi gibi sosyo-demografik 6zel-
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liklerini 6grenmeye yonelik 6 adet soru icermekteydi.
Sorulara ait degiskenlere iliskin cevap secenekleri;
cinsiyet (kadin; erkek), yas (£20; 20<), sinif (1. sinif;
2. sinif; 3. sinif; 4. sinif; 5. sinif), anne-baba egitim
durumu (ilkokul; ortaokul; lise; Gniversite; lisansustu),
gelir duzeyi (dusuk; orta; yuksek) olarak kategorize
edildi.

Calismada o6grencilerin empati duzeylerini deger-
lendirmek amaciyla Jefferson Doktor Empati Olcegi
Ogrenci Versiyonu (JSPE-S) kullanildi (Tablo 1). Bu
Olcek; perspektif alma, sefkatli bakim, hastanin yeri-



ne kendini koyma olmak tzere ¢ faktorli bir bilesen
modeli kullanir. Olgek kesinlikle katilmiyorum (1) ile
kesinlikle katihyorum (7) puan arasinda puanlanan 20
maddeden olusan yedili likert tarzi bir 6lgektir. Olce-
gin 10 maddesi negatif, 10 maddesi de pozitif ifade-
lerden olusmaktadir. Toplam puan yani empati skoru
hesaplanmadan 6nce negatif ifadelerin puanlari ters
cevrilmektedir. Daha yiksek puanlar kisinin empatik
tutarliligini gostermektedir.

istatistiksel Analiz

istatistiksel analizler icin SPSS 25.0 paket programi
(IBM Corp., Armonk, NY) kullanildi. Kategorik degis-
kenler icin frekans ve ylzdelik ile gosterimde bulu-
nuldu. Verilerin normallik dagihmi icin “carpiklik” ve
“basiklik” degerlerine bakildi ve Kolmogorov-Smirnov
testi kullanildi. Verilerin analizi icin bagimsiz érneklem
t-testi, tek yonli varyans analizi testi ve Tukey testi
kullanildi. Analizlerde p<0.05 istatistiksel olarak an-
laml kabul edildi.

Bulgular

Arastirmaya, birinci siniftan 84, ikinci siniftan 113,
dcincu siniftan 100, dérdiinci siniftan 139 ve besinci
siniftan 112 olmak tzere toplam 558 6grenci katildi.
Ogrencilerin, %65.6's1 kadin, %34.4'0 erkek, %69'u
20 yas altinda ve %87.8’si orta gelir diizeyindedir.
Ogrencilere ait tiim tanimlayici istatistikler Tablo 2'de
verilmistir.

Tum dis hekimligi 6drencileri icin toplam ortalama
empati puanlari 87.46+14.88 olarak hesaplandi.
Ogrencilerin empati diizeyleri cinsiyete gore karsi-
lastirlldiginda; kadinlarda empati puani ortalamasi
86.75+14.03 iken; erkeklerde 88.80+16.33 olarak be-
lirlendi ve bu fark istatistiksel olarak anlamli degildi
(p=0.123). Tum siniflara ait empati puanlari karsilasti-
rildiginda, birinci (85.06+£11.95), ikinci (86.01+£10.26),
Ucinci (85.80+15.03) sinif dgrencilerinin benzer em-
pati puan ortalamalarn aldi§i gozlenirken, dérdinci
(89.38+16.86) ve besinci (89.61+17.24) sinif dgren-
cilerinin empati puanlarinin daha yuksek oldugu tes-
pit edildi. Ancak analizler; dis hekimligi 6grencilerinin
siniflarina gére empati puanlari arasinda anlamli bir
fark olmadigini gosterdi (p=0.052). Ogrencilerin an-
ne-baba egitim durumu ve gelir durumu ile empati
dizeyleri arasinda da istatistiksel olarak anlamli bir
fark bulunmadi (p>0.05). Ogrencilerin empati diizey-
leri yasa gore karsilastirildiginda; 20 yas alti (<20)
ogrencilerin empati puani (85.27+11.65), 20 yas Ustl
(20<) ogrencilerin empati puanindan (88.44+16.04)
istatistiksel olarak anlamli dizeyde daha dusukti
(p=0.020).

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Ogrencilerin sosyo-demografik verileri ile empatinin
¢ faktorine iliskin puanlarin arasindaki iliski ise Tab-
lo 3'de sunulmustur. Buna gére hem 6grencilerin si-
niflari ile perspektif alma ve hastanin yerine kendini
koyma faktdr puanlari arasinda hem de 6gdrencilerin
cinsiyetleri ile sefkatli bakim ve hastanin yerine ken-
dini koyma faktér puanlari arasinda istatistiksel olarak
anlamli bir fark tespit edildi (p<0.05). Sinif ve cinsiyet
verileri ile empati alt faktorleri arasindaki bu iliski Tab-
lo 4 ve 5'te ayrintili olarak belirtilmistir.

Olcekteki ifadelerden elde edilen skorlar ile 6grenci-
lere ait sosyo-demografik veriler arasindaki anlamlilik
degerleri Tablo 6’da verilmistir. Buna goére, (JSPE-S)
Olcegdi ifadeleri ile dgrencilerin gelir dizeyleri arasinda
istatistiksel olarak anlamli bir fark olmadigi gézlendi
(p>0.05).

Tartisma

Teknolojik gelismeler nedeniyle saglik is akisi hizla
ilerlemis, tibbi uygulamalari daha kolay, daha hizlh ve
daha etkili hale getirmistir. Bununla birlikte, saglk bir
insan hizmeti meslegi oldugundan, hastalar ve hekim-
ler arasindaki iletisim klinik uygulamanin merkezinde
yer almali ve kisisel iletisim becerilerinin 6nemi ihmal
edilmemelidir (4). Dis hekimi-hasta iliskisi, farkh kisi-
sel ilgi alanlarina sahip iki kisi arasindaki etkilesimi
icerir. Bu iliski, hastanin iyilesme sirecine yardimci
olan 6znel ve 6zneler arasi unsurlara sahip oldugun-
dan hem klinik hem de insani bir bakis acisi icermeli-
dir. Bu nedenle dis hekimleri hastalariyla empatik bir
sekilde iliski kurabilmelidir. Bu mesleki yeterliligi sag-
lamak i¢in dis hekimligi cekirdek egitim programla-
rinda 6grencilere empatik bakis agisi kazandirmanin
Onemi vurgulanmali ve empati becerilerinin gelistiril-
mesi yéninde hareket edilmelidir (2, 9). Bu baglamda
ilk asama olarak da 6grencilerin empati diizeylerinin
tespit edilmesi 6nem kazanmaktadir. Bu sonuclar 63g-
rencilerin empati ve iletisim becerilerinin gelistiriimesi
ve desteklenmesi gerekliliginin bir 6n gostergesi ola-
caktir. Bu calismada da, dis hekimligi 6grencileri ara-
sinda egitim yilina gére degisen empati diizeylerini
belirlemek ve tanimlamak amaglandi.

Bu calismada, dis hekimligi 6grencileri arasindaki
ortalama toplam empati puani, (87.46+14.88), ayni
Olcedi kullanan ve dis hekimligi 6grencileri arasinda-
ki yapilan bazi ¢alismalarin sonuglarini da destekler
niteliktedir (2, 8, 20). Literattirde, dis hekimligi 6gren-
cileri arasinda bu c¢alismaya kiyasla daha fazla em-
pati diizeyi bildiren bazi arastirmalar bulunsa da (7,
9-12), empati puaninin bu ¢alismadan nispeten daha
dusik oldugu arastirmalar da mevcuttur (6, 18, 19).
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Tablo 2 Ogrencilere ait tanimlayici istatistikler (n=558)

Degiskenler ‘ n %
Yas

<20 173 31,0
20< 385 69,0
Cinsiyet

Kadin 366 65,6
Erkek 192 34,4
Sinif

1 84 15,1
2 113 20,3
3 100 17,9
4 139 24,9
5 122 21,9
Anne egitim durumu

ilkokul 133 23,8
Ortaokul 64 11,5
Lise 167 29,9
Universite 176 31,5
Lisansusti 18 3,2
Baba egitim durumu

ilkokul 48 8,6
Ortaokul 50 9,0
Lise 153 27,4
Universite 267 47,8
Lisansusti 40 7,2
Gelir diizeyi

Dusuk 47 8,4
Orta 490 87,8
Yuksek 21 3,8

Literatirde toplam empati puanindaki bu farlihklar
her bir calismadaki ¢alisma evreninin farkli olmasina
veya calismanin yapildigi Ulkeler arasindaki kultirel
farkliliklara bagh olabilir. Nitekim ¢alismamizda gelir
dizeyi disindaki tim sosyo-demografik veriler ile 6l-
cege ait ifadelere ait skorlar arasinda anlamli farkl-
liklar gbzlenmistir. Nepal'de dis hekimligi 6grencileri
arasinda yapilan benzer bir ¢alismada, arastirmalar
arasindaki empati dizeyindeki bu farkliliklarin farkli
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kiltirel degerler, dini inanclar veya geleneklerin bir
sonucu olabilecegi bildirilmistir. Ayni zamanda kultu-
rel farkliliklarin, etnik kéken, dini inanclar ve cinsiyet
kliselerinin empati puani esitsizligine yol agabilecegi
ve klinik karsilasmalar sirasinda empatik katihmi etki-
leyebilecedi de rapor edilmistir (6). Butin bu faktorler
arasinda empati diizeylerine etkisinin en ¢ok arastiril-
dig1 konulardan birini cinsiyet olusturmaktadir. Sili'de-
ki dis hekimligi 6grencilerinin empati diizeylerinin de-



Tablo 3

anlamhlik degerleri (p)

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Ogrencilerin sosyo-demografik verileri ile empatinin ti¢ faktériine iliskin puanlar arasindaki

Perspektif alma Sefkatli bakim Hastanin yerine kendini koyma
Yas 0,070 0,975 0,898
Cinsiyet 0,819 0,000 0,001"
Sinif 0,000 0,071 0,019
Anne egitim durumu 0,639 0,190 0,059
Baba egitim durumu 0,073 0,055 0,64
Gelir duizeyi 0,885 0,966 0,921

* |statistiksel olarak anlamli farki ifade eder (p<0,05).

Cinsiyet ile sefkatli bakim ve hastanin yerine kendini koyma faktorleri arasindaki iliski

Cinsiyet

Empati alt faktor

Kadin (Ort+SS)

Erkek (OrtxSSs)

Sefkatli bakim

2,28+1,30

3,39+1,43

Hastanin yerine kendini koyma

3,30£1,22

3,67+1,34

Sinif ile perspektif alma ve hastanin yerine kendini koyma faktérleri arasindaki iliski

Sinif
Empati alt faktor 1. sinif 2. Sinif 3. sinif 4. sinif 5. sinif
(Ort+SS) (Ort+SS) (OrtSS) (Ort+SS) (OrtSS)
Perspektif alma 5,41+0,992 5,62+0,91% 5,96+0,85° 5,49+1,052 5,53+0,922
Hastanin yerine kendini koyma 3,45+1,17% 3,31+1,13% 3,16+1,462 3,70+1,22° 3,45+1,32%

ab Ayni satirdaki farkl harfler istatistiksel acidan anlaml farkhhg@ ifade eder (p<0,05).

gerlendirildigi bir calismada, erkeklerin ve kadinlarin
empati gelistirme konusunda ayni potansiyele sahip
oldugunu, ancak sinirsel yollari ve empatilerini sosyal
olarak dissallastirma bicimlerinin farkli olabilecegini,
dolayisiyla empati ifadelerinin farkh olabilecegi ifade
edilmistir (5). Literatlir, empatideki cinsiyet farklilik-
lari konusunda degisken sonuclar icermekte olsa da
¢ogu arastirma kadinlarin erkeklerden daha empatik
oldugunu bildirmektedir (2, 4, 7, 17). Bazi arastirmalar
empatinin kadinsi bir 6zellik oldugunu, kadinlarin duy-
gusal sinyallere daha agik oldugunu ve kadinlarin do-

gas! geregi erkeklerden daha empatik oldugunu 6ne
strmektedir (2, 8). Naguib ve ark.’1, kadinlarin daha
yiksek empati degerlerine sahip olmalarini, erkek-
lere gore daha iyi sosyal iliskilere sahip olmalarina,
duygusal olarak daha duyarli olmalarina ve c¢evrele-
rindeki toplum ve hastalariyla iletisim becerilerini kes-
kinlestiren bakim odakli niteliklere ve duygusal des-
tege erken maruz kalmalarina dayanmakta olduguna
deginmislerdir (2). Kadinlarin merhamet duygusuna
daha yiksek bir empati aktivitesi ile karsilik verdigi
savunulsa da erkeklerde de merhamet duygusunun
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Tablo 6 Ogrencilerin sosyo-demografik verileri ile ifadelere ait skorlar arasindaki anlamlilik degerleri (p)

ifadeler Yas Cinsiyet Sinif ArLInu(er:E‘i;im B%buarjg‘i:m Gelir diizeyi
ifade 1 0,176 0,804 0,113 0,752 0,366 0,964
ifade 2 0,102 0,055 0,006’ 0,026 0,625 0,929
ifade 3 0,547 0,000" 0,331 0,379 0,554 0,753
ifade 4 0,752 0,848 0,025 0,389 0,029° 0,289
ifade 5 0,046" 0,994 0,003 0,894 0,176 0,907
ifade 6 0,322 0,901 0,003 0,262 0,038 0,796
ifade 7 0,239 0,027 0,000" 0,884 0,549 0,840
ifade 8 0,003 0,323 0,000 0,535 0,065 0,532
ifade 9 0,097 0,910 0,001 0,388 0,005 0,934
ifade 10 0,522 0,121 0,018 0,483 0,014 0,584
ifade 11 0,879 0,000" 0,319 0,010° 0,053 0,718
ifade 12 0,017 0,019 0,111 0,384 0,110 0,889
ifade 13 0,097 0,000° 0,406 0,073 0,159 0,474
ifade 14 0,758 0,000" 0,412 0,006" 0,387 0,941
ifade 15 0,790 0,003 0,027 0,024 0,384 0,413
ifade 16 0,216 0,000 0,003 0,038" 0,171 0,778
ifade 17 0,010° 0,000" 0,000" 0,007 0,370 0,625
ifade 18 0,832 0,041 0,037 0,143 0,108 0,967
ifade 19 0,750 0,040 0,134 0,122 0,013 0,526
ifade 20 0,678 0,000° 0,032 0,275 0,693 0,174

* |statistiksel olarak anlamli farki ifade eder (p<0.05).

ahlaki yargi ile ifade edildigi ve yardim etme davra-
nisini tetikledigi iddia edilmektedir (4). Daha 6nce de
belirtildigi gibi empati farkli ekonomik kosullar, kilti-
rel, ahlaki, egitimsel ve kisilerarasi davranislar, kisisel
deneyimler veya kaygi diizeyleri gibi bircok degiskene
bagh olabilir (4). Bu calismada yukaridaki calismala-
rin aksine, calismaya dahil olan erkek 6gdrenci sayisi
(192) kiz 6grenci sayisina (366) gore belirgin oran-
da dustk olmasina ragmen empati degeri erkeklerde
daha yiksek tespit edildi. Calismamizin sonuclari lite-
ratrde bircok calismanin bulgulari ile benzerlik gos-
termektedir (6, 8). Bununla birlikte, sefkatli bakim ve
hastanin kendine yerine koyma alt faktér puanlari da
toplam empati puani ile tutarli sonuclar sergilemistir.
Her iki alt faktor icin anlamli cinsiyet farkliliklari bu-
lunmus, toplam érneklemde oldugu gibi erkeklerin ka-
dinlardan daha yiksek empati dizeyleri sergiledigini
gOstermistir. Dis hekimligi lisans ve lisansustu 6gren-
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cilerinin empati dizeylerinin degerlendirildigi gincel
bir calismada da toplam empati puani ve sefkatli ba-
kim alt faktdr puanlari ile benzer sonuclar gézlenmis
ancak calismamizin aksine bu calismada kadinlarin
erkeklerden daha ylksek empati dizeyleri sergile-
digi bildirilmistir (4). Literattirde tim bu bulgulardaki
degiskenlik cinsiyetin degil kisisel 6zelliklerin empatik
davranislari daha fazla etkileyebilecek bir parametre
oldugunu gdsterebilir.

Dis hekimligi egitimi mufredati; bir, iki ve G¢inci sinif-
ta direkt hasta temasi olmaksizin temel teorik dersleri
ve klinik gdzlemleri icerirken, doérdinci ve besinci si-
niflar klinik egitim ve hasta bakim faaliyetlerine klinik
mentorlarin gézetiminde baslar (4). Egitim deneyimi
boyunca dis hekimligi 6grencilerinde empatinin azal-
digini gésteren mevcut literatiire dayanarak (8, 11,
12, 21) bu calismanin beklentisi empatide bir miktar



dusis gozlemlenmesiydi. Bazi ¢calismalar empatideki
bu dusustn, égrencilerin dis hekimligi egitimi baslan-
gicinda idealizme yani hastalarin duygularini paylas-
maya inanirken, dis hekimligi egitiminin ilerlemesiyle
bu duygularin kaybolmasindan, yani idealizmin yerini
realizme birakmasina bagl gelisebilecegini bildirmis-
lerdir (11). Javed ise calismasinda, empati erozyonu-
nu etkileyebilecek faktorler arasinda 6grenciler igin
yetersiz sosyal destek, yaslilar tarafindan kéti mua-
mele, uygun rol modellerin olmamasi, ylksek is yuki,
yetersiz uyku ve cevresel faktdrlerin sayilabilecegini
ve ayni sekilde, klinik dncesi yillardan klinik yillara 6g-
rencilerin empati diizeyindeki asinmanin, artan klinik
is yukinden kaynaklanan strese bagli olabilecegini
savunmustur (12). Ancak bulgularimiz dis hekimligi
ogrencisi empatisinde bildirilen distslere iliskin litera-
turle celismektedir (13). Bu calismadaki bulgularimiz,
bir, iki ve Gc¢lncu siniftaki 6grencilerin benzer empati
puanlari gosterdigini ve doérdincu ve besinci sinifta-
ki 6Frencilerin empati puanlarinda istatistiksel olarak
anlamli olmayan bir artis oldugunu ortaya koydu. Son
siniflarda empati puanindaki bu artisin, 6grencilerin
Ucuncu siniftaki gozlemsel faaliyetlerinin hasta ile
olan iliskilerinde farkindaligi ve olagan etkilesimlerini
arttirdiini ve onlari daha dikkatli olmaya tesvik etmis
olabilecegini distinmekteyiz. Bununla birlikte sinifla
birlikte 63renci empati diizeyindeki artis, 6grencilerin
klinik egitimine baslamasi ile birebir hastalarla iliskide
olmasi, onlari muayene etmesi, insan ve hasta olarak
onlarin duygu, dustince ve tutumlarini fark etmesine
de baglanabilir. Bu artista goz 6éntinde bulundurulma-
si gereken diger bir faktor ise yas faktorudir. Empati
farkindaliginin gelismesinde yasin ilerlemesi olasi ve
etkili bir faktor olarak degerlendirilebilir. Calismamiz-
da da bu savunuyu destekler nitelikte sonugclar elde
edilmis, 20 yas Uzeri katilimcilarda 20 yas alti kati-
imcilara kiyasla istatistiksel olarak anlamli diizeyde
yuksek empati puani tespit edilmistir. Literatiirde bu
calismanin bulgular ile uyumlu sonuglar sergileyen
calismalar mevcuttur (4, 18, 20). Tuncer ve ark.'|
calismalarindaki benzer sonucu, hastalara hizmet
etme niyetinin dordiinct sinif dgrencileri igin yiksek
bir sorumluluk ve motivasyon olusturmus olmasi ola-
rak degerlendirmislerdir (4). Stajyerlerin puanlarinin
yiksek olmasi, stajyerlere hasta bakimi konusunda
verilen sorumluluklara ve Klinik uygulamaya basla-
ma durtistine baglanmakta ve bu da onlari basarih
dis hekimligi uygulamalari icin “hastanin yerine gec-
meyi” bir gereklilik haline getirmektedir (6). Nitekim
calismamizda da hastanin yerine kendini koyma alt
Olgegdi ile siniflar arasinda istatistiksel olarak anlamli
iliskiler saptanmistir. Hasta bakimi baglaminda empa-
tinin gelisimi ve tezahtrd, kiltirel faktorlerin yani sira
deneysel ve psikososyal faktorlerin bir islevidir (16).
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Tdm bu parametrelerin etkisi toplam empati puanin-
da gozlenmeyebilse de empati alt faktér puanlarinda
kendini gdsterebilmektedir. Bu nedenle bir calismada
toplam empati puani yaninda empati alt faktorlerinin
de degerlendiriimesi, empati kavramini sekillendire-
bilmek icin 6nemli hale gelmektedir.

Dis hekimlerinin i¢ gozlem kapasitesi hasta kaygisini
azaltmada 6nemli bir rol oynar. Uygun hasta iliskileri
kurabilme becerisi, klinisyenin profesyonellik dizeyi-
nin yani sira dogruluk ve sorumlulugunu kismen goés-
terir ve hastanin guvenini kazanmasina katkida bu-
lunur. Empati bu siirec icin hayati 6nem tasimaktadir
(20). Bu sebeple lisans egitiminde hekim-hasta iletisi-
minin artirilmasi, hasta merkezli klinik deneyim, stan-
dardize edilmis hasta egitimi gibi 6grencilerin empati-
lerini gelistirecek 6grenme ortamlarinin gelistiriimesi
son derece dnemlidir (17). Daha onceki arastirmalar
dis hekimligi egitiminde sozlii ve s6zsuz iletisimde-
ki egzersizlerin yani sira hastalarla erken karsilas-
malarin égrencilerde empati diizeyini 6nemli dl¢lide
iyilestirdigini ortaya koymustur (3, 11). Hasta-hekim
iletisimi ve hasta merkezli yaklasim beceri egitimi
olarak verilmesi gerekliligi de bildirilmistir (17). Sili'de
dis hekimligi dgrencilerinin empati diizeylerinin deger-
lendirildigi bir calismada, dis hekimligi 6grencilerinde
empatik seviyeleri gelistirmek i¢in kisi merkezli egitim
moddllerinin kullaniimasi gibi ¢esitli stratejilerin kulla-
nildigr rapor edilmistir (5). Faklltemizde ve ulkedeki
diger dis hekimligi fakiltelerinde lisans egitiminde
kurgulanmis bir empati egitimi bulunmamaktadir. Bu
calismada siniflar arasinda empati degerleri arasin-
da anlaml farkliliklarin gézlenmemesi mevcut lisans
egitiminin siniflar arasindaki empati seviyesinde bir
degisiklik yaratmadigini gdstermektedir. Yukaridaki
bilgiler 1si§inda bu durum, lisans programlarinin bas-
langicindan itibaren profesyonellik kavramini benim-
seterek empati bilesenlerinin artmasini tesvik edecek
etkinlikleri iceren bir egitim mifredatinin hazirlanmasi
gerekliligini gdstermektedir.

Bu calismada calisma 6rnekleminin sadece ayni dis
hekimligi fakiltesinden olusturulmasi ve tek bir yilda
gerceklestiriimis olmasi ¢alismamizin limitasyonunu
gostermektedir. Calismada elde edilen bu sonuclarin
diger programlardaki 6grencilere genellenebilirligini
sinirlandirmasi nedeniyle karsilastirmali cok kurumlu
calismalar ile desteklenmesi bulgularin daha iyi ge-
nellestiriimesine olanak saglayacaktir.

Sonug

Bu calisma, dis hekimligi 6grencilerinin fakilteye gi-
rislerinde sahip olduklari empati dizeyinin okulu bi-
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tirirken degismedigini, toplam empati puanlamasinda
kadinlar ve erkekler arasinda fark olmadigini goster-
mistir. Dis hekimligi 6grencilerinin empati diizeyindeki
degisiklikleri anlamanin, cok sayida degisken nede-
niyle zor oldugu tespit edilmistir. Calismanin sonuglari
empati becerisi gelistiriimesine yonelik stratejiler olus-
turmanin gerekliligini ve dis hekimligi egitim programi-
na dahil edilmesinin 6nemini géstermistir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Bu calismanin etik kurul onayi, Sileyman Demirel
Universitesi Tip Fakiiltesi Klinik Arastirmalar Etik Ku-
rulundan (tarih: 18/11/2022, no: 22/328) alindi. Aras-
tirma “Helsinki Deklarasyonu’na gore yapilmistir.

Bilgilendirilmis Onam

Calismada yer alan tim bireylerden bilgilendirilmis
onam ve verilerin yayinlamasi i¢in yazih izin alinmis-
tir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci glitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.

Verilerin Ulasilabilirligi
Veriler, gizlilik veya diger kisitlamalar nedeniyle yal-
nizca yazarlardan talep edilebilir.
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Amacg

Metilfenidatin recetesiz kullanimi son yillarda ulusla-
rarasi yazinda ilgi duyulan bir konu haline gelmistir.
Ozellikle lise ve universite 6grencilerinin basari igin
bu ilaclarn kotuye kullanimlari 6nemli bir arastirma
konusu olmustur. Gengler, hem derslerinde, girdikleri
sinavlarda basarili olmak hem de sosyal yasamdan
kopmamak icin bu ilaclari bir kurtarici olarak gérmek-
tedir. Dunyada tip egitimi, 6grenciler agisindan zor ve
streslidir. Ogrenciler basarili olmak icin (zerlerinde
cok fazla baski hissetmektedir. Bu kosullar 6grencile-
ri, Uzerlerindeki baskiyl azaltacak, uyanik kalmalarini
ve uzun slre odaklanmalarini saglayacak alternatif-
lere yoneltmektedir. Bu calisma, tip egitimi alan 6g-
rencileri metilfenidat iceren ilaglara yonelten sureci ve
kullanim aliskanliklarini anlamayi amaclamaktadir.

Gerecg ve Yontem

Calisma, antropolojik bakis acisi ile tasarlanmis nitel
bir arastirmadir. Tip egitimi alan 6grencilerle derin-
lemesine gorismeler yapilarak, metilfenidatin rece-
te disi kullanimi Gzerine deneyimleri, distnceleri ve
g06zlemleri derlenmistir. Calismaya 2019 yili sonlarin-
da yuz ylze goéruismelerle baslanmistir. Koronaviriis

pandemisi nedeniyle verilen uzun bir aranin ardindan
gorismeler Subat 2022'de tamamlanmistir. Calisma-
ya katilan 17 gonulli 6grencinin gordsleri, betimleyici
bir yaklasimla degerlendirilmistir.

Bulgular

Arastirma bulgularimiza goére tip 6grencileri yan etki-
lerine ragmen gegici ve hizli bir ¢6zim olarak metil-
fenidatin recete disi kullanimina olumlu bakmaktadir.
ilacin kullanimi 6zellikle sinav zamanlarinda artmak-
tadir. Oyle goluntyor ki ilag 6grenciler icin kolay bir
alternatiftir. ilaglar bilyiik oranda yine kullanan diger
arkadaslardan temin edilmektedir. Ayrica ilacin zayif-
lamak icin de kullanildi§i goruldd. Metilfenidatin olasi
etkilerinin yine regete disi kullanan 6grenciler tarafin-
dan évulduga ve diger 6grencilere tanitildigi sdylene-
bilir. Calismanin bulgular gesitli tlkelerde yapilmis
arastirma bulgulari ile bllyik oranda paralellik goster-
mektedir.

Sonug

Ulkemizde psikomotor stimilanlarin recetesiz kulla-
nimlari Uzerine yapiimis ¢cok az sayida arastirma bu-
lunmaktadir. Bulgular, tip dgrencilerinin tizerlerindeki
stres ve baski ile bas edebilmeleri yolunda saglikli
ve sirdirulebilir alternatiflere ihtiya¢ duyduklarini ka-
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nitlar niteliktedir. ilaclarin recetesiz, kétiye kullanim-
larinin uzun vadede yaratacagl olumsuz etkilerinin
belirlenebilmesi ve dnlem alinabilmesi agisindan, bu
calismanin bir temel olusturacagd! distndlmektedir.
Arastirma, mevcut durumu kesfetme amagl bir 6n
degerlendirme niteligindedir. Alanda daha cok bilgiye,
nicel ve nitel veriye ihtiya¢ oldugu agiktir.

Anahtar Kelimeler: Akademik basari, Bagimlilik,
Stres, Tibbi antropoloji, Uyaranlarin regetesiz kulla-
nimi

Abstract

Objective

he misuse of methylphenidate is an important issue
in the relevant literature. The abuse of these drugs
for success, especially by high school and university
students, is quite common at the international level.
Young people consider these drugs as a savior in
order to be successful in the exams and to sustain
with their social life. It is possible that medical
education is very hard and stressful for students in
the world. The students feel too much pressure to
succeed. So, this situation directs students towards
alternatives that will reduce the pressure, stay awake
and focus more. This study aims to understand the
process and usage habits that direct medical students
to methylphenidate.

Material and Method

The study was designed as a qualitative research
method with an anthropological perspective. Medical
students' experiences, thoughts, and observations
on the illicit use of methylphenidate were collected

Introduction

Methylphenidate hydrochloride is a central nervous
system stimulant approved by the American Food
and Drug Administration (FDA) for adults and children
over the age of six, used in the treatment of attention
deficit and hyperactivity disorder (ADHD) (1, 2). In
many studies, it has been determined that there is
an increase in the use of Methylphenidate among
students studying at various grades, especially during
exams, project submissions, and thesis periods to
increase focus.

It is seen that attention deficit and hyperactivity
disorder are more common in students studying in
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by researcher, using the in-depth interviews. The
study started with face-to-face interviews at the
end of 2019. Due to the coronavirus pandemic, the
negotiations were completed in February 2022, after
a long break. The opinions of 17 volunteer students
who participated in the study were evaluated with a
descriptive approach.

Results

According to our research findings, medical
students are positive about the non-medical use of
methylphenidate to save the day, despite its side
effects. The use of the drug increases especially
during exam periods. It is seen that drugs are as
an easy alternative for students. The medicines are
mostly provided from other friends who still use them.
In addition, the drug is also used for weight loss. It is
a fact that its effects are exaggerated and advertised
among non-prescription users. The results of our
research are similar with international ones.

Conclusion

There are very few studies on the illicit use of
psychomotor stimulants in our country. The findings
prove that medical students need healthy and
sustainable alternatives to cope with the stress and
pressure on them. It is thought that this study will be
a basis for determining the long-term negative effects
of misuse of the drugs and taking precautions. The
research is a preliminary assessment to explore the
current situation. It is clear that there is a need for
more information, quantitative and qualitative data in
the field.

Keywords: Addiction, Academic success, illicit use of
stimulant, Medical anthropology, Pressure.

the field of health compared to the general population
(3-6). In studies conducted on medical students, the
diagnosis of attention deficit and hyperactivity and the
use of drugs containing methylphenidate have been
reported (3, 5, 7). In addition to this group, it is stated
that drugs containing methylphenidate are commonly
used without control to increase cognitive activities in
healthy individuals (8, 9). While many studies have
stated that the uncontrolled use of methylphenidate
is alarmingly common worldwide, further studies are
recommended for a solution (8).

There are many studies on methylphenidate in our
country (10-13). In these studies, its psychiatric and
pharmacological properties are discussed, in addition



to these studies, it is recommended to study the
causes of uncontrolled use of methylphenidate.

In this context, the use of methylphenidate has been
discussed in the conversations and observations with
medical faculty students in medical anthropology
courses. In these discussion sessions, the intense
curriculum, challenging exams, lessons, and the
thought that there is no time for anything other
than school, disconnection from social life, sleep,
and eating disorders are the subjects that students
frequently talk about. Another remarkable issue is the
uncontrolled use of methylphenidate.

This study aims to understand the process that leads
medical school students to use this drug by evaluating
the opinions and thoughts of the medical faculty
students about how to provide methylphenidate
hydrochloride, their needs, the duration of use, and
their habits in terms of methylphenidate use.

Material and Method

The study was designed as phenomenological
research in a qualitative research design. The
population of the study was determined as students
receiving medical education, and the sample was
determined as students receiving medical education
in the Mediterranean Region in Tirkiye. Based on
the anthropological point of view, in-depth interviews
were conducted with the 17 volunteer students.

The study began with face-to-face interviews in late
2019. After a small number of face-to-face meetings,
the onset of the coronavirus pandemic caused the
work to be interrupted for a while. Due to the course
of the pandemic, the interviews were continued
over the phone, after a long break. The interviews
were finished in February 2022. An announcement
was made to the students and those who wanted
to express their opinions were asked to reach the
researchers. No demographic information was asked
during the interview, only the period they studied was
asked to ensure the diversity of the period. In the
oral interview, the students were asked questions
to understand whether they used a methylphenidate
group drug at any time or not, the reasons for quitting
and continuing their prescription and illicit use
behaviors, and in what situations they needed these
drugs. In addition, their opinions were obtained on
what they observed in their environment regarding the
subject. The statements of the participants are given
in the findings section. It was adapted to grammar
rules and written language only for ease of reading.
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Expressions without italics in quotation marks are the
explanations of the interviewing researcher. The data
were evaluated and presented with the descriptive
analysis approach.

Results

Within the scope of the study, 17 students were
interviewed (N:17). In the analysis of the study data,
the most important reasons for students to use
methylphenidate-containing drugs are to stay sober
and awake and to sit for a long time without losing
focus while studying.

It can be said that students are divided into three
groups in terms of methylphenidate use. The first
group is those who are diagnosed with ADHD
(Attention Deficit Hyperactivity Disorder) at an early
age, such as primary school and high school and
use prescription drugs. It is seen that this group of
students use the drug regularly/irregularly in their
university life. From time to time, they stop using
the drugs, reduce them, or start using them again
when needed. The second group of students is those
who try drugs containing methylphenidate without a
prescription as a result of the advice of friends and/or
rumors about its positive effects. These are limited to
the availability of the drug without a prescription. The
third group consists of students who did not try, did
not feel the need to try, or stated that they could try if
necessary due to side effects.

When we look at the reasons why students need
drugs containing methylphenidate, it can be said that
the most striking reason is stress and not being able
to manage stress correctly. “People start to use drugs
because they can't cope. The system makes them use
it. There is no time for social life, even if there is time,
the students stress themselves out and want to study”
(S8). The students express that they need drugs
containing methylphenidate, especially when they are
under stress and during exam periods when they are
too busy. For this reason, even if it is prescribed (due
to its side effects and reduced duration of action), they
mostly prefer to use it under stress. In other words,
even if they need to use it regularly, they use it during
exam periods so that its effect can be stronger. “If I'm
not going to study, | don't need it at all. When | get
into a busy pace, | need it a lot under intense stress”
(S13).

Another reason seems to be that they do not know

where and how to start studying. When this situation
is combined with stress, it turns into a vicious circle.
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“My study pattern was problematic. | entered the
faculty without knowing how to study, | had trouble,
| could not study, | was sleeping, and | was falling
asleep in class. In the first 3 years, this situation did
not cause a problem, but in the 4th, the transition to
the clinic was a problem” (S7).

Students can try the drug without a prescription by
observing their friends who use methylphenidate
or by listening to their advice. It turns out from their
statements that the students tried the drugs or they
had the desire to try as a result of recommendations
or mention of their positive effects. “For example,
my friend was using and working for 6 hours without
a break. They were talking, it was understood.
Everyone is emulating, they also want to study hard,
the situation of the ones using these drugs causes me
to use them” (S8). “My cousin used it while studying
for the DUS (Dentistry Specialization Education
Entrance Exam). | don't know if she used it with or
without a prescription... She said that she studied for
a long time by focusing” (S3). “While my friend and
| were studying together, | couldn't complete all the
topics, | had to sleep, so | tried. ... Once a person
uses it, they think that they can't do anything without
it in the next committee...” (S16). “I used it myself and
gotitfrom a close friend. ...l will use it if | need it again.
There is a drug which works for focusing, why should
I not use it?” (S1).

The participants state that they have heard about
drugs containing methylphenidate not only in the
university but also during the pre-university period.
It is seen that the positive effects of such drugs are
discussed during the preparation period for university.
“While | was studying for the university exam, there
was a rumor that there was such a drug” (S12). “...
the students talked about it a lot. They said that the
drug worked well, but it stupefied when you quit, so
we thought that it would be logical not to start at all.
...my brother also studied (for the exam), and | also
heard from him” (S15).

It is seen that drugs are mostly taken free of charge
from friends advising onillicituses. Itis also understood
that some students are selling these drugs. “I wanted
to use it so many times. My friends were bringing it,
asking would you use it, etc. | always tried to pull it
off myself, but I could use it during the TUS (Medical
Specialty Exam) period” (S8). “... If | want, | can find
it...Since those with a prescription are used when
needed, the rest are sold” (S1).

Another situation is trying to get the drug prescribed
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using symptoms. “There are certain symptoms
for prescribing these drugs. ... Some know these
symptoms and go to the doctor. (S1). “People ask for
advice about what they should say so that the doctor
will prescribe this drug for them” (S2).

So, at which educational grade do students feel the
need for such drugs more? In other words, when
they first started school or when they are close to
graduation and TUS? The participants have different
views about the periods when methylphenidates are
used more. Some students think that these drugs are
needed more in the first semesters of school. Adapting
to university life, not having a good study order, and
trying to stand on their legs, especially for those who
study far from their families are great sources of stress
when combined with the intensity of the courses. "...
we were talking about such things when we could not
manage to focus/study at the beginning” (S15). “..
The new students get into panic and this may be the
reason why they use these drugs” (S11). “At first, life
is very irregular, it becomes easier in time, you get
accustomed to it in term 4, and you have an order”
(S10).

Others think that the closer they get to graduation and
TUS, the more they tend to use these drugs. “The
closer TUS is, there are more users of these drugs”
(S16). “When you see the difficulty of the courses in
the 3rd grade, you feel a great pressure” (S14).

The students who use methylphenidate-containing
drugs on prescription and for a long time have
different experiences and thoughts about the drug,
its side effects, and use compared to others. This
experience often causes them to act on their own
in cases of starting, stopping, or restarting the drug.
While this situation can lead to abuse, it is also seen
that the students who know themselves better over
time can develop alternatives to focus. “I got the
diagnosis of ADHD from the psychologist that | went
to in primary school 3, but my family did not allow me
to use drugs because they thought it was harmful.
(After attending the school of medicine) | started
to experience the effect of a lack of attention on
committees and courses. | went to the doctor again,

. so | started using the drug. She prescribed the
short-acting one, and | started using it. | experienced
a significant improvement. It was as if "someone
turned the electrical switches back on in my brain."”
However, after 4-5 hours, when the drug lost its
effect, withdrawal symptoms started. Crying spells,
collapse. | gave up using the drug by myself’ (S17).
“I was diagnosed with ADHD in 5th grade which



means methylphenidate for life. ... During internship
shifts, | reduced methylphenidate and its effect also
went down. By feeling confident, | was also using it
wrongly. | was using it as an alarm to study at night as
it woke me up” (S7). “I'm trying to cope with it myself
by reminders, notes, etc., I'm used to it” (S9).

There are cases where students share the prescribed
drug with their close friends. “/ shared my drugs at the
committee time” (S17). However, the price of the drug
may prevent sharing. "l didn't share it. ...The drug is
expensive" (S14). “... | have a stock to use for a week
before the exam, | use it sparingly because the drug
is expensive” (S2). In particular, the fact that these
drugs cannot be prescribed for male students due to
health insurance and these drugs are expensive can
prevent sharing them. However, the fact that female
students have health benefits changes the situation.
“Female students obtain the drugs more easily and
males usually get these drugs from them” (S8).

Especially the fact that they have used them for a long
term, they have more experience with their positive/
negative effects may lead them to be more hesitant
about sharing or recommending the drug. “Some
people said, "Let me try" a few times, but | didn't give
it because | know the side effects” (S9). “Because of
the side effects, | hesitate and try not to give” (S2).
“Since | was using it, my friends wanted me to buy
it so they can use it (since these drugs require a red
prescription), but it's not that easy. | had been using
54 mg lately, and | knew the side effects very well...
People who have used them for many years do not
share them, but those who arbitrarily buy distribute
them like a dealer” (S11).

The main thing in the use of illicit methylphenidate is
the tendency of students to save the day. Therefore, an
unconscious way of use emerges where side effects
or post-drug effects are ignored. “(For example) If |
say in the committee that | am using it, some will use
it without question, | think that there will be someone
who will say that | can save the day with this” (S12).

There is another reason for students' illicit use of
methylphenidate other than academic achievement;
to lose weight. It is understood that drugs are also
used to lose weight with the thought that it accelerates
the metabolism and eliminates the appetite. “At first,
it causes to lose weight until the body gets used to it,
and some may use it for this reason” (S7). “...a friend
used it to lose weight without a prescription” (S2).

We talked about a group that did not use methylphe-
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nidate - containing drugs although they heard a lot
about their effects on focusing and these drugs were
recommended to them, they did not have a desire
to do so. The opinions of students who have never
used it are divided into two. While one group does not
consider the success of a drug appropriate, the other
group states that they do not prefer it because of its
negative side effects. “..it feels artificial. | prefer to
feel like | did it myself’ (S4). “I've never used it. | did
not feel the need, | can study myself’ (S10). “Narcotic
drugs do not start from the top. It seems to have a
similar usage profile” (S6). “I never used it when |
found out that it had side effects” (S12).

Discussion

It seems that today, students need stimulants to
increase their focus, study for a long time, and stay
awake. In particular, the abuse (illicit and arbitrary
use) of prescription drugs for these purposes is quite
common (14-18).

The issue of abuse of methylphenidates started to
be emphasized in the studies conducted shortly after
their introduction to the market (19). It is possible to
find many studies on stimulant substance use among
university students in the United States. Stimulant
substance use is much more intense in north-eastern
universities (20). According to McCabe et al. stimulant
use is not unusual or illegitimate for most people in a
place like New York where daily life is difficult, people
have high ambitions, and pressure is high (21). The
pressure that students feel due to academic stress
increases the use of stimulant substances for similar
reasons in various parts of the world. In South Africa
(22), Switzerland (23-24), the United Kingdom and
Ireland (25), Lithuania (26), France (27), Nigeria
(28), China (29-30), Iran (31), Southwest America
(32), the Midwest America (33), Germany (34), and
Australia (35) high school and university students use
methylphenidates without a prescription considering
that this will contribute to their academic success.
Tuttle et al. believe that the coping strategies of
medical students may not be sufficient for the strict
demands of education, and this situation poses more
risk for medical students in terms of non-medical use
of prescription drugs (5).

The results of international studies on the reasons
for the use of stimulants are in line with the results
of our research. Students use drugs to help them
study at night (14), increase their concentration,
and stay awake while studying (24, 27, 31, 36, 37).
For this reason, Ford and Schroeder have defined
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methylphenidates as homework drugs and stated
that their use reaches the highest rate during exam
periods (38). The results of the mentioned studies are
in line with our findings. Even the students who use
prescription drugs use it more intensely during exam
periods to feel its effect. It is also possible to say that
the sharing of the drug increased during these periods.
Another reason for abuse, according to our findings,
was to lose weight. Teter et al. reached this finding
and determined that students used methylphenidates
to lose their excess weight (32).

It was revealed from the statements of the students
that friends had a very important role in obtaining
information about the drugs and accessing them.
This is also in parallel with the related literature. In
New Zealand, students first hear about drugs from
their friends and then from the media (37). The
primary source of information in Iran is friends (31,
39). According to Ram et al.,, the most common
sources of information in New Zealand are friends
and social networks (37). Abbasi-Ghahramanloo et al.
considered the influence of peers and friends as the
most important factor in the spread of stimulants (40).
In addition to sharing their drugs, friends also share
their experiences about the things to tell doctors to
have them prescribe the drugs (41). In Brazil, medical
students obtain drugs free of charge from their friends
(36). According to Cadwalladr's study, students at
Edinburgh University buy stimulants from Far Eastern
websites or American students, almost all of whom
use stimulants (30). Although the participants in our
study said that the drug can also be bought, they
mentioned that it is much more common to share
among friends.

It was observed that there were differences in the
opinions of the participants about the period in which
methylphenidates were used more. Some students
argued that those close to graduation needed more,
while others stated that they may be used more in
the first semesters. The relevant literature shows that
stimulant use is more common close to graduation
(23, 25, 31).

It is not known what the long-term effects of stimulant
use to save the day will be. It is observed that some
students rely on the education that they receive and
act overly self-confident about the effects/side effects.
In other words, it is seen that they make decisions on
their own, such as starting the drug, stopping it, using
it when necessary, using two different drugs at the
same time to increase the effect, and increasing the
dose. It is seen that the official prescription of drugs
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has an important role in this situation. In a sense, it
also causes it to be perceived as more reliable when
compared to other stimulants. According to DeSantis
and Hane, the idea that drugs are used for academic
success and that they will not cause a problem if they
are used in moderation and when necessary lead
to the open and free use of these substances (42).
Peterson et al. also stated that these stimulants were
perceived as multivitamins for the same reason (41).
According to Teter et al. and Cicero et al., the legality
of methylphenidates also makes access to drugs
easier. It is both legal and more socially acceptable
(16, 43). Therefore, they are ideal substances for
abuse in universities. In parallel, Ford and Schroeder
state that the instrumental or recreational use of
these substances is normalized among certain social
groups in universities (38). According to the research
of Franke et al. the participants were undecided
about whether there is a difference between the use
of caffeine-containing substances and the use of
amphetamines and methylphenidates (44).

In addition to the issues mentioned in the related
literature, other misuses of methylphenidates that
can have fatal effects have also been identified.
Overdosage to increase the effect and their frequent
use in certain periods were also expressed by
the participants in our study. However, nasal or
intramuscular, or intravenous administration of these
stimulants has been observed both national (45) and
international (14, 46, 47).

Conclusions

A fast and competitive lifestyle makes people work to
be more active, successful, and social. The thought
that the body cannot meet these requirements properly
causes them to use chemical alternatives. As Le
Breton stated, the lack of self-confidence leads people
to psychopharmacology, even though they have no
disease, and causes them to use drugs to have the
desired moral state (48). Various products are used
to sleep, wake up, stay in shape, relieve anxiety and
stress. Thanks to these chemical prostheses, a person
can always keep his/her body, which is insufficient
to fulfil the requirements of the contemporary
world, in a more efficient and more demanding
system. Abiodun et al. stated that industrialization,
urbanization, and Western lifestyle contributed to the
prevalence of alcohol and substance use (cocaine,
heroin, amphetamine, hallucinogens) in Nigeria (28).
Circumstances bring increasing uncertainty and
uncertainty brings insecurity. When the lack of social
support caused by an individual lifestyle is added to



this, people start to look for remedies in substances.

The limitations of the study can be listed as the
limitations due to the nature of the qualitative research
design, the data collection from the participants
voluntarily, and the use of two different data collection
methods due to the pandemic. However, the study is
very important in terms of determining the situation.
We believe that this determination of the situation will
guide further studies on what alternative methods can
be developed in the short and long term to solve the
problems that lead students to non-medically drug
use with an interdisciplinary approach.
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Oz

Amacg

Bu calisma, bebek dostu bir hastanede ilk ten tene
temas zamanini ve taburcu olana kadar sadece anne
sutd alminda fark olusturan faktorler ile bunlar ara-
sindaki iliskinin incelenmesini amaclamaktadir.

Gerec¢ ve Yontem

Retrospektif ve tanimlayici olarak yapilan ¢alismada,
veriler Mart 2022-Mart 2023 tarihleri arasinda bebek
dostu bir hastanede dogum yapan 513 anne ve be-
beklerine ait elektronik kayitlardan ve hasta izlem ka-
yitlarindan elde edilmistir.

Bulgular

Annelerin %90,1'inin dogum sonrasi ilk bir saatte be-
bekleri ile ten tene temas kurabildikleri belirlenmigtir.
ik ten tene temas zamani ortalamasi 62,92+1,98 da-
kika olarak bulunmustur. Yenidoganlarin %97,1'inin
taburcu olana kadar sadece anne siti ile beslendi-
gi, giinde ortalama 10,67+0,04 kez anne siti aldigi,
%2,1’inin bir kez yapay besin ile beslendigi gorilmus-
tir. Anne yasinin ve yenidoganin dogum agirhginin
ten tene temas zamanini etkiledigi; ilk bir saatte ten
tene temasa baslayan yenidoganlarin daha geg ten
tene temasa baslayanlara gore, taburcu olana kadar
sadece anne sutu ile beslenme oraninin daha yiksek
oldugu belirlenmistir.
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Sonug¢

Bebek dostu hastane unvani alan bir kurumda ten
tene temas zamani ortalamasinin bir saate yakin ol-
dugu ve taburcu olana kadar sadece anne siti alan
bebek oraninin yilksek oldugu bulunmustur. Ulke-
mizde bebek dostu hastane unvani alan hastanelerin
sayilarinin artmasi anne situnin tesviki konusunda
yararh olabilir.

Anahtar Kelimeler: Anne Sitil, Kanguru-Anne Baki-
mi, Emzirme

Abstract

Objective

This study aims to investigate the time of the first
skin-to-skin contact in a baby-friendly hospital and the
factors that make a difference in exclusive breast milk
intake until discharge and their correlation with each
other.

Material and Method

In this retrospective and descriptive study, the data
were obtained from electronic records and patient
follow-up records of 513 mothers who gave birth in
a baby-friendly hospital and their infants between
March 2022 and March 2023.

Giris

Ten tene temas (TTT) ciplak yenidoganin annenin ¢ip-
lak karnina veya goégsiine yuzisti olarak konulmasi-
dir. Dogumu takiben ilk 10 dakikadan kisa bir sure i¢gin-
de ten tene temas uygulamasina baslanmasi hemen
TTT olarak tanimlanmaktadir. Bu asamada gerekliyse
bebek aspire edilir, kurutulur, dnceden isitiimis bir bat-
taniye ile sirti 6rtiltr ve basi kuru bir baslikla kapati-
lir. Dogumdan sonraki 10 dakika ile 24 saat arasinda
herhangi bir zamanda yapilan ten tene temas uygula-
masi ise erken TTT olarak tanimlanmaktadir. Bebe-
gin, annenin 6énden acilabilen rahat gémleginin ya da
onlugundn icine bebegin basi disarida kalacak sekilde
yerlestiriimesiyle uygulanir. Burada énemli olan bebe-
gin ve annenin dogrudan temas etmesi ve bebegin
viicut sicakhginin korunmasidir (1, 2).

Dogumdan hemen sonra uygulanan TTT uygulamasi
yenidogan ve anne icin oldukca yararlidir. TTT uygu-
lamasi yenidoganin vicut sicakliginin korunmasini
saglar (3, 4), hipoglisemiyi dnler (3, 5) psiko-duygusal
refahini ve fonksiyonel bebek beyin gelisimini destek-

254

Erken Ten Tene Temas ve Emzirme Uygulamalari

Results

It was concluded that 90.1% of the mothers were
able to have skin-to-skin contact with their babies
in the first hour after delivery. The mean duration of
the first skin-to-skin contact was 62.92+1.98 minutes.
It was also found that 97.1% of the newborns were
exclusively breastfed until discharge with an average
of 10.67+0.04 times a day, and only 2.1% were fed
with formula nutrition once. It was further noted that
maternal age and birth weight of the newborn had
an impact on the time of skin-to-skin contact; those
newborns who started skin-to-skin contact in the first
hour were reported to have a higher rate of exclusive
breastfeeding until discharge than those who began
skin-to-skin contact later.

Conclusion

It was revealed that the average skin-to-skin contact
time was close to one hour and the rate of infants
receiving exclusive breastfeeding until discharge was
high in a baby-friendly hospital. It was suggested that
increasing the number of baby-friendly hospitals in
our country may be useful in promoting breastfeeding.

Keywords: Breast Milk, Kangaroo-Mother Care,
Exclusive Breastfeeding

ler (6), anne bebek bagini giiclendirir ve emzirme ba-
sarisini artirir (4, 7).

UNICEF ve Diinya Saghk Orgiitii; dinya capindaki
saglik kuruluslarinin emzirmeyi desteklemelerini tes-
vik etmek i¢cin 1991 yilinda Bebek Dostu Hastane Gi-
risimi'ni baslatmistir. Emzirme oranlarini iyilestirmek
amaciyla anne ve bebek i¢in en uygun klinik bakimi
saglayan “"Basarili Emzirme icin On Adim"I gelistir-
mistir (8).

Bebek Dostu unvani alan hastaneler (BDH), annele-
rin ve bebeklerinin emzirme basarisini desteklemek
amaciyla emzirmeye iliskin kanita dayali uygulamalari
diizenli olarak surdiirmektedir. "Bagarili Emzirme igin
On Adim"in dérdiinci adimi, dogumdan hemen sonra
ten tene temasin baslatiimasini ve dogumu izleyen ilk
bir saat icinde annelerin bebeklerini emzirmeye bas-
lamasini hedeflemektedir. Ayrica altinci adimda; tib-
bi bir zorunluluk olmadigi sirece, yenidogana anne
sutinden baska herhangi bir yiyecegin veya sivinin
verilmemesi gerektigi 6nerilmektedir (9).

Tuarkiye’de emzirme ¢ok yaygindir. Tirkiye Nufus



Saglik Arastirmasi (TNSA) (2018) verilerine gore; ¢co-
cuklarin tamamina yakini (%98) bir stire emzirilmistir.
Ancak emzirmeye baslama zamani ve sadece anne
sitl (SAS) ile beslemenin sirdirilmesi istenilen se-
viyede degildir (10). Annelerin emzirmeye yoénelik bilgi
dizeylerinin yetersiz olmasi bebegin anne sitd alimi-
nin kesintiye ugramasina neden olabilmektedir (11).
Bu nedenle hastanelerde dogumdan hemen sonra
emzirmenin baslatilmasi, annelerin emzirme konu-
sunda desteklenmesi ve dogru emzirme aliskanliklari
kazandirilarak taburcu edilmeleri cok dnemlidir. BDH
unvanina sahip kuruluslarin; emzirmenin baslatiima-
sinda ve sirdirtlmesinde oldukga énemli bir sorum-
luluk Gstlendigi distiniimektedir. Bu calismanin ama-
cl, bebek dostu bir hastanede ilk TTT zamanini ve
taburcu olana kadar SAS alimini etkileyen faktorlerin
incelenmesi ile ilk TTT zamani ve taburcu olana ka-
dar SAS alimi iliskisini belirlemektir. Calismanin, BDH
orneginde anne sutiniin tesviki konusunda saglik ca-
hsanlarinda farkindalik yaratacagi ve literatiire katki
sunacagi distndlmektedir.

Gerecg ve Yontem

Arastirmanin Tiiri
Arastirma retrospektif ve tanimlayici tiptedir.

Arastirmanin Evren ve Orneklemi

Calisma, bebek dostu hastane unvanina sahip olan
bir hastanenin kalite yonetim biriminde yapilimistir.
Arastirma kapsaminda Mart 2022-Mart 2023 tarihle-
ri arasinda dogum yapan annelere ve bebeklerine ait
elektronik kayitlar ve hasta izlem kayitlari geriye do-
nik incelenmistir.

Veri Toplama Araclari

Veriler arastirmacilar tarafindan olusturulan veri top-
lama formu araciligiyla toplanmistir. Bu form; annenin
demografik, obstetrik 6zellikleri ve yenidoganin 6zel-
likleri ile annenin emzirmeye iliskin uygulamalarini
iceren iki bélimden olusmaktadir. ilk boliim annenin
yasina, uyruguna, egitim durumuna, dogum sekline,
paritesine, gestasyon haftasina, bebegin dogum agir-
hgina iliskin verilerden; ikinci bolim ise ilk ten tene
temasa baslama zamani, anne siiti ile beslenme du-
rumu ve yapay beslenme durumu ile ilgili verilerden
olusmaktadir. Annenin demografik, obstetrik 6zellikle-
ri ve yenidoganin ozelliklerine iliskin veriler elektronik
hasta kayitlarindan elde edilmistir. Annenin emzirme-
ye iliskin uygulamalarina ait veriler ise emzirme da-
nismanhgi egitimi almis bir hemsirenin izlemi sirasin-
da olusturdugu hasta kayitlarindan elde edilmistir.

Annenin HIV (ing. Human Immundeficiency Virus)

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

ile enfekte olmasi ya da annenin ilag kullanim 6yku-
stinin olmasi gibi emzirmenin kontrendike oldugu
durumlar ile annenin ya da bebegin kaybi, bebegin
dogum sonrasi yogun bakim tedavisine alindigi anne
bebek ciftleri, ikizdogum yapan anne ve bebekleri ¢ca-
lisma disinda birakilmistir. Elektronik hasta kayitlari
ve hemsire izlemi kayitlarindan alinan verilerinde ek-
sikligi olan anne bebek ciftleri arastirmaya dahil edil-
memistir.

Verilerin Degerlendirilmesi

Verilerin analizinde SPSS v.23 paket programi kul-
lanilmistir. Tanimlayici verilerin analizi yapildiktan
sonra verilerin normal dagilima uygun olup olmadik-
lari Shapiro-Wilk testi ile incelenmistir. Gruplar Monte
Karlo duizeltmeli Ki-Kare testi ile fark analizine tabi tu-
tulmustur. Degiskenler arasindaki iliskinin incelenme-
siicin Spearman korelasyon testi tercih edilmistir. So-
nuclar, frekans (n), ylizde (%) ve ortalama + standart
hata olarak sunulmustur. P degeri <0,05 diizeyinde
anlaml kabul edilmistir. p<0,001 iken 0,20<r<0,40 za-
yif iliskiyi, 0,40<r<0,60 orta diizey iliskiyi, 0,60<r< 0,80
iyi iliskiyi ve 0,80<r<1,00 glclu iliskiyi ifade etmistir.

Bulgular

Arastirma kapsaminda Mart 2022-Mart 2023 tarihleri
arasinda anne ve bebeklerine ait 805 veri elde edil-
mistir. Dahil etme kriterlerine uymayan 162 ve veri-
lerin eksikligi nedeniyle 130 anne-bebek cifti calisma
disinda birakilmistir. Calismayi 513 anne-bebek ¢ifti-
ne ait veriler olusturmaktadir.

Arastirma kapsamindaki annelerin = %90,4'Unln
20-39 yas araliginda yer aldigi, %6,2’sinin yaban-
ci uyruklu oldugu, %22,4’Gndn lisans egitimi aldig,
%96,5’inin multipar oldugu belirlenmistir. Yenidogan-
larin %56,7'sinin gestasyon haftasinin 37 hafta Us-
tiinde oldugu, %88,7'sinin sezaryen dogum sekliyle
ve %91'inin 2500 gr tsti dogum agirhgiyla dogdugu
bulunmustur (Tablo 1).

Calismamiz, annelerin %90,1'inin dogum sonrasi ilk
bir saatte bebekleri ile TTT kurabildiklerini belirlemis-
tir. ik TTT zamani ortalamasi 62,92+1,98 dakika ola-
rak bulunmustur. Yenidoganlarin %97,1'inin taburcu
olana kadar SAS ile beslendigi, %2,1'inin 1 kez yapay
besin ile beslendigi, glinde ortalama 10,67+0,04 kez
anne sutl ile beslendigi gorilmistir (Tablo 2).

Tablo 3'te katihmcilarin tanimlayici 6zellikleri ile ilk
TTT'ye baslama zamani karsilastinimistir. ilk TTT'ye
baslama zamaninin annenin yasina (p =0.050) ve
bebegin dogum agirhgina (p=0.016) gore farklilik
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Katilimeilarin Tanimlayici Ozellikleri (n= 513)

n %
A . i) 16-19 22 4,3
nnenin yasi (yi
yastly 20-39 464 90,4
40 ve Uzeri 27 583
TC 481 93,8
Annenin uyrugu
Diger 32 6,2
Okuryazar degil 22 4,3
ilkokul 79 15,4
Ortaokul 107 20,9
Annenin egitim durumu Lise 126 24,5
On lisans 55 10,7
Lisans 115 22,4
Lisansustt 9 1,8
Primipar 18 &8
Parite -
Multipar 495 96,5
37 hafta ve alti 222 43,3
Gestasyon haftasi
37 hafta Usti 291 56,7
Vajinal 58 11,3
Dogum sekli
Sezaryen 455 88,7
. 2500 gr ve alti 46 9,0
Bebegin dogum agirhigi
2500 gr ustl 467 91,0
Tablo 2 TTT'ye Baslama Zamani ve Beslenmeye Ait Veriler
n %
. 0-60 dk 462 90,1
Ilk TTT’ye Baslama Zamani -
61 dk ve Uzeri 51 9,9
Taburcu olana kadar SAS ile beslenenler 498 97,1
Beslenme Durumu .
Anne sitl ve yapay besin ile beslenenler 15 29
Yok 498 97,1
1 kez 11 2,1
Yapay Besin ile Beslenme Sayisi
2 kez 2 0,4
3 kez 2 0,4
ilk TTT Zamani Ortalamasi (dakika) 62,92+1,98
Anne Siiti ile Beslenme Sayisi (defa/giin) | 10,67+0,04
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Tablo 3 Katiimcilarin Tanimlayici Ozellikleri ile ilk TTTye Baglama Zamaninin Karsilastirimasi

ilk TTT’ye Baslama Zamani
Ozellikler 0-60 dk 61dk ve iizeri | P dederi
%90,1 (n=462) %9,9 (n=51)

16-19 4,1 (19) 5,9 (3)

Annenin yasi (yil) 20-39 91,4 (422) @ 82,3 (42)° 0.050*
40 ve Uzeri 45 (21)2 11,8 (6)°

) TC 93,9 (434) 92,2 (47)

Annenin uyrugu - 0,546
Diger 6,1 (28) 7.8 (4)
Okuryazar degil 3,7 (17) 9,8 (5)
ilkokul 15,6 (72) 13,7 (7)
Ortaokul 21,2 (98) 17,6 (9)

Annenin egitim durumu Lise 25,1 (116) 19,6 (10) 0,291
On lisans 10,4 (48) 13,7 (7)
Lisans 22,5 (104) 21,7 (12)
Lisansustu 1,5(7) 3,9 (2
Primipar 3,7 (17 2,0 (1

Parite £ ) () 1,000
Multipar 96,3 (445) 98,0 (50)
37 hafta ve alti 42,2 (195) 52,9 (27)

Gestasyon haftasi 0,187
37 hafta iistii 57,8 (267) 47,1 (24)
Vajinal 11,9 (55) 5,9 (3)

Dogum sekli 0,291
Sezaryen 88,1 (407) 94,1 (48)

. 2500 gr ve alti 7,8 (36) 2 19,6 (10) ®

Bebegin dogum agirhig 0,016*

2500 gr stl 92,2 (426) @ 80,4 (41)°

*: Fisher Exact Ki-Kare Testi ile elde edilen p degeri 0,05 diizeyinde anlamlidir. a-b: Farkli tstel harf ile gosterilen degiskenler

arasinda fark vardir.

gosterdigi saptanmistir (p<0,05). Bulgular géz 6nu-
ne alindiginda; 20-39 yas grubu annelerin ve 2500
gr Ustt dogum agirhdina sahip yenidoganlarin ilk bir
saatte TTT'ye baslamalarinin farklilik olusturdugu be-
lirlenmistir. Ayrica; 40 ve Uzeri yas grubu annelerin ve
2500 gr ve alti dogum agirhgina sahip yenidoganlarin
61 dk ve Uzerinde TTT'ye baslamalari arasinda fark
oldugu gorulmustdr.

Tablo 4'te katihmcilarin tanimlayici 6zellikleri ile SAS
ile beslenme durumu karsilastiriimistir. SAS ile bes-
lenme durumunun ilk TTT'ye baslama zamanina gore
farklilk gosterdigi saptanmistir (p<0,001). Bulgular
g6z 6nune alindiginda; ilk bir saatte TTT'ye baslayan
yenidoganlarin SAS ile beslenen grup arasinda, 61

dakika ve Uzeri sirede TTT'ye baslayan yenidogan-
larin SAS ile beslenmeyen grup arasinda fark oldugu
gOralmastar.

ilk TTT'ye baslama zamani ile yapay besin ile beslen-
me sayisinin iligkisini belirlemek amaciyla Spearman
Korelasyon Analizi kullanilmistir (Tablo 5). ilk TTT’ye
baslama zamani ve yapay besin ile beslenme sayisi
arasinda zayif diizeyde pozitif (r=0,290) yonli ve an-
lamh (p<0,001) bir iliski bulunmustur. Diger bir ifade
ile ilk TTT'ye baslama zamani ve yenidoganlarin ya-
pay besin ile beslenme sayilari zayif dizeyde bir iliski
gostererek anlaml olarak artmaktadir.
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Tablo 4 Katiimcilarin Tanimlayici Ozellikleri ile SAS ile Beslenme Durumunun Karsilastiriimasi

SAS ile Beslenme Durumu

Ozellikler Beslenenler Beslenmeyenler p degeri
%97,1 (n=498) %2,9 (n=15)
16-19 4,4 (22) 0,0 (0)
Annenin yasi (yil) 20 -39 90,2 (449) 100,0 (15) 1,000
40 ve Uzeri 5,4 (27) 0,0 (0)
. TC 93,6 (466) 100,0 (15)
Annenin uyrugu » 0,614
Diger 6,4 (32) 0,0 (0)
Okuryazar degil 4,2 (21) 6,7 (1)
ilkokul 15,3 (76) 20,0 (2)
Ortaokul 21,1 (105) 13,3 (2)
Annenin egitim durumu Lise 24,3 (121) 33,3 (5) 0,892
On lisans 10,8 (54) 6,7 (1)
Lisans 22,5 (112) 20,0 (3)
Lisansusti 1,8 (9) 0,0 (0)
Primipar 3,4 (17) 6,7 (1) 0,419
Parite
Multipar 96,6 (481) 93,3 (14)
37 hafta ve alti 42,8 (213) 60,0 (9) 0,288
Gestasyon haftasi
37 hafta Ustu 57,2 (285) 40,0 (6)
Vajinal 11,2 (56) 13,3 (2) 0,682
Dogum sekli
Sezaryen 88,8 (442) 86,7 (13)
) 2500 gr ve alti 8,6 (43) 20,0 (3) 0,143
Bebegin dogum agirhgi
2500 gr ustu 91,4 (455) 80,0 (12)
. 0 - 60 dk 92,8 (462) @ 0,0(0)®
Ilk TTT’ye baslama zamani <0,001*
61 dk ve Uzeri 7,2 (36)2 100,0 (15) ®

*: Fisher Exact Ki-Kare Testi ile elde edilen p degeri 0,05 diizeyinde anlamlidir. a-b: Farkli tstel harf ile gosterilen degiskenler

arasinda fark vardir.

ik TTT'ye Baslama Zamani ile Yapay Besin ile Beslenme Sayisi iligkisi

Yapay Besin ile Beslenme Sayisi

ilk TTT’ye Baslama Zamani

p<0,001*
r=0,290

*: Spearman Korelasyon ile elde edilen p degeri 0,05 diizeyinde anlamlidir.
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Tartisma

Bu calisma, hastanede dogum yapan annelerin em-
zirmeye ilk baslama uygulamalarini konu edinen Tur-
kiye'deki en buytk 6rneklem sayisina sahip arastir-
malardan biridir. Dogum sonrasi ilk TTT uygulama
zamani ve taburcu olana kadar SAS alimini etkileyen
degdiskenlerin fark olusturdugu degiskenlere ve iliskili
faktorlere odaklaniimistir.

Yenidoganlari dogumdan sonraki ilk bir saat icinde
anneyle bulusturmak onlarin hayatta kalmalari, gelis-
meleri ve emme potansiyellerini kullanabilmeleri igin
yapilabilecek en iyi uygulamadir (12). TTT uygula-
masinin dogumdan sonraki ilk 10 dakika icinde ya-
pilmasi hemen TTT, 10 dakika ile 24 saat arasinda
yapilmasi erken TTT anlamina gelmektedir (1). Ca-
lismamizda 513 anne-bebek ciftinin TTT zamani or-
talamasi 62,92+1,98 dakika olarak bulunmustur. Bu
sure erken TTT tanimina karsilik gelmektedir. Uygu-
lamanin dogum sonrasi ilk 10 dakika icinde yapila-
mamasi TTT'nin ameliyathanede ya da dogum salo-
nunda baslatilamadigini géstermektedir. Bebegin ilk
bakim ve tedavi uygulamalarinin ardindan annesiyle
TTT'nin baslatildigi distndlmektedir. Yenidoganin ve
annenin saghgi icin acil gerekli olmayan K vitamini en-
jeksiyonu, g6z icin antibiyotik profilaksisi, ayak izi alin-
masi, vicut agirhgr vb. olctimleri gibi her islemin ilk
TTT sonrasina kadar ertelenmesi gerekmektedir (6).
Hemen TTT'nin baslatilamamasinin baska nedenleri
de olabilmektedir. Alenchery ve ark. (2018) calisma-
sinda personel eksikligi, zaman kisithhgr ve guvenlik
kaygilarindan dolayr dogumda TTT'nin yapilamadi§i-
ni belirlemistir (13). Bununla birlikte calismamiz TTT
uygulamasinin dinya capinda emzirmeyi destekle-
yen saglik kuruluslarinin énerdigi sekilde (8), dogum
sonrasi ilk bir saate yakin bir sirede baslatildigini
bulmustur. Bu sonucun calismanin yapildigi kurumun
bebek dostu hastane olmasindan kaynaklandigi di-
stintlmektedir.

Yenidoganin yasaminin ilk zamanlari sadece bebek
icin degil, ayni zamanda annelerin basarih bir sekilde
emzirmek icin ihtiya¢c duydugu destegin verilmesin-
de de oldukca kritik bir dénemdir (8). Dunya emzir-
me verilerine bakildijinda; tim yeni dogan bebekle-
rin yarisindan azi (%47) dogumdan sonraki bir saat
icinde emzirilmektedir (14). Calismamizda hastane
Olceginde ilk bir saat icerisinde TTT uygulamasina
baslama orani %90,1'dir. Bu oran Turkiye'deki diger
calismalarda elde edilen ilk bir saat icerisinde TTT
verilerinden olduk¢a yuksektir (10, 15). Bu konuda
yapilan bir calismanin bulgulari kadinlarin yarisindan
biraz azinin (%45,6) bebekleri ile ten tene temas ku-
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rabildigini belirlemistir (15). TNSA (2018) verilerine
gore; emzirilen bebeklerin sadece %71'i dogumdan
sonraki ilk bir saat icinde emziriimeye baslanmis ve
bebeklerin %14'0 dogumdan sonraki ilk 24 saatte hic
emzirilmemistir (10). Postpartum dénemdeki emzirme
uygulamalarini inceleyen bir calismada; bebeklerin
%50,1'inin dogumdan hemen sonral/ilk yarim saat
icerisinde emzirildigi belirtilmistir (16). TTT uygulayan
annelerin bebeklerini daha uzun siire emzirdigi kanit-
landigi icin (1), emzirme verilerinin iyilestiriimesinde
TTT uygulamalarina gereken 6zen gosterilmelidir.

Calismamizda ilk TTT zamaninin, annenin yasl ve
bebedin dogum agirhdi baglaminda fark olusturdugu
belirlenmistir. 20-39 yas grubu annelerin adolesan ve
ileri yas grubu annelere gore ilk saatte TTT uygula-
masini baslatma oranlarinin daha yiksek (iyi) oldu-
gu bulunmustur. Bu sonug, ideal dogurganhk yasinin
emzirme sureclerini olumlu etkiledigi seklinde yorum-
lanabilir. Calismamizin dider bir sonucuna gore; 40
ve Uzeri yas grubu anneler ile disuk dogum agirhkli
(DDA) (2500 gr ve alti) bebeklerin TTT uygulama za-
manlari gecikmistir. ileri yastaki annelerin bebekle-
rinde DDA sikliginin artiyor olmasi disunuldiginde
(17), calismanin bu sonucu beklenen bir bulgudur.
DDA'll bebegi olan ve ileri yasta dogum yapan anne-
lerin diger annelere gore anne sutinin tesviki konu-
sunda daha fazla destege ihtiyaci oldugu dustndlmeli
ve daha yakindan izlenmelidir.

Literattirde yer alan bir ¢calisma, annelerin egitim du-
rumunun artisint TTT ve emzirmeye erken baslama
prevalanslarinin artisiyla iliskilendirmistir (18). Ancak
¢alisma bulgularimiz, annenin egitim durumu ve ilk
TTT zamani arasindaki bir iliskiyi dogrulamamistir.
2018 TNSA verilerine goére; dogumdan sonra ilk bir
saat icinde emzirilen bebeklerin orani annenin egitim
durumundan etkilenmektedir. Egitimi olmayan ve ilko-
kulu bitirmeyen annelerde emzirme orani %64 iken,
daha yiiksek egitim durumuna sahip annelerde bu
oran (%71) yukselmektedir (10). Egitim seviyesine
bakilmaksizin dogum 6ncesi donemden baslayarak,
tim annelerin emzirmeyi destekleme egitimleri do-
gum sonrasi da sardrtlmelidir.

Vajinal dogum yapan annelerin bebekleriyle TTT uy-
gulama oranlarinin sezaryen dogum yapanlardan
daha yiiksek oldugu ve bebeklerine anne siitii verme-
ye daha erken basladiklari bilinmektedir (19). Buna
karsin calismamizda annelerin dogum sekliile ilk TTT
zamani arasinda bir fark bulunamamistir. Benzer se-
kilde Esencan ve ark. (2018) calismasinda dogum
sekli ve ilk emzirme zamani arasinda anlaml bir ilis-
ki saptamamistir (15). Anne ile yenidoganin hemen
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TTT'sinin emzirme sonuglarina olumlu etkileri bilin-
mesine karsin, saglik profesyonelleri ameliyathanede
sezaryen dogum sirasinda TTT'nin uygulanmasinda
zorlanmaktadir (20). Bu konuda yapilan bir ¢alisma;
TTT uygulamasi icin daha fazla personel gerekliymis
gibi goériinmesine karsin, hemen TTT uygulamasi sa-
yesinde annelerin hastanede kaldiklari sire icinde
daha az emzirme sorunu yasadiklarini ve dolayisiyla
da saghk calisanlarinin is yukinin azalacagini bildir-
mistir (7).

Calismamizda taburculuga kadar SAS alan bebekle-
rin orani %97,1 olarak bulunmustur. 2018 TNSA veri-
lerine gore bebeklerin %42’sine anne sutlinden énce
baska gidalar verilmistir (10). Baska bir calismada
bebeklerin %88,1'ine ilk olarak anne sutl verildigi ve
taburcu olmadan 6nce SAS ile beslendigi belirlenmis-
tir (16). Calismamizdaki SAS alan bebeklerin orani
Tlrkiye ortalamasindan yilksek olmasina ragmen
gelistirilmesi gerekmektedir. Cunki calismamizdaki
bebeklerin timi saglikli ve anne yaninda oldugu icin
tamaminin SAS almasi beklenmektedir.

Calismamizda yenidoganlarin biyik ¢ogunlugunun
emzirildigi ve ¢ok az bir kisminin (%2,9) anne sitinin
yaninda yapay beslenme Urini kullandigi belirlen-
mistir. Bu durumun saglik tesislerinde formil mama
kullanimini sinirlamak i¢in yapilan eylemlerin olumlu
bir sonucu oldugu ve hastanenin BDH olmasinin bir
geregini yerine getirdigi seklinde yorumlanabilir.

Calismamizda, yenidoganlarin taburcu olana ka-
dar SAS alamama durumlarinin annenin ve bebegin
bircok tanimlayici 6zelliginden etkilenmedigi bulun-
mustur. Calismalar yiiksek egitim dizeyinin SAS ile
beslenme oranlarini artirdigini (21,22); sezaryen ile
dogumun bebegi ilk anne sitlyle besleme ve SAS’'In
strdirtlmesi konusunda olumsuz etkiledigini (7, 19,
23) gostermektedir. Calismamizdaki SAS alamayan
bebeklerin durumunun; annelerin gebelikte emzirme
egitimi alma, emzirmede yasadigi zorluklar, annenin
sutlnin yetersiz oldugunu distinmesi gibi baska fak-
torlerden etkilenebileceg@i dustnilmektedir.

Calismamizda erken TTT'ye baslayan yenidoganlarin
SAS ile beslenme oranlarinin arttigi, TTT uygulama-
sina ge¢ baslayan yenidoganlarin yapay beslenme
sayisinin daha fazla oldugu bulunmustur. Calisma
bulgumuza benzer sekilde literatirdeki calismalar
da TTT uygulamasinin SAS ile beslenme oranlarini
iyilestirdigini gostermektedir (4, 20, 21, 24). Erken
TTT'nin yenidoganlarda 6 haftalik SAS ile beslenme
orani Uzerindeki etkisini inceleyen bir ¢calismada; go-
bek kordonu klemplendikten hemen sonra annenin
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¢iplak gégstine yatirilan yenidoganlarin, 45'er dakika
radyant isitici altinda tutulan kontrol grubu bebekleri-
ne gore 6nemli 6l¢tide daha yiiksek SAS alimi orani-
na sahip oldugu belirlenmistir (25). Marin Gabriel ve
ark.’nin (2010) yaptigi baska bir randomize kontrolli
calisma, erken TTT uygulayan annelerin taburculukta
bebeklerini daha sik emzirdigini gostermistir (5). Buna
karsin sezaryen sonrasi TTT siresi ile emzirme so-
nuclari arasindaki iliskiyi arastiran bir calisma; hemen
TTT uygulamasi ile hastaneden taburcu olurken SAS
ile besleme oranlarinin iliskili olmadigini belirlemistir
(26).

Bebeklerin dogumdan sonraki bir saat icinde emziril-
meye baslanmasi, bebege anne siti disinda yiyecek
ve icecek veriimemesi SAS ile beslenmeyi kolaylas-
tirmaktadir. Bu dogrultuda emzirmenin hastanede
baslatilmasi, annenin bilgilendiriimesi, emzirmenin
desteklenmesi ve emzirme basarisinin degerlendiril-
mesinin oldukca énemli oldugu disindlmektedir.

Sinirhihk

Calismamiza dogum sonrasi yogun bakim ihtiyaci
olan bebekler dahil edilmemistir, bu calismanin sinir-
hhigidir. Cok distik dogum agirlikli, hasta ve/veya er-
ken dogmus bebeklerin de dahil edildigi TTT ve SAS
ile beslemeyi iceren randomize kontrollii calismalarin
yapilmasi onerilebilir.

Sonug

Calismamiz, bebek dostu hastane unvani alan bir ku-
rumda ten tene temas zamani ortalamasinin bir saate
yakin oldugunu ve taburcu olana kadar sadece anne
sutl alan bebek oraninin oldukca yuksek oldugunu
gostermistir. Ulkemizde bebek dostu hastane unvani
alan hastanelerin sayilarinin artmasi anne sitinin
tesviki konusunda yararli olabilir. Ayrica, bebek dostu
hastane olsun olmasin dogum sonrasi erken ten tene
temasin baslatiimasi ve tibbi bir zorunluluk olmadigi
suirece bebeklerin sadece anne siti almalarinin des-
teklenmesi dogum hizmeti veren tiim saglik kurulusla-
rinin politikasi olmalidir.

Ozellikle dusuk dogum agirlikli bebedi olan annelerin
emzirmeyi baslatma ve sirdirme uygulamalarinda
daha fazla deste@e ihtiyaci oldugu bilinmelidir. An-
nelerin emzirme ve anne sutl konusunda bilgi sahibi
olmalari, 6zgiven kazanmalari amaciyla dogum o6n-
cesi hazirlik egitimlerine yonlendiriimesinin oldukc¢a
O6nemli oldugu dusunilmektedir. Ayrica bu egitimlerin
annelerin vajinal dogumu tercih etmeleri konusunda
yararli olacagi da akilda tutulmalidir.



Hasta bakim ekibinin timi erken TTT'nin anne-bebek
acisindan yararlari konusunda her ne kadar egitilmis
olsa da tum dogumlar i¢in TTT uygulamasini koordi-
ne etmek zordur. Bu nedenle TTT'nin uygulanmasi
icin giclu bir ekip koordinasyonuna ve strdarulebilir
bir hastane politikasina ihtiyac vardir. Saglik profes-
yonellerine ameliyathanede, dogum salonlarinda ve
dogum sonrasi bakim verilen ortamlarda TTT uygu-
lamasinin nasil yonetilecegi o6gretilmelidir. Bebek
dostu hastane girisimlerinin daha fazla uygulanmasi,
Ozellikle hastanede sadece anne sttt verilmesi, anne
sttt disinda herhangi besin verilmemesi konusunda
kati bir hastane politikasinin olmasi daha fazla anne-
nin SAS almasina yardimci olabilir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.
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Oz

Biyomekanik ve hareket analizi konulari, spor hekim-
leri tarafindan gtinden giine 6énemi artan alanlardan-
dir. Hareket analizi sistemleri, farkl hareket paternleri
sonucunda biyolojik dokunun etkilenimini incelemekte
ve bu etkilenimi verilere dokmektedir. Bu veriler 1sI-
ginda klinisyen, yaralanma oncesinde ve sonrasinda
yaralanmanin énlenmesi, tedavisi veya rehabilitasyo-
nu konularinda daha efektif yontemlere basvurabil-
mektedir.

Profesyonel sporcular ve rekreasyonel diizeyde spor-
la ilgilenen bireyler, siklikla firlatma ve kosma eylem-
lerini iceren aktivitelere katilmaktadir. Firlatma eylemi
toplamda 4 fazdan olusmakta ve bu eylem sirasinda-
ki teknik hatalarin diizeltiimesi 6zellikle tst ekstremite
yaralanmalarinin 6nlenmesinde ve tedavisinde ¢ok
biyik 6nem arz etmektedir. Kosma eylemi ise 5 faz-
dan olusmakta ve biyomekanik olarak incelenmesi alt
ekstremite yaralanmalarinin énlenmesinde ve tedavi-
sinde 6nemlidir. Bu derlemenin amaci, spor hekimligi
pratiginde sik kullanilan hareket analizi sistemlerinin,
Ust ekstremite ve alt ekstremite biyomekaniklerinin
guncel bilgiler 1s1ginda okuyucuya sunulmasidir.

Anahtar Kelimeler: Biyomekanik, Hareket, Spor.

Abstract

Biomechanics and motion analysis are among the
fields that are gaining importance day by day by
sports physicians. Motion analysis systems examine
the effects of biological tissue as a result of different
motion patterns and put this effect into data. In the
light of these data, the clinician can resort to more
effective methods in the prevention, treatment or
rehabilitation of injury before and after injury.

Professional athletes and individuals interested in
recreational sports often participate in activities that
involve throwing and running. The throwing action
consists of 4 phases and the correction of technical
errors during this action is of great importance,
especially in the prevention and treatment of upper
extremity injuries. The act of running consists of
5 phases and its biomechanical examination is
important in the prevention and treatment of lower
extremity injuries. The aim of this review is to present
the motion analysis systems, upper extremity and
lower extremity biomechanics, which are frequently
used in sports medicine practice, to the reader in the
light of current information.

Keywords: Biomechanics, Motion, Sport.
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Giris

Biyomekanik, 1970’lerin baslarindan itibaren canli ya-
pilarda hareketi inceleyen bir bilim dali olarak kabul
edilmektedir (1). Spor hekimligi bakis acisindan ince-
lendiginde ise biyomekanik, dzellikle spor yaralanma-
larinin dnlenmesinde ve sporcu performans/tekniginin
iyilestiriimesinde glinden giine 6nemi artan bir incele-
me yontemi olmaktadir (2).

Biyomekanik bilimi ile ilgilenen tum disiplinler i¢in 6ne-
mi her gecen gin artan bir diger konu hareket analizi-
dir. Hareket analizi, ge¢cmisten giinimuize gelistirilmis
ve gelistiriimeye devam eden bir kavramdir. Kas-iske-
let sistemi yaralanmalari tGzerine calisan klinisyenler
hareket analizi sistemleriyle farkli hareketlerle doku-
larin Gzerine binen yukleri, bu etkiye karsi dokunun
verdigi tepkiyi, bu sistemlerden elde edilen verilerle
elde etmektedirler (3).

Bu derlemede; spor hekimligi bakis acisi ile hareket
analizi sistemleri, Ust ekstremite biyomekanikleri ve
alt ekstremite biyomekanikleri incelenecektir.

Spor Hekimligi Bakis Acisiyla Hareket Analizi
Hareket analizinin temelde iki amaci bulunmaktadir.
Bunlar; 1) normal hareket paternlerini insanlar ara-
siI farkl varyasyonlardan bagimsiz olarak nicel veri-
lerle ifade etmek ve 2) anormal hareket paternlerini
nedenleri veya islevsel uyumlari ile iliskilendirmektir
(4). Bu temel amagclar dogrultusunda kas-iskelet ya-
ralanmalarinin biyomekanik risk faktérlerini énceden
saptayarak yaralanmalari 6nlemek, yaralanma sonra-
sI rehabilitasyonun bilimsel zemin altinda yararliligini
artirmak ve sporcunun teknik gelisimi sonrasi perfor-
mansini artirmak hareket analizinin yan amaclari ola-
rak saylilabilmektedir (4).

Spor hekimligi pratiginde, temel olarak incelenen hare-
ket paterni sportif aktivitedir. Dogru teknikle, tekrarlayan
sportif aktivitenin kusursuz bir bicimde yapilmasi sportif
performans icin olmazsa olmazdir. Ancak sportif aktivi-
tenin yanlis teknikle yapilmasi spor yaralanmalari icin
risk faktori olusturmaktadir (5). Bu noktada hareket
analizi sistemleri klinisyenlerin normal/anormal sportif
aktivitenin nicel olarak incelemesine katkida bulunmak-
tadir. Sportif aktivitenin nicel verilerle ifadesi, normal/
anormal hareketin tanimlanabilmesi, teknik hatalarin
fark edilmesi, tim bunlar sonucunda elde edilen sportif
performansin analiz edilebilmesi ve yaralanmalar hak-
kinda fikir verebilmesi hareket analizinin spor hekimligi
alanindaki temel faydalari olarak sayilabilir (6).

Sportif aktivite sirasindaki anormal hareket birgcok
farkli nedene bagli olabilir. Anatomik veya postiral
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farkliliklar, teknik beceri eksikligi, spor sirasinda yan-
s ekipman secimi gibi faktorler anormal harekete
neden olan durumlar arasinda sayilabilir (4). Hareket
analizi sonucunda saptanan biyomekanik anormallik-
lerin sebebinin ortaya konulmasi ve bu sebebin or-
tadan kaldirilmasi spor yaralanmalarindan korunma
yontemlerinden biridir (4).

Hareket analizi calismalari spor hekimligi pratigine
bircok bilgi saglamistir. Yanls teknigin yaralanmalar
ile iliskisinin ortaya konmasi (6), diz ekleminin kalga
ve ayak bilegi eklemleriyle beraber olusturdugu kine-
tik zincir nedeniyle diz eklem yaralanmalarinda dizin
bu eklemlerle beraber degerlendiriimesi gerekliligi (7),
On capraz bag yaralanmasinda kadinlarin erkeklere
gore riskinin fazla olmasi 6rneginde oldugu gibi bi-
yomekanik normallerin cinsiyet, yas, etnik kdken gibi
bircok fakttre gore degisebildigi (7) gibi bircok farkl
bilgi literattirimize ve klinik pratigimize hareket anali-
zi calismalari sonucunda kazandiriimistir.

Hareket Analizi

Hareket analizi temelde iki ana baslik altinda ince-
lenmektedir: 1) statik ve 2) dinamik hareket analizi.
Ayrica hareket analizi yardimci cihazlarin kullanimina
bagh olarak ekipmanli ve ekipmansiz hareket analizi
olarak da siniflandirilabilmektedir.

1) Statik Hareket Analizi

Statik analizde ekleme etki eden kuvvetler ve bu kuv-
vetlere dokularin vermis oldugu tepki kuvvetleri ince-
lenmektedir (3). Bu etki-tepki kuvveti bilindigi tzere
Newton’un Uciinct hareket kanununa dayanmaktadir.
Bu kanuna gore bir cisme (ekleme) kuvvet uygulan-
diginda bu cisim uygulanan kuvvete esit buyuklikte
ancak zit yonde bir tepki kuvveti olusturmaktadir (3).
Bu yasa biyomekanik olarak incelendiginde, insan vii-
cudunun canli bir yapi oldugu unutulmamalidir. Farkli
dokularin etkiye verdigi tepki esit olsa da dokularin
yapilarindan kaynakli olarak etkinin farkli dokulardaki
sonuglari farkl olabilir. Ayni kuvvet sonucunda viicut-
taki bir doku etkilenmezken diger bir doku yaralana-
bilmektedir (3).

Zemin reaksiyon kuvveti, etki-tepki yasasi sonucu ze-
minin sportif aktivite sirasinda insan viicuduna uygu-
lamis oldugu tepki kuvvetidir. Bu kuvvet yaralanmaya
sebebiyet veren bir faktor olarak karsimiza cikabil-
mektedir. Ayrica 6zellikle alt ekstremite yaralanmalari
sonucunda bireylere dnerilen su ici egzersizler de ze-
min reaksiyon kuvvetini elimine etmekte, mevcut ya-
ralanmanin tedavisinde kullanilabilmektedir (8).

2) Dinamik Hareket Analizi
Sportif aktivite, yapisi geregi dinamik hareket patern-



leri gerektirmektedir. Bircok eklemin ayni anda hare-
ketiyle yapilan sporun, performans ve teknik istekleri
sporcu tarafindan yerine getiriimektedir. Yirime, kos-
ma, sigrama, firlatma gibi temel hareketlerin yaninda
bunlarin bileskelerini de birgok farkh spor dalinda fark-
Il hareket paternleri olarak gérmekteyiz. Bu nedenle
dinamik hareket analizi sistemleri spor biyomekanigi
arastirmalarinda ¢ok biiylik 6nem gerektiren bir konu
olarak karsimiza cikmaktadir ve spor biyomekanigi
ve hareket analizi arastirmalarinda genellikle dinamik
analizler kullaniimaktadir (3).

Sportif aktivitenin dinamik ve U¢ boyutlu yapisi dina-
mik hareket analizi sistemlerinin olusturulmasinda
temel zorluk olarak gbze carpmaktadir. Her eklemin
farkli yapida olmasi, her eklemin ve uzvun kiitle mer-
kezinin farkhligi ve bu farklihgin sportif aktiviteler si-
rasinda degismesi, sporcular arasindaki anatomik ve
postural farkhliklar, hareketin ¢ boyutlu yapisindan
kaynakl olarak farkh agilardan degerlendiriime gerek-
liligi gibi bircok faktor dinamik hareket analizi sistem-
lerinin zorluklari olarak sayilabilir. Ge¢misten gini-
muze dinamik hareket analizi sistemleri bu ve bunlar
disindaki bircok faktoriin Ustesinden gelerek veya
gelmeye calisarak gelismis ve hala gelismeye devam
etmektedir (9).

Bu gelisim stireci boyunca bircok ekipman dinamik ha-
reket analizi i¢in gelistiriimistir. Dinamik hareket analizi
pahal ve ulasimi zor ekipmanlarla yapilabilecegi gibi
fizik muayene ile de yapilabilir ki, buna ekipmansiz di-
namik hareket analizi denmektedir. Her klinisyen kendi
deneyimleriyle fizik muayene sonucunda hareket ana-
lizi yapabilir. Biyomekanik degerlendirme sirasinda
inspeksiyon, eklem hareket acikhgi degerlendirmesi,
antropometrik dlcim yapilmasi, eklemin spora 6zgu
hareketi sirasinda inspeksiyonu, ekleme 6zgi fonksi-
yonel testlerin uygulanmasi (denge, sicrama vb.) gibi
bircok muayene yontemi uygulanabilir (2).

Cep telefonu kamerasi gibi basit, gtinliik olarak kulla-
nilan bir ekipman da dinamik hareket analizi sirasinda
kullanilabilir. Sporcunun yiriysl, kosusu veya spora
6zgu hareketleri video kaydi ile kayit altina alinarak
tekrar tekrar izlenerek degerlendirilebilmektedir (10).
Ancak daha 6nce de bahsettigimiz gibi sportif aktivi-
tenin t¢ boyutlu yapisi nedeniyle bu basit bir ekipman
olarak kalmakta ve bircok kisithhgi bulunmaktadir. An-
cak bu kisithliklara ragmen ozellikle yuriyls analizi
sirasindaki bu basit hareket analizinin klinisyene bir-
¢ok konuda yardimcl olabileceg@ini goz ardi etmemek
gerekmektedir.

Ekipmanh Dinamik Hareket Analizi Sistemleri
Sportif aktivitenin dinamik ve ¢ boyutlu yapisi geregi
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hareket analizi sistemleri farkli ekipmanlarin kullani-
mi ile gelismis ve gelisime acik bir konudur. Ozellikle
g6zlemle fark edilemeyen biyomekanik verilerin nicel
olarak veri setine doéniismesi ekipman gerektirmekte-
dir (4). Hareket analizi sistemlerinde bircok ekipman
bu nedenle glinimiizde kullaniimaktadir. Kameralar,
kameradan elde edilen videolarin incelenmesi icgin
gelistirilmis yazilimlar, kuvvet veya basing platformla-
r, elektromiyografi cihazlari, izokinetik dinamometre,
jiroskop gibi bircok farkli ekipman érnek olarak goste-
rilebilir (4).

Su anki bilgimizle en degerli biyomekanik analiz yon-
temleri olarak gosterilebilecek ekipmanl sistemlerin
bu degerlerine ragmen bircok kisithhgir bulunmaktadir.
Video kamerali sistemlerde bir¢ok protokolde sporcu
hareketi 3-6 kez tekrarlamaktadir (11, 12). Cekimler
sonucu elde edilen veriler referans degerler ile karsi-
lastirimaktadir (13). Cekimler sirasinda kayit, ortam
1SI1G1 gibi bircok faktorden etkilenmektedir (13). Bunlar
gibi bircok kisithhk ekipmanli dinamik hareket analizi
sistemlerinin gelisime ne kadar a¢ik bir alan oldugunu
gOstermektedir.

Video kayit sistemleri ile Gi¢ boyutlu hareket yakalama
sistemleri kisitliliklarina ragmen gintimuzde sik kulla-
nilan bir yéntemdir (14). Kameralarin niteligi ve niceli-
gi arttikca yapilan analizdeki hata oranlari azalmakta-
dir (4). Video kamera ile hareket analizi ydntemlerinin
diger sistemlere kiyasla daha ucuz, ulasilabilir ve
uygulanmasi kolay olmasi nedeniyle kullanimi diger
ekipmanli sistemlere gére yaygindir (15).

Ekipmanli hareket analizi sistemlerinin pahali ve zor
ulasilabilir yapisi nedeniyle bir¢ok farkh pratik yontem
gelistiriimekte ve gelistiriimeye devam edilmektedir.
On capraz bag yaralanmasi spor hekimligi pratiginde
¢ok sik karsilasilan bir yaralanma olup profesyonel
veya rekreasyonel sporcunun yasam kalitesini ve per-
formansini dusuren bir yaralanma olarak gbze carp-
maktadir (16). Hareket analizi sistemleriyle bu yara-
lanma olmadan tespiti yaralanma riski tasiyan sporcu
icin maddi ve manevi olarak birgok kazanimi olan bir
durumdur. Spor hekimlerince yuratilmis, Tlrkceye
uyarlanmis ve gelistiriimesine devam edilen iki adet
calismada bu yaralanmaya risk olusturan kesme ve
sigrama hareketleri incelenmistir (11, 12) (Resim 1).
Bu calismalar ekipman kolayligi ile 6zel bir merkez
gerekmeden yapilabilecek hareket analizlerine érnek
teskil etmektedir.

Video kayit sistemleri temelinde gelistirilen ¢evrimigi
hareket analizi sistemleri sportif aktivite analiz ¢alis-
malari i¢in giniimizde temel aractir (17). Bu sistem-
lerle sporcunun uzaysal konumu ve hareketi analiz
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Resim 1
Kesme (1a) ve sigrama (1b) hareketleri Gizerine yapilan biyomekanik analizlerden drnek gorintuler

edilmekte ve veriler nicel olarak elde edilmektedir
(17). isaretgi kullanimi bu sistemlerin analizinde temel
yardimci olmakta ve analiz sirasinda kullanilan isaret-
¢i sayisinin artistyla analiz kalitesi artmaktadir (17).
Teknolojik gelismelerin bu sistemleri cok daha ileriye
gotirecegi gbz ondne alindiginda bu sistemlerin ge-
lecekte cok daha kalite sonuclar verecek sistemlere
donusecegi 6n gorilmektedir (17).

Kuvvet veya basing élcen platformlar bir diger ekip-
manli hareket analizi yontemidir. Bu yontemler te-
melde Newton'un Ugtincu hareket kanununu arastir-
maktadir (15). Bu ekipmanlarla sporcunun zeminle
ve diger ylzeylerle arasindaki kuvvet ve basing nicel
olarak ol¢ilmektedir (15). Zemin tepki kuvvetinin ve
diger ylzeylerin tepki kuvvetlerinin spor yaralanmasi
ve performans Uzerine etkileri bu platformlarla bera-
ber klinisyen tarafindan incelenmektedir.

Elektromiyografi, dinamik hareket analizinde kullani-
lan bir diger yéntemdir. Kas aktivasyonunun elektrik-
sel potansiyel degisimlerini kaydeden elektromiyogra-
fi cihazi farkli hareket paternlerinde kas aktivasyonu
ve bu paternlerde sporcunun performans artisi ko-
nusunda sik kullanilan ekipmanli bir hareket analizi
sistemidir (18). Elektromiyografik inceleme ile sportif
aktivite sirasinda hangi hareketin hangi asamasinda
hangi kas lifinin aktif oldugu anlasilabilir (4).

Spor hekimligi pratiginde sik kullandi§imiz bir diger

cihaz ise izokinetik dinamometredir. izokinetik dina-
mometre, hareket sirasindaki kasin kuvvet ve fonksi-
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yonunu Olcebilen, tzerindeki dinamometre sayesinde
sabit acisal hizda kas kasilmasinin izokinetik olarak
saglanabildigi hem test hem de bir egzersiz cihazidir
(15). Kasa maksimum yiklenme olanagi saglamasina
ragmen sabit agisal hizlarda harekete izin verdigi icin
glvenilir bir cihaz olan izokinetik dinamometre, hare-
ket sirasinda 6lgtlen kas kuvvetini bilgisayar yardimi
ile nicel olarak klinisyene vermektedir (15).

Video kamera ve/veya bilgisayar bagimli birgok ekip-
manli hareket analiz sistemi digsinda kullanimi daha
basit olan ivme 0lger, jiroskop gibi ekipmanlar da Kli-
nisyene hareket analizi sirasinda yardimci olabilmek-
tedir (4). Daha az maliyetli ve daha cok ulasilabilir
olan bu ekipmanlar da kullanimi ile ekipmanl dinamik
hareket analizi sistemleri olarak spor biyomekanigi
alaninda kullaniimaktadir.

Sporcularda Ust Ekstremite Biyomekanigi
Sporcularda Ust ekstremite biyomekanigi konusu, fir-
latma eylemini iceren tim spor dallarinda sporcularin
ve sporcu sagligi ve/veya performansi Uzerine calisan
diger paydaslarin birincil 6nceliklerinden biri olmustur.
Beyzbol sporundaki aticinin topu atma eylemi, cirit
sporcusunun cirit atma eylemi, voleybolda smag¢ ve
servis eylemleri, tenisteki servis eylemi, Amerikan fut-
bolunda oyun kurucunun pas atma eylemi ve futbolda
kalecinin topu eli ile uzun mesafelere atma eylemi gibi
farkh spor disiplinlerine ve spor disiplinindeki farkli
mevkilere dzgu firlatma eylemlerine drnek verilebilir
ve bu drnekler gogaltilabilir.



Firlatma Eyleminde Kinetik Zincir

Firlatma sirasinda; sirasiyla bacaklar ve kalcalar,
govde, omuz, dirsek ve el eklemlerinde kinetik zincir
ilerlemekte ve nesnenin firlatilmasi sirasindaki glc
aktarimi bu sekilde saglanmaktadir. Firlatma eylemi
bacak kaslari ve kal¢ca rotasyonu ile baslatilan, gov-
denin ve omzun rotasyonu ile devam eden bir tim
vicut aktivitesidir (19). Tum viicuttan ve sonrasinda
omuz ekleminden gelen bu momentum, ekstansiyon-
daki dirsek ve 6n kol araciligi ile elin kiicik kaslarina
transfer edilir ve kirbag tarzindaki bu hareket sonu-
cunda ileri itici kuvvet firlatilacak nesneye aktarilir
(19). Bu aktarim sirasinda; sirt, gbvde ve kalgalar ki-
netik zincirde bir ddnme merkezi olarak islev gorerek
bacaklardan omuza kuvvet aktarimini saglamaktadir-
lar (19).
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Kinetik zincirdeki herhangi bir 6genin yetersizligi firlat-
ma eylemi sirasinda omuz agrisi veya instabilitesi gibi
semptomlara neden olabilmektedir. Bir firlatma spor-
cusunun omuz agrisi sikayetinin nedeni arastirilirken
gastroknemius/soleus (kalf) kas gii¢siizlugu, skapular
koordinasyon eksikligi, kalca/bacak bdlgesi kaslarin-
da esneklik eksikligi veya govde rotasyonunda ha-
reket kisithligi gibi kinetik zincirin diger 6gelerinin de
kapsamli degerlendirilmesi klinisyenlerin omuz agrisi
nedenini ortaya koymasinda ve tedavi etmesinde yar-
dimci olacaktir.

Firlatma Eylemi ve Fazlari

Firlatma eylemi toplamda 4 faza ayrilabilir: 1) Hazir-
lanma/Yiikselme, 2) Kurma, 3) ivmelenme ve 4) Ya-
vaslama/Tamamlama (2) (Resim 2).

Resim 2

2a hazirlanmalyikselme,
2b kurma,

2c ivmelenme,

2d yavaslama/tamamlama
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1-Hazirlanma/Ylikselme Fazi: Hazirlanmal/yikselme
fazinda firlatmanin ritmi belirlenir ve vicut rotasyo-
nu gercgeklesir (2). Bu rotasyon sonucunda kalcalar
ve omuzlar nesnenin firlatilacagi hedef bélgeye goére
90°'de olur (2).

2-Kurma Fazi: Kurma fazi, tim vicut boélimlerinin
nesnenin atilma isine katkida bulunmak igin konum-
landi1g1 evredir (2). Bu evrede, yikselme fazi sirasinda
pasif olan omuz ekleminin aktive oldugu ve tam hori-
zontal ekstansiyon ve sonrasinda maksimal dis rotas-
yonla beraber abdiksiyona gittigi gdzlemlenmektedir
(2). Omzun maksimal dis rotasyonu sirasinda omuz
asirt yiklenmekte ve 6n kapsil endise pozisyonu-
nu almaktadir, ayni zamanda omuz i¢ rotator kaslari
maksimal esnemektedir ve omuz ekleminin éniindeki
kuvvetler 350 Newton seviyesi ve fazlasina c¢ikarak
maksimum seviyeleri gérmektedir (2). Bu kadar yuk-
sek kuvvetlerde eksternal rotasyonun omuz instabili-
tesine neden olan primer biyomekanik faktorlerden en
onemlisi oldugu bilinmektedir (20). Omuz patolojileri
firlatmanin herhangi bir fazinda olabilir ancak gleno-
humeral eklemin maksimum abdtiksiyon ve eksternal
rotasyonu nedeniyle kurma ve kurma evresinden son-
raki ivmelenme evreleri klinisyenler tarafindan daha
fazla suglanmakta ve yaralanmalarin énlenmesi agi-
sindan daha fazla incelenmektedir (20).

Kurma fazinin sonuna dogru anterior inferior gleno-
humeral ligament ve omuz kapsilinin anterior infe-
rioru olmak Uzere statik anterior omuz stabilizatorleri
en yiksek kuvvetler ile karsi karsiya gelirler (2). Tek-
rarlanan bas Usti firlatma eylemi sonucunda da bu
yapilar gevseyerek instabiliteye neden olurlar (21).
Kurma fazi, 6n bacagin yere temasiyla sona ermekte-
dir. Yilkselme ve kurma fazlarinin toplam suresi, tim
firlatma eylemi siiresinin %80’ini olusturmaktadir (2).

3-ivmelenme Fazi: ivmelenme fazi, sporcunun nesne-
ye vermekte oldugu patlayici kuvveti nesneye aktar-
digi evredir. Bu patlayici kuvvet iki kuvvetin ¢ok hizli
bir sekilde aciga ¢ikmasindan olusur ki bu evre tim
firlatma eylemi siresinin yalnizca %2'sini olusturmak-
tadir. Bu kuvvetlerden biri kapsul fibr6z dokusunda
depolanan elastik kuvvet iken digeri ise klinisyenlerce
¢ok daha fazla 6neme sahip olan subskapularis, teres
major, latissimus dorsi ve pektoralis major kaslarinca
uretilen kurma fazindaki maksimum eksternal rotas-
yon sonrasinda uretilen giicli i¢ rotasyon kuvvetidir.
Bu gugli i¢ rotasyon kuvveti glenohumeral eklemde
yuksek siddette kuvvetler Uretilmesine ve bu kuvvet-
ler sonucunda humerus basinin glenoidde tutulmasi
icin rotator manset grubu kaslarina ciddi stabilizator
gorevler dismesine neden olmaktadir (22).
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ik ve ani omuz ivmelenmesinden sonraki ikincil ivme-
lenmede gogis duvarinin 6n grup kaslari gorevlidir.
Kurma fazinin sonlarindaki ve ivmelenme fazindaki
rotator manset kas yorgunlugu, hareket koordinasyo-
nu kaybina ve 6n omuz duvar desteginde azalmaya
neden olabilir (23). ivmelenme fazinda, ani omuz ig
rotasyonu sonucunda dirsek eklemi tizerine de 6nemli
derece valgus kuvveti binmektedir. Bu ani kuvvet so-
nucunda da 6zellikle dirsek medial kollateral bag akut
veya asirt kullanim yaralanmalar gorulebilmektedir
(24).

4) Yavaslama/Tamamlama Fazi: Yavaslama/tamam-
lama fazi, nesnenin firlatimasindan ziyade vicudun
daha onceki fazlarda karsilastiklari kuvvetlere karsi
gelme evresi olarak nitelendirilebilir. Nesnenin serbest
birakilmasini takiben glenohumeral eklemde yuksek
siddetli 6n cekme kuvvetleri gergeklesir (2). Bu durum
omuz posterior yapilarina asiri yik binmesine sebep
olmaktadir. Bu yik sonucunda internal ve eksternal
omuz kaslari yuksek dizeyde kuvvetler Greterek hu-
merusu glenoid i¢inde tutmaya calisirlar (2). Rotator
manset dis rotator kaslar, skapular stabilizator kaslar
ve arka deltoidin beraber eksantrik kuvvet Gretmesi ile
omzun bu hareketi kisitlanir (2). EGer sporcu atis tek-
nigini dogru yapmissa bu kaslara omurga kaslari da
yardimci olmakta ve is yiklerini azaltmaktadir. Bu or-
nekte de gorebilecegimiz gibi yanlis teknik birgok spor
yaralanmasinda risk faktori olarak karsimiza ¢ikmak-
tadir (25). Yavaslama/tamamlama fazinda, omuz
yuksek streslerinin disinda dirsek ekstansiyonunun
yavaslatilmasini saglayan dirsek fleksor kaslarinda
da stres olusmaktadir. Bu faz, tim firlatma siresinin
yaklasik %18'ini olusturmaktadir.

Skapulanin Ust Ekstremite

Biyomekanigindeki Rolii

Firlatma biyomekanigi sirasinda ayrica incelenmesi
gereken ve belki de biyomekanik 6nemi en fazla olan
kemik skapuladir. Skapulanin koordinasyonu firlatma
biyomekanigi icin cok énemlidir. Ben Kibler tarafindan
1998 yilinda skapulanin firlatma sirasindaki gorevleri
tanimlanmis ve bu gorevler Tablo 1'de dzetlenmistir
(26).

Anormal Skapula Biyomekanigi

Anormal skapula biyomekanigi, omuz islevlerinin bo-
zulmasina neden olmaktadir (27). inspeksiyonla goz-
lenebilen anormal skapula biyomekanikleri skapuloto-
rasik diskinezi seklinde isimlendiriimektedir. Firlatma
eylemi sirasinda skapulotorasik diskinezi yanlis ha-
reket paternlerine ve dolayisiyla da omuz ve dirsek
patolojilerine yol agmaktadir (27).

Tablo 1'de skapulanin retraksiyonu ve protraksiyonu-
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Skapulanin omuz biyomekanigi sirasindaki gorevleri

Skapulanin Gorevi

Aciklamasi

Humerus icin stabil bir soket saglar.

Glenoid, top-soket tipinde bir eklem olan glenohumeral
eklemin soket kismidir. Firlatma eylemi sirasinda humerus
hareketi boyunca skapula dénerek glenohumeral eklemin
stabilizasyonunda gorev alir.

Toraks duvari boyunca retrakte ve protrakte olur.

Skapula firlatma eyleminin kurma fazinda retrakte olurken
ivmelenme eylemi ve sonrasindaki yavaslama eylemi
sirasinda kuvvetlerin bir kismini dagitmak amaciyla
protrakte olur.

Akromiyonun elevasyonu igin rotasyon yapar.

Firlatma eylemi sirasinda humerus- omurga
abduksiyonunun 85°-100° arasinda olmasi gerekir. Bu
eylem sirasinda akromiyonun rotator mansetten kurtulmasi
icin skapula yukari rotasyon yapar.

Kaslarin yapisacagi alan saglar.

Stabilizator kaslar, skapulanin medial, superior ve
inferioruna; ekstrinsik kaslar (deltoid, biseps ve triseps)
skapulanin lateraline tutunurlar.

Kinetik zincir i¢in anahtar baglanti roliindedir.

Skapula, alt ekstremiteden ve gévdeden gelen buyuk
kuvvetlerin Ust ekstremiteye aktariimasini saglar.

nun biyomekanik éneminden bahsedilmistir. Skapulo-
torasik diskinezi durumunda skapular retraksiyonun
kisitlanmasi firlatma eyleminin kurma fazinda insta-
biliteye neden olmakta ve ivmelenme fazina gecisi
engellemektedir (2). Skapula protraksiyonunun kisit-
landi§i durumda ise omuzdaki yavaslama kuvvetleri
artarak ivmelenme fazinda omuz hareket ederken
glenohumeral eklemdeki biyomekanik denge bozul-
maktadir (2). Protraksiyonun arttiyi durumda ise ska-
pulanin antero-inferior rotasyonu sirasinda sikisma
meydana gelmektedir (2).

Firlatma eylemi sirasindaki retraksiyon ve protraksi-
yon dengesinin kaybi glenohumeral eklemin anterio-
runa binen yuki artirmaktadir. Bu eklemdeki anterior
kemik desteginin az olmasindan kaynakl olarak, an-
terior stabilizatorler (glenohumeral ligamentler ve lab-
rum) Uzerine fazla yiik binmekte ve dolayisiyla omuz
ekleminin anterior instabilitesine zemin hazirlanmak-
tadir.

Skapular elevasyon, akromiyonun elevasyonunda rol
almaktadir. Akromiyonun elevasyonunun kisitlanmasi
durumunda, firlatmanin kurma ve tamamlama fazlarin-
da sikisma olusmaktadir. Alt trapez ve serratus anterior
kaslarinin (akromiyon elevator kas cifti) inhibisyonu ile
beraber akromiyonun elevasyon kisitliligi artar ve bu
inhibisyon sikisma ile sonuglanmaktadir (28).

Skapular instabilite, origolari bu kemik Gzerinde olan
kaslarin instabilitesi ve dolayisiyla bu kaslarin kuvvet
olusturamamasi durumuyla sonuglanir. Bu instabili-
te genellikle skapular spinal aksesuar sinir felcinde
gorilmektedir (29). Béylece origolari skapulada olan
kaslarin kasilma dogrultusu inseriodan origoya dog-
ru olacak sekilde yer dedgistirir, kaslarin stabil hume-
rustan kasilmasiyla skapula laterale cekilir (29). Ayni
sekilde, skapulanin firlatma eylemi kinetik zincirindeki
kopru gorevi kaybolur. Alt ekstremiteden Ust ekstremi-
teye kuvvet aktarimi engellenir. itme eylemi sirasin-
daki bu kuvvet kaybi nedeniyle kinetik zincirin distal
komponentleri kuvvet Uretmek amaciyla daha fazla
calismak durumunda kalir. Fazla ¢alisma durumuna
ragmen Ust ekstremite kas gruplarinin yetersiz boyu-
ta ve kesitsel kas alanina sahip olmasindan dolayi
kuvvet Uretimi kisith kalir. Bu distal adaptasyon so-
nucunda da Ust ekstremitede asir yiklenme yaralan-
malari kacginilmaz hale gelir. Bu 6rnekte de anlasila-
cag lzere, alt ekstremiteye ait yaralanmalar firlatma
sporcusunun performansini azaltirken Ust ekstremite
yaralanma riskini de artirmaktadir (2).

Firlatma Sporcusunda

Dominant Ekstremitedeki Adaptasyonlar

Duzenli araliklarla yapilan ve tekrarlayan firlatma ey-
lemi, 6zellikle sporcunun omuz ve dirsek eklemlerin-
deki kemik yapida, yumusak dokuda ve dolayisiyla
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kas kuvvetinde ve esneklikte adaptasyonlara neden
olmaktadir (30).

Dizenli firlatma eylemi gerceklestiren sporcuda omuz
eksternal rotasyon eklem hareket acikhgi kronik si-
recgte artar (31). Kurma fazinda anterior kapsulin ve
anterior stabilizatorlerin (inferior glenohumeral liga-
mentler) gerilmesi ve instabilitesi nedeniyle eklem
hareket acikligi degisimi gerceklesmektedir. Bu fonk-
siyon kaybi ve instabilite, firlatma eylemi biyomekani-
gini bozarak omuzun anterior instabilitesine ve sikis-
ma sendromlarina yol acabilir (2).

Tekrarlayici firlatma eylemi sporcuda omuz ekster-
nal rotasyon ve internal rotasyon kuvvet dengesini
bozmaktadir (32). izokinetik dinamometre ile yapilan
Olcimler sonucunda arastirmacilar, konsantrik/kon-
santrik modda i¢ rotator/dis rotator kas kuvvet oranini
normal degerini 3/2 olarak saptamislardir (32). Ancak
firlatma sporcusunda bu oran asiri derecede artmak-
ta ve kas dengesinde yasanan degisim sonucunda
omuz yaralanmalarina zemin hazirlamaktadir (32).
ic rotator/dis rotator kas kuvvet orani dengesizliginin
engellenmesi/diizenlenmesi ve koruyucu hekimlik
yaklasimi ac¢isindan yapilandiriimis egzersiz prog-
ramlarinin énemi goz ardi edilmemelidir (32). Ayrica
fonksiyonel yavaslama orani (functional deceleration
ratio-FDR) olarak da adlandirilan konsantrik/eksant-
rik modda dlgilen i¢ rotator/dis rotator kas orani spor
yaralanmalarinin dénlenmesinde kullanilabilecek bir
diger uygulamadir (35).

Tekrarlayici firlatma, dirsekte de valgus stresine bagli
olarak medial stabilizatérlerin (medial kollateral liga-
ment, eklem kapsuli ve fleksér kaslar) bozulmasina
neden olup sporcuda tasima agisinin artmasina se-
bebiyet vermektedir (33). Valgus stres sonuclarina
gore daha az siklikla olmakla beraber, firlatma eylemi
sirasindaki asir eksantrik yiiklenme dirsekte 6n kap-
sul yaralanmalarina, posterior sikismaya, 6n kol flek-
sor kas yaralanmalarina neden olabilmektedir (34).

Firlatma Sporcusunda Sik Goriilen

Biyomekanik Teknik Hatalar

Firlatma sporcularinda en sik gorilen biyomekanik
teknik hata, sporcunun kurma fazindan ivmelenme
fazina ¢ok erken gecmesinden kaynaklanmaktadir.
Kurma fazindaki sporcu, gévde rotasyonunu erken
yaparsa omuz yeterince eksternal rotasyon yapamaz.
Bu durum anterior omuz yapilarinda stres artisina,
omuz eksternal rotatorlarinda asir eksantrik yiklen-
meye ve dirsekte valgus stres artisina neden olur (2).

Sporcunun yoruldugu durumda da firlatma sirasin-
da omuz abduksiyonunun azaldigi gorular. Bu azal-
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ma, dirsek alcalmasi ve firlatma hizinin dismesi ile
sonuclanir. Bu biyomekanik hatalar sonucu omuz
rotator manset kas yaralanmalarinda ve dirsek yara-
lanma oranlarinda artis gorilebilmektedir. Sporcunun
mevcut misabaka sirasi yorgunlugu veya siirantrene
olmasi durumlari da biyomekanik hatalara zemin ha-
zirlamaktadir (2).

Normal firlatma biyomekaniginde nesne serbest bi-
rakilirken 6n kol pronasyondadir. Sporcunun atis tipi
veya teknik hatasi nedeniyle 6n kolun supinasyonda
olmasi veya pronasyondayken supinasyona zorlan-
masi da yine yaralanma riskinde artisa neden olabil-
mektedir (2).

Sporcularda Alt Ekstremite Biyomekanigi
Sporcularda alt ekstremite biyomekanigi ve alt ekstre-
mitede biyomekanik yetersizlikleri spor yaralanmala-
rinin énlenmesi ve tedavisi sireglerinde klinisyenlerin
en onemli ilgi alanlarindan biri olmustur. Prospektif
kanit eksikliklerine ragmen biyomekanik faktorler ge-
leneksel olarak ¢esitli yaralanmalarla iliskilendirilmistir
(35). Bu durum da klinisyenlerin gegmisten gliniimiize
alt ekstremite biyomekaniklerine, biyomekanik anor-
malliklere ve bu anormalliklerin tedavisi sonucu spor-
cu yaralanma insidansi distisiini saglamaya yonelik
¢alismalarina ilham olmustur.

Spor sirasinda alt ekstremite birgok farkh hareket ya-
parak sporcunun teknigine ve performansina katki
saglamaktadir. Alt ekstremitenin hareket paternleri; 1)
statik durus, 2) basit fonksiyonel hareketler (tek bacak
Ustiinde dengede durus, tek bacak ile skuat, basamak
inme, sigrama vb.), 3) dinamik hareketler (kosu) ve 4)
spora 6zgu hareketleri olmak Uzere dort ana baslk
altinda siniflandirilabilmektedir (2).

Kosu Eylemi Biyomekanigi

Giris boliminde de bahsedildigi Gzere alt ekstremi-
te biyomekanikleri dort hareket paterni basligi altinda
incelenmektedir. Bu baglamda, sporcular tarafindan
sikhkla kullanilan ve yaralanmalara da sebebiyet ve-
rebilen kosu eylemi, bu bdlimde biyomekanigi tartisi-
lacak hareket paternidir.

Ozellikle asin kullanim yaralanmasi mekanizmalari,
yetersiz kosu biyomekanigi ile iliskilendirilmektedir.
Kosu biyomekanigi 5 fazdan olusmaktadir: 1) ytklen-
me fazi (topuk vurusu ve taban temasi arasi), 2) orta
durus fazi (taban temasi ile topuk kalkisi arasi), 3) ileri
itis fazi (topuk kalkisi ile parmak kalkis arasi), 4) er-
ken salinim fazi ve 5) salinim sonu fazi (2) (Resim 3).
Yurtyus biyomekanigi ve kosu biyomekanigi arasin-
da cok biyuk benzerlikler olsa da kosuyu yuriyisten
ayiran temel farklihklar bulunmaktadir. Bu kapsamda



en temel farklilik, kosuda ayaklarin zemine temas et-
medigi ‘stiziilme fazr'dir (36). Ayrica kosu eyleminde
maruz kalinan zemin tepki kuvveti (ZTK), yuriyise
gore 2 kat fazladir (37), pelvisin dne tilti daha fazladir
(38) ve diz ile kalca eklemlerinin sagittal hareketleri
artmistir (2). Bu durum da alt ekstremite stres yara-
lanmasi riskini artirmaktadir (2).

1-Ylklenme Fazi

Yiklenme fazinin baslangicinda, topuk (arka ayak)
¢ok hafif bir inversiyonla (0-5°) yere temas eder (39).
Pelvis, topuk ile ayni hatta, one tiltte (10°) ve i¢ ro-
tasyondadir. Kalga dis rotasyonda (5-10°) ve fleksi-
yonda (20-30°), diz fleksiyondadir (10°). Topuk temasi
sirasindaki ZTK vektortnin laterale dogru olmasi bu
fazda alt ekstremite eklemlerinde bir takim hareket
zincirine neden olmaktadir. Bu hareket zinciri; topuk
eversiyonu, tibia ve femur i¢ rotasyonu ile kalga ad-
duksiyonudur. ZTK hattinin diz posteriorundan geg-
mesiyle diz fleksiyonu 45°ye kadar ¢ikar (40). Bu ha-
reket zincirinin tamami ZTK’nin dagilimini saglayan
eksantrik kas aktiviteleri ile kontrol altindadir (40).

Yiklenme fazinin basindaki topuk inversiyonunun
ZTK ile eversiyona donisimu midtarsal eklemlerin
serbestlesmesini saglamaktadir (41). Bu serbestles-
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Resim 3

Sag alt ekstremite icin sirasiyla
Yuklenme (3a),

Orta Durus (3b),

ileri itis (3c),

Erken Salinim (3d) ve

Salinim Sonu (3e) Fazlari

me, yere basis sirasinda 6n ayagin zemine saglam
temas etmesini saflamakta (42) ve olasi uygunsuz
zeminlerde yuklenmeye uyum saglanmasina olanak
vermektedir (41).

Ayak pronasyonu yiklenme fazinda gorilen normal
bir hareket paterni olsa da ayagin hiperpronasyonu;
ayak pronasyonunu kontrol eden plantar fasyada, ti-
bialis posterior kasinda ve intrensek ayak kaslarinda
zorlanmaya neden olmaktadir (41). Ayrica hiperpro-
nasyon, ZTK'nin mediale kaymasina neden olarak alt
ekstremite proksimalindeki hareketleri belirginlestire-
rek o bolgenin kontroliini saglayan bag ve kas ya-
pilarindaki yiki artirmaktadir (41). Bu durumun tam
tersine ayagin yetersiz pronasyonu veya asiri supi-
nasyonu ZTK'nin laterale kaymasina yol agar (41) ve
bu durum ayagin hipomobilitesine ve daha k&t sok
emme kapasitesine neden olur. Sonug olarak da bu
laterale kayma; stres kiriklarina (36), lateral ayak bile-
gi burkulmalarina ve kronik ayak bilegi instabilitesine
neden olabilmektedir (43).

Bu faz sirasinda alt ekstremite proksimalindeki yapila-
rin biyomekanik hatalari da yaralanmalara sebebiyet
vermektedir. Asiri kontralateral pelvik disme ve agiri
kalga adduksiyonu/i¢ rotasyonu; iliotibial bant, glute-
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al kaslar ve tensor fasia lata Gzerindeki stresi artir-
maktadir (2). Ayni sekilde bu durum; lomber omurga,
patellofemoral eklem ve tibiofemoral eklem tzerindeki
yuklerin degismesine de neden olmaktadir (2).

2-Orta Durus Fazi

Bu fazin baslangici, 6n ayagdin nétral olarak zemine
temas etme ani olarak belirtiimektedir (39). Bu faz
temas anindaki sok emiliminden ileri itis kuvveti igin
gerekli biyomekaniklere gecis fazidir. Bu sliregte ayak
bilegi azami olarak dorsifleksiyona (DF) (20°) gelir ve
alt bacagin ve vicut kitle merkezinin (VKM) ileriye
dogru hareketi saglanmis olur (44). DF acisinin asiri
olarak arttigi durumlar; plantar fasya, asil tendonu ve
kalf kaslari (gastroknemius ve soleus) tizerindeki zor-
lanmanin artisi ile sonuclanabilir (2).

Kalca ve diz ekstansiyonu ile birlikte VKM, yere ba-
san ekstremitenin 6niine gecer. Hemen sonrasinda
ise azami ayak pronasyonu ve ardindan azami ayak
bilegi DF'si gerceklesir (39). Bununla birlikte azami
ayak eversiyonu yaklasik 10° ve azami 6n ayak ab-
diksiyonu 5° olmahdir (39). Daha sonrasinda topuk
inversiyona baslar, 6n ayak addiksiyona gelir ve bu-
nun sonucunda da ayak supinasyonu ile tibia ve fe-
mur dis rotasyonu gerceklesir (2).

Bu fazdaki hiperpronasyonun veya ileri itisin gecik-
mesi/basarisiz olmasi durumlarinda asiri zorlanma
yaralanmalari goérilebilmektedir. Distal yapilarda;
plantar fasya yaralanmalari, asil ve tibialis posterior
tendinopatileri, tibia stres reaksiyonlari ve proksimal
yapilarda; patellofemoral eklem, iliotibial bant, patel-
lar tendon yaralanmalari gorulebilecek zorlanma ya-
ralanmalarina drnek olarak verilebilir (2).

3-ileri itis Fazi

Bu fazin basinda topuk kalkisiyla beraber ayak su-
pinasyonu gorulmektedir. Supinasyonla birlikte topuk
inversiyonu transvers tarsal eklem eksenlerinin yak-
lasmasina neden olur (41). Bu yakinlasma orta aya-
gin kilittenmesine neden olur ve orta ayak bu fazda
kaldirag etkisi olusturur (41). Yere temas eden eks-
tremite dis rotasyona orta durus fazindaki gibi devam
eder ve kalga eklemi 0-10° azami ekstansiyona ulasir
(38). Diz eklemi, diz fleksorleri yardimiyla énceki faza
gore daha da fleksiyona gelir (45). Son olarak da yere
temas eden bacagdin 6ne ivmelenmesi ayak bilegi
plantar fleksiyonu ile saglanir (36).

Plantar fleksiyonu saglayan kalf kaslari, tibialis pos-
terior ve intrinsik ayak kaslari ile birlikte bu fazdaki
orta ayak kaldirag etkisinin strdirilmesine yardimci
olmaktadir (41). Bu etki sirasindaki ayagin sertligi ¢ik-
rik mekanizmasi ile desteklenir. Bu mekanizma, me-
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tatars ekstansiyonu nedeniyle goriilen plantar fasya
gerginligi artisi ve kalkaneus ile metatars baslarinin
birlikte cekilmesiyle gergeklesmektedir (41).

Bu fazin normal olarak yapilamamasi durumunda
anormal kosu kalibi gelisir. ileri itis kisitlanmasi sonu-
cu performans kaybi yasanir. Ayrica peroneal kaslarin
bu kaybi tolere etmeye ¢alismasi nedeniyle peroneal
tendinopati ve/veya fibula stres reaksiyonlari gorile-
bilir (2).

Bu fazda supinasyon eksikligi gorulurse itis birinci par-
mak yerine lateral parmaklar tarafindan yaptirilir. Bu
durum da Morton néromasi ve lateral 6n ayak stres
reaksiyonuna neden olabilmektedir (2).

Son olarak da ileri itisin azalmasi, kosu sirasindaki ile-
riye dogru momentumun salinim evresinde yapilma-
sina neden olur. Bunu saglamak i¢in kalca fleksorleri,
rektus femoris ve iliopsoas kasi kal¢a fleksiyonunu ar-
tirmak durumunda kalir ve bu kaslarin tendinopatileri
gorlebilir. Ayrica ileri itisin azalmasi durumunun tela-
fisi icin pelvis ve gdvde rotasyonu artabilir, bu durum
da spinal yaralanmalara neden olabilir (2).

4-Erken Salinim Fazi

Bu fazda viicut her iki alt ekstremitenin de yere temas
etmedigi stizilme fazina girer. Stizilen ekstremitede-
ki ileri momentumu, rektus femoris ve iliopsoas kas
aktivitesi saglamaktadir (36). Bacak ile pelvis de 6ne
dogru ilerler, kalgca abdiiksiyona ve dis rotasyona gelir
(36). Bu hareket kalgca adduktorleri tarafindan kont-
rol edilmektedir. Salinim sonunda yere temas edecek
ayak bileginin DF'si icin tibialis anterior kasilir (36).

Bu fazda karsi ekstremite kendi yiklenme fazina bas-
lamaktadir. Salinimdaki ekstremitenin salinimina de-
vam etmesi ylklenme fazindaki ekstremitenin gluteal
kaslar yardimi ile ortaya ¢ikan ZTK'yi dagitmasina ve
pelvisin salinim fazi tarafina dismesini 6nlemesine
baglidir. Bu dismenin engellenememesi durumunda
salinan ekstremitenin toparlanabilmesi i¢in salinan
ekstremitenin kalgca ve diz fleksorleri asirt kullantlir,
bdylece asir kullanim yaralanmalarina acik hale gelir

).

5-Salinim Sonu Fazi

Karsi ekstremite, ayak parmak ayrilisi ile stzilme
fazina girer. Salinim sonundaki kalga eklemi azami
fleksiyona (yaklasik 30°) ulasir (36). Hamstring aktivi-
tesi ile hizla ekstansiyona giden diz yavaslatilir. Kalca
abduksiyonunu kisitlamak icin eksantrik kasilan kalga
adduktorleri konsantrik kasilarak kalgaya adduiksiyon
yaptirir ve kalgayi orta hatta yaklastirir (13).



Kosu Eyleminde Ayak Acisi ve Adim Genisligi
Yuriyus sirasinda normal ayak agisi ilerleme c¢izgi-
sine gore yaklasik 10° abdiksiyondadir (2). Adim
genisligi (iki ayagin medialleri arasindaki mesafe) ise
yani yaklasik 2,5-3 cm'dir (2). Bu degerler kosu si-
rasinda stabiliteyi artirmak i¢cin degismektedir. Yavas
kosudan sprinte dogru kosu hizi arttikga, ayak ab-
duksiyon agisi ve iki ayak arasindaki adim genisligi
azalmaktadir (2). Sprint sirasinda bu degerler o kadar
azalir ki ayak abdiksiyon agisi 0°’ye yaklasir ve ayak
vurusu ilerleme hattinda seyrederek adim genisligi O
cm’ye inebilir. Bu durum VKM'nin sapmasini kisitlaya-
rak performansi arttirir (2).

Kosu Eyleminde Viicut Kiitle Merkezi

ve Basma Noktasi

Kosu sirasinda, ayagin temas noktasi ile VKM arasin-
daki mesafenin artisinin alt ekstremiteye daha fazla
stres bindirdigi dusunulmektedir (46). Bu durum da
yaralanma riskini artirmaktadir. VKM ile temas nok-
tasi arasindaki farkin ayak uzunlugunun Ugte birinden
fazla olmamasi gerekmektedir (46). Sprint sirasinda
temas noktasi VKM ile ayni hizaya gelmektedir (46).

Kosu Hizi Artisinin Biyomekanik Etkileri

Kosu hizi arttikga alt ekstremite proksimal eklemle-
rinde (pelvis, kalgca ve diz) eksantrik kas kontroliine
artan gereksinimle bu eklemlerde hareket artarken
(36), distal eklemlerde (ayak bilegi, arka/orta/6n ayak)
stabilite ihtiyaci nedeniyle hareket azalmaktadir (47).

Kosu hizinin, faz gecislerine de etkisi gortlmektedir.
Yavas kosuda, salinim fazi yere basma fazindan ki-
sayken hiz arttikca sureler birbirine yaklasir. Hatta
sprint sirasinda salinim fazi yere basma fazindan
daha kisa hale gelmektedir (41).

Son olarak kosu hizi arttikga ayagin yere temas ylize-
yi degismektedir. Cogu kiside yuriyls ve yavas kosu
sirasinda yere ilk dnce ayak topugu temas etmektedir.
Ancak kosu hizi arttikga bu temas dnce orta ayaga
daha sonrasinda da sprintle birlikte parmak ucuna
dogru kaymaktadir. Ayrica bu durum ¢iplak ayakla ko-
suda da gorilir ki ¢iplak ayakla kosarken insanlar 6n
ayak vurus kalibi gostermektedirler (48).

Kosu Eyleminde Topuk ile

On Ayak Vurusunun Karsilastiriimasi

Son doénemde kosucularin 6én ayak vurusunu topuk
vurusuna tercih ettikleri gdzlemlenmektedir. Bu durum
McDougall tarafindan yazilmis ‘Born to Run’ isimli ki-
tabin popdlaritesinden kaynaklanmaktadir (49). Bu
da klinisyenlerin bu iki kosus teknigi arasindaki farki
arastirmasi ve 6grenmesi agisindan gereklilik dogur-
maktadir.
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On ayak vurusu, yere temas sonrasi ayak bilegi plan-
tar fleksiyonuna ve ardindan topugun yere temasi
sonrasl ayak bilegi DF’'sine neden olmaktadir (41).
On ayak vurusu sonrasinda gorilen DF, ayak bilegi
ekleminin esneklik artisi ve ayak bilegine ZTK ile yuk-
lenme azalmasiyla sonuclanir (48). Ayrica 6n ayak
vurusu sirasinda diz ve kalga eklemine binen yuklerin
de azaldigi bildirilmistir (50). Ancak 6n ayak vurusu
sonrasi ayak bilegi eklemine binen yilk artmakta ve
asil tendinopatisi, plantar fasyopati, metatars stres re-
aksiyonu gibi patolojilere neden olabilmektedir (50).

Sonug¢

Hareket analizi sistemleri ve st ve alt ekstremite ha-
reket paternlerindeki hatalarin tespit edilip duzeltil-
mesi spor yaralanmasi 6nlenmesi, rehabilitasyonda
kalite artisi ve sporcuda performans artisi icin kulla-
nilmakta ve kullaniciya verdigi verilerle faydali bilgiler
sunmaktadir. Teknolojinin durdurulamaz gelisimiyle
glnden gine degisen ve gelisen bir konu olarak spor
biyomekanigi Gizerinde calisiimasi gereken énemli bir
alan olarak goze carpmaktadir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi
Bu makale, insan veya hayvanlar lizerinde herhangi
bir calisma icermemektedir.

Finansman

Bu calisma, kamu, ticari veya kar amaci gltmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.

Verilerin Ulasilabilirligi
TUm veriler makalede ve/veya ek dosyalarda mevcuttur.

Yazar Katkilari

G.K: Calismanin planlanmasi; Verilerin islenmesi;
Formal Analizler; Arastirma; Metodoloji; Validasyon;
Kaynaklarin Saglanmasi; Gorsellestirme; Makalenin
Yazimi.

S.E: Calismanin planlanmasi; Formal Analizler; Aras-
tirma; Metodoloji; Proje Yonetimi; Denetim; Validas-
yon; Makalenin diizenlenmesi.

Editoryal

Makalenin yazarlarindan SE dergi edit6rlerinden biri
olarak gorev almakla birlikte bu makalenin yayim si-
reclerinin hi¢ bir asamasinda gorev almamistir.
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