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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
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Oz

Amag

Son yillarda gida katki maddelerinin kullaniminda be-
lirgin artis vardir. Dogumdan 6lume kadar maruz ka-
linan bu maddelerin, insanlarda uzun sureli tiketime
bagh olarak olusturabilecegi yan etkiler olduk¢ca 6nem
kazanmistir. Calismamizda 6zellikle puberte dncesi
sicanlarda sodyum benzoata maruziyetin oksidatif
stres ve genotoksisite acilarindan degerlendirilmesini
amacladik.

Gerec ve Yontem

Kirk iki adet, 4 haftalik erkek sican, kontrol (n=14),
deney 1 (Acceptable Daily Intake (ADI) dozunda sod-
yum benzoat, n=14) ve deney 2 (No Advers Effect Le-
vel (NOAEL) dozunda sodyum benzoat, n=14) grup-
lari seklinde 3 gruba ayriimistir. Alti hafta stresince
oral gavaj uygulanmistir. Calisma sonunda sakrifiye
edilen sicanlarin kan érneklerinden biyokimyasal pa-
rametreler (glukoz, kreatinin, AST, ALT, ALP, lipid pro-
fili, total protein, albiimin), total oksidan status (TOS),
total antioksidan status (TAS), iskemi modifiye albu-

min (IMA) élciilmiis ve Comet yontemi ile DNA hasarl
degerlendirilmistir. Olgiilen TOS ve TAS parametrele-
rinden oksidatif stres indeksi (OSI) hesaplanmistir.

Bulgular

NOAEL dozu sodyum benzoat uygulanan sicanlarda
ALT ve kreatinin seviyeleri yukselmistir. Ayrica TOS,
IMA ve OSi seviyeleri NOAEL grubunda yiiksek iken
TAS seviyeleri dustik bulunmustur. Bunlara ek olarak
NOAEL dozunda sodyum benzoat DNA hasarina yol
acmistir.

Sonug

Calismamizda, prepubertal dénem sicanlarda ADI
dozunda sodyum benzoat uygulamasinin, olumsuz
bir etkisi gozlemlenmemistir. Diger taraftan NOAEL
dozunda sodyum benzoat uygulamasinin bobrek ve
karaciger fonksiyonlarini bozdugunu ve oksidatif stres
ile genotoksisiteye yol acabilecegi ortaya konmustur.

Anahtar Kelimeler: Comet, Gida katki maddesi, Ok-
sidatif stres, Sodyum benzoat
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Abstract

Objective

Recently, there has been a significant increase in the
use of food additives. Generation of possible side
effects depending on the long-term consumption
of these substances from birth to death has gained
importance in humans. In our study, we aimed to
evaluate the exposure to sodium benzoate in terms
of oxidative stress and genotoxicity, especially in
prepubertal rats.

Material and Method

In our study, 42 male rats (4 weeks-old) divided into
three groups as the control (n=14), experiment 1
(sodium benzoate Acceptable Daily Intake (ADI) dose,
n=14) and experiment 2 (sodium benzoate No Advers
Effect Level (NOAEL)dose, n=14) groups and sodium
benzoate was administration by oral gavage for 6
weeks. At the end of the study, rats were sacrified and
biochemical parameters (glucose, creatinine, AST,
ALT, ALP, lipid profile, total protein, albumin), total
oxidant status (TOS), total antioxidant status (TAS),

Giris

Sodyum benzoat, hazir gidalarda koruyucu olarak
yaygin bir sekilde kullanilan antimikrobiyal maddedir.
Gunumuzde Uretilen pek cok sivi-kati gida trdndnde,
ayrica kozmetik ve ila¢ endustrisinde kullaniimaktadir
(1). Sodyum benzoat gida katki maddeleri listesinde
E211 olarak kodlanmistir ve antimikrobiyal aktivitesini
pH<5 oldugu durumlarda anaerobik glikolizi fosfofruk-
tokinaz Uzerinden inhibe ederek gosterir. Bu sekilde
kuf, bakteri ve maya gelisimi inhibe edilerek gidanin
raf omri uzatilmis olur (2, 3).

Gida Katki Maddeleri Eksper Komitesi (JECFA) ve
Avrupa Gida Gilvenligi Otoritesi (EFSA), sodyum
benzoatin gunlik kabul edilebilir aim miktarini (ADI:
Acceptable Daily Intake) 0-5 mg/kg olarak belirtmistir
(4, 5). Budeger deney hayvanlarinda yirutilen toksi-
site calismalarinda bulunan negatif bir etki olusturma-
yan (NOAEL) miktarin (500 mg/kg) gtivenlik faktori-
ne (100) bdlinmesiyle bulunur (6). Oral olarak alinan
sodyum benzoatin sindirim sisteminde hizli bir sekilde
emildigi, insanlarda ve deney hayvanlariyla yapilan
calismalarda gosterilmistir. insanlarda alindiktan 1-2
saat sonra plazma konsantrasyonunun en yuksek di-
zeyine ulastigi bilinmektedir (7, 8). Sodyum benzoat
dermal ya da oral yolla alindiktan sonra karacigerde
metabolize olmaktadir. Agizdan alimi halinde benzoik
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ischemia modified albumin (IMA) were measured,
and DNA damage was evaluated by Comet analysis.
Oxidative stress index (OSI) was calculated from the
TOS and TAS parameters.

Results

ALT and creatinine levels were increased with the
NOAEL dosage of sodium benzoate. In addition, TOS,
IMA and OSI levels were elevated, while TAS levels
were decreased in the NOAEL group. Also, NOAEL
dose of sodium benzoate significantly caused DNA
damage.

Conclusions

In our study, no adverse effect was observed in the
administration of sodium benzoate at the dose of
ADI in prepubertal rats. On the other hand, we found
that NOAEL dose of sodium benzoate impairs kidney
and liver functions and causes oxidative stress and
genotoxicity.

Keywords: Comet, Food additive, Oxidative stress,
Sodium benzoate

asit gastrointestinal sistemde hizla absorbe edilir ve
karacigerde glisin ile birlikte hippurik asit olusumunu
saglar. Daha sonra hizh bir sekilde idrar yolu ile atilr

9).

Kicuk miktarlarda olsa bile sodyum benzoatin uzun
sureli alimi sonucunda bazi hastaliklar ve kromozom
seviyesinde hasar gorulebilir (10). Ayrica, benzoik
asitin oral, dermal ya da solunum yoluyla alimina
bagl olarak insanlarda dusuk seviyelerde bile astim,
deri dokuntuleri gibi cesitli allerjik reaksiyonlara ve
anaflaktik soka neden oldugu bildirilmistir (11). Bu-
nunla birlikte iceceklerde askorbik asit (C vitamini,
E300) ile sodyum benzoat veya potasyum benzoa-
tin beraber kullaniimasi bilinen bir karsinojen olan
‘benzen’in olusmasina yol agmaktadir. Bu maddele-
rin birlikte bulundugu iceceklerde, Amerikan Gida ve
ilag Dairesi (FDA) tarafindan benzen analizi yapiimis
ve bircogunun Dinya Saglik Orguti (WHO) tarafin-
dan zararli kabul edilen dozu asmadigi gortlmustur.
Benzen miktari fazla dl¢tlen iceceklerin ise formdilleri
dedgistirilmistir. Ek olarak, islya, 1si§a maruz kalan ve
uzun slre bekleyen Uriinlerde, benzenin daha cok
olustugu gorilmuistir (12). Kola, limonata ve meyveli
sodalar gibi alkol icermeyen bircok icecekte sodyum
benzoat bulunmakta ve bu iceceklerin 6zellikle pu-
berte dncesi ¢ocuklar tarafindan tiiketimi fazla olabil-
mektedir (13).



Oksidatif stres, hiicre metabolizmasi sirasinda mey-
dana gelen reaktif oksijen tirlerinin artisi ve antiok-
sidanlarin yetersizligi sonucunda oksidatif dengenin
bozulmasidir. Bu nedenle, ortamdaki reaktif oksijen
turlerinin seviyesini gosteren TOS dlgimui ile es za-
manl toplam antioksidan seviyesini gosteren TAS
Olcimi oksidatif stresin degerlendirmesinde siklik-
la kullanilan parametrelerdir (14). Bozulan oksidatif
denge sonrasi artis gosteren reaktif oksijen radikalleri
hiicrede lipid, protein ve DNA gibi makromolekillere
zarar verebilmektedir (15). Ayrica, artmis oksidatif
stres serum albiimin molekdillerinin N-terminal ucun-
da serbest radikal hasarina neden olarak IMA olarak
adlandirilan metallere daha az afinite gésteren albi-
min formunu olustururlar. IMA seviyelerinin iskemi
veya oksidatif strese bagli hastaliklarda arttigi bildi-
rilmistir (16).

Bu calismada, ADI ve NOAEL dozundaki sodyum
benzoat uygulamasinin puberte Oncesi sigcanlarda
serum biyokimya parametreleri ve oksidatif stres tze-
rine etkisi ile DNA dizeyindeki etkilerini arastirdik.

Gerecg ve Yontem

Calismamiz, Suleyman Demirel Universitesi Deney
Hayvanlari Uretimi ve Deneysel Arastirma Laboratua-
ri ile Biyokimya Anabilim Dali ve Tibbi Biyoloji Anabi-
lim Dali Arastirma Laboratuvarinda gerceklestirilmis-
tir. Calismamiz, Suleyman Demirel Universitesi Tip
Fakiltesi Hayvan Deneyleri Yerel Etik Kurulu'ndan,
18.02.2016 tarih ve 13 sayili karari ile onay alinarak
etik kurul kurallarina uygun bir sekilde yapilmistir.

Bu calismada Wistar Albino cinsi toplam 42 adet er-
kek sican kullaniimistir. Deney boyunca sicanlar stan-
dart 1sik (12 saat aydinlik / 12 saat karanlik) ve 1si
(23°C) kosullarinda yeteri kadar su ve yem ile bes-
lenmislerdir.

Dogum sonrasl, si¢anlarin anne sutd aldigi dénem

suresince (4 hafta) beklenmis, anne sitinden kesi-
lince deney uygulamalari baslamistir. Yavrular kontrol

Deney gruplari

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

(n=14), D1 (ADI dozu, n=14) ve D2 (NOAEL dozu,
n=14) olacak sekilde 3 gruba ayrilmistir (Tablo 1).

Sodyum benzoat i¢in belirlenen ADI (5 mg/kg) ve NO-
AEL (500 mg/kg) dozlari (JECFA, 1996) temel alina-
rak her bir grup icin sicanlarin agirligina gére ginlik
alabilecegi dozlar hesaplanmistir. Gavaj soliisyonlari
hazirlanirken, %99,5 safliktaki sodyum benzoat (Sig-
ma-Aldrich, USA, B3420) hesaplanan miktarda tartilip
icme suyunda ¢OzdUrtlmuistar.

Deney gruplarina 6 hafta siresince oral gavaj ile ADI
(D1) ve NOAEL (D2) dozlarinda sodyum benzoat
uygulanirken kontrol grubuna da ayni hacimde igme
suyu verilmistir. Gavaj uygulamalari, 0,3 ml/100 g/giin
seklinde deney hayvanlari laboratuvarinda veteriner
hekim go6zetiminde yapilmistir. Gavaj uygulamala-
ri sicanlar 4 haftalik iken baslayip 10 haftalik olana
(puberte donemine ulasana) kadar devam etmistir.
Puberte baslangici siganlarda ortalama 8-10 hafta
olarak kabul edilmektedir (17).

Deney sonunda siganlar, intraperitoneal olarak uygu-
lanan %10’luk ketamin HCI (90 mg/kg)- %2’lik ksilazin
HCI (10 mg/kg) anestezisi altinda dekapite edilerek
kanlari jelli biyokimya tupleri ve K2-EDTA'lI tlplere
alindi. Ayni giin oksidatif stres, biyokimyasal analiz ve
DNA hasarinin degerlendiriimesi yapildi.

DNA hasarinin degerlendiriimesi i¢in, Singh ve arka-
daslarinin 1988'de gelistirmis oldugu alkali Comet me-
todu bazi farklilarla uygulanmis ve uygulama adimlari
asagida verilmistir (18). Eppendorf tipiine, 6nce His-
topaque 1077 (Sigma-Aldrich Co., LLC.) ve ardindan
kan ornekleri (1:1 oraninda) yavasc¢a eklendi. 2000
rpm'de 20 dakika santrifijleme islemi sonrasinda kan
hicreleri ve histopaque arasinda kalan I6kositleri ice-
ren bulutumsu beyaz kisim yeni ependorfa aktarildi.
Elde edilen hiicreler PBS ile 1:1 oraninda karistirildi
ve 2500 rpm'de 10 dakika santriftij edildi. Santrifiijden
sonra sipernatant kisim atilarak kalan hicreler 30-
40 pl PBS ile dilue edildi. 15 ul hiicre siispansiyonu
ile %0.6’lik dusuk erime noktali agaroz (LMA, Fisher

Gruplar

Uygulanan madde

Grup 1: Kontrol (n=14)

icme suyu (0,3 ml/100 g/giin)

Grup 2: Deney 1 ( n=14)

ADI dozunda sodyum benzoat (5 mg/kg)

Grup 3: Deney 2 ( n=14)

NOAEL dozunda sodyum benzoat (500 mg/kg)
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Scientific, LLC) 100 pl olacak sekilde yeni ependorf
tlplerinde karistirildi.

Bu slUispansiyon karisimi, ylzeyi daha dnceden %1'lik
normal erime noktali agaroz (NMA, Serva Electrop-
horesis GmbH) ile kaplanmis lamlarin Gzerine yayildi.
Her bir 6rnek igin 2 lam hazirlandi. Lamlarin Gzerine
lameller yerlestirildikten sonra buz Uzerinde bir sire
bekletildi ve lameller daha sonra dikkatli bir sekilde
kaldinldi. Lamlar soguk lizis solisyonunda (2.5 M
NaCl, 100 mM Naz2- ethylenediaminetetraacetic acid
(EDTA), 10 mM Tris, pH 10, with 10% dimethyl sul-
foxide and 1% Triton X-100 added fresh) 1 saat stire
ile 4 °C’de karanlikta bekletildi. Lizis islemi sonrasin-
da lamlar daha 6nceden sogutulmus olan elektroforez
tamponu (0.3 M NaOH ve 1 mM EDTA, pH > 13.0)
iceren elektroforez tankina yerlestirildi ve karanlkta
ve 4°C'de 20 dakika bekletildi. Ayni alkali solisyonda
300 mA'da 25 dakika elektroforez uygulandi. Lamlar
notralizasyon tamponu ile yikandi ve 20 pg/mL etid-
yum bromr ile boyandi. Daha sonra lamlar, Zeiss
Imager Al floresan mikroskobu (Jena, Almanya) al-
tinda Zeiss Axiocam Icc 1 kamera (Jena, Almanya)
ile fotograflandi. Her lam icin 50 hicrenin fotograflari
rastgele cekildi. Kuyruk uzunlugu (TL), kuyruk mo-
menti (TM) ve kuyruk DNA ylzdesi (TDNAP) para-
metreleri Open Comet degerlendirme programi ile
analiz edildi (Sekil 1).

Sekil 1
Comet yontemi DNA gorunttileri
(a-normal b, c, d, e-hasarli DNA)

Oksidatif stresin de@erlendiriimesinde TAS ve TOS
parametreleri spektrofotometrik yontemle Rel Assay
Diagnostics (Gaziantep, Turkiye) kitleri kullanilarak
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Beckman Coulter AU5800 (Kaliforniya, Amerika) oto-
analizoru ile olculdd (19, 20). Elde edilen TAS ve TOS
degerleri kullanilarak OSI degeri hesaplandi. OSI
asagidaki denkleme gére hesaplanmistir.

OSI (arbitrary unit) =TOS (umol H202 Eg/L) / TAS
(mmol Trolox Eg/L) x 100.

Biyokimya parametreleri glukoz, kreatinin, AST, ALT,
alkalen fosfataz, total kolesterol, trigliserit, HDL ko-
lesterol, LDL kolesterol, total protein ve albimin di-
zeyleri spektrofotometrik yontemle Beckman Coulter
AU5800 (Kaliforniya, Amerika) otoanalizérinde 6lcul-
da.

Serum IMA duzeylerinin belirlenmesi igin Bar-Or ve
arkadaslarinin tanimladigi albimin kobalt baglama
testi kullanildi. Son okutmalar Shimadzu UV-1601
(Kyoto, Japonya) spektrofotometre kullanilarak 470
nm’de yapildi. Sonuglar ortalama albimin duzeyleri-
ne goére dizeltilerek absorbans tnite (ABSU) olarak
verildi (21).

Istatistiksel analiz tek yonli varyans analizi (ANOVA),
posthoc Tukey’s HSD testi kullanilarak IBM SPSS 20
programi ile yapildi ve p<0,05 anlamli olarak kabul
edildi. Degiskenler ortalama + standart sapmalar ola-
rak sunuldu.

Bulgular

Spektrofotometrik olarak 6lcilen serum biyokimya
parametreleri istatistiksel olarak gruplar arasinda
degerlendirildiginde kreatinin, ALT ve LDL kolesterol
dizeyinde deney 2 grubunda kontrol grubuna gore
anlamli bir artis oldugu belirlendi (sirasiyla; p=0,001,
p=0,047, p=0,015). Ayrica deney 1 ve deney 2 gru-
bu karsilastirildiginda kreatinin seviyelerinin deney
2 grubunda anlamli olarak artti§i bulundu (p=0,012)
(Tablo 2).

Kontrol ve deney gruplarinda TAS, TOS, OSi para-
metrelerinin ortalamalari ve standart sapmalari tab-
lo 3'de gosterildi. Kontrol ve deney gruplari oksida-
tif stres acisindan degerlendirildiginde; TOS ve OSi
kontrol ve deney 2 grubu karsilastirildiginda, bu para-
metreler deney 2 grubunda artmis bulundu (sirasiyla;
p=0,016; p=0,003). Ayrica OSI, deney 2 grubunda de-
ney 1 grubuna gore de anlamli olarak artmis bulundu
(p=0,013). TAS duzeylerinde ise kontrol ve deney 2
grubu karsilastirildiginda anlamli olarak diisme sap-
tandi (p=0,029). IMA diizeyleri incelendiginde ise de-
ney 2 grubunda kontrol ve deney 1 grubuna gore artis
bulundu (sirasiyla; p=0,03, p=0,023) (Sekil 2).
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Serum biyokimya parametrelerinin ortalamalari ve standart sapmalari (Ort + SS)

Kontrol Deney 1 Deney 2

ort£SS ort + SS ort + SS
Glukoz(mgl/dl) 229,13+44 247,54 £ 63,9 252,47 £ 54,05
Kreatinin(mg/dl) 0,44 + 0,03 0,45 + 0,05 0,50 + 0,042
AST(UIL) 116,4 + 43,6 1259+ 47,2 148,83 + 29,9
ALT(UIL) 52,347 57,58 + 16,1 63,2 + 102
ALP(UIL) 288,90 + 69,92 295,33 + 49,85 297,45+ 70,8
Total Kol. (mg/dl) 43,55 + 11,54 42,17 + 4,64 51,25+ 12,97
Trigliserid(mg/dI) 32,07 + 9,83 31,73+9,82 39,48 + 21,64
HDL kol. (mg/dl) 28,17 + 6,91 27,39 + 3,89 25,03 +4,78
LDL kol. (mgl/dl) 8,96 + 6,85 8,43 +4,99 18,32 + 11,92
Total Protein(g/dl) 5,93 +£0,32 5,96 + 0,64 5,86 + 0,43
Albumin(g/dl) 2,92 +£0,17 2,86 £ 0,16 2,80+£0,18

‘a’ kontrol grubundan farkhhg, ‘b’ deney 1 grubu ile olan farki gostermektedir. (p<0,05) SS: Standart sapma
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Sekil 3

IMA duzeylerinin gruplar arasi karsilastiriimasi
“*" kontrol grubundan farkhhgi, ‘# deney 1 grubu ile
olan farki gostermektedir. (p<0,05)

TAS, TOS ve OSIi parametrelerinin ortalamalari ve standart sapmalari (Ort + SS)

el -ii

Kuyruk DNA Yiizdesi

Comet parametrelerinin gruplar arasi karsilastiriimasi
*'kontrol grubundan farkhh§i géstermektedir. (p<0,05)

TAS(mmol Trolox Eq/L) TOS(umol H202 Eq/L) osi
ort £ SS (ort = SS) (ort = SS)
Kontrol 1,72 + 0,27 19,79 + 8,05 1,17 + 0,45
Deney 1 1,66 £0,14 21,85 + 8,03 1,31+ 0,44
Deney 2 1,54 £ 0,072 31,69 £ 14,872 2,04 + 0,942

‘a’ kontrol grubundan farkhhg, ‘b’ deney 1 grubu ile olan farki géstermektedir. (p<0,05) TOS:Total Oksidan Kapasite; TAS: Total

Antioksidan Kapasite; OSI: Oksidatif Stres Indeksi. SS: Standart sapma
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Tablo 4 Comet parametrelerinin ortalamalari ve standart sapmalari (Ort + SS)

Kuyruk Uzunlugu Kuyruk Momenti ort Kuyruk DNA yuizdesi
ort+£SS *SS ort £ SS
Kontrol 4,50 £1,01 0,27 0,11 1,85 +0,49
Deney 1 5,57 £3,17 0,36 £ 0,25 2,05+0,94
Deney 2 7,64x 3,752 0,52 +0,18% 3,18 +2,152

‘a’ kontrol grubu ile olan farki gdstermektedir. (p<0,05) SS: Standart sapma

Sodyum benzoat’in DNA Uzerine etkisi Comet yonte-
mi ile degerlendirildi ve kuyruk uzunlugu (TL), kuyruk
momenti (TM) ve kuyruk DNA yizdesi (TDNAP) para-
metrelerinin ortalamalari ve standart sapmalari Tablo
4'de gosterildi. istatistiksel olarak degerlendirildiginde
deney 2 grubunda kontrole gére TL, TM ve TDNAP
parametrelerinde anlamli bir artis saptandi (sirasiyla;
p=0,018, p= 0,003, p=0,039) (Sekil 3).

Tartisma

Gida katki madddesi olarak kullanilan sodyum ben-
zoatin memelilerde toksik ve karsinojen etkisinin ¢ok
disik olduguna dair genel bir fikir birligi olmasina
ragmen potansiyel mutajenlere donisme yetenegine
sahip olduklari da bilinmektedir (22). Ayrica benzoatin
membran iletkenlidi ve proton gecirgenlijinde artisa
neden olarak reaktif oksijen tarlerinin (ROS) seviyele-
rini arttirdid1 belirlenmistir (12, 23, 24). Bu bilgilerden
yola ¢ikarak ¢alismamizda sodyum benzoatin prepu-
bertal ddnemde ADI ve NOAEL dozunda oksidatif ve
genotoksik etkilerini ve serum biyokimya parametrele-
rine etkilerini arastirdik.

Oyewolee ve arkadaslarinin yaptiklari ¢alismada, iki
hafta streyle oral 200 mg/kg sodyum benzoat uygu-
lanmasi sican karaciger ve bdbrek fonksiyonlari ize-
rinde zararli etkilere neden oldugu gosterilmistir (25).
Yapilan bir diger arastirmada, 250 mg/kg/giin sodyum
benzoat uygulamaya basladiktan sonra si¢anlarda
7 ile 21 gun arasinda AST ve ALT duzeylerinin yuk-
seldigi bulunmustur (26). Khodaei ve arkadaslari ise
farelere 150, 300 ve 600 mg/kg/gin dozunda 4 hafta
sodyum benzoat uygulamislar ve bobrekteki hasar
miktarinin karacigerdeki hasara gore cok daha fazla
oldugunu gostermislerdir. Bununla birlikte 6zellikle
bdbrekteki lipid peroksidasyonu ile oksidan molekul-
lerin arttigini ve antioksidan enzimlerin azaldigini do-
layisiyla oksidatif strese bagli bir hasarin gorildaguni
One sidrmuglerdir. Literaturdeki ¢alismalarla uyumlu
olarak calismamizda da ALT ve kreatinin seviyelerinin
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Ozellikle deney 2 grubunda kontrol grubuna goére yuk-
selmesi bu dozda karaciger ve bobrek fonksiyonlari-
nin bozuldugunu géstermektedir.

Piper ve ark. tarafindan maya uzerinde yapilan c¢a-
lismalar sonucunda sodyum benzoatin mitokondriyal
ROS olusumunu ciddi bir sekilde arttirdi§i ve antiok-
sidan enzim (superoksit dismutaz, katalaz vs.) olugu-
munu azalttigi ortaya konulmustur (27, 28). Bir bas-
ka hayvan galismasinda ise 200, 400 ve 700 mg/kg/
glin dozunda, 30 glin sodyum benzoat uygulamasinin
oksidatif stres ile birlikte inflamatuvar sitokinlerin de
artisina yol actigi gosterilmistir (29). Ayrica in vitro
kosullar altinda, farkli konsantrasyonlardaki sodyum
benzoatin insan lenfositlerinde antioksidan enzimlerin
(GPx, GST, CAT ve SOD) aktivitelerini azalttigi rapor
edilmistir (30). Calismamizda ise sodyum benzoa-
tin 500 mg/kg dozda serum TOS ve OSi seviyesini
anlamh olarak arttirdigini TAS seviyesini ise anlaml
olarak azalttigini bulduk. Bu durum NOAEL dozunda
sodyum benzoatin oksidanlar ve antioksidanlar ara-
sindaki dengeyi bozarak oksidatif strese yol agtigini
gostermektedir. Oksidatif stres organ toksisitesinin
yaninda akut iskemik inmenin de etyopatogenezinde
onemli bir rol oynamaktadir (31). Calismamizda albi-
minin iskemi ve oksidatif stres altinda olusan bir for-
mu olan IMA duzeyleri degerlendirildiginde deney 2
grubunda anlamlh yukseklik bulunmustur. Literaturde
gida katki maddeleri ve sodyum benzoatin serum IMA
dizeyleri Uzerine etkisi ile ilgili galisma olmamakla be-
raber NOAEL grubunda artmis IMA diizeyleri oksida-
tif stresle iligkili olabilir (32).

Ayrica, bozulan oksidatif denge sonrasi artan reaktif
oksijen tirleri, DNA Uzerindeki bazlarla veya bu baz-
larda bulunan cift baglar ile reaksiyona girerek ¢ok ce-
sitli toksik etkiler gdsterebilirler (15). Bununla birlikte
olusan baz radikalleri proteinlerdeki aminoasitler ile
capraz baglar olusturabilmektedir (33). Ayrica, DNA’
da bulunan karbonhidrat yapilarinin reaktif oksijen
turleriyle etkilesimi modifikasyonlara ve zincir kiril-



malarina yol acabilmektedir. Sonu¢ olarak oksidatif
strese maruz kalinmasi replikasyon ve transkripsiyon
Uzerine etkili olup ayni zamanda DNA tamir meka-
nizmalarini baskilayarak DNA hasarini arttirmakta-
dir (34). 2011’de Zengin ve arkadaslarinin yapmis
oldugu calismada sodyum benzoatin lenfositlerde
kromozom aberasyonu, kardes kromatid degisimi ve
mikronlkleus olusumuna neden oldugu ayrica DNA
hasarina yol actigi ortaya konulmustur (35). 2016'da
Cetin ve arkadaslarinin yapmis oldugu calismada
yeni dogan ve hamile siganlarda sodyum benzoatin
periferal kan huicrelerinde mikrontkleus olusumu,
DNA hasari ve mitotik indeksi arttirdigi belirtilmistir
(36). Mpountoukas ve arkadaslarinin 2008'de yapmis
oldugu ¢alismada sodyum benzoatin, 4 ve 8 mM kon-
santrasyonlarinda zayif bir sitotoksik aktivite goster-
digi bulunmustur (37). Yapilmis olan bu arastirmalar
sonucunda sodyum benzoatin yiiksek konsantras-
yonlarda genotoksik etki gosterebilecegi belirlenmis-
tir. Calismamizda prepubertal dénem boyunca sod-
yum benzoat uygulamanin genotoksik etkileri Comet
yontemi ile degerlendiriimis ve TL, TM ve TDNAP'de
anlamli duzeyde artis genotoksisite gostergesi ola-
rak kabul edilmistir. Sodyum benzoatin ADI (5 mg/
kg) dozlarinda DNA hasari olusturabilecek bir etkiye
sahip olmadigi ancak NOAEL (500 mg/kg) dozunda
genotoksik etkiler gosterdigi belirlenmistir. Bu bilgiler
Isiginda sodyum benzoatin doz bagimli olarak oksi-
datif stresi arttirarak genetik hasara yol acabilecegini
disinmekteyiz.

Sonug¢

Gida katki maddeleri 6zellikle artan diinya nifusunu
yeterince beslemeyi devam ettirmek i¢cin dnemlidir.
Bununla birlikte sik kullanilan bu maddelerin gtivenlik-
leri surekli olarak yeniden degerlendirilmelidir. Calis-
mamizda sodyum benzoatin puberte 6ncesi ratlarda
NOAEL dozunda bébrek ve karaciger fonksiyonlarini
bozdugunu ve oksidatif stres ile genotoksisiteye yol
actigini bulduk. Bu durum sodyum benzoatin ADI
dozlarinda gdzlenmemis olsa da o6zellikle sodyum
benzoat iceren yiyecek ve iceceklerin puberte dncesi
cocuklarda tuketim miktarina dikkat edilmesini 6ner-
mekteyiz.
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Oz

Amag

Olanzapinin cinsel islev bozuklugu tzerine olumsuz
etkileri vardir. Ureme sisteminde de yapisal degisiklik-
lere neden oldugunu gdésteren sinirli sayida ¢alisma
bulunmaktadir. Bu ¢alismada Olanzapinin neden ol-
dugu testis hasari izerine L-Karnitin'in etkilerinin his-
topatolojik, sperm parametreleri, biyokimyasal agidan
incelenmesi amaglanmistir.

Gerec ve Yontem

Calismamizda toplam 48 adet eriskin Sprague-Daw-
ley erkek sican kullanildi. Siganlar, her grupta 8 sican
olacak sekilde 6 gruba ayrildi: Kontrol grubu (C), 200
mg/kg L-Karnitin uygulanan grup (LC), 2 mg/kg dusik
doz Olanzapin verilen grup (LOZN), 2 mg/kg Olanza-
pin ve 200 mg/kg L-Karnitin verilen grup (LOZN+LC),
4 mg/kg Olanzapin verilen grup (HOZN), 4 mg/kg
Olanzapin ve 200 mg/kg L-Karnitin verilen grup (HOZ-
N+LC). MDA, IL-1B, IL-6, TAS, TOS dlzeylerinin be-
lirrenmesi, histolojik degerlendirme icin testis dokulari
kullanildi.

Bulgular

Olanzapin alan gruplarda sperm sayisinda azalma,
MDA, IL-1B3, TOS degerlerinde artis, testis dokusun-
da doza bagh histopatolojik dedisiklikler gézlendi.
Olanzapin ve L-Karnitin uygulanan gruplarda sadece
Olanzapin verilen gruplara gore histopatolojik degisik-
likler daha dustk oranda bulundu.

Sonug¢

Yuksek doz Olanzapin uygulanan gruplarda goézle-
nen testis yapisindaki dejeneratif histolojik bulgularin,
Olanzapinin testis dokusunda olusturdugu oksidatif
stresten kaynaklanabileceg@i sonucuna varildi. L-Kar-
nitin ise oksidatif hasari azaltarak testis dejenerasyo-
nun azaltiimasinda etkili olabilecegi dusinuldd.

Anahtar Kelimeler: L-Karnitin, Oksidatif stres, Olan-
zapin, Sperm, Testis

Abstract
Objective

Olanzapine has adverse effects on sexual dysfunction.
There are a limited number of studies showing that it
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also causes structural changes in the reproductive
system. This study aimed to examine the effects of
L-Carnitine ontesticular damage caused by Olanzapine
in terms of histopathological, sperm parameters, and
biochemical aspects.

Material and Method

A total of 48 adult Sprague-Dawley male rats were
used in our study. Rats were divided into 6 groups,
8 rats in each group: the Control group (C), 200 mg/
kg L-Carnitine administered group (LC), 2 mg/kg low
dose Olanzapine administered group (LOZN), 2 mg/kg
Olanzapine, and 200 mg/kg L-Carnitine administered
group (LOZN+LC), 4 mg/kg Olanzapine administered
group (HOZN), 4 mg/kg Olanzapine and 200 mg/
kg L-Carnitine administered group (HOZN+LC).
Testicular tissues were used for the determination of
MDA, IL-1B, IL-6, TAS, TOS levels, and histological
evaluation.

Introduction

Environmental toxicants, occupational exposures,
and drug-induced adverse reproductive effects are
important indicators of male infertility. The male
reproductive system may be the target of drug toxicity.
Continuous exposure to antipsychotic drugs alters
hypothalamic-pituitary and gonadal hormones or non-
hormonal mechanisms in men, leading to impaired
sexual function, spermatogenesis process, as well as
epididymal maturation (1). Olanzapine is atypical, in
other words, a second-generation antipsychotic that
acts through dopamine and serotonin receptors (2).
There are studies in the literature that Olanzapine
is associated with male infertility through sexual
dysfunction (3, 4).

Oxidative stress is an imbalance between the
formation of Reactive Oxygen Species (ROS) and
antioxidant defense mechanisms (5). This imbalance
leads to damage to biomolecules and cells that are
vital to the whole organism. ROS are products of
normal cellular metabolism and play an essential
role in stimulating signaling pathways in animal
cells in response to changes in intracellular and
extracellular environmental conditions (6). Oxidative
stress can seriously damage proteins, lipids, DNA,
and organelles. It is a process directly related to
inflammation and causes the secretion of many
cytokines and chemokines in inflammatory cells (7).

Oxidative stress can activate various transcription
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Results

In the groups receiving Olanzapine, a decrease in
sperm count, an increase in MDA, IL-13, TOS values,
and dose-dependent histopathological changes in
testicular tissue were observed. Histopathological
changes were found at a lower rate in the Olanzapine
and L-Carnitine administered groups compared to the
Olanzapine-only groups.

Conclusion

It was concluded that the degenerative histological
findings in the testicular structure observed in the
high-dose Olanzapine administered groups might be
caused by the oxidative stress induced by Olanzapine
in the testicular tissue. L-Carnitine, on the other hand,
was thought to be effective in reducing testicular
degeneration by reducing oxidative damage.

Keywords: L-Carnitine, Olanzapine, Oxidative stress,
Sperm, Testis

factorsleadingto differential expression of some genes
involved in inflammatory pathways. Inflammation
triggered by oxidative stress is the cause of many
chronic diseases (8).

Inflammation is an adaptive response to harmful
conditions, despite the diversity of inflammatory
phenomena (9). To restore body homeostasis, the
inflammation process must be strictly controlled, and
its termination must also be in a controlled manner.
Therefore, the activation of inflammatory cells,
recruitment, and modulation of migrating inflammatory
cells must be stopped. When acute neutralization
fails inflammation occurs, there is a risk of developing
chronic inflammation and can result in inflammation
leading to adverse metabolic effects. (10).

L-Carnitine is a biologically active stereoisomer
of  3-carboxy-2-hydroxy-N, N,  N-trimethyl-1-
propanamide. L-Carnitine has been shown to have
beneficial effects on parameters such as motility,
maturation, and fertilization capacity in male germ cell
lines through its antioxidant and radical scavenging
properties (11-13). L-Carnitine has significant effects
on the male reproductive system, notably on sperm
count and motility (14). Spermatozoa are immobile
when they reach the epididymis. As it passes through
the epididymis, as a result of post-gonadal modification
with an increase in L-Carnitine in the epididymal fluid,
spermatozoa mature, and tail movement is observed
(15). L-Carnitine is known to be effective in improving
fertilization ability with post-gonadal modification (16).



Due to the severe side effects of Olanzapine,
especially its sexual dysfunction and adverse
effects on the reproductive system, drug use is often
interrupted. It is aimed to investigate the role of
L-Carnitine in Olanzapine-induced testicular damage,
which has limited studies on structural changes in the
reproductive system.

Material and Method

Animal experiments were approved by the Local
Animal Ethics Committee of Sileyman Demirel
University (Ethics No: 14-03, dated 13.04.2018). 48
adult male Spraque-Dawley rats weighing 280-300 g
were housed at 21-22 °C and 60% + 5% humidity,
with a 12-hour light, 12-hour dark cycle. All rats were
fed with standard commercial chow (Korkuteli Yem,
Antalya, Turkey), ad libitum food, and water.

They were divided into 6 groups with 8 animals in
each group. Olanzapine doses were determined as
2 and 4 mg/kg, which is equivalent to the high doses
used in humans (0.5 and 2.5 mg/kg/day) according to
the literature review (2, 17, 18).

Olanzapine (from Abdi ibrahim, Istanbul, Turkey)
was dissolved in distilled water and administered by
oral gavage to experimental animals. The duration
of administration was determined as 42 days, based
on repeated dose oral toxicity studies and literature
review, during which possible reproductive system
damage could be detected (19, 20).

Based on the literature review, the dose of L-Carnitine
(from World Medicine, Istanbul, Turkey) administered
to the experimental animals was determined as 200
mg/kg/day as an intraperitoneal injection (21, 22).

Control group (Control) (n=8): For 6 weeks, i.p. normal
saline (SF) and oral gavage were applied in the same
injection volume as the other groups.

Low-dose olanzapine group (LOZN) (n=8): Olanzapine
was administered by oral gavage at a dose of 2 mg/
kg/day for 6 weeks.

High-dose olanzapine (HOZN) (n=8): Olanzapine was
administered by oral gavage at a dose of 4 mg/kg/day
for 6 weeks.

Low dose olanzapine + L-Carnitine (LOZN + LC)
(n=8): Olanzapine + 200 mg/kg i.p. L-Carnitine was
administered by oral gavage at a dose of 2 mg/kg/day
for 6 weeks.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

High-dose olanzapine + L-Carnitine (HOZN+LC)
(n=8): Olanzapine at a 4 mg/kg/day dose by oral
gavage + 200 mg/kg i.p. L-Carnitine was administered
for 6 weeks.

L-Carnitine (LC) (n=8): 200 mg/kg i.p. L-Carnitine was
administered for 6 weeks.

The weights of the rats in the experimental groups
were measured before the first drug administration
and 24 hours after the last administration. During
the experiment, the weighing process was repeated
weakly. At the end of the 6 weeks, rats that were
given ketamine/xylazine (80-100 mg/kg-6-8 mg/kg)
anesthesia i.p. were sacrificed by collecting a high
amount of blood from the vena cava inferior.

Histopathological Analyses

In the histopathological examinations, the tissues
were washed in running water overnight using
the immersion fixation method in 10% neutral
formalin solution, and then they were subjected to
dehydration, clearing, infiltration, and embedding
processes. Sections of 4-micron thickness were taken
from the prepared paraffin blocks using a Leica-type
slide microtome. Preparations were stained with
Hematoxylin-Eosin for histological evaluation. The
stained samples were examined under an Olympus
BX50-type binocular microscope, and images were
obtained and evaluated.

Isolated epididymides were kept in Petri dishes with 2
ml of stock solution. For the evaluation of epididymal
spermatozoa, the epididymides, which were divided
into two, were placed in a stock solution with a Petri
dish. It was kept at 37°C for 10-15 minutes to float and
separated into 1 ml Eppendorf tubes. Sperm samples
were evaluated after vortexing. They were evaluated
with the Olympus CX21 (40X) stereomicroscope
and Makler camera at 36.5°C. All groups were kept
confidential and scored by the same person by making
five different counts of each sample. For total matility,
five different samples were prepared for each group. A
minimum of 200-300 sperm samples were counted for
optimization. Progressive motility was determined as
(a+b), non-progressive (c), and immotile as (d). Total
motility was determined as (a+b) based on WHO 2010.

Biochemical Analyses

Collected blood samples were kept at 4 C for 24
hours and then centrifuged at 2500 rpm for 15
minutes, and the serum fractions were used to
determine serum FSH, LH, and testosterone levels
based on the experimental procedure determined by
the manufacturer of the relevant kits. Rat testis and
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epididymis tissues were removed and washed with
phosphate buffer (8 g/L NaCl, 0.224 g/L KCI, 0.2 g/L
KH,PO,, 1.14 g/L Na,HPO,, pH 7.4) to remove blood
and contamination. Left testicular tissues were used
to determine the levels of testicular malondialdehyde
(MDA), Interleukin-1 beta (IL-1B), Interleukin-6 (IL-6),
Total Antioxidant Status (TAS), Total Oxidant Status
(TOS), and Oxidative Stress Index (OSIl) based
on the experimental procedure determined by the
manufacturer of the respective kits.

Some of the left testicular tissues were used for
biochemical analyses. After weighing the tissue
samples, they were homogenized in 750 L PBS in
a homogenizer (Tissuelyser I, QIAGEN, Germany)
for about 3 minutes at 30 frequencies. During the
homogenization processes, care was taken to keep
the samples under cold conditions. The homogenate
was centrifuged at 10,000 g, and the resulting
supernatants were stored at -80°C until analysis. MDA,
IL-1B, IL-6, TAS, and TOS levels were measured from
the supernatants as an indicator of oxidative stress.

Statistical Analyses

Statistical analyzes were performed using the SPSS
20.0 package program. A value of p<0.05 was
accepted as the cut-off value of statistical significance.
Results were expressed as meanzstandard deviation.
One-Way Analysis of Variance (ANOVA) was used to
compare the groups' body weight, sperm parameters,
and blood values. When a significant difference
was detected, Tukey or Tamhane posthoc tests
were used by examining the homogeneity status of
group variances to determine between which groups
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the difference was. Kruskal-Wallis test was used to
compare tissue parameters, and when a significant
difference was detected, pairwise comparison tests
were used to determine between which groups
the difference was. A chi-square test was used to
compare sperm morphological parameters.

Results

In our study, one animal from each C and LOZN
group died before the experiment was terminated.
Therefore, the experimental findings were interpreted
on 46 animals.

Evaluation of Animal Weights

When the first and sixth-week weight average of the
rats, which were measured every week for six weeks,
was evaluated, statistically significant weight loss was
observed only in the LC group (t=3.904, p=0.006). No
significant weight change was observed in the other
groups (p>0.05).

Evaluation of Biochemical and Hormonal Parame-
ters in Testicular Tissue

A statistically significant difference was found in MDA,
IL-1B, and TOS values, the parameters measured
in testicular tissue (F=12.277, p=0.031, F=14.561,
p=0.012, F=16.342, p=0.006, respectively). There
was no statistically significant difference in IL-6, TAS,
and OSI values (p>0.05).

When the MDA values were examined, there
were statistically significant differences between
Control and LOZN (LOZN>C, p=0.031), Control and

MDA, IL-1B, IL-6, TAS, TOS, OSI Values of the Groups

Controls LC LOZN LOZN+LC HOZN HOZN+LC Test p
(n=7) (n=8) (n=7) (n=8) (n=8) (n=8) statistic

('x'zsl o) 0.909+0.158 | 1.107+0.114 | 1.122+0.113 | 1.225+0.161 | 1.006+0.283 | 1.137+0.133 | 12,277 |0.031'
IL-1B (pg/mL) 1.388+0.189 | 1.268+0.481 | 1.664+0.174 | 1.629+0.124 | 1.415+0.241 | 1.379+0.196 | 14,742 |0.012"
IL-6 (pg/mL) 1.387+0.115 | 1.418+0.125 | 1.368+0.122 | 1.419+0.104 | 1.335+0.111 | 1.3230.163 | 3,420 | 0.636
TAS (mmolTrolox |, ;50,373 | 1890+1.212 | 1.734+1.207 | 1.350:0.861 | 0.983+1.163 | 1.550+1.073 | 4,115 | 0.533
Equivalent/L)

TOS (MOl H202 | ¢ 506, 4 592 | 2532086311 | 33.590+12.076 | 22.531+3.30 | 31.999+8.579 | 22.106+2.136 | 16,342 | 0.006
Equivalent/ L)

osl 2.157+0.623 | 1.751+0.888 | 2.496+1.519 | 2.069+2.150 | 4.160+5.584 | 2.340+1.735 | 3,372 | 0.643

MDA: Malondialdehyde; IL-1B: Interleukin-1 beta; IL-6: Interleukin-6; TAS: Total Antioxidant Status; TOS: Total Oxidant Status; OSI: Oxidative Stress Index;
LC: L-Carnitine group; LOZN: Low-dose Olanzapine group; LOZN+LC: Low-dose Olanzapine+L-Carnitine group; HOZN: High-dose Olanzapine group;

HOZN+LC: High-dose Olanzapine+L-carnitine group; Kruskal-Wallis test

287



LOZN+LC (LOZN+LC>C, p=0.001), Control and
HOZN+LC (HOZN+LC>C, p=0.019), HOZN and
LOZN+LC groups (LOZN+LC>HOZN, p=0.04).

When the IL-1B values were examined, there
were statistically significant differences between
the Control and LOZN (LOZN>Control, p=0.028),
Control and LOZN+LC (LOZN+LC>C, p=0.035),
LC and LOZN (LOZN>LC, p=0.011), LC and
LOZN+LC (LOZN+LC>LC, p=0.014), HOZN and
LOZN (LOZN>HOZN, p=0.032), HOZN+LC and
LOZN (LOZN>HOZN+LC, p=0.009), HOZN+LC and
LOZN+LC groups (LOZN+LC>HOZN+LC, p=0.012).

When the TOS values were examined, there was a
statistically significant difference between the groups
HOZN+LC and LOZN (LOZN>HOZN+LC, p=0.003),
HOZN and HOZN+LC (HOZN>HOZN+LC, p=0.005),
LC and LOZN (LOZN>LC, p=0.049), LOZN and
LOZN+LC (LOZN>LOZN+LC, p=0.005), and HOZN
and LOZN+LC groups (HOZN>LOZN+LC, p=0.010).

No statistically significant difference was found
between the groups in terms of blood FSH, LH, and
testosterone levels in our study (p>0.05) (Table 1).

Evaluation of Sperm Counts of Groups

The graph shows the sperm counts of all groups evaluated
at the end of the six-week experimental protocol. When
evaluated in terms of sperm counts, there is a statistically
significant difference (F=4.195 p=0.004). As a result of
posthoc analysis, the sperm count of the L-Carnitine
applied group was found to be significantly higher
than the HOZN and LOZN groups (p=0.01, p=0.033,
respectively). No statistically significant difference was
observed between the other groups (p>0.05).

When evaluated in terms of sperm maotility, there
was no statistically significant difference between the
groups (F=1.678, p=0.163)(Figure 1).

Evaluation of Sperm Morphologies

As a result of the evaluation of sperm morphologies,
significantly higher abnormal morphology was
observed in the HOZN group than in all other groups.
Significantly higher abnormal morphology was
observed in the HOZN+LC group than in the control
group (Figure 2).

In the groups receiving olanzapine, the percentage
of sperm with abnormal morphology increased dose-
dependently, which was most observed in the HOZN
group. The percentage of abnormal morphology
decreased in the olanzapine and L-Carnitine
administered groups.
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F=4.195 p=0.004
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Figure 1
Comparison of Average Sperm Counts
Groups

Between

Abnormal- Normal Sperm Marphologies (%)
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S | | [ |
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mabnormal 1 14 26 24
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Figure 2
Distribution of Sperm Rates with Abnormal and Nor-
mal Morphology by Groups

When the morphological abnormalities were
evaluated by classifying them as head, neck, tail,
and cytoplasmic residues, it was observed that the
cytoplasmic residue ratio increased concerning the
Olanzapine dose, which was the highest in the HOZN
group, and this ratio decreased with the addition of
L-Carnitine to the treatment. When evaluated in terms
of head, neck, and tail abnormalities, a higher rate of
abnormalities was observed in the Olanzapine-treated
groups compared to the control and L-Carnitine
groups.

Histopathological Findings

Testicular samples of all groups in our study were
observed in terms of the basement membrane,
seminiferous tubule structures, interstitial space
structures, and cells cytoplasm and nuclei by light
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microscopic examination. The samples in the control
group were observed to be normal in terms of the
examined areas. In the light microscopic examination
of LC group testis samples, it was observed that it
maintained its normal appearance in the interstitial
area, seminiferous tubule structure, and lumen. It was
also observed that spermatogenesis continued.

In the light microscopic examination of rat testis
samples in the LOZN group, the basement
membrane, seminiferous tubule structures, cytoplasm
and nuclei of Leydig cells in the interstitial area,
vascular structures, Sertoli cells, spermatogonia, and
spermatogenic series cells were observed in a smooth
structure, while edema was observed in the interstitial
area. Spermatogonia were localized between Sertoli
cells and were observed in the tail lumen towards the
head tubule wall.

Light microscopic examinations of rat testis samples
from the LOZN+LC group were similar to the control
and L-Carnitine groups. There was no interstitial
edema observed in the LOZN group. It was observed
that the seminiferous tubule structures were normal,
with a normal histological appearance in terms of
interstitial area features and cells.

Figure 3
Comparison of Intergroup Histopathological Results

In the light microscopic examination of rat testis
samples from the HOZN group, occasional
deteriorations and losses in the basal membrane
seminiferous tubule structures, and congestion and
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edema in the interstitial structure were observed.
Some openings in the seminiferous tubule lumens
and occasional losses in the interstitial areas were
observed. Organizational disorders were occasionally
observed in the germinal epithelium. Deterioration
and decrease in spermatogenic series in cells were
noted. In the light microscopic examination of rat testis
tissue samples from the HOZN+LC group, features
similar to the HOZN group were observed in the basal
membrane and seminiferous tubule structures. It was
observed that there were improvements (decreases)
in the losses in the interstitial areas in the opening
of the seminiferous tubules compared to the HOZN
group. It has been understood that the degeneration
in the cells continues with the decrease (Figure 3).

Discussion

The effectiveness of antipsychotic drugs is due to
their effects on the dopaminergic system, which plays
a role in the regulation of emotional life, control of
motivation, modulation of perceptions, and regulation
of behavior. In this study, the effects of L-Carnitine
on histopathological, oxidative stress, and hormone
parameters in testis damage induced by Olanzapine
were evaluated.

Incontrol, LC,and LOZN+LC groups, normal histological
appearance regarding seminiferous tubule structures,
interstitial area features, and cells were detected.
In the LOZN group, although normal histological
appearance was observed in terms of seminiferous
tubule structures and cells, edema was observed in the
interstitial area. In the HOZN group, histopathological
changes such as openings of the seminiferous tubule
lumens, losses in the interstitial areas, organizational
disorders in the germinal epithelium, and degeneration
of the cells were observed. Among the findings we
obtained in our study, the opening of the seminiferous
tubule lumens, losses in the interstitial areas,
organizational disorders in the germinal epithelium,
and degeneration in the cells observed in the HOZN
group may be considered an indicator of testicular
toxicity. The histopathological changes observed in
our study indicate that Olanzapine may have dose-
dependent toxicity on the testicular tissue since these
changes were detected in the HOZN-administered
group, and the histopathological appearance of the
LOZN group was similar to the control group in terms
of other features, together with edema in the interstitial
area. The fact that degenerative changes were seen at
a lower rate in the HOZN+LC group compared to the
HOZN group indicates that L-Carnitine administration
causes a regression in the degenerative effect in the
testicular tissue.



The effects of Olanzapine on testicular histology have
been demonstrated with few studies in the literature
(19, 24). In the study of De Siqueira Bringel et al.,
germ cell desquamation, multinucleated giant cells,
vacuolization in Sertoli cells, necrotic and apoptotic
germ cells were observed in rats treated with 5 and
10 mg/kg Olanzapine (19). These histopathological
changes observed, parallel to our study, show that
Olanzapine has degenerative effects on testicular
tissue, and this effect is dose-dependent. In the study
of Soliman et al., it was stated that it caused epithelial
desquamation, epithelial detachment, and apoptotic
changes in the germ cells of the rat testis in the group
receiving Olanzapine, and vacuolization, endoplasmic
reticulum dilatation, and lipid accumulation were
shown in Sertoli cells (24). Unlike our study, they
detected histopathological changes in the testis
with a lower dose (0.5 mg/kg/day) of Olanzapine
administration. This effect was thought to be related to
the use of Olanzapine for a longer period (14 weeks),
even at low doses.

The positive effects of L-Carnitine on testicular tissue
and the male reproductive system have been shown
in many studies (25- 28). In the study of Deliktas et
al., the protective effect of L-Carnitine on ischemia
and reperfusion injury caused by testicular torsion
was investigated. Histologically, degeneration of
germinal epithelial cells, edema of interstitial tissue,
and color changes in spermatocytes were observed
after ischemia-reperfusion. After administration of
L-Carnitine, histological improvement was found
close to normal (25). In the study of Khushboo et al.,
it was shown that the harmful effects of long-term
copper consumption on sperm quality and testicular
function were improved with L-Carnitine. L-Carnitine
therapy has been shown to protect tubules effectively
by significantly reducing seminiferous tubule damage
(28). It is known that L-Carnitine has positive effects
on the male reproductive system, especially with its
antioxidant and radical scavenging properties, on
sperm maturation, motility, and fertilization capacity
(11, 12). In our study, we found that L-Carnitine
administration caused aregressioninthe degenerative
effect in the testicular tissue, in line with the literature.

There was no dose-dependent statistical difference
in sperm concentration in the olanzapine-treated
groups. This finding is consistent with the literature. In
the study conducted by De Siqueira Bringel et al., no
statistically significant difference was found between
the experimental groups regarding sperm count of
rats administered i.p. 1-2.5-5-10 mg/kg Olanzapine
for 45 days (19). When the groups were compared
in terms of sperm morphology, it was seen that the
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proportion of sperm with abnormal morphology
increased in a dose-dependent manner in the groups
receiving Olanzapine; however, administration of
L-Carnitine with Olanzapine caused a decrease in
abnormal morphology. Significantly higher abnormal
morphology was observed in the HOZN group
than in all other groups. When the morphological
abnormalities were evaluated by classifying them
as head, neck, tail, and cytoplasmic residues, it was
observed that the cytoplasmic residue ratio increased
concerning the Olanzapine dose and was highest in
the HOZN group, and this ratio decreased with the
administration of L-Carnitine. When evaluated in terms
of head, neck, and tail abnormalities, a higher rate of
abnormality was observed in the other groups than in
the Control and LC groups. These findings show that
Olanzapine may negatively affect sperm morphology,
and the addition of L-Carnitine may reduce abnormal
morphology.

Atypical antipsychotic drugs such as Olanzapine
have serious side effects such as weight gain and
metabolic dysfunction (31). In our study, statistically
significant weight loss was observed only in the
L-Carnitine applied group. No significant weight
change was observed in the other groups. Unlike
the clinical situation, it has been reported that
Olanzapine-induced weight gain in rats causes more
weight gain in female rats depending on gender (32).
The effects of L-Carnitine on weight reduction have
been reported in the literature (33). As a result of the
data, we obtained in our study, the absence of weight
gain in the rats administered Olanzapine and the
decrease in body weight in the group administered
L-Carnitine is compatible with the literature. In the
study of Davey et al., when the body weights of male
and female rats given Olanzapine (2 and 4 mg/kg/
day) for 3 weeks were compared, significant body
weight gain was observed only in female rats. It was
thought that gender had a role in the course of some
side effects of antipsychotics and that body weight
gain in female rats was associated with hyperphagia
(34). Weight gain is observed significantly with the
use of Olanzapine in clinical practice. However, in
rat studies in the literature, it was reported that this
finding was not observed in male rats, as in our study.
The mechanism of this situation has not been fully
clarified.

It is stated that ROS is found at a high rate in the
semen analysis of infertile men (35). In our study, a
significant difference was found in MDA, IL-1 (3, and
TOS values, which are the parameters measured
in testicular tissue. Considering the MDA values, a
significant difference was found between the Control
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and LOZN, Control and HOZN+LC, Control and
LOZN+LC groups. In our study, it was thought that
the increase in MDA levels compared to the control
group might be an indicator of increased oxidative
stress associated with Olanzapine.

It has been reported in the literature that olanzapine
increases IL-13 levels (36). Consistent with the
literature, we also found that IL-1[ levels increased
with olanzapine in our study. We may suggest that
Olanzapine may cause an increase in inflammation.
When the TOS values are examined, there is a
significant difference between groups. The higher
TOS values in the Olanzapine administered groups,
the increase in Olanzapine-related oxidative stress,
and the lower TOS values in the Olanzapine and
L-Carnitine applied groups were interpreted as the
antioxidant effect of L-Carnitine. Eftekhari et al.
evaluated the cytotoxic effect of Olanzapine on rat
hepatocytes in their study. Olanzapine cytotoxicity
in hepatocytes was found to be associated with
ROS, potential mitochondrial collapse, increase in
lysosomal membrane permeability, and could be
statistically significantly inhibited by ROS scavengers,
antioxidants, and endocytosis inhibitors (37).

In the study of Bilgic et al., in which the kidney
damage and metabolic effects of Olanzapine
were examined, they found statistically significant
changes in TAS, TOS, and OSI levels and stated that
oxidative stress played a role in Olanzapine-induced
nephrotoxicity (38). In the study of Togar et al., in
which they investigated the genotoxic and oxidative
damage potential of Olanzapine in vitro, it was shown
that Olanzapine induced oxidative stress due to high
doses. It has been stated that tissue damage due to
oxidative stress may occur (39). Many studies in the
literature have stated that testicular degeneration can
develop due to many reasons, and oxidative stress
is also effective in these degenerative processes
(40- 42). In the study conducted by Ahmed et al.
investigating the protective role of L-Carnitine against
testicular damage due to y-ray radiation, it was shown
that TNF-a, IL1-B, and IFN-y mRNA expressions
were decreased in the L-Carnitine applied group
compared to the y-ray irradiation group (43). The
increase in reactive oxygen species in semen causes
lipid oxidation, loss of membrane integrity, and an
increase in permeability. It has been reported to cause
decreased sperm count and activity, motility, and
abnormal morphology as a result of the inactivation
of cellular enzymes, structural DNA damage, and cell
apoptosis (44, 45).

Many of the antipsychotics block dopamine (D2) in
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the central nervous system, leading to an increase
in prolactin levels and thus suppression of the
hypothalamic-pituitary-gonadal axis, which may cause
a decrease in GnRH levels and a secondary decrease
in serum LH, FSH, and testosterone levels (46, 47).
Conflicting results were reported in studies conducted
with Olanzapine in rats and examining reproductive
hormone levels (12, 47). Yanik et al. (47) found no
significant difference in testosterone and LH levels in
rats given Olanzapine (4mg/kg/day) and risperidone
(2mg/kg/day), but a significant decrease in FSH levels.
On the other hand, De Siqueira Bringel et al. found an
84% decrease in plasma testosterone levels in rats
given 10 mg/kg olanzapine, while they did not detect
a significant difference in plasma testosterone levels
in rats given 2.5 and 5 mg/kg Olanzapine (19). No
significant difference was found between the groups
regarding the blood FSH, LH, and testosterone levels
in our study. Considering our study and other studies,
we think that the reason for this is that the dose we
choose may not be sufficient for significant changes
in hormones.

Some results were obtained in our study. First,
considering the histopathological changes, the
opening of the seminiferous tubule lumens, losses
in the interstitial areas, organizational disorders in
the germinal epithelium, and degeneration of the
cells may be an indicator of the testicular toxicity of
Olanzapine. The milder findings in the LOZN group
and the more severe degenerative findings in the
HOZN and HOZN+LC groups suggest that this effect
is dose-dependent. Olanzapine-induced testicular
degenerative changes were observed less in the
HOZN+LC group than in the HOZN group, indicating
that L-Carnitine may positively affect Olanzapine-
induced testicular degeneration. Second, the
decrease in sperm count due to the damage caused by
Olanzapine was reversed with L-Carnitine treatment,
resulting in a significantincrease in sperm count. Third,
it was concluded that abnormal sperm morphology
and degenerative histological findings in testicular
structure in high-dose Olanzapine administered
groups might be associated with Olanzapine-induced
oxidative stress in testicular tissue. Following the
literature, it was concluded that L-Carnitine may have
a positive effect on sperm morphology and testicular
degeneration by reducing oxidative damage.

The limitation of the study is the inability to
perform immunostaining at the tissue level beyond
histopathological imaging. Immunostaining could
not be performed due to the thesis work and the use
of a limited budget. However, in light of the findings
of our study, it is noteworthy that there is a limited



number of studies showing that Olanzapine causes
histopathological changes in testicular tissue, the
mechanisms of these changes have not yet been
clarified, and studies suggesting that Olanzapine has
effects on oxidative stress in other organs. Our study
is the first to investigate the effects of Olanzapine
and L-Carnitine on testicular tissue through oxidative
stress parameters. Further animal and human studies
are required to fully comprehend the effects of
Olanzapine and L-Carnitine on testicular tissue.
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Oz

Amacg

Cocuklarda obezitenin artmasi, nonalkolik yagl kara-
ciger hastahginin pediatrik yas grubunda en 6nemli
kronik karaciger hastaligi haline gelmesine neden
olmustur. Bu c¢alismada alkolik olmayan karaciger
yaglanmasi (NAFLD) olan obez ¢ocuklarda portal ven
capl ve kan akim hizini degerlendirmesi ve normal
saghkli cocuklarla karsilastirmasi amaclanmistir.

Gerec ve Yontem

10-18 yas arasI 71 obez adolesan hasta, transaminaz
yiksekligi ve ultrasonda hepatosteatoz (NAFLD gru-
bu ve NAFLD olmayan grup) varligina gore iki gruba
ayrildi. Kontrol grubu olarak 30 saglikli ergen calis-
maya dabhil edildi. Her hastadan a¢lik glukozu, insulin,
transaminaz dizeyleri ve tiroid fonksiyonlari i¢in kan
ornekleri alindi. insilin direnci HOMA indeksi kulla-
nilarak hesaplandi. Portal ven 6élciimleri, bifurkasyon
Oncesi ana portal venden yapildi.

Bulgular
NAFLD grubunda portal ven ¢api (8.5 + 0.9 mm) hem
kontrol grubuna (7.8 £ 2.0 mm) hem de NAFLD ol-

mayan obez gruba (7.6 £ 1.1 mm) gore istatistiksel
olarak anlamli derecede genis olarak saptandi (p=
0.004) ve (p=0.002). NAFLD olmayan obez grup ile
kontrol grubu arasinda anlamli fark yoktu (p=0.460,
p=0.214). Portal ven Vmax, Vmin, RI, S/D agisindan
gruplar arasinda anlamli fark yoktu. insiilin direncine
gore siniflandirilan obez gruplarda portal ven capla-
rinda farklihk olmamasina ragmen, Vmax (33.9 + 10.3
ve 28.6 = 10.6 cm/sn, p= 0.03) ve Vmin (24.8 + 6.2
ve 20.5 + 5.5 cm/sn) instlin direnci grubunda dnemli
Olcude farkliydi.

Sonug

Bu calismada NAFLD olan obez adolesanlarda por-
tal ven ¢api ve akim hizlarinin (Vmax ve Vmin) arttigi
belirlendi. Bu nedenle o6zellikle ergenlik doneminde
insulin direnci olan obez hastalarda hepatik portal ven
steatozuna bagll hepatik ventz akimda diren¢ gelis-
tigi distndldd. Bu bulgu, karaciger yaglanmasinin
devam etmesi durumunda eriskin donemde portal ¢ca-
pinin artacagini ve bunun da portal hipertansiyona yol
acacagini distindiurmektedir.

Anahtar Kelimeler: Doppler ultrasonografi, Hepatos-
teatoz, Obezite
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Abstract

Objective

The increase in obesity in children has caused
nonalcoholic fatty liver disease to become the most
important chronic liver disease in the pediatric age
group. In this study, we aimed to evaluate the portal
diameter and blood flow velocity in obese children with
fatty liver (NAFLD) and to compare them with normal
healthy children.

Material and Method

71 obese adolescent patients aged 10-18 years were
divided into two groups (NAFLD group and non-
NAFLD group) according to the presence of elevated
transaminases and the presence of hepatosteatosis
on ultrasound. 30 healthy adolescents were included
in the study as the control group. Blood samples
were taken from each patient for fasting glucose,
insulin, transaminases, and thyroid functions. Insulin
resistance was calculated using the HOMA index.
Portal vein measurements were performed from the
main portal vein before bifurcation.

Results
The portal vein diameter (8.5 £ 0.9 mm) of the NAFLD
group was statistically significantly wide compared

Introduction

Childhood obesity has an increasing prevalence all
over the world, especially in developed countries.
The prevalence of obesity in the childhood age group
in European countries varies between 2% and 13%
(1, 2). Studies have shown that obesity significantly
increases the risk of hypertension, type 2 diabetes,
hyperlipidemia, cardiovascular system diseases and
even some types of cancer (colon, breast, gallbladder,
endometrium) (3).

Non-alcoholic fatty liver disease (NAFLD) divided
into two subgroups as nonalcoholic steatosis
and nonalcoholic steatohepatitis. In patients with
nonalcoholic fatty liver disease, fatty liver is observed,
but there is no inflammatory infiltration. While Non-
alcoholic steatohepatitis is a disease in which findings
such as hepatocytes ballooning, inflammatory
infiltration, Mallory bodies, megamitochondria and
fibrosis are seen, as in alcoholic liver disease, together
with fatty liver (4).

NAFLD is a clinicopathological diagnosis that requires
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to both the control group (7.8 + 2.0 mm) and the
non-NAFLD obese group (7.6 £ 1.1 mm) (p= 0.004)
and (p= 0.002). There was no significant difference
between the non-NAFLD obese group and the control
group (p=0.460, p=0.214). There was no significant
difference between the groups in terms of portal vein
Vmax, Vmin, RI, S/D. Although there was no difference
in portal vein diameter in the obese groups classified
according to insulin resistance, Vmax (33.9 £ 10.3 and
28.6 £10.6 cm/sec, p=0.03) and Vmin (24.8 £ 6.2 and
20.5 £ 5.5 cm/sec) were significantly different in the
insulin resistance group.

Conclusion

In this study, it was determined that portal vein diameter
and flow velocities (Vmax and Vmin) increased in
obese adolescents with NAFLD. Thus, we suggest
that resistance develops in hepatic venous flow due
to hepatic portal vein steatosis, especially in obese
patients with insulin resistance in adolescence. This
finding suggests that when fatty liver continues, portal
diameter will increase in adulthood, leading to portal
hypertension.

Keywords: Dopplerultrasonography, Hepatosteatosis,
Obesity

excluding other causes of liver disease (including
chronic alcohol use) and delineated by macrovesicular
fat deposition in hepatocytes. NAFLD is probably
the most common cause of chronic liver disease in
children (4, 5). The most important risk factors are
obesity and insulin resistance and the prevalence of
NAFLD has increased rapidly with the increase in the
frequency of these risk factors in children (6, 7).

NAFLD covers a wide range of conditions from
steatosis to steatohepatitis and fibrosis. NAFLD can
progress to end-stage liver diseases such as liver
cirrhosis, liver failure and hepatocellular carcinoma (8,
9). Fat in the liver can cause asymptomatic elevation
of liver enzyme levels. Alanine aminotransferase
(ALT) is considered the most specific marker of
liver damage (10). Although both liver enzymes are
not consistent with fibrosis, liver fat infiltration has
been reported to be associated with the degree of
inflammation in adults and children (11, 12).

The liver is the organ with the most blood supply
in the human body. Doppler ultrasonography is a
noninvasive, important and reliable method in the



diagnosis and progression of liver diseases, especially
in chronic diseases (13). Although this examination
method is increasingly used in liver diseases, there
are not enough clinical studies on changes in Doppler
ultrasound parameters that may occur due to obesity
(14, 15). About 80% of the blood coming to the normal
liver is from the portal vein and 20% from the hepatic
artery. When there is a deterioration in portal blood
flow for any reason, there is an increase in hepatic
arterial blood flow in order to maintain hepatic
blood supply (14). Easy to apply and color Doppler
ultrasonography, which is a cheaper method (RDUS),
about the presence, direction, velocity, flow rate,
presence of collaterals and flow methods in the portal
system provides important information (16).

Material and Method

A study group was formed of 16 obese adolescents
with high ALT levels (=40 IU/ml) and 55 obese
adolescents with normal ALT levels (<40 IU/ml). A
total of 71 obese and 30 normal-weight adolescents
were randomly recruited from children admitted to
the General Pediatrics outpatient clinic of Suleyman
Demirel University between October 2018 and May
2019. Asingleradiologistperformed anupperabdomen
ultrasound and portal vein Doppler ultrasound in the
radiology department for all participants.

The patients with hepatitis B, Hepatitis C, autoimmune
hepatitis, drug-related liver damage, Wilson's
disease, alpha 1 antitrypsin deficiency, lysosomal
storage diseases, cystic fibrosis, etc., may lead to
hepatosteatosis, were excluded.

Metabolic Parameters

Serum glucose, ALT, calcium were studied by
spectrophotometric method in a Beckman Coulter
AU 5800 (USA) biochemistry autoanalyzer. Serum
insulin levels were measured in a Roche Cobas
6000 e600 (Germany) hormone autoanalyzer
using  electrochemiluminescence  immunoassay
(ECLIA) method. Serum cortisol levels and serum
vitamin D levels were measured in a Roche Cobas
e601 (Germany) hormone autoanalyzer using
electrochemiluminescence immunoassay (ECLIA)
method. Platelet and MPV measurements in whole
blood were studied on the Beckman Coulter Unicel
DXH 800 (USA) device by coulter method by detecting
and measuring electrical resistance changes as
a particle (eg a cell) in a conductive liquid passes
through a small opening. Insulin sensitivity index was
derived from fasting blood samples. The homeostasis
model assessment of insulin resistance (HOMA-IR)
was calculated as fasting insulin concentration (uU/
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mL) x fasting glucose concentration (mg/dL) /405
(17). Insulin resistance was defined in adolescents as
HOMA-IR levels greater than 3.16 (18).

Imaging Techniques

Upper abdomen and Doppler ultrasound
measurements were performed after 4 hours of
fasting, in the lateral decubitus position, in deep
inspiration. Portal vein measurements were performed
from the main portal vein before the bifurcation. Liver
dimensions were measured as right lobe long axis
and left lobe AP diameter.

Statistical Analysis

Descriptive results are shown as mean and standard
deviations (SD) as the variables normally distributed.
A Kolmogorov-Smirnov test was applied to test the
normality of variables. The Pearson’s correlation test
(r) analyzed the correlations among numerical data.
Comparison between groups was performed using
ANOVA (post hoc: Kruskal Wallis with Bonferroni
correction). A probability value of <0.05 was
considered significant. The SPSS version 18 (SPSS,
Chicago, IL, USA) was used for statistical analyses.

Results

The mean age of the healthy control group was 14.9
+ 1.4 years, the mean age of the non-NAFLD obese
adolescent group was 14.0 £ 1.9 years, and the mean
age of the NAFLD obese adolescent group was 14.5
+ 2.4 years. There was no difference in terms of the
mean age of the groups (p=0.409). BMI was 21.5 +
3.1 kg/m2 in healthy control patients, 31.6 + 4.1 kg/
m2 in non-NAFLD patients, and 30.2 + 3.5 kg/m2 in
NAFLD patients (p<0.05).

In terms of portal vein diameter, the portal vein
diameter (8.5 + 0.9 mm) of the NAFLD group was
statistically significantly increased compared to both
the control group (7.8 £ 2.0 mm) and the non-NAFLD
obese group (7.6 + 1.1 mm) (p=0.004 and p=0.002,
respectively). There was no significant difference
between the non-NAFLD obese group and the control
group (p=0.460, p=0.214). There was no significant
difference between the groups in terms of portal vein
Vmax, Vmin, Rl, S/D. Demographic characteristics,
metabolic parameters and portal vein Doppler
ultrasonography results were summarized in Tablel.
Patient’'s mean values according to insulin resistance
in obese adolescents and comparisons between
groups were evaluated. Although there was no
difference in portal vein diameter in the obese groups
classified according to insulin resistance, Vmax (33.9
+ 10.3 and 28.6 + 10.6 cm/sec, p= 0.03) and Vmin
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Table 1 Demographic characteristics of patients and mean values of metabolic parameters and
comparison between groups

Obese adolescents

Control Non-NAFLD NAFLD
Female/Male 15/15 34/21 4/12
Age (years) 149+14 140+£19 145+2.4
BMI (kg/m?) 21.5+3.1 31.6 +4.1* 30.2+35
Glucose (mg/dL) 94.4+10.8 94.8+12.2 93.0+11.7
Insulin (LU/mL) 18.2 £ 10.5 34.8 £63.9 27.7+11.5
HOMA-IR (mgl/dL) 4.3 +2.6* 9.2+213 6.3£2.6
Cortisol (pg/dL) 105+ 4.7 120+11.1 122+ 4.9
ALT (UIL) 140+ 4.7* 18.2 + 7.1% 58.5 + 14.48
Portal vein diameter (mm) 78 2.0 76 1.1 8.5 +0.9°
Vmax (cm/sn) 35.8 £21.1 32.0+£9.9 355 £12.2
Vmin (cmisn) 24.3 +8.5 23.6 +6.1 249 +7.0
SID (Vmax/ Vmin) 1.4+£0.3 1.3+£0.2 1.4+04
Resistive index (RI) 0.2+0.1 0.2 £0.1 0.2+0.1

NAFLD: Non-alcoholic fatty liver disease BMI: Body mass index, HOMA-IR: Insulin resistance test, ALT: Alanine

aminotransferase, Vmax: Highest systolic rate , Vmin: Minimum velocity at the end of diastole, RI: Resistive index , S/D: Vmax/
Vmin, *; Group 0-1 results with p<0.05, (3: Results between groups 0-2 with p<0.05, #: Results between group 1-2 with p<0.05

Table 2 Mean values according to insulin resistance in obese adolescents and comparison between
groups

Obese adolescents

IR Non-IR p value
Glucose (mg/dL) 95.7+12.9 89.4+5.8 0.04
Insulin (uU/mML) 38.7+62.5 12.7+3.8 0.03
HOMA-IR (mg/dL) 10.1 +20.9 2.8+0.8 0.01
Cortisol (pg/dL) 12.4+10.9 10.9+5.4 0.61
ALT (UIL) 28.7+21.0 21.8+9.3 0.02
Portal vein diameter (mm) 78+1.2 75+0.8 0.19
Vmax (cm/sn) 33.9+10.3 28.6 + 10.6 0.03
Vmin (cm/sn) 24.8+6.2 205+5.5 0.01
Resistive index (RI) 0.2+0.1 0.2+0.0 0.26

IR: Insulin resistance, HOMA-IR: Insulin resistance test , ALT: Alanine aminotransferase, Vmax: Highest systolic rate, Vmin:
Minimum velocity at the end of diastole, RI: Resistive index
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Table 3 Correlations of portal vein diameter (mm) with other metabolic parameters

NAFLD Non-NAFLD
r p r p
Age 0.254 0.343 0.235 0.08
BMI (kg/m?) 0.405 0.120 0.171 0.211
Glucose (mgl/dL) 0.201 0.455 0.083 0.547
Insulin (pU/mL) -0.219 0.415 0.004 0.977
HOMA-IR (mg/dL) -0.178 0.509 0.003 0.983
Cortisol (ng/dL) -0.025 0.926 0.510 0.000
ALT (UIL) 0.146 0.590 -0.015 0.914
Vmax (cm/sn) 0.335 0.204 0.058 0.671
Vmin (cm/sn) -0.063 0.815 0.011 0.937
SID 0.462 0.071 0.022 0.874
Resistive index (RI) 0.558 0.025 0.147 0.290

NAFLD: Non-alcoholic fatty liver disease, BMI: Body mass index, IR: Insulin resistance, HOMA-IR: Insulin resistance test,

ALT: Alanine aminotransferase, Vmax: Highest systolic rate, Vmin:

S/D: Vmax/ Vmin, r: Pearson correlation coefficient

(24.8 £ 6.2 and 20.5 + 5.5 cm/sec) were significantly
different in the insulin resistance group (Table 2).

The relationship between portal vein diameter and
age, BMI, glucose, insulin, HOMA-IR, cortisol, ALT,
Vmax, Vmin, Vmax/Vmin, Rl was evaluated in NAFLD
and non-NAFLD patients. It was found that portal
vein diameter and Vmax/Vmin ratio, resistive index
correlation were found in NAFLD patients. As the
portal vein diameter increases, the Vmax/Vmin ratio
decreases inversely (Table3).

Discussion

Doppler ultrasound is a clinically accepted and widely
used method in abdominal examinations, especially
in evaluating liver vascularity (19). However, the
effects of intrahepatic fat deposition and inflammatory
changes in the flow model of the hepatic and portal
veins are unknown (20). Balci et al. Evaluated
patients with hepatosteatosis (n=105) and healthy
individuals (n=35) (20). There is homogeneous diffuse
fat infiltration in patient groups. They concluded that
as fat infiltration severity increases, portal vein blood
flow velocity decreases (21). Similarly, they found
that statistically significant difference in portal venous
velocity between the control group and patients with

Minimum velocity at the end of diastole, RI: Resistive index,

NAFLD (21). In our study, the portal vein diameter
of the NAFLD group (8.5 + 0.9 mm) was statistically
significantly increased compared to both the control
group (7.8+2.0 mm) and the non-NAFLD obese group
(7.6 £ 1.1 mm) in terms of portal vein diameter (p=
0.004 and p= 0.002).

Erdogmus et al. (22) found that portal vein Vmax
(peak maximum velocity=maximum velocity) and
Vmin (peak minimum velocity=minimum velocity)
values were significantly lower in patients with fatty
liver in a study they conducted with 60 obese and
20 healthy volunteers in the adult age group. And
showed a decrease in vascular compliance in the
liver as a result of fatty infiltration. Dietrich et al. (20)
found that Vmax and Vmin decreased with increasing
fat infiltration. In our study, no significant difference
was found between Vmax and Vmin. There was no
significant difference between the groups regarding
portal vein Vmax, Vmin, RI, and S/D. Although there
was no difference in portal vein diameter in the obese
groups classified according to insulin resistance,
Vmax (33.9 + 10.3 and 28.6 + 10.6 cm/sec, p= 0.03)
and Vmin (24.8 £ 6.2 and 20.5 £ 5.5 cm/sec) were
significantly different in the insulin resistance group
(p=0.01) increased.
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The mean values of portal vein diameter in patients
with portal hypertension were found to be different
in many studies. For example, Webb et al. (23) 10
mm, and Bolondi et al. (24) published it as 13 mm.
Goyal et al. (25) reported the portal vein diameter
as 19.4+£2.5 mm in patients and 10.4+1.6 mm in the
control group in their study. Er et al. (26) portal vein
diameter was measured as 14.1+2.4 mm in the patient
group and 9.5+0.9 mm in the control group. There
was a statistically significant difference between the
two groups regarding portal vein diameter. Balci et
al. concluded that the pulsatility index and the mean
velocity of portal vein blood flow declined as the
severity of fat infiltration rose. However, they found no
relationship between the degree of hepatic fat fraction
and portal venous velocity.

Similarly, they found that the portal venous velocity
difference between NAFLD patients and the control
group was statistically significant. They thought that
by examining portal venous velocities using Doppler
ultrasound in patients with NAFLD, portal Doppler
values could be useful in the diagnosis of the disease
and in monitoring the response to treatment (21). ltwas
found that portal vein diameter and Vmax/Vmin ratio,
resistive index correlation was found in our NAFLD
patients. As the portal vein diameter increased, the
ratio of Vmax/Vmin decreased proportionally.

Mihmanli et al., in their article published in 2005 (27),
reported that the resistive index decreased with the
increase in the degree of steatosis. They stated that
the reason for this is that there is compression on the
portal triad structures by fat infiltration and that the
portal vein is affected earlier and the diastolic flow of
the hepatic artery increases, leading to a decrease
in the resistive index in order to compensate for the
decrease in its flow. Demir et al. The differences in
fasting insulin and HOMA-IR levels between the
control group and group 1 showed that fatty liver was
associated with more insulin resistance even in the
early stages that ultrasound could detect. When the
control group and NAFLD obese adolescents were
compared, they showed a statistically significant
difference between fasting insulin and HOMA-IR
(28). Mean values for insulin resistance in obese
adolescents and comparisons between groups
were made. A statistically significant difference was
detected in glucose, insulin, HOMA-IR, cortisol, ALT,
portal vein diameter, Vmax, Vmin, and resistive index
parameters between those with and without insulin
resistance.

The relationship between portal vein diameter and age,
BMI, glucose, insulin, HOMA-IR, cortisol, ALT, Vmax,
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Vmin, Vmax/Vmin, Rl was evaluated in NAFLD and
non-NAFLD patients. Portal vein diameter increased
in patients with high ALT levels. No significant
increase was observed in obese but normal ALT
patients and the control group. As portal vein diameter
increased in patients with high ALT, Vmax and Vmin
levels decreased inversely. In conclusion, portal vein
diameter increases in patients with hepatosteatosis.
As the portal vein diameter increases, Vmax and
Vmin also decrease. Metabolically poor prognosis
is evident in patients with insulin resistance and
decreased Vmax.
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Oz

Amag

TUmor olusumunda ve ayirici tanisinda tumor anji-
ogenezi 6nemli bir unsur ve degerli bir gdstergedir.
Menengiomlar vaskileritesi yuksek timorler olmasi
nedeni ile bu ¢calismada, farkli tedavi protokollerinin
gelistirilebilmesi acisindan menengiomlarda immuno-
histokimyasal yontemlerle prostat-spesifik membran
antijen (PSMA) saliniminin degerlendiriimesi amag-
lanmistir.

Gerec¢ ve Yontem

Klinigimizde opere edilerek Derece | (n=32), Derece ||
(n=6) ve Derece Ill (n=10) menengiom tanisi almis 48
hastadan alinmis olan doku érneklerinde PSMA anti-
korlari immunohistokimyasal metod ile incelendi. Tu-
mor dokusundaki PSMA boyanma yogunlugu ve yiiz-
desi incelendi. TUmor epitelinde timor ve timor-disi
dokuda PSMA salinimina gore vaskiler salinim ve
yogunluk skoru analiz edildi.

Bulgular

Farkli derecelerdeki menengiom preparatlarinda ya-
pilan immunohistokimyasal analizler tumor epitelinde
ve stromasinda PSMA salinim ve yogunluk skorlari

arasinda istatistiksel olarak anlamli farklilik olmadigi-
ni gosterdi (p>0.05).

Sonug

Agresif seyreden, rezeke edilemeyen menegiomlarda
anjiogeneziste rol alan bazi molekiler biomarkerlar
Onem kazanmaktadir. Her ne kadar PSMA agisindan
anlamli sonuglar elde edilmemis olsa da molekdler ve
genetik teknikler gelistikce timor biyolojisinin ortaya
konup potansiyel hedeflerin belirlenmesi yeni tedavi
yollari acacaktir.

Anahtar Kelimeler: Anjiogenez, Antijen, Menengiom,
Prostat-spesifik membran

Abstract

Objective

In tumor development, tumor angiogenesis is an
essential component, and a valuable marker in the
differantial diagnosis of brain tumors. As menengiomas
are highly vascular tumors in this study, we aimed
to evaluate the expression of prostate-spesific
membrane antigen (PSMA) in menengiomas by
immunohistochemistry method to determine different
target therapies.
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Material and Method

Pathologic specimens with the diagnosis Grade |
(n=32), Grade Il (n=6) ve Grade Ill (n=10) of48 patients
operated for menengioma in our clinic, were evaluated
for PSMA-antibody via immunohistochemical method.
PSMA staining intensities in tumor tissue and tumor
epithelium were analyzed. Vascular expression in
tumoral and extratumoral stroma, and intensity score,
according to PSMA expression, in tumoral epithelium
were analyzed.

Results

Immunohistochemical analyses of different grade
menengioma specimens showed no statistically
significant differences between PSMA expression and

Giris

Menengiomlar eriskinlerde sik gorulen vaskilarizas-
yonu yuksek primer intrakranyal timorlerdir (1, 2).
TUmor neovaskilarizasyonu timor durumunun de-
gerlendirilmesi icin 6nemli bir gostergedir (3). PSMA,
11p kromozomda bulunan bir integral membran pro-
teinidir (4). Oncelikle prostat kanser hiicrelerinde sa-
lInim1 tespit edilmisken, daha sonra normal endotel
haricinde farkli timérlerin neovaskiler endotel hic-
relerinde de saliniminin oldugu gosterilmistir (5-9).
Vaskularitesi yiksek olan glial timér ve metastaz gibi
beyin timérlerinde de saliniminin oldugu bildirilmistir
(3, 4, 6,10, 11).

Diger neovaskiiler hedeflerden farkli olarak PSMA
normal damar yapisinda olmadigi i¢in tumor damar-
lanmasinin bozulmasinda ideal bir hedef olusturmak-
tadir (12). Bu nedenle timér tedavisinde PSMA salini-
minin oldugu damarlanma yapisina sahip tumorlerde
PSMA-hedefli ajanlarin kullaniimasi tedaviye katki
saglayacaktir. Bu calismada, ekstraaksiyel timér olan
menengiomlarda hedefe yonelik tedavi acisindan PS-
MA'nin etkinliginin arastirilmasi amaclanmistir.

Gerec ve Yontem

Suleyman Demirel Universitesi Beyin ve Sinir Cer-
rahisi Klinigi'nde opere edilerek menengiom tanisi
konmus 48 hasta calismaya dahil edildi. Hastalarin
tim formalinle sabitlenmis parafin bloklarindan alinan
hematoksilen-eozin (H&E) ile boyanmis kesitler ge-
riye donuk olarak incelendi ve uygun bloklar secildi.
Tum vakalar, Diinya Saglik Orgiitii (WHO) Santral Si-
nir Sistemi Tumorleri Siniflandirmasinin 5. Baskisina
gore Derece | (n=32), Derece Il (n=6) ve Derece Il
(n=10) olarak dogrulandi. istatiksel analizde veriler
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PSMA staining intensities in tumor tissue and tumor
epithelium (p>0.05).

Conclusion
Some molecular biomarkers, that take part in
angiogenesis of agressive and unresectable

menengiomas come into prominence. Although no
significant results were achieved in terms of PSMA, as
the molecular and genetic techniques progress, tumor
biology manifestation and determination of potential
targets will lead to new treatment procedures.

Keywords: Angiogenesis, Antigen,
Prostate-spesific membrane

Menengioma,

SPSS (versiyon: 19.0) programina yiklenerek veriler
tablolarda birey sayisi ve yiizdesi olarak tanimlandi.
Calisma protokolu Siileyman Demirel Universitesi Kli-
nik Arastirmalar Etik Kurulu’nda 11.09.2020/262 karar
numarasi ile onaylandi.

immiinhistokimyasal Analiz

PSMA antikorlari, timérleri temsil eden bloklara uy-
gulandi ve H&E ile boyanmis boélimlerde bir immu-
nohistokimyasal yéntem kullanilarak bloklar segildi.
immiinohistokimya calismasi icin bloklarda 4 um
araliklarla kesitler alindi. PSMA antikorlari (Klon 3ES,
izotip: 1gG1, Kappa, DAKO flex, stabilize edici protein
ve 0.015 mol/L sodyum azid i¢ceren bir tampon iginde
sivi formda saglanan kullanima hazir monoklonal fare
antikoru) veri sayfasinda belirtildigi gibi Greticinin tali-
matlarina gére hazirlandi. Doku érnekleri, otomatik bir
imminohistokimya cihazinda bir antikor pozitif kontrol
ve bir negatif kontrol olarak prostat doku drnekleri ile
birlikte boyandi.

immiinohistokimyasal Boyamanin
Degerlendirilmesi

imminohistokimyasal olarak boyanmis slaytlar, sant-
ral sinir sistemi patolojisi konusunda deneyimli Uc¢
patolog tarafindan kor olarak degerlendirildi. PSMA
immunhistokimyasal olarak boyanmis slaytlar isik
mikroskobu altinda incelendi ve pozitif sitoplazmik
boyanma ve/veya pozitif sitoplazmik membran boyan-
masi oldugu kabul edildi. Tumoriin epitelyal ve stro-
mal odaklarindaki vaskuler yapilar, H&E ile boyanmis
timor bolumlerinden belirlendi ve ayni anda boyan-
mis PSMA slaytlari, asagidaki dokulardaki ylizde ve
yogunluk skorlarina gére PSMA ekspresyonu i¢in de-
gerlendirildi: Derece | (Sekil 1A), Derece Il (Sekil 1B),
Derece Il (Sekil 1C,1D). Vaskiler endotel hiicreleri-
nin ytizdesi, vaskuler ylizde puani olarak kabul edildi



Sekil 1
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Resim 1: A) Derece | menengiomda PSMA ile ekspresyon izlenmedi. B) Derece | menengiomda PSMA ile 1+
boyanma izlendi. C) Derece Il menengiomda PSMA ile 2+ boyanma izlendi. D) Derece IIl menengiomda PSMA

ile 3+ boyanma izlendi. (A,B,C,D: DAB PSMA 200X)

ve PSMA ekspresyonunun seviyesi, yogunluk puani
olarak kabul edildi. PSMA igin pozitif boyanan vasku-
ler endotel hiicrelerinin ylzdesi 0: % 0-5; 1: %6-25; 2:
%26-50 ve 3: >50%. Yogunluk puani 1: zayif, 2: orta
ve 3: glglu olarak siniflandirildi. PSMA ekspresyonu,
timar epitelinin yogunluguna gore 1: yok/zayif, 2: orta
ve 3: gucli olarak puanlandi (13, 14).

istatistiksel Analiz

Verilerin toplanmasindan sonra, Statistical Package
for Social Science (SPSS) suriim 19 (IBM sirketi) kul-
lanilarak nicel ve nitel verilerin analizi yapilmistir. p <
0.05 olan p degerleri istatistiksel olarak anlamli kabul
edildi.

Bulgular

Derece | ve Il menengiomlarin epitelinde boyanma
izlenmezken, Derece lll menegiomlarda %50'den az
olsa da 5 olguda boyanma goruldi. Tumor stroma-
sindaki PSMA ekspresyonu incelendiginde; Derece IlI
menengiomlarda hem ylizde hem de yogunluk olarak
daha fazla boyanma izlendi. PSMA ile Derece |, Il ve
Il menengiomlarin damar ve epitellerinde immiino-
histokimyasal yéntem kullanilarak yapilan inceleme-
de PSMA boyanma yulizdeleri ve boyanma yogunlugu
ylzdeleri arasinda anlamli iliski bulunamadi (Tablo
1-4).

Menengiom epitelinde PSMA boyanma yuzdesi

Derece 0 (%0-5) 1 (%6-25) 2 (%26-50) 3 (>%50) Toplam
| 32/32 0/32 0/32 0/32 32
I 6/6 0/6 0/6 0/6 6
1] 5/10 4/10 1/10 0/10 10

p degeri: 0,449>0,05
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Menengiom epitelinde PSMA boyanma yogunlugu ytzdesi

Derece 0 1 2 3 Toplam
| 32/32 0/32 0/32 0/32 32

1l 6/6 0/6 0/6 0/6 6

] 5/10 4/10 1/10 0/10 10

p degeri: 0,449>0,05

Tablo 3 Menengiom damarlarinda PSMA boyanma yiizdesi

Derece 0 (%0-5) 1 (%6-25) 2 (%26-50) 3 (>%50) Toplam
| 17/32 10/32 5/32 0/32 32

1l 2/6 2/6 1/6 1/6 6

11 2/10 4/10 3/10 1/10 10
p degeri: 0,421>0,05

Tablo 4 Menengiom damarlarinda PSMA boyanma yogunlugu

Derece 0 1 2 3 Toplam
I 17/32 8/32 0/32 7132 32

Il 216 0/6 1/6 3/6 6

] 2/10 2/10 3/10 3/10 10

p degeri:0,074>0,05

Tartisma

Menengiomlarda neoanjiogenezin prognostik roli net
olmamakla birlikte, anjiogenezin menenjiomlarda hizli
biyime, rekirrens gelisimi ve surveyin kisalmasinda
etkili oldugu bilinmektedir (15). Ancak yaptigimiz ca-
lismada, en azindan yiksek dereceli menengiomlar-
da ylksek olabilecegini 6ngérdiigiimiz ve anjiogenez
ile iliskili PSMA saliniminin hem yiiksek hem de du-
stk dereceli menengiomlarda anlamli olmadigi gortil-
mustdar.

Literattirde timor-iliskili neovaskularizasyonla ilgili ya-
pilan calismalarin aksine benign vaskuler timorlerde
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(hemangiom) PSMA salinmadigini belirten calismalar
vardir. Bu durum endotelin kendiliginden bir degisim
gecirmesi ve buyuk olasilikla anjiogenik faktorlerle sti-
mule olmamasi ile iliskilendirilmistir (16). Bu baglam-
da calismamiz benign menengiomlar icin literatirle
uyumlu gorulmektedir.

Tubre ve arkadaslarinin 96 menengioma hastasini
kapsayan, endotelyal PSMA salinimini degerlen-
dirdikleri calismalarinda %98,9 olguda endotelden
PSMA salinimi II. ve lll. derece timoérlerde I. derece
timorlere gore calismamizla benzer sekilde yiksek
bulunmus olup, calismamizdan farkl olarak istatiksel
anlamh farklilik oldugu bildirilmistir (17).



88Gallium-PSMA PET/CT rekirren prostat timoérleri-
nin tetkikinde kullanilan bir gérintileme ydntemidir.
Ancak literatiirde ¢Gallium-PSMA PET/CT tutulumu-
nun bildirildigi menengiom vakalarinin olmasi aslinda
somatostatin reseptor pozitifligi ile iliskilendirilmistir
(18-23). Menengiomlarda da somatostatin-reseptér-2
saliniminin olmasi %Gallium isaretli somatostatin-a-
naloglarinin tutulumunu arttirmistir (19). Bunun ya-
nisira literatirde timor vaskdler endotel hiicrelerinde
de PSMA salindigi icin, diger benign ve malign lez-
yonlarda 68Gallium-PSMA tutulumunun olabilecegi
One surdlmustur (24, 25).

TUmor neoanjiogenezi ve kan beyin bariyeri (KBB)'n-
deki hasar sonucunda PSMA saliniminin olmasi ne-
deniyle cesitli enflamatuar durumlar ve neoplastik be-
yin lezyonlarinda yapilan goruntileme ydntemlerinde
PSMA tutulumunun oldugu bildirilmistir (12). Menengi-
omlarda da KBB’nin bozulabildigini bildiren ¢alismalar
olmasi, goruntileme yéntemleri ile PSMA tutulumunun
olabilecegini ancak menengiom anjiogenezi ile PSMA
saliniminin iliskili olmadigini géstermektedir (26).

Primer ve metastatik timorlerin buyimesinde 6nemli
olan anjiogenez, stimilatér ve inhibitérler arasindaki
dinamik etkilesimler sonucunda ortaya ¢ikan oldukga
karmasik bir surectir (16). Anjiogenez iliskili PSMA
saliniminin gosterildigi timoérlerde PSMA selektif bir
anti-anjiogenez hedef olarak kullanilabilmektedir.

Menengiom damar endotel hiicrelerinden PSMA sa-
iniminin olmamasi neoanjiogenezin derecesine ve
yapisina bagh olabilir. Ancak farkh timorlerin farkh
evrelerinde neovaskiilarizasyonda PSMA salinimi
arasindaki iliski henliz net olarak bilinmemektedir.

Sonug¢

Vaskuleritesi yiiksek tiimorler olmasina ragmen me-
nengiomlarda PSMA saliniminin anlamli diizeyde
saptanmamasi, bu timorler icin PSMA Gizerinden yeni
ek tedavi protokolliine ydnelik planlanabilecek calis-
malardan uzaklastirmaktadir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.
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Oz

Amag

Distal 1/3 tibia kiriklarinin tedavi yonetimi tartismalidir.
Bu calismanin amaci ayni zamanda yapilan fibular
fiksasyonun kaynama oranlarini arttirip arttirmadigini
ve dizilim agisindan gerekliligini degerlendirmektir.

Gerec ve Yontem

Bu calismaya distal 1/3 tibia kirigi nedeniyle tek bir
merkezde Ocak 2016 ile Haziran 2020 arasinda ope-
re edilmis 106 hasta alindi. Kiriklar plafond seviyesin-
den 3-12 cm arasi mesafede lokalize olarak belirlen-
di. Hastalar fibulanin durumuna gore ¢ gruba ayrildi:
Grup 1 (bir fibula kirigr var ancak fibular fiksasyon ya-
pilmamis, 47 vaka), Grup 2 (bir fibula kirigr var, es
zamanli fibular fiksasyon yapilmis, 38 vaka) and Grup
3 (intakt fibula, 21 vaka). Tum fibular fiksasyon cerra-
hileri kilitli kompresyon plaklari ile, tibial fiksasyon ise
kiltli kompresyon plaklari veya intramediller givileme
ile yapildi. Primer sonug dlgutleri kaynama ve dizilim
olarak belirlendi. Yas, cinsiyet, AO siniflamasi, fibula
kirik seviyesi, acik kirik varligi, implant tipi ve cerrahi-
ye kadar gegen sire degerlendirildi.

Bulgular

Acik kirik varhgi haricindeki degiskenlerin hem kay-
nama oranlarini hem de dizilimi etkilemedigi izlendi.
Kaynama orani es zamanli fibula fiksasyon grubunda
aclk kirik varhginda anlamli oranda daha disuk sap-
tandi (p<0.001). Kapal kiriklar lojistik regresyon ana-
lizi yapildiginda daha iyi kaynama oranlarina sahipti
(OR=5,00 (%95 CI 2,24-11,48).

Sonug

Mevcut calisma distal 1/3 tibia kiriklarinda es zamanli
bir fibular fiksasyon ameliyatinin ne kaynama oranlari
ne de dizilim tzerine olumlu etkisi olmadigini goster-
di. Bundan dolayi, daha iyi sonuclar almak icin distal
tibia kiriklarinda bir fibular fiksasyon cerrahisi zorunlu-
luk degildir ve acik kirik varliginda hem ek cerrahinin
getirdigi yuk hem de daha dusuk kaynama orani ne-
deni ile yapiilmamasini dnermekteyiz.

Anahtar Kelimeler: Distal tibia kirngi, Es zamanl fi-
bular fiksasyon, Fibula kingi, Gustilo Anderson sinif-
lamasi, intramediiller civileme, Kaynamama

Sorumlu yazar ve iletisim adresi / Corresponding author and contact address: N.T. / drnecmettinturgut@hotmail.com
Miiracaat tarihi/Application Date: 01.01.2023 -+ Kabul tarihi_/Accepted Date: 25.08.2023
ORCID IDs of the authors: N.T: 0000-0003-4994-5058; A.l: 0000-0001-6467-2111;

A.M.U: 0000-0001-9576-5994

308



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Abstract

Objective

The management of distal third tibial fractures remain
controversial. The aim of the present study was to
evaluate whether concurrent fibular fixation changes
union rates and aids in alignment in the case of distal
third tibia fractures.

Material and Method

The study included 106 distal third tibia fracture
operation cases in which the distance from the fracture
to the plafond was between 3-12 cm at a single centre
between January 2016 and June 2020. The patients
were divided into three groups according to the status
of the fibula: Group 1 (without fibular fixation with
the presence of a fibula fracture, 47 cases), Group
2 (concurrent fibular fixation with the presence of a
fibular fracture, 38 cases) and Group 3 (intact fibula,
21 cases). All fibular fixation surgeries were performed
with locked plates (LCP) and tibial fixation with either
LCP or intramedullary nailing (IMN). The primary
outcome measures were union and alignment. Age,
gender, AO classification, fibula fracture location,
presence of an open fracture, implant type and time
delay for surgery were also assessed.

Introduction

The management of adult distal third tibial fractures
is an ongoing debated issue. These fractures are
stabilised with different surgical procedures, including
plate osteosynthesis, intramedullary nailing (IMN)
or external fixation, except those not amenable for
surgery. All treatment methods have advantages
and disadvantages. Coexistence of fibular fracture
is as high as 80% and indicates a higher energy
trauma which can lead to an open fracture and more
soft tissue injury (1). The treatment for a concurrent
fibular fracture in extra articular distal tibia fractures
is another controversial issue regarding whether it
should be necessarily fixed, except for pilon fractures,
where fibular fixation has evidence of improving both
clinical and radiological outcomes (2). Nonunion and
malunion are among the most common complications
of distal third tibial fractures, and fibular fixation mainly
aims to prevent these consequences (3). The effects
of fibular fixation have been investigated in several
clinical and biomechanical studies, but no clinical
guidelines or a consensus have been established
(4). The researchers examined the effects of fibular
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Results

None of the variables except the presence of an open
fracture was significant for the union rates or alignment.
The union rate was significantly less if there was an
open fracture in the concurrent fibular fixation group
(p<0.001). Closed fractures were associated with
better union rates according to the logistic regression
analysis (OR=5,00 (%95 Cl 2,24-11,48).

Conclusion

The present study suggests that a concurrent fibular
fixation in the case of distal third tibia fractures
improves neither the union rates nor the alignment.
Therefore, we conclude that a fibular fixation is not a
necessity in achieving better results and should not
be performed in case of an open fracture considering
the lesser union rate and the burden involved with an
additional surgery.

Keywords: Concurrent fibular fixation, Distal
tibia fracture, Fibula fracture, Gustilo Anderson
classification, Intramedullary nailing, Nonunion

fixation on distal tibia healing and reached different
conclusions, both in favour of and against it. Kumar
et al. and Strauss et al. stated in their cadaveric
biomechanical studies that an ipsilateral fibular fixation
or the absence of a concomitant fibular fracture
brings more stability when distal tibial fractures
are stabilised with an IMN or a locked plate (5, 6).
Contrarily, some researchers found an increased
nonunion rate in distal tibia fractures when the fibula
was intact or fixated (7, 8). The osteosynthesis of the
fibula leads to higher operation morbidity which also
leads to extra soft tissue problem, increased cost, and
longer operation time. Therefore, inconsistent results
have led surgeons to uncertainty, and new studies
guestioning the necessity of a fibular fixation are
required to clearly define the indications.

This study was performed to research whether a
concurrent fibula fixation in the treatment of distal third
tibia fractures improve union rates and provide better
alignment and to evaluate the variables affecting the
outcomes. We hypothesize that an additional fibular
fixation surgery would not improve the outcomes in
case of union and alignment.



Material and Method

The present study was performed after receiving
approval from the local ethics committee (10/21/2020-
397) and after all participants had signed the consent
form. A total of a consecutive 168 patients who had
sustained distal third tibia fractures at a single center
between January 2016 and June 2020 were evaluated
for this retrospective study. The inclusion criteria were
as follows: (1) distal third extraarticular tibia fracture
(AO 42A, AO 42B, AO 42C), (2) distance from the
fracture to plafond should be between 3-12 cm, (3)
the presence of skeletal maturity, (4) acute fracture,
(5) having no previous surgery in the ipsilateral leg
and (5) having at least a six-month follow-up. The
exclusion criteria comprised: (1) pilon tibia fractures
(AO 43A, AO 43B, AO 43C), (2) Gustilo Anderson
type llIB-C fractures, (3) primarily operated with an
external fixation, (4) refractures and (5) pathologic
fractures. The definition of a distal tibial fracture is
not certain in the literature, and there are different
suggestions regarding which site is an AO 42 fracture
or an AO 43 fracture. We included distal tibia fractures
located between 3 to 12 cm for more objective results
regarding previous articles, and all were extra articular
(4). Distal third tibial fracture patients who met the
inclusion and exclusion criteria after reviewing our
hospital database and demographic data, including
patients’ age, gender, injury mechanisms, surgical
records, time delay to surgery, complications and
additional procedures, were obtained from a chart
review. Time delay was defined as the total number
of days until surgery from the initial date of trauma.

All surgeries were performed in a standard manner
under general or spinal anaesthesia. All patients
had venous thromboembolism prophylaxis with low
molecular weight heparin and infection prophylaxis
with first generation cephalosporins. LCPs were used
as the implant type in all fibular fixation surgeries.
Fibular fixation was always initially performed prior to
tibial surgery. Tibia fractures were fixed with a reamed
IMN, which included at least two interlocking distal
screws or an LCP. The decision regarding a fibular
fracture fixation and the choice of implant for distal
tibial fractures were not randomized and were based
on the preference of the surgeon peroperatively.

Radiologic data were obtained from X-ray views
using the picture and archiving system. Fracture
type, initial postoperative alignment, loss of alignment
and fracture union evaluations were based on the
preoperative, immediate postoperative and the end of
the six-month visit anteroposterior and lateral views.
Each fracture was classified based on the preoperative
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X-rays according to the AO/OTA Miiller long bone
classification (9). Open fractures were classified
according to the Gustilo Anderson classification.
Fibular fractures were further analyzed for fracture
location according to tibial fractures. Immediate
postoperative views were analyzed regarding initial
alignment. Loss of coronal and sagittal alignment
was assessed by comparing immediate postoperative
views and follow-up views. Malalignment was
accepted as more than five degrees of angulation in
coronal plane and more than 10 degrees of angulation
in the sagittal plane (10).

The patients were examined routinely at six weeks,
12 weeks, and 24 weeks. Range of motion of ankle
and knee exercises began immediately after the
operation, and the patients were encouraged to
undergo rehabilitation. Partial weightbearing with
crutches began at six weeks after tibial plating if a
visible callus occurred as a sign of consolidation on
x-rays. The IMN patients were permitted to walk with
partial weightbearing on the first postoperative day. A
fracture union was the primary outcome, and it was
assessed both radiologically and clinically. A fracture
union was confirmed if a bridging callus of at least
three cortices of four cortices were observed at the
end of the sixth-month orthogonal views radiologically
with no tenderness or pain clinically.

Statistical Analysis

The statistical analyses of the study were performed
using SPSS 20.0 (IBM Inc, Chicago, IL, USA). The
descriptive statistics were presented as mean =
SD and frequency (percentage) for continuous and
categorical variables. The normality was checked
by the Kolmogorov-Smirnov test. The comparison
of the variables according to the status of the fibula
was performed by the Kruskal-Wallis test. The post-
hoc K-W tests were performed for significant results,
and the results were shown by the same symbols.
The relation between categorical variables was
determined by the Monte Carlo Exact Chi-square test.
A univariate logistic regression model was established
for the status of the fibula. In all analyses, a p<0.05
value was considered a statistically significant result
by taking the type-I error as 5%.

Power Analysis

The power analysis was performed by G-Power 9.1.2
(Universitaet Kiel, Germany). The analytic tests were
chosen by the chi-square test, and the statistical test
was detected as Goodness-of-fit test: Contingency
tables. The effect size was considered 0.4, with an
error of 5% and a power of 0.90. The sample size was
calculated as 103 with critical X2=11.07.
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Results

There were 132 eligible patients who met the inclusion
criteria for this study, and 26 of them were excluded
during the follow-up period for various reasons (Figure
1). Eventually, 106 patients who underwent surgery
for distal third tibia fractures were included for further
analyses. These patients were divided into three
groups according to the status of the fibula: Group 1,
presence of a fibular fracture without its fixation — 47
cases; Group 2, presence of a fibular fracture with its
fixation — 38 cases; and Group 3, intact fibula — 21
cases.

Age ranged from 16 to 65 years, and the mean age
of the participants was 43,28+17,23. A total of 63.2%
(n:67) were male and 36.8% (n:39) female. Age and
gender distribution were not significantly different
among study groups (p:0.134, p:0.143, respectively);

Table 1 Baseline characteristics of the patients.

To Fix Fibula for Distal Tibia Fracture

132 eligible patients

—

106 included patients

I

Group 1: Without
fibularfixation,
presence of fibula

Group 2: Concurrent
fibular fixation, 38
patients

Group 3: Intact fibula,
21 patients

fracture, 47 patients

Figure 1
Included patients who were divided into groups.

however, the distance from the distal extent of the
tibial fracture to the plafond was significantly shorter
in Group 2 compared with the other groups (p:0.001),

Group 1 (n=47) Group 2 (n=38) Group 3 (n=21)

Variables Unit Mean+SD p
Age year 42,36+14,05 47,53+20,97 37,67+14,89 0,134
Distance to plafond | cm 7,96+2,45* 5,90+2,50** 8,18+2,96* 0,001*
Time delay day 1,09+1,23 1,34+1,56 1,33+1,56 0,745
Categories N (%) N (%) N (%)

Male 14 (29.8) 15 (39,5) 10 (47,6)
Gender 0,143

Female 33(70,2) 23 (60,5) 11 (52,4)

42A 33 (70,2) 23 (60,5) 17 (81,0)
AO class 42B 11 (23,4) 13 (34,2) 4 (19,0) 0,413

42C 3(6,4) 2 (5,3) 0

Closed 39 (83,0) 32 (84,2) 19 (90,5)
Openlclosed Type | 2(4,3) 3(7,9) 1(4,8) 0439
fractures Type Ii 5 (10,6) 3(7,9) 0 '

Type lIA 1(2,1) 0 1 (4,8)

\S,::f’c'; =l 12 (26,1) 12(31,6) 9 (42,9)

accident 28 (60,9) 24 (63,2) 11 (52,4)
Injury mechanism . 0,055

Sports injury 3(6,5) 1(2.,6)

Work accident 2 (4,3) 1 (2,6) 1(4,8)

Assault 1(2,2) '

*: significant at 0.05 level according to Kruskal-Wallis test

+,%: same symbols denote the significant pairwise comparison according to K-W post-hoc test
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which showed that an adjunctive fibular fixation was
more preferred as expected when the fracture was
closer to the plafond in this cohort. The most common
injury mechanism was a simple fall (59,4%) while the
others were listed as vehicle accident, work accident,
sports injury or assault. No significant differences were
found among treatment groups according to the AO
fracture types and the Gustilo Anderson open fracture
types. Sixteen fractures were open: there were six type
I, eight type Il and two type IlIA fractures according
to the Gustilo Anderson classification. The baseline
characteristics (age, gender), distance of fracture
to plafond, injury mechanism, AO classification and
Gustilo Anderson open fracture classification were
shown in Table 1.

A total of 18 patients had nonunions, and of those,
eight were in Group 1, eight in Group 2 and two in
Group 3. The independent variables, which were
listed as age, gender, the distance from the fracture
to the plafond, AO classification of tibia fracture, fibula
fracture location, implant type (IMN vs. plating) and
presence of an open fracture, were evaluated in
each group to determine whether they had an effect
on union. A closed fracture was associated with a
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higher union in Group 2 (p < 0.0001), although it was
not significant in Groups 1 or 3 (p>0.05). The other
researched parameters were not significantly different
(Table 2).

Assessment of Alignment

Malalignment was accepted as more than five degrees
of angulation in a coronal plane and more than 10
degrees of angulation in a sagittal plane (10). When
comparing malignments, there were no significant
differences between the groups (p>0.05). Initial
malalignment was observed in 13 patients (12,2%).
Twelve (11 valgus and 1 varus deformity) were a
coronal malalignment and one was a recurvatum
deformity in the sagittal plane. None of these patients
were undergone further revision surgery. Four patients
had additional surgeries in the first postoperative six-
month period. Loss of initial alignment occurred in just
one patient due to the failure of the plating fixation,
and the revision plating had been done in the third
month. Two patients with IMN for a distal tibia fracture
had received dynamization of the nails for the lack of
union in the fourth month after the initial surgery. The
other patient had a wound problem, and the wound
was healed with debridement, a fasciocutaneous

Table 2 Comparison of the variables on union for each group.

Group 1 Group 2 Group 3
No(r:‘;u;i)on (l:‘r::;);) No(:l;g;on Union(n=30) No(:l;g;on Union(n=19)

Variables Unit Mean*SD p Mean*SD p Mean*SD p
Age year 42,50+13,92 | 42,33+14,25 | 0,923 | 43,25¢17,41 | 48,637+21,94 | 0,61 | 26,00+14,14 | 38,89+14,79 | 0,238
Eli:ftz:ge | m 9,23+274 | 7,70+2,35 | 0,111 | 6,18+3,06 5,83+2,39 0,902 | 11,00:0,28 | 7,88+2,96 | 0,19
Time delay | day 1,13£0,99 1,08¢1,28 | 0,667 | 0,63+0,74 1,53+1,67 0,183 | 2,00+0,00 1,26£1,36 | 0,343
Categories N (%) N (%) N (%) N (%) N (%) N (%)
Gender Male 2 (25,0) 12(30,8) | 0,748 | 1(12,5) 14 (46,7) 0,083 0 10 (52,6) | 0,167

Female 6 (75,0) 27 (69,2) 7(87,5) 16 (53,3) 2 (100,0) 9 (47,4)

42A 7(87,5) 26 (66,7) | 0,225 | 2(25,0) 21 (70,0) 0,063 2 (100,0) 15(78,9) | 0,482
AO class 428 1(12,5) 10 (25,6) 4 (50,0) 9 (30,0) 0 4(21,1)

42c 0 3(7,7) 2 (25,0) 0

Closed 5 (62,5) 34(87,2) | 0,208 | 3(37,57 29 (96,7)* | <0,001* | 2 (100,0) 17(89,5) | 0,677
Open/ Typel 2 (25,0) 0 2 (25,0)° 1(3,3) 0 1(5,3)
closed Typell 0 5(12,8) 3 (100,0)¢ 0°

TypelllA | 1 (12,5) 0 0 1(5,3)
Tibial LCcP 5 (62,5) 25(64,1) | 0932 | 7(87,5) 29 (96,7) 0,309 1 (50,0) 11(57,9) | 0,834
implant IMN 3(37,5) 14 (35,9) 1(12,5) 13,3 1 (50,0) 8 (42,1)
Fibula Same 4 (50,0) 13(33,3) | 0,377 | 8(100,0) 25 (83,3) 0,252
fracture
level Above 4 (50,0) 26 (66,7) 0 3(10,0)

Below 0 2(6,7)

*: significant at 0.05 level according to Monte Carlo Exact Chi-square test
a, b, c: same superscript letters denote the significant pairwise comparison
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flap and a semi-thickness split graft operation. All the
patients who received additional procedures had a
complete union.

Logistic Regression Analysis

The aim of a rigid fixation of the fibula using a LCP is a
stable. In a further analysis, Group 2 and Group 3 were
combined considering this aim and compared with
Group 1. Group 1 was determined as the reference
category to determine the effect of the variables on
union. A univariate logistic regression model was
created using the ‘Forward LR’ method. The results
of the goodness of fit were significant (-2LL=84,97;
R2 Nagelkerke =0,513). A closed fracture had a
significantly positive effect, and OR=5,00 (%95 ClI
2,24-11,48) was calculated. The other variables were
not significant.

Discussion

The factors influencing the union of distal third tibial
fractures can be classified as patient related (BMI,
age, gender, smoker/nonsmoker), surgery related
(surgical technique, implant type) and the nature
of injury (energy level, soft tissue injury, fracture
complexity, fracture location and concomitant fibula
fracture). One of the most debated risk factors is a
concomitant fibular fracture accompanying a distal
third tibia fracture, which is an indication of a high-
energy level trauma. The subject of debate is whether
it should be stabilized. The most important findings of
the present study demonstrate that the union rate of
distal third tibia-fibula fractures is not associated with a
concurrentfibular fixation. Several clinical studies have
underscored the importance of the benefits of fibular
fixation. Taylor et al. stated that fibular fixation had
no positive effect postoperatively both for short-term
and long-term follow-up and underlined the implant
cost and the increase in additional operative time
(11). Javdan et al. researched whether a concurrent
fibula fixation was advantageous in their randomized
study on 49 AO 43A1-3 extra articular distal tibia
fractures and did not observe any advantages
regarding malunion, union time or complications in
favour of a fixation of the fibula (12). Rouhani et al.
also concluded that a concurrent fibular fixation did
not add any advantages for distal tibia fractures (13).
A cadaveric study, which confirms the present study,
reached a conclusion unlike other cadaveric studies
that no improved stability could be obtained when
multidirectional screws were used in the IMN of distal
tibia fractures and proposed the fixation of the fibula if
needed for aid reduction (14). Kumar et al. stated as a
conclusion in their cadaveric biomechanical study that
an ipsilateral fibular fixation brings more rotational
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stability when a distal tibial fracture is stabilized with
an IMN (5). In another biomechanical study, Morin et
al. similarly found increased resistance to torsional
forces in distal third tibia fractures when concurrent
fibula plating was added, although they stated that
their findings could be irrelevant in vivo (15). Strauss
et al. stated in their cadaveric biomechanical study
that an ipsilateral fibular fixation or the absence of
a concomitant fibular fracture brings more stability
when distal tibial fractures are stabilized with an IMN
oraLCP (5, 6).

An intact fibula and an added fibular fixation are
also considered a contributing factor to a nonunion
or delayed union in the literature (16). Thus, an extra
group of intact fibula was added to the study, but none
of the patients in Group 3 had an adverse effect, such
as nonunion or malalignment, compared to the other
groups.

A postoperative malalignment is another discussed
subheading. Several authors emphasised the
importance of fibular plating to avoid malalignment
during distal tibia fracture surgery. Egol et al.
recommended fibular plating to achieve better
alignment and to maintain the alignment in the long-
term for unstable distal tibia-fibula fractures, which
were between 4 to 11 cm to the plafond (17). Taylor
et al. modelled this study and conversely found no
benefits of the concurrent fixation of the fibula in
preventing loss of coronal or sagittal malalignment
(11). Kariya et al. found a better rotational alignment
and AOFAS score when the fibular fixation was
done, although no positive effect on coronal and
sagittal alignment was observed (18). The authors of
this study argue that alignment is not related to the
fibular fixation and is a consequence of accepting
the malignment during surgery. In this study, we
observed an initial malalignment in 13 patients, and
all underwent an operation with a closed reduction
technique for IMN. Loss of alignment was observed in
just one patient; inadequate stabilisation was the main
reason, and it was revised with an adequate length of
plate and screws. Open reduction and internal fixation
with a plate were the most preferred techniques in
the cohort of this study, which could explain why we
observed less malalignment and loss of alignment
issues. Intramedullary nailing is associated with more
malunion compared to plating (19).

Tibia fractures are prone to nonunion, and it is the
most common bone associated with nonunion (20).
An open distal tibia fracture that shows the presence
of a high-energy trauma is one of the common causes
for nonunion, which results in challenges for trauma



surgeons due to the probable complications and the
management of patients (21). This trauma leads to
wound contamination, decreases the blood supply,
harming the periosteum and muscle, and creates an
inappropriate environment for bone healing. Thakore
et al. determined that the Gustilo grade of fractures
was the greatest predicting factor for nonunion
development (22). Open fractures were shown to be
the only associated factor with nonunion in this study
regardless of how the fibula was treated, as shown
by the logistic regression analysis. One of the most
striking results of the present study was that the union
rate was significantly lower if fibular fixation had been
done in case of an open fracture in Group 2. This
result may have been caused by additional fibular
fixation harming and disrupting circulation in the lower

leg.

There are several limitations of the present study.
First, its retrospective nature caused difficulty in data
collection and led to a group of non-included patients
being lost in a six-month follow-up period. The
limitations of databases precluded us to investigate
smoking status, which is one of the patient-related
factors for nonunion. The treatment methods were
not randomized, and the decisions were not unified
for the same characteristic fractures because multiple
surgeons were involved in the study. The number
of nonunion patients is also small, which could be a
misleading factor for conclusions.

The surgical treatment of distal third tibial fractures still
a controversial issue in orthopedics and traumatology.
Also, the necessity and efficacy of a concurrent fibular
fixation is much less clear. According to the results
of this study, fibular fixation had no beneficial effect
regarding tibial union rate or alignment. The authors
of this study believe that it may not need to perform a
fibular fixation considering probable wound problems
and increased cost of an additional surgical procedure
except the syndesmosis or ankle mortise is injured.
Future randomized prospective studies are needed to
provide insights into this issue.
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Oz

Amag

Koroner arter hastali§i (KAH) diinyada mortalite ve
morbiditede ilk sirada yer almaktadir. Hekimlerin bu
konuda bilgi, beceri ve biling diizeyinin yuksek olmasi
bu kronik hastalikla micadelede dnem arz etmekte-
dir. Bu calisma ile hekim adaylarinin KAH ile ilgili bilgi
ve farkindalik diizeyini belirlemek ve anket sonrasin-
da gelistiriimesi gereken alanlara katki saglanmasi
amaclandi.

Gerec ve Yontem

Calisma 1 Nisan 2022 ile 1 Mayis 2022 tarihleri ara-
sinda Suleyman Demirel Universitesi Tip Fakiiltesi 4.
ve 5. Sinif 600 6grenciye sosyal medya haberlesme
aglarindan yada ytizylize ulasilarak KAH ile ilgili bilgi
ve biling diizeyini 6lcen anket araciligiyla tanimlayici
ve kesitsel olarak yapildi.

Bulgular

Calismamiza dahil edilen 348 katiimcinin 200’0
(%57,5) kadindi. Katiimcilarin  yas ortalamasi
23,14+1,1 , kilo ortamalasi 68,6+ 10,7 , boy ortala-
masl ise 169,73+ 12,7 olarak hesaplandi. Ankete
katilan 6grencilerin 223U (%65) donem 5 dgrencisi

olup 125'i (%35) dénem 4 6grencisidir. Toplam 6gren-
cinin 314’0 (%90) kardiyoloji stajini tamamlamistir.
Katihmcilarin KAH hakkinda kendi bilgi dizeylerini
1 ile 5 arasinda degerlendirmelerini istedigimizde;
katilimcilarin %48.2’0 kendi bilgi diizeylerine 3 puan
vermistir. Ayrica ankete katilan 6grencilerin %74,7'si
(n=260) miyokard iskemisinde en spesifik belirtecin
troponin | oldugunu bilmektedir. KAH'nin takibinde en
olumlu etkiyi hangi yasam tarzi degisikligi yapar soru-
suna ise %52,2'si (n=182) sigaray! birakmak olarak
isaretlemis olup dogru cevabi vermislerdir. Akut koro-
ner sendromda hayat kurtarici tedavinin sorgulandigi
anket sorusuna katilimcilarin %24,4'G (n=85) stent
implantasyonu segenegini isaretleyerek dogru cevabi
vermistir. Bu cevabi %36,2 (n=126) ile hizli etkili nitrat
secenegi izlemistir.

Sonug¢

Sonug olarak tip fakultesi 6grencilerinin KAH ile bilgi
ve bilincini artirmak KAH ile miicadele i¢in dnemli olup
bu calisma eksik olan noktalarin belirlenmesine katki
sunmustur.

Anahtar Kelimeler: Bilgi ve bilin¢ diizeyi, Koroner ar-
ter hastalgi, Tip fakiltesi 6grencileri
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Abstract

Objective

Coronary artery disease (CAD) ranks first in mortality
and morbidity in the World. Physicians' high level of
knowledge, skills, and awareness on this subject
is essential in the fight against this chronic disease.
This study aimed to determine the knowledge and
awareness levels of physician candidates about
CAD and to contribute to the areas that need to be
developed after the survey.

Material and Method

This cross-sectional and descriptive study was
conducted on 600 students from the 4th and 5th
grades of Suleyman Demirel University Faculty of
Medicine between April 1, 2022, and May 1, 2022. The
guestionnaire that measured the level of knowledge
and awareness about CAD was administered through
social media communication networks or face-to-face.

Results

Of the 348 participants included in our study, 200
(57.5%) were women. The mean age of the participants
was 23.14+1.1, their average weight was 68.6%
10.7, and their average height was 169.73+ 12.7.

Introduction

Coronary Artery Disease (CAD) is the clinical picture
that occurs when the myocardium cannot be fed due
to narrowing or occlusion of the coronary arteries
that feed the heart, resulting from the accumulation
of fatty material called atherosclerotic plaque
(1, 2). Atherosclerosis is a chronic, progressive,
inflammatory, systemic disease involving the walls of
elastic vessels. This inflammatory process constitutes
the pathogenesis of CAD. Symptoms and findings in
CAD result from regional blood flow differences due
to CAD (2).

CAD is a cardiovascular disease affecting the human
population and is a significant cause of mortality (1).
According to data in the USA, CAD was identified
as the most common type of heart disease, causing
360.900 deaths in 2019 (3). About 18,2 million adults
aged 20 years have CAD (4).

CAD manifests clinically in 4 always: sudden death,
chronic coronary heart disease (CHD), acute
myocardial ischemia syndromes, and congestive
heart failure. According to epidemiological studies,
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Of the students who participated in the survey, 223
(65%) were fifth-grade students, and 125 (35%) were
fourth-grade students. Of the students, 314 (90%)
completed their cardiology internship. When we asked
the participants to rate their level of knowledge about
CAD between 1 and 5, 48.2% of the participants gave
3 points to their knowledge level. In addition, 74.7%
(n=260) of the students who participated in the survey
know that troponin | is the most specific marker in
myocardial ischemia. 52.2% (n=182) marked smoking
as the question of which lifestyle changes the most
in the follow-up of CAD and gave the correct answer.
When they surveyed the life-saving treatment in CAD,
24.4% (n=85) of the study population gave the correct
answer by marking the stent implantation option. This
response was followed by the fast-acting nitrate option
with 36.2% (n=126).

Conclusion

As a result, increasing the knowledge and awareness
of the faculty of medical students about CAD is
important for the fight against CAD, and this study
contributed to the determination of the missing points.

Keywords: Coronary artery disease, Faculty of
medicine students, Level of knowledge and awareness

the first sign of CAD is sudden death in 20-25%,
angina pectoris in 35%, AMI in 30%, unstable angina
in 10%, and ischemic cardiomyopathy accompanied
by congestive heart failure in 1-2% (5). The life
expectancy of patients with clinical diagnosis varies
from 1 minute to decades, with an average of 10-12
years (5). This variability depends on the stability of
the disease, i.e., the development of acute ischemic
events.

One of the important difficulties in controlling CAD is
the lack of information about drugs used in treating
CAD, unhealthy diets, and a sedentary lifestyle. This
deficiency causes increased mortality and morbidity

(6).

Physicians' adequacy of knowledge on this subject is
important in the treatment and follow-up of CAD. In
this context, in our study, we investigated the level of
knowledge and awareness about the risk factors for
CAD among 4th and 5th grade students of Siileyman
Demirel University Faculty of Medicine in order to
observe the knowledge and awareness of the 4th and
5th year medical faculty students who have completed
and are taking their cardiology internship, to contribute



to the areas that need to be developed after the survey
and to evaluate the education program of cardiology.

Material and Method

Study Population

The study was carried out between April 1, 2022,
and May 1, 2022, by contacting 600 students of 4th
and 5th-grade Sitleyman Demirel University Faculty
of Medicine through social media communication
networks or face-to-face. Students who participated
in the survey voluntarily were asked to answer 30
multiple-choice or open-ended questions. There is
an option "l don't know" in questions that measure
knowledge, and questions about lifestyle consist of
yes or no options. Three hundred forty-eight students
who agreed to answer the questionnaire were included
in the study. The survey questions consisted of
guestions about the anatomy of the coronary arteries,
the risk factors related to coronary artery disease, the
diagnosis and treatment of acute coronary syndrome
developing based on CAD, and how much the
students applied CAD awareness in their lifestyles
in the light of this information, apart from questions
about demographic data. Informed consent was
obtained from all volunteers participating in the study,
and the study was conducted in accordance with the
ethical standards included in the 1964 Declaration of
Helsinki and its later adaptations.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Statistical Analysis

The study's data were analyzed with the SPSS 22.0
(IBM SPSS Inc., Chicago) package program. Data
were expressed as mean = standard deviation for
continuous variables and percentages for categorical
variables. In addition, the differences between the
distributions of the answers given to the questions
were examined by Chi-square analysis. Statistically,
p<0.05 was considered significant.

Results

Of the 348 participants in our study, 200 (57.5%)
were women. The mean age of the participants was
23.14+1.1, the mean weight was 68.6+ 10.7, and the
mean height was 169.73+ 12.7. Of the students who
participated in the survey, 223 (65%) were 5th-grade
students, and 125 (35%) were 4th-grade students.
Of the students included in the study, 314 (90%)
completed their cardiology internship and 34 (10%)
were students who continued their internship. 19.5%
(n=68) of the participants use cigarettes and tobacco
products (Table 1). The body mass index value of the
participants was calculated as 22.94 + 1.7.

While 82.8% of the participants did not have any
chronic disease, participants with chronic disease
(n=47) had the most common psychiatric disease
(n=13). This is followed by metabolic disease (n=11),

Demographic information of the students participating in the survey

Variables Number (n) Percent (%) Average value
Gender:

Female 200 57,5

Male 148 42,5
Age (years, average) 23,14
Height (cm, average) 169,73
Weight (kg, average) 68,6
Total number 348 100

Class-4 125 35

Class-5 223 65
Cardiology intership;

Completed 314 90

Didn’t complet 34 10
Cigaret:

Smoker 68 19,5

Not smoker 280 80,5
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Table 2 Data on the level of knowledge and awareness of the students participating in the survey
about coronary artery disease

number(n) | percent(%)

Please rate your level of knowledge about coronary artery disease between 1-5?

1 point 11 3
2 point 49 13,8
3 point 168 48,2
4 point 91 26,1
5 point 29 8,9
How mant main coronary arteries are there in the human body?

1 pc 0 0
2 pc 195 56
3 pc 102 29,3
4 pc 27 7,8
| don’t know 24 6,9

Which branch(s) of the left anterior descending artery?

R. Marginalis Dexter 27 7
Circumflex Artery 153 44
Diagonal Artery 119 34,2
Septal Artery 97 29

| don’t know 94 27,6
Which of the following is not a preventable risk factor for coronary artery disease?

Family history 329 94,6
Dyslpidemia 6 1,7
Hypertension 5 14
Obesity 1 0,2
cigaret 7 2,1
What do you think is our definition of coronary artery disease?

Itis a cqndit.ion that occurs when blood flow to the heart decreases due to atherosclerosis 338 97
developing in the coronary artery.

Other answers 10 3
What is the cardinal sign of coronary artery disease?

Angina 325 93,3
Palpitations 5 14
Dyspnea 13 3,7

| don’t know 6 1,6
Which of the following lifestyle changes is most effective in coronary artery disease patients?

Smoking cessation 182 52,2
Regular physical examination 149 42,8
Decreasing alcohol consumption 11 8,

| don’t know 6 1,9
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about acute coronary syndrome

Table 3
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Data on the level of knowledge and awareness of the students participating in the survey

Which one of the following is a life-saving treatment for acute coronary syndrome?

Stent implantation 85 24,4
Mono antiplatelet therapy 62 17,8
Fast acting nitrates 126 36,2
Statins 15 4,3
Beta-blockers 22 6,4

| don’t know 38 10,9
What is the most important medical treatment in acute coronary syndrome?

Dual antiplatelet therapy 106 30,4
Other therapies 242 69,6
What is the most important cause of mortality after acute coronary syndrome?

Arrhythmia 118 33,9
Ventricular Septum Rupture 40 114
Chordo Tendinea Rupturu 23 6,7
Pericarditis 9 2,6
Stroke 73 20,9
| don’t know 85 24,5
Which one of the following is the most specific marker of myocardial ischemia?

Troponin | 260 74,7
CK-MB 84 24,1
Other markers 4 1,2

immunological disease (n=10), respiratory system
disease (n=9), cardiovascular system disease (n=6),
cerebrovascular system (n=2), and genitourinary
system disease (n=2). Among the people who have
at least one of the diseases we questioned in their
families, Hypertension ranks first at 72.2%; Diabetes
Mellitus follow it at 57.5%, Hyperlipidemia at 35.2%,
coronary artery disease at 29.3%, Myocardial
Infarction (MI) with 22.3% and Cerebrovascular
accident with 11.7%.

When we asked the participants to rate their knowledge
about CAD (Coroner Artery Disease) between 1 and
5, 48.2% of the participants gave 3 points to their
knowledge level. This was followed by students who
gave 4 points to the level of knowledge with 26.1%.
While 56% of the participants correctly knew how
many main coronary arteries there were, 6.9% said
they did not know. While 27.6% of the participants did
not know the branches of the left anterior artery, 44%
knew that the Circumflex Artery and 34.2% knew that

the diagonal artery was a branch of the left anterior
artery. %97 of the participants (n=338) confirmed
the definition of coronary artery disease, and 93.3%
(n=325) confirmed that the major sign of CAD was
angina pectoris. At the same time, students can
distinguish between preventable and unavoidable
risk factors of CAD with a rate of 94.6%. In addition,
74.7% (n=260) of the students who participated in the
survey know that troponin is the most specific marker
in myocardial ischemia. This was followed by CK-
MB response with 24.1% (n=85) responses. 52.2%
(n=182) of them marked quitting smoking and gave
the correct answer to the question of which lifestyle
change has the most positive effect in the follow-up
of CAD. This was followed by the response of doing
regular exercise with 42.8% (n=149). When the
most important cause of mortality in acute coronary
syndrome was questioned, 33.9% (n=18) of the
participants chose the arrhythmia option and gave the
correct answer. This was followed by the "l don't know"
option with 24.5% (n=85). 24.4% of the participants
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(n=85) gave the correct answer to the questionnaire
questioning life-saving treatment in acute coronary
syndrome by marking the option of stent implantation.
This response was followed by the fast-acting nitrate
option with 36.2% (n=126). (Table 2, 3)

19.5% of the participants (n=68) smoke. 65% of
smokers smoke an average of 13 cigarettes a day.
37.9% (n=26) of smokers do not plan to quit anytime
soon. 70.1% (n=244) of the participants exercise
regularly. 29.9% of them live sedentarily. 62% of the
participants (n=216) consume 1-3 servings of fruit
and vegetables per week. The rate of those who do
not consume is 6.6% for fruit and 5.7% for vegetables.
The rate of those who pay attention to a diet rich in
fiber is 58.3% (n=203). In addition, 36.2% (n=126)
of the participants consume two meals a week,
28.2% consume two meals a month, and 27% rarely
consume fast food.

Discussion

The knowledge and awareness of physicians who will
diagnose, follow up and treat CAD, the most essential
part of cardiovascular diseases, which is the first
cause of mortality in the World, is important in the
fight against this disease (2, 7). In this study, the level
of knowledge of term 4 and 5 students about CAD
and whether it has an effect on their life in the light
of this information were investigated. In the obesity
classification made by the World Health Organization
(WHO), the BMI calculated within the scope of the
body mass index value is 22.94, and it is within the
normal range (between 18.5-24.99 normal) according
to the reference range of the WHO (8). While 82.8%
of the participants did not have any chronic disease,
participants with chronic disease (n=47) had the
most common psychiatric disease (n=13). In another
study on the evaluation of healthy lifestyle behaviors
in which medical and nursing students participated,
7.67% of 534 participants had chronic diseases. In our
study population, the frequency of chronic diseases is
approximately two times higher than usual (9).

Hypertension ranks first at 72.2% among people
who have at least one family member with one of the
diseases from our survey; Diabetes Mellitus follows
it with 57.5%, Hyperlipidemia at 35.2%, coronary
artery disease at 29.3%, Myocardial Infarction (MI)
with 22.3% and Cerebrovascular Event with 11.7%.
In another study of 683 people on the relationship
between healthy living behaviors and medical
education in medical school students, it was stated
that 38.4% of the families of the students had a chronic
disease, 51.8% did not have a chronic illness, and
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9.8% did not know about it. In our study population,
the proportion of individuals with a family history of
chronic disease is inconsistent and much higher than
in a previous study (10).

When we asked the participants to rate their knowledge
of coronary artery disease between 1 and 5, 48.3% of
the participants gave 3 points to their knowledge level.
This showed that these participants felt that they had
an intermediate level of knowledge about coronary
artery disease. While the rate of participants (those
who gave 1 or 2 points) who think that their level of
knowledge is below the average/insufficient is 17% in
total, The rate of participants who believe that their
knowledge level is good (giving 4 or 5 points) is 34.7%.
This makes people believe that adequate education
on this subject still needs to be at the desired level.
While 55.7% of the participants correctly knew how
many main coronary arteries there were, 7.2% stated
that they did not know (11). The fact that 78% of the
wrong answers were "3" brings to mind the possibility
that the main coronary artery branches are perceived
as three different arteries: The diagonal artery, Left
Circumflex Artery, and the Right Coronary artery (7).
In addition, 75% of the participants correctly identified
the most specific marker of Ml as Troponin |, while
24.1% confused CK-MB, 0.6% (12). This shows that
cardiac-specific markers are accurately known in our
sample. In light of this data, it is seen that the students
of Suleyman Demirel University Faculty of Medicine
are at a sufficient level in making the acute diagnosis
of coronary artery disease.

When it comes to drugs that reduce mortality in acute
coronary syndrome, The rate at which the students
knew it was beta-blocker (13) is 64.7%, the rate of
correctly knowing as an ACEI/ARB (14) is 57.8%,
and the rate of correctly knowing statin (15) is 28.7%.
This indicates that statin needs to be emphasized
more as a mortality-reducing drug. In addition, 19% of
the participants gave the wrong answer to the same
question as digoxin and 12.1% as furosemide.

52.3% of participants knew that smoking cessation
was the most effective lifestyle change (16).
Regular exercise constitutes 89.7% of the wrong
answers. 63.8% of the participants did not know or
misunderstood the life-saving treatment in ACS, and
69% did not know the most important treatment in the
first year (17). This makes us think that the emergency
intervention of this disease and the treatment in the
following period may not be correct, and the mortality
due to ACS will be high. 33.9% of the participating
students knew that the most important cause of
mortality due to ACS was an arrhythmia (18). 20.9%



of the wrong answers are Stroke, and 11.4% are
Ventricular Septum Ruptures. 24.5% have yet to
learn. The lack of general information on this subject
makes us think that Arrhythmia that may develop due
to ACS will adversely affect the survival of the patient
and the prognosis of ACS in the patient.

19.5% of the participants smoke. The overall rate is
consistent with the results of the previous study on
the knowledge and opinions about smoking among
the 3rd year students of Sileyman Demirel University
Faculty of Medicine (19) and the study of attitudes
towards tobacco in Europe (20). 65% of participants
smoke an average of 13 cigarettes per day. 37.9%
of smokers (25% of all respondents) do not intend to
quit anytime soon. This shows that the relationship
between smoking, which is at the top of the risk
factors that pave the way for ACS, and ACS cannot
be internalized among students.

70.1% of the participants exercise regularly, and
29.9% live sedentarily. This again shows that the
relationship between sedentary living, which is among
the risk factors that pave the way for ACS, such as
smoking, and comorbid conditions is internalized.

More than half of the participants consume 1-3
servings of fruit and vegetables per week. The rate
of those who do not consume is 6.6% for fruit and
5.7% for vegetables. On the other hand, the rate of
those who pay attention to a diet rich in fiber is 58.3%.
In addition,36.2% of the participants consume two
meals a week, 28.2% consume two meals a month,
and 27% rarely consume fast food. These data show
us that the consumption of fruits and vegetables,
which are indispensable for a healthy diet, of Medical
Faculty Term 4 and 5 students is lower than the
content of a healthy diet defined by the World Health
Organization (21) and that fast food consumption,
namely saturated fat (22). Industrial fat intake (23) is
at a substantial level. This shows that students are
insufficient to apply the knowledge that a healthy diet
reduces the mortality of ACS to their own lives.
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Oz

Amag

Amiodaron (AD), benzofuran tirevi, yapisal olarak
tiroksine benzeyen lipofilik bir anti-aritmik ajandir.
Waughn-Williams ila¢ siniflandirma sisteminde, sinif
Il potasyum kanal blokeri olarak ventrikiler tasikardi
tiplerine ve atriyal fibrilasyona karsi kullanilan ilaclar-
dan biridir. Gilaburu (Viburnum opulus L.) diinyada
Avrasya ve Kuzey Afrika’da ormanlarin ¢evresinde ve
yurdumuzda en yaygin olarak Kayseri ilinde bulunan
ve tibbi kullanis amacina sahip olan kirmizi, Gzimsd,
bir meyvedir. Gilaburu (GL) icerdigi organik asitlerle,
fenolik bilesiklerle, cesitli aminoasitlerle, vitaminlerle
yuksek anti-oksidatif, anti-proliferatif, anti-inflamatu-
var etkinliginin oldugu bircok calismada gosterilmistir.
Calismamizda; amiodaronun rat akciger dokusu tze-
rinde olusturdugu toksisite tzerine gilaburunun koru-
yucu etkinliginin olup olmadigini incelemeyi amacla-
dik.

Gerec ve Yontem

Calismada 32 adet 300-350 gr agirliginda erkek Wis-
tar cinsi rat rastgele secilerek, Kontrol, AD verilen
grup, AD+GL verilen grup, GL verilen grup seklinde 4
gruba ayrilmistir. Deneyde 10 guin siire boyunca ratla-
ra ip olarak 100 mg/kg AD, oral gavaj yoluyla 100 mg/

kg gilaburu toz meyve ekstrakti serum fizyolojik icinde
¢ozdirulerek verilmistir. Deney sonunda akciger do-
kulari alinarak immonuhistokimyasal ve histokimyasal
tekniklerle incelenmistir.

Bulgular

Yapilan histokimyasal incelemelerde AD grubuna ait
akciger dokularinda olusan hasarlanmaya karsin,
kombine grupta hasarin azaldigi gézlendi. immuno-
histokimyasal boyama (TNF-a ve iINOS) sonucunda
da AD grubunda boyanmanin fazla, kombine grupta
boyanmanin daha az oldugu gozlenmistir.

Sonug¢

Sonu¢ olarak Amiodaronun olusturdugu akciger ha-
sarina karsi gilaburunun koruyucu etkisinin oldugunu
disinmekteyiz.

Anahtar Kelimeler: Akciger toksisitesi, Amiodaron,
Amiodaron toksisitesi, Gilaburu, Viburnum opulus L.

Abstract

Objective

Amiodarone (AD) is a benzofuran derivative, a lipo-
philic anti-arrhythmic agent structurally similar to
thyroxine. Itis one of the drugs used against ventricular
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tachycardia types and atrial fibrillation as a class llI
potassium channel blocker in the Waughn-Williams
drug classification system. Gilaburu (Viburnum opulus
L.) is a red, berry-like fruit that is found around the
forests in Eurasia and North Africa in the world and
most commonly in Kayseri province in our country and
has medicinal uses. Many studies has been shown
Gilaburu (GL) to high antioxidative, antiproliferative,
anti-inflammatory activity with the contain organic
acids, phenolic compounds, various amino acids
and vitamins. In our study, we aimed to investigated
whether gilaburu has a protective effect on the toxicity
of amiodarone on rat lung tissue.

Material and Methods

In the study, 32 male Wistar rats weighing 300-350
g were randomly selected and divided 4 groups as,
Control, AD, AD+GL and GL group. In the experiment,
100 mg/kg AD was administered ip to rats for 10 days,
and 100 mg/kg gilaburu powdered fruit extract was

Giris

Anti-aritmik ilaclar, farkl tirdeki ritim bozukluklarinin
Oonlenmesi, ortadan kaldirilmasi veya stabil tutulmasi
icin kullanilirlar (1). Amiodaron (AD), atriyal fibrilas-
yon, ventrikller aritmi, atriyal flutter, paroksismal sup-
raventrikiler tasikardi gibi aritmilerin tedavisinde sik
kullanilan bir antiaritmik ajandir (2, 3). Bu ajanlarin K*
kanallarini bloke etme yetenekleri vardir. Bu yetenek-
leri ile kalp kasi hiicrelerinde aksiyon potansiyeli siire-
sini arttinir ve refrakter sureyi (kalbin erken elektriksel
uyarilara direncli oldugu sire) uzatir (4). Amiodaron;
en uzun etkili ve en genis spektrumlu antiaritmik olup
negatif inotropik etkisi oimadigindan 6zellikle kalp ye-
tersizligi tanisi olan hastalarda ritim kontrolii saglan-
mas! amaciyla ginimuizde aritmi tedavisinde yaygin
olarak kullanilmaktadir (2). Etkili bir anti-aritmik ilactir,
ancak uzun sureli tedavi birka¢ organ sistemini etkile-
yen ¢ok cesitli yan etkilere neden olabilir. AD’nin yan
etkileri arasinda, pulmoner alveolit (5), tiroid fonksi-
yon bozukluklari (hipotiroidizm ve hipertroidizm), ciltte
mavi-gri diskolorasyon, karaciger fonksiyon anormal-
likleri, korneada mikroopasiteler olusmasidir (6). Ami-
odaron’a bagl akciger toksisitesi siklikla uzun sureli
yiksek dozda kullanima bagl olusur. Akciger tUzerine
yan etkileri genellikle interstisiyel pndmoni seklinde
gorulmektedir (7).

Gilaburu (GL) Viburnum opulus L., taksonomik ola-
rak Caprifoliaceae familyasina ait, dinyada genellikle
cranberry, European cranberrybush adiyla bilinen bir
bitkidir. Gilaburu meyvesi; protein, organik asitler, fe-
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dissolved in physiological saline by oral gavage. At the
end of the experiment, lung tissues were taken and
examined by immunohistochemical and histochemical
techniques.

Results

In the histochemical examinations, it was observed
that the damage occurred in the lung tissues of the
AD group, but the damage decreased in the combined
group. As a result of immunohistochemical staining
(TNF-a and iNOS), it was observed that the staining
was more in the AD group and less in the combined

group.

Conclusion
As a result, we think that gilaburu has a protective
effect against lung damage caused by Amiodarone.

Keywords: Amiodarone, Amiodarone
Gilaburu, Lung toxicity, Viburnum opulus L.

toxicity,

nolik bilesikler, seker ve vitaminler bakimindan zengin
icerige sahip bir bitkidir. Baslica Kayseri ilimizde yetis-
mektedir. Meyvesi genellikle sonbaharda ekim ayinda
toplanmaktadir. Geleneksel bir icecek olarak tuketil-
mektedir. Yapilan galismalarda bitkinin yapraklari, i-
cekleri, meyveleri, ¢ekirdekleri incelenmis ve karote-
noid, fenolik asit, flavonoid, proantosiyanidin, vitamin,
mineral, glutatyon iceriginden oldukga zengin oldugu
ve antioksidan etkinli§inin oldugu belirtilmistir (8, 9).
Gilaburu; dolasim, solunum, sindirim rahatsizliklar
dahil olmak tzere c¢esitli hastaliklarin tedavisinde de
uzun suredir geleneksel olarak kullaniimaktadir (10).
Gilaburu meyvesinin suyunda bulunan flavonoidlerin
antiproliferatif, antialerjik, antiviral, antiinflamatuvar
etki gosterdigi bircok calismada gosterilmistir (11).

Calismamizda Amidaronun olusturdugu akciger tok-
sisitesine karsi gilaburunun koruyucu etkisinin olup
olmadigini incelemeyi amagladik. Bu amagla deney
sonunda elde edilen akciger dokularina histokimya-
sal yontem kullanilarak hematoksilen-eozinle boyama
yapildi. Ayrica immunoistokimyasal yontem ile TUmor
Nekroz Faktor-a (TNF-a) ve indiiklenebilir Nitrik Oksit
Sentaz (INOS) boyamasi yapildi ve 1sik mikroskobu
altinda degerlendirildi.

Gerec ve Yontem

Bu calisma Siileyman Demirel Universitesi Tip Fakiil-
tesi Deney Hayvanlari Arastirma Laboratuvari, Histo-
loji ve Embriyoloji Anabilim Dali Arastirma Laboratu-
vari'nda gerceklestirilmistir.



Calismada, Wistar cinsi 300-350 gr araliginda toplam
32 adet erkek sican kullanildi. Stileyman Demirel Uni-
versitesi Tip Fakultesi Deney Hayvanlari Arastirma
Laboratuvari Uretim Biriminde uretilmis olan sicanlar
deney siiresince standart nem, 1sik (12 saat gun IsI-
§1/12 saat karanlik), 1s1 (25 °C) kosullarinda bulundu-
ruldu. Deney siresince su ve besine sinirsiz erisim
(ad libitum) izni verildi.

Calismamiz, Silleyman Demirel Universitesi Hay-
van Deneyleri Yerel Etik Kurulu tarafindan onaylan-
di (HADYEK-15.09.2022 Tarih 06/68’ nolu Karar.) ve
tim calisma boyunca etik kurallara uyuldu.

Deney Plani

Deney hayvani olarak 32 adet Wistar cinsi rat (si¢can)
kullaniimistir. Ratlar rasgele secilerek 4 gruba ayril-
mislardir (Tablo 1).

Amiodaron (Cordarone/3ml 1.V, Sanofi Aventis) igin
dozaj literatlire dayanarak 100 mg/kg olarak belirlen-
mistir. (12,13). Her rat icin vicut agirligina goére he-
saplanmis ve intraperitonal olarak deney siresince,
ayni saatte enjeksiyonlari yapiimistir. Gilaburu (Vibur-
num Plus, Talex Pharma) toz ekstrakt miktari da 100
mg/kg olarak belirlenmis ve 10 ml fizyolojik salinde
¢OzUlmuastlr (14). Oral gavaj yontemiyle uygulanmis-
tir (Tablo 2).

Deney sonunda anestezi [Ketamin HCI (Ketasol %10,
10 ml Richter Pharma) 90 mg/kg ve Ksilazin HCI

Deney modeli

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Rompun %2, Bayer) 10mg/kg] uygulanarak tim rat-
lar sakrifiye edilmistir. Histokimyasal ve immunohisto-
kimyasal degerlendirmeler icin alinan akciger dokulari
formaldehit icerisine alinmistir.

Histokimyasal Analizler

Doku o6rnekleri %10’luk nétral formaldehit sollisyo-
nunda tespit edildi. Dokulara rutin takip proseduri uy-
gulandi. Takip sonunda elde edilen parafin bloklardan
3-5 mikrometre kalinhiginda kesitler alinarak hema-
toksilen eozinle boyandi. Boyama sonunda kesitler
IStk mikroskobu (Olympus CX21 FS) altinda deger-
lendirilerek fotograflandi.

imminohistokimyasal Analizler

Parafin bloklara gdmilen akciger doku érneklerinden
3-5 mikrometre kalinliginda alinan kesitler immunois-
tokimyasal analizler igin lizinli lamlara aktarildi. Elde
edilen 6rneklere iINOS (Rabbit anti-iINOS antibody,
Abcam Cat No: ab178945) ve TNF-a (Rabbit anti-TN-
F-a antibody, Abcam Cat No: ab205587) antikorlari
kullanilarak boyama yapildi. Daha sonra 1sik mikros-
kobu (Olympus CX21 FS) altinda semi-kantitatif ola-
rak degerlendirildi.

istatistiksel Analiz

istatistiksel analizler IBM SPSS 20.0 programi kullani-
larak yapildi. Sonuclar ortalama + standart hata olarak
verildi. Olciim degerleri homojen dagilim géstermedi-
gi icin non-parametrik testlerle calisildi. Gruplar arasi
farkin anlamhhdini degerlendirmede Kruskal-Wallis

Deney Gruplari Grup basina hayvan adedi
Kontrol grubu 8
Amiodaron verilen grup 8
Amiodaron + Gilaburu verilen grup 8
Gilaburu verilen grup 8

Tablo 2 Uygulama prosedurt

Ajan Uygulama Dozu Uygulama Yolu Uygulama Sikhigi Deney siiresi
Amiodaron 100mg/kg intraperitoneal Gunde 1 kez 10 gun
Gilaburu 100mg/kg Oral Gavaj Ginde 1 kez 10 gun
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Varyans analiz testi kullanildi. Anlamli bulunan var-
yans analiz sonuclari Mann-Whitney U ile sorgulandi.
Anlamlilik sinirt p<0.05 olarak kabul edildi.

Bulgular

Deney Sonunda Rat Sayisi

Deneyin 6.giiniinde AD verdigimiz gruptaki bir rat
6ldu. Deneyin 7. Gunlnde yine AD grubunda bir ratta
solunum sikintisinin oldugu fark edildi. 3 gtin boyun-
ca 3 ml serum fizyolojik verilerek durumu takip edildi.
Son enjeksiyonu yapildigi gece 6ldi. Dolayisiyla AD
grubunda 6 hayvan kaldi.

Histokimyasal Bulgular
Histokimyasal degerlendirmede, morfolojik degisik-
likleri gdzlemlemek ve degerlendirmek i¢in rutin H&E
boyama yapildi (Tablo 3).

Kontrol grubuna ait akciger doku kesitlerinde normal
histolojik gériniim gozlendi (Sekil 1).

AD grubuna ait akciger dokularinda bazi yapisal de-
gisiklikler gozlendi. Bu degisiklikler; alveoller arasi
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septumda yangisal hicre infiltrasyonuna bagli kalin-
lasma, vaskuiler konjesyon, alveollerde dejenerasyon,
perivaskiler alanda mononiileer hiicre infiltrasyonla-
ri, alveoler konjesyon, peribronsiyal lenfoid dokuda
hiperplazi, yag hicresi hiperplazisi seklinde izlendi
(Sekil 1).

AD+GL grubuna ait akciger dokularinda, yapisal ola-
rak AD grubuna kiyasla dizelmeler oldugu go6zlendi
(Sekil 1).

GL grubunda ise kontrol grubuna yakin bir goérinim
go6zlendi (Sekil 1).

immiinoistokimyasal Bulgular

iNOS immiin Boyama

Immiinohistokimyasal yoéntemle boyanan akciger
doku kesitlerindeki iINOS yogunluklarinin belirlen-
mesinde, yari-nitel degerlendirme yodntemi kullanildi
(16,17). Akciger dokusundaki gruplara gore ortalama
iINOS boyanma dereceleri Tablo 4’ te verilmistir.

Immunohistokimyasal degerlendirmede; kontrol gru-
bunda boyanma gézlenmedi (Sekil 2).

Akciger dokusunda gozlenen yapisal degisikler ve Kruskall-Wallis p degerleri.

Kruskall-
Grup | Grup Il Grup Il Grup IV .

S (T ] (Kontrol) n=8 (AD) n=6 (AD+GL) n=8 (GL) n=8 I

p Degerleri
Parametreler/ Skor S| [FE Ot - |+ ||| Ort| - |+ [ ) Ort | - |+ |+ |+ Ort
Mononiikleer hiicre <0.05
infiltrasyonu 7/110| 0 -|0/0|1|5 |+++|0|6|(2| 0O | +|8|0|0]| 0 | - <o,
Vaskiiler Konjesyon slolol o lolol1!l 5 |+++l1l5l2l 0l +17/1]0] o i p<0,05
Peribronsiyal
lenfoid dokuda <0.05
hiperplazi 6/2/0| 0 -10(0|1|5 |+++|0|3|(5| 0 |+ |7|1|0]| O | - p<o,
Alveoler konjesyon slolol o lol2/alol++l3ls5/0lol+lslololo i p<0.05
Alveoller arasi 0 <0.05
septumda kalinlasma |7|{1| 0| O - |0 2|4 |+++|1|5|2 | 0|+ |7(2/0]| O - p<L,
Yag hiicre hiperplazisi slololo!l -lololal 2 1++l5/2/110!-17/1l0! 0 ) p<0,05

*Skorlama: (-) negatif skor: yapisal degisiklik gdzlenmedigini, (+) 1 pozitif skor: hafif derecede, (++) 2 pozitif skor: orta derecede,
(+++) 3 pozitif skor ciddi bir yapisal degisikligin gerceklestigini ifade etmektedir (12,15).
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Sekil 1
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Kontrol grubuna ait rat akciger dokusu (10X) ormal histolojik gériiniim gézlendi. b) AD grubuna ait rat akciger
dokusu; peribronsiyal lenfoid dokuda hiperplazi (siyah ok), yag hucre hiperplazisi (yildiz) 4X) c) AD grubuna ait
rat akciger dokusu; bag dokusu artisi (yildiz), hemorajik alanlar (siyah ok) (10X) d) AD+GL grubuna ait rat ak-
ciger dokusu (10X); AD grubuna kiyasla iyilesme gozlendi. €) GL grubuna ait rat akciger dokusu (10X); Kontrol
grubuna yakin bir gérinim gozlendi. (H&E)

Sekil 2

INOS immiin boyama. a) Kontrol grubuna ait rat akciger dokusu (10X); boyanma izlenmemekte. b) AD grubu-
na ait rat akciger dokusu (10X); yogun boyanma izlenmekte. ¢c) AD+GL grubuna ait rat akciger dokusu (10X);
AD grubuna gore zayif bir boyanma izlenmekte. d) GL grubuna ait rat akciger dokusu (10X); kontrol grubuna

benzer sekilde boyanma izlenmemekte.

AD grubunda, kontrol grubuna kiyasla yogun bir bo-
yanma gozlendi. Ozellikle perivaskiler alanda ve
alveollerin gevresinde yogun boyanma godzlenmistir
(Sekil 2).

AD+GL grubunda ise AD grubuna kiyasla daha hafif
bir boyanma gozlenmistir (Sekil 2).

GL grubunda ise kontrol grubuna yakin hafif bir go-
rantd gozlenmistir (Sekil 2).

TNF-a immiin Boyama

immiinohistokimyasal yontemle boyanan akciger
doku kesitlerindeki TNF-a boyanma yogunluklarinin
belirlenmesinde, yari-nitel degerlendirme ydntemi kul-

lanildi (17). Akciger dokusundaki gruplara goére orta-
lama TNF-a boyanma dereceleri Tablo 5'te verilmigtir.

Kontrol grubuna ait akciger dokularina TNF-a immun
boyanma gozlenmemistir (Sekil 3).

Kontrol grubuna kiyasla, AD grubu akciger dokularin-
da yogun bir boyanma gozlenmistir (Sekil 3).

AD+GL grubunda, AD grubuna kiyasla daha hafif bir
boyanma izlendi (Sekil 3).

GL grubunda kontrol grubuna yakin sekilde ya hi¢ bo-

yanma gozlenmedi ya da ¢ok hafif sekilde bir boyan-
ma gozlendi (Sekil 3).
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Sekil 3
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TNF-a immin boyama. a) Kontrol grubuna ait rat akciger dokusu (10X); boyanma izlenmemekte. b) AD grubu-
na ait rat akciger dokusu (10X); yogun boyanma izlenmekte. ¢) AD+GL grubuna ait rat akciger dokusu (10X);
AD grubuna gore zayif bir boyanma izlenmekte. d) GL grubuna ait rat akciger dokusu (10X); kontrol grubuna

benzer sekilde boyanma izlenmemekte.

Akciger dokusundaki gruplara gore ortalama iNOS boyanma dereceleri

Kontrol

AD AD+GL GL

Boyanma Dereceleri

++ + -1+

* (-): Boyanma yok, (-/+): Cok hafif boyanma, (+): Az boyanma, (++): Orta derecede boyanma, (+++): Yogun boyanma

Akciger dokusundaki gruplara gore ortalama TNF-a boyanma dereceleri

Kontrol

AD AD+GL GL

Boyanma Dereceleri

++ +

-+

*(-): Boyanma yok, (-/+): Cok hafif boyanma, (+): Az boyanma, (++): Orta derecede boyanma, (+++): Yogun boyanma

Tartisma

Amiodaron, yan etkilerine ragmen sinifindaki bircok
anti-aritmik ajana gore etkisi yiiksek ve hayati dne-
me sahip bir ilactir. Hastane disinda gerceklesen
kardiyak arrest gibi geri dénlsu zor olabilen klinik
durumlarda dahi ilk tercih edilen ilaglar listesindedir
(18). Amiodaronun olumsuz sistemik etkilerinin ¢cogu,
farmakokinetik 6zellikleri ve bunun sonucunda doku
birikimi ile ilgilidir. Amiodaronun en ciddi, korkulan ve
potansiyel olarak yasami tehdit eden olumsuz etkile-
ri, Amiodaron kaynakli Pulmoner Toksisitedir (APT).
APT ayrica “Amiodaron akciger hastaligi” olarak veya
“Amiodaron pndmonisi” adiyla anilir (19). Amiodaron
pulmoner toksisitesi, goruntiileme ve patoloji agisin-
dan klinik olarak ilaca bagh akciger hasarinin ayirt
edici bir seklidir. indisansi yaklasik %5-15 arasindadir
(20). Amiodaron, yag ve dokularda, ¢zellikle akciger-
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lerde sekestrasyon yapan lipofilik bir ilagtir. Akciger
dokusundaki konsantrasyonu, diger organlarinkinden
4-7 kat daha yuksektir, tedavi kesildikten sonra akci-
ger dokusunda bir yil kalir (21).

AD'nin tavsiye edilen daha dusuk idame dozu, azal-
mis bir genel insidansa donismus olsa da, APT orta-
ya ¢ikabilir (22). Ortalama olarak, 200 mg'dan daha
az bir dozajla tedavi goren hastalarin %0,1-0.5'inde,
400 mg'dan fazla dozaj kullananlarin %5-15'inde ve
yine dozaji 1200 mg'in tzerinde olan hastalarin ise
%50'sinde APT gelisebilmektedir (23, 24). Giunde
1000 mg intravendz yukleme dozu, APT gelisme ris-
kini arttinir (25). Semptomlar spesifik degildir ve hal-
sizlik, orta ates, vucut agirigr kaybi, haftalar ve aylar
arasinda ilerleyen efor sirasinda dispne, 6n planda
olabilen ve APT' nin klinik veya gorunttileme baslangi-
cindan dnce olabilen non-produktif 6ksurik ve plore-



tik g6gus agrisidir (26). APT'nin en ayirt edici 6zelligi
histolojik gérinimudur. Bu, kdpukli bir sitoplazmayi
veya histiyositlerin, pnédmositlerin ve diger lokal akci-
ger hicrelerinin vakuolasyonunu ve bronkoalveolar
lavaj (BAL) sivisindaki kopikli alveolar makrofajlari
icerir (27). Pulmoner toksisitenin tedavisi, amiodaron
kullaniminin kesilmesini ve siklikla kortikosteroid ve-
rilmesini icerir. Amiodaronun uzun yari émri nede-
niyle daha uzun sureli bir tedaviye ihtiya¢ duyulabi-
lir (28). Bader Al Shammari ve arkadaslari yaptiklari
mekanistik ¢alismada uzun sireli AD kullanima bagh
gelisen akciger pnémonisini degerlendirmislerdir (28).
Santos ve arkadaslarinin yaptigi ¢alismada ratlara 6
hafta boyunca haftada 5 kez 175mg/kg dozda amio-
daron uygulamislardir. Calisma sonunda AD kaynakli
akciger dokusunda kollajen lif miktarinda artis ve tip
[l pnémosit lezyonu gozlemisler ve buna bagh olarak
akciger doku empadansinin arttigini ileri sirmaslerdir
(29). Calismamizda literatlire benzer sekilde AD'nin
akciger toksisitesine sebep oldugunu goézlemledik.

Calismamizda degerlendirilen immonuhistokimya-
sal analizlerde AD’nin sebep oldugu toksisiteyi, lite-
ratirdeki bulgulari destekler nitelikte sonuclanmistir.
AD grubunda akciger dokusunda perivaskiler alanda
iINOS boyanmanin pozitif olmasi, enflamasyona bagh
olarak vaskuler endotel hiicrelerinde iINOS enziminin
tetiklenmesi sonucu Nitrik Oksit (NO) Uretimini arttir-
digini gostermistir. Akut enflamasyonun bir mediator
olan TNF-a sitokin diizeyine bakilmak icin uygulanan
immunohistokimyasal boyama sonuclarina gére ak-
ciger doku parankiminde enflamasyonun olustugu
gosterilmistir. Ek olarak Mohammed W’nin yaptigi ca-
hsma da kan drneklerinde TNF-a ve NO seviyelerine
bakilmis ve AD grubunda artis gérilmustir (12). Bu
sonug ¢alismamizda kullandigimiz immunohistokim-
yasal boyama sonuglarimizi desteklemektedir.

Gilaburu, Viburnum Opulus L, Diinyada genellikle
cranberry, European cranberrybush adiyla bilinen bir
bitkidir (30). Viburnum cinsinden Gilaburu diinyada
Avrasya ve Kuzey Afrika’da ormanlarin ¢evresinde ve
yurdumuzda en yaygin olarak Kayseri ilinde bulunan
ve tibbi kullanis amacina sahip olan bir bitkidir (31).
GL, dolasim, solunum, sindirim rahatsizhklari dahil
olmak Uzere cesitli hastaliklarin tedavisinde kullanil-
maktadir. Laima Cesoniené ve arkadaslarinin Vibur-
num opulus genotiplerinin biyokimyasal ve tarimsal
biyolojik cesitliligi Uzerine yaptiklar calismada elde
ettikleri veriler, bitkinin fonksiyonel gida ve farmakoloji
alani icin potansiyel bir biyolojik aktif madde kaynagi
oldugunu dogrulamistir. Viburnum opulus'u biyokim-
yasal olarak terapatik ajan olarak kullaniimasinda 6ne
cikaran ozellikler, blylk miktarda fenolik, karotenoid,
askorbik asit ve diger saghgi tesvik edici bilesiklere
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sahip olmasidir (10). Hayriye B. ve arkadaslar, gi-
laburu meyvesinin igeriginde yiksek A, E vitamini,
likopen, beta-karoten, redilkte ve okside glutatyon
icerdigini ortaya koymuslardir. Ayrica ¢alismada Kay-
seri ilinde farkli yorelerde yetisen meyvelerin icerikleri
karsilastinimis ve Melikgazi ilgesinde yetisen gilaburu
meyvesinin en yararli oldugu ortaya konulmustur (32).

Yapilan c¢alismalarda gilaburunun klorojenik asit,
gallik asit, malik asit, ellarjik asit, katesin, quercetin,
ferulik asit gibi organik asit ve fenolik bilesiklere sa-
hip oldugu gosterilmistir (33-34). Meyvenin c¢ekirdek
iceriginde ise aspartik asit, valin, glisin, serin, gluta-
mik asit, 16sin, prolin, izoldsin, arjinin, tirozin, alanin,
fenilalanin, histidin, treonin, lisin ve gibi aminositlerin
varligina rastlaniimistir (35). Altun ve arkadaslar de-
neysel calismalarinda sicanlarda Viburnum opulus
bitkisinin hepatoprotektif oldugu ve yiiksek glikoz de-
gerlerini dusurerek dengeledigi gosterilmistir. Bu et-
kinin, ekstraktin icerdigi glikozitler ve polifenoller gibi
iceriklerden kaynaklandigini 6ne surmuslerdir (11).
ilhan ve arkadaslarinin yaptigi calismada (rolitiyazisi
tetikleyen sodyum okzalat tizerine gilaburunun etkisi-
ni incelemisler ve GL'nin geleneksel tipta bobrek tasi
tedavisinde kullanilabilecegini ileri sirmuslerdir (36).
Bir baska calismada Gilaburu meyve suyunun cesitli
ve genis araliktaki gram pozitif-gram negatif bakte-
rilerin gelisimi Uzerinde ytiksek oranda inhibe edici
etkisi oldugu gosterilmistir (37). Son yillarda yapilan
¢alismalarda gilaburu meyve suyunun antioksidan
Ozelliginden dolayi bazi timoral olusumlarda azalma
sagladigi, iskelet ve kas sistemini rahatlatici, yiksek
tansiyona sahip hastalarda damar sistemini rahatlat-
tig1, yatistirdigi, kalp gugclendirici etkide oldugu, ka-
bizlik ve idrar problemlerine karsi tedavi edici oldugu
belirtilmistir (38-40).

Ulger ve arkadaslarinin yaptigi calismada gilaburu
suyunun kolon kanserinin baslangic asamasinday-
ken ilerlemesini yavaslatabilecegini 6ne strmislerdir
(41). Dilek C.'nin farelerde deneysel olarak olusturu-
lan EAT (Ehrlich Assit Timor) modeline karsin gila-
buru suyu uyguladiklari calismada, tedavi grubundaki
kanser hiicrelerinin karaciger ve bobrekte daha az tu-
tulum yapmasi ve metastaz yapmamasi gilaburunun
antikanserojenik etkinliginin bir sonucu olabilecegini
distinmauslerdir. (42). Gilaburu kemoterapatik ilaclarin
yan etkilerini 6nlemek amaciyla da literatiirde arasti-
riimis antioksidanlardan biridir. Yaptigimiz calismada
amiodaron kaynakli akciger toksistesi tizerine gilabu-
runun iyilestirici etkisini gézlemledik. Bu sonuglarimiz
literattirde yapilan calismalari destekler niteliktedir.

Ulkemizde endemik olarak yetisen ve literatiirde bir-
¢ok etkinligi ile ele alinan Gilaburu saglik sektorii ve
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ilag sektort icin dnemli bir yere sahip olabilecegini dii-
stinmekteyiz. Daha 6nce literatiirde Amiodaron toksi-
sitesine karsin Gilaburu meyve ekstraktinin kullanildi-
g1 bir calismaya rastlaniimamistir. Rat akciger dokusu
Uzerindeki amioadaron kaynakl toksisitenin iyilestiril-
mesi ve 6nlenmesinde gilaburunun sahip oldugu yuk-
sek fenolik bilesiklerin ve organik asitlerin varhginin
bir sonucu oldugunu disinmekteyiz. Bulgularimiz da
bu sonucu desteklemektedir. Ancak amiodaron toksi-
sitesinin molekiler diizeydeki mekanizmalari in vivo
ve in vitro calismalarla desteklenmelidir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Calismada, Wistar cinsi 300-350 gr araliyinda toplam
32 adet erkek sican kullanildi. Stileyman Demirel Uni-
versitesi Tip Fakiltesi Deney Hayvanlari Arastirma
Laboratuvari Uretim Biriminde uretilmis olan sicanlar
deney slresince standart nem, i1sik (12 saat giin 1SI-
§1/12 saat karanlik), 1s1 (25 °C) kosullarinda bulundu-
ruldu. Deney siresince su ve besine sinirsiz erisim
(ad libitum) izni verildi.

Calismamiz, Suleyman Demirel Universitesi Hay-
van Deneyleri Yerel Etik Kurulu tarafindan onaylan-
di (HADYEK-15.09.2022 Tarih 06/68’ nolu Karar.) ve
tiim calisma boyunca etik kurallara uyuldu.

Finansman

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

Verilerin Ulasilabilirligi
Veriler yazarlardan talep edilebilir.
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Oz

Amag

Sodyum valproat, antiepileptik ilaclardan en yaygin
kullanilanlardan birisi olup uzun sireli maruziyet so-
nucunda toksik etkilidir. Uzun sireli sodyum valproat
maruziyeti dokularda 6zellikle oksidatif stres ve infla-
masyon artisina neden olmaktadir. Rutin, bir¢ok bitki-
de dogal olarak bulunan antioksidan, antiinflamatuvar
ve antiapoptotik etkilere sahip bir flavanoiddir. Bu ¢a-
lismada, sodyum valproat kaynakli mide doku hasari
Uzerine dogal bir antioksidan olan rutinin kullanimi ve
muhtemel etkilerinin arastirilmasi amaclanmistir.

Gerec ve Yontem

35 adet Wistar albino cinsi sican kontrol, rutin, sod-
yum valproat, sodyum valproat+rutin-50mg ve sod-
yum valproat+rutin-100mg gruplari olmak Uzere 5
gruba ayrildi. 14 giin boyunca 500 mg/kg dozda sod-
yum valproat uygulamasiyla birlikte 50 veya 100 mg/
kg rutin uygulamasi oral gavaj yolla yapildi. 15. giinde
sicanlar dekapite edilerek mide dokulari alindi. SOD,
KAT, GPx aktiviteleri ile MDA, GSH seviyeleri ile oksi-
datif stres hasari spektrofotormetrik yontem ile analiz

edildi. NF-kB, TNF-a, COX-2 ve MMP-9 transkripsi-
yon dizeyleri ile inflamasyon hasari ve Bax, Bcl-2,
Kaspaz-3 mRNA transkripsiyon duzeyleri ile apop-
totik hasar analizi RT-PCR yo6ntemi ile analiz edildi.
Ayrica konjesyon, hemoraji, mukoza hasari, hicre
infiltrasyonu ve bez dilatasyonu acisindan skorlama
icin hematoksilen-eozin boyama ile histolojik analizler
yapildi.

Bulgular

Mide dokularinda kontrol grubuna goére sodyum
valproat grubunda MDA duzeyi ile NF-kB, TNF-a,
MMP-9, COX-2, Bax ve Kaspaz-3 mRNA transkripsi-
yon dizeyleri artmis (p<0.05), KAT, SOD, GPX akti-
viteleri ile GSH diizeyi ve Bcl-2 mRNA transkripsiyon
dizeyi azalmistir (p<0.05). Rutin uygulamasiyla birlik-
te sodyum valproata bagl tim bu degisikliklerde tersi
yonde aktivite meydana gelmistir (p<0.05).

Sonug

Mide dokularinda sodyum valproat maruziyetinin ne-
den oldugu toksik etkiye karsi rutinin potansiyel koru-
yucu 6zelliklere sahip oldugu sonucuna varildi.
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Abstract

Objective

Sodium valproate is one of the most commonly used
antiepileptic drugs and is toxic after long-term exposure.
Long-term exposure to sodium valproate causes an
increase in oxidative stress and inflammation in tissues.
Rutin is a flavonoid naturally found in many plants
with antioxidant, anti-inflammatory, and antiapoptotic
effects. This study aimed to investigate the use and
possible outcomes of rutin, a natural antioxidant, on
gastric tissue damage caused by sodium valproate.

Material and Method

35 Wistar albino rats were divided into 5 groups: control,
rutin, sodium valproate, sodium valproate+rutin-50mg,
and sodium valproate+rutin-100mg. For 14 days, a
500 mg/kg dose of sodium valproate and 50 or 100
mg/kg of rutin were administered by oral gavage. On
the 15th day, rats were decapitated and gastric tissues
were removed. SOD, CAT, GPx activities, MDA, GSH
levels, and oxidative stress damage were analyzed by
spectrophotometric method. Inflammation damage by

Giris

Valproat (2-propilpentanoik asit - SVP), bazi epilepsi
turlerinin ve bipolar bozukluk, néropatik agri ve mig-
ren gibi bircok nérolojik durumun tedavisinde kullani-
lan sentetik bir ilagtir (1). SVP etkisini y-aminobuitirik
asit (GABA) metabolizmasinin inhibisyonu ve sinir
uclarina GABA geri aliminin durdurulmasi ile goster-
mektedir (2). SVP'In kullanimi genel olarak guvenli
bir ilag kategorisinde siniflandiriimasina ragmen bazi
durumlarda kullanimi ciddi toksik etkilere neden ol-
maktadir (3). Toksisite, terapotik diizeye ulasmak icin
doz ayarlamalari ile, metabolik bozuklugu olan has-
talarda, ilag-ila¢c etkilesimlerinde veya kendine zarar
verme girisimlerinde ortaya ¢ikabilmektedir (4). Toksik
etkileri, hematolojik sistem, sinir sistemi ve sindirim
sistemi gibi ¢oklu organ sistemlerinde gorulmektedir
(5). SVP'In uzun sdreli kullanimi mide bulantisi, kus-
ma, istahsizlik, sedasyon, kilo alimi, sa¢ dokulmesi,
hepatotoksisite, ensefalopati ve miyopatiye neden
olabilir (6). Tim bu nedenlerden dolayi norolojik has-
taliklara karsi kullanilan ilaglardan SVP’in hedef disi
toksisitesi, tedavi goren bazi hastalar icin buyik bir
endise kaynagi olmaya devam etmektedir (1). SVP'In
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Rutin Mide Dokusunu Sodyum Valproat
Toksisitesinde Korur

NF-kB, TNF-a, COX-2, and MMP-9 transcription levels
and apoptotic damage by Bax, Bcl-2, and Caspase-3
MRNA transcription levels were analyzed by RT-PCR
method. Histologic analysis with hematoxylin-eosin
staining was also performed to score for congestion,
hemorrhage, mucosal damage, cell infiltration and
gland dilatation.

Results

In gastric tissues, MDA level and NF-kB, TNF-a, COX-
2, MMP-9, Bax and Caspase-3 mRNA transcription
levels increased (p<0.05), CAT, SOD, GPX activities,
GSH level and Bcl-2 mRNA transcription level
decreased (p<0.05) in sodium valproate group
compared to control group. Rutin administration
resulted in a reversal of all these changes due to
sodium valproate (p<0.05).

Conclusion

It was concluded that rutin has potential protective
properties against the toxic effect of sodium valproate
exposure in gastric tissues.

Keywords: Apoptosis, Gastric Toxicity, Inflammation,
Rutin, Oxidative stress, Valproate

toksik etkisinin altinda yatan ¢esitli mekanizmalardan
oksidatif stres ve inflamasyonun indiklenmesi en faz-
la bilinenler arasindadir. SVP, muhtemelen ROS Ure-
timini artirarak lipid peroksidasyonuna neden olarak
malondialdehit (MDA) duzeyini arttirmaktadir. Ayni
zamanda katalaz (KAT), stperoksit dismutaz (SOD),
glutatyon peroksidaz (GPx) aktiviteleri ve glutatyon
(GSH) duzeyini azaltarak antioksidan kapasiteyi du-
surmektedir (3). Oksidatif stres artisi, bir transkripsi-
yon faktort olan Nikleer Faktor Kappa B (NF-kB) yo-
lagini tetikleyerek inflamatuvar sireci de beraberinde
getirir. Bu nedenle, SVP toksisitesine karsi ozellikle
bu mekanizmalari diizenleyici dogal etken maddeler
Uzerinde yapilan arastirmalar, yogun bir sekilde de-
vam etmektedir (3).

Flavonoidler, bitkilerde dogal olarak bulunan sekon-
der metabolitlerdir (7). Flavonoidler, antioksidan, an-
ti-inflamasyon, antialerjik, antiviral, antibakteriyel ve
antitimor ozellikleri nedeniyle popltler arastirma ala-
nidir (8). Rutin (3,3',4',5,7-pentahidroksiflavon-3-ram-
noglukozit), karabugday, 1spanak, domates yapragi,
elma, sogan ve cayda dogal olarak bulunan flavonoid
glikozittir (9). Arastirmalarda rutinin antiinflamatuvar,



antioksidan, antihipertansif, antiapoptotik, antiotofajik
ve noroprotektif 6zellikleri nedeniyle, basta oksidatif
stresin neden oldugu hastaliklara ve lipid peroksidas-
yonuna karsi olmak lzere birgok hastaliga karsi koru-
yucu etki gosterdigi rapor edilmistir (10).

Calismadaki amag, sicanlarda SVP ile olusturulan
mide hasarinda dogal bir flavanoid olan rutinin oksi-
datif stres, inflamasyon ve apoptoz hasarinda Kkilit pa-
rametreler Uzerine etkilerinin biyokimyasal, molekuler
ve histopatolojik yontemler ile arastiriimasidir.

Gerecg ve Yontem

Deney Hayvanlari ve Deneysel Prosediir

Deneyde 220-250 gr, 9-10 haftalik,35 adet Sprague
dawley cinsi erkek sican kullanildi. Hayvanlar 24-
250C sabit sicaklik ve 12 saatlik karanlik—aydinhk
siklusu saglanarak standart kafeslerde barindirildi.
Normal igme suyu ve standart sican yemi ile ad libi-
tum olarak beslendi. Etik kurul izni Ataturk Universi-
tesi Hayvan Deneyleri Yerel Etik Kurulundan alindi
(11.11.2022 - 2022/12-265). Tum hayvan deneyleri
Atatlrk Universitesi hayvan deneyleri merkezinde ya-
pildi. Deney hayvanlari her grupta rastgele 7 sigcan
olacak sekilde 5 gruba ayrilmistir. Dozlar literattirden
faydalanilarak belirlenmistir (3).

1. Kontrol Grubu: 14 giin oral gavaj yolla serum fizyo-
lojik verildi.

2. Rutin Grubu: 100 mg/kg rutin oral gavaj yolla olarak
14 gun verildi.

3. Sodyum Valproat Grubu (SVP): 14 giin 500 mg/kg
sodyum valproat oral gavaj yolla verildi.

4. Sodyum Valproat+Rutin 50 Grubu (SVP+RU-
TIN50): 14 giin 500 mg/kg sodyum valproat oral gavaj
yolla verildi ve 30 dakika sonra 50 mg/kg oral gavaj
yolla rutin 14 gin verildi.

5. Sodyum Valproat+Rutin 100 Grubu (SVP+RU-
TIN100): 14 giin 500 mg/kg sodyum valproat oral ga-
vaj yolla verildi ve 30 dakika sonra 100 mg/kg oral
gavaj yolla rutin 14 gtn verildi.

Doku Alimi

Rutinin son uygulamasindan 24 saat sonra (15.gin)
sicanlar hafif sevofloran anestezisi altinda dekapite
edilerek mide dokulari alindi. Alinan mide dokularinin
bir kismi histopatolojik analizler i¢in %10’luk formalin
solliisyonuna alinirken diger kismi biyokimyasal ana-
lizler yapilincaya kadar -20 °C’de saklandi.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Lipit Peroksidasyon Analizi

Lipit peroksidasyon analizi igcin MDA dizeyi belirlendi.
Analiz icin sicanlarin mide dokular %1,15 potasyum
klorir (KCI) soliusyonu icerisinde homojenize edil-
dikten sonra homojenizatlar 15 dk. boyunca 3,500
RPM'de santrifiij edildi. Elde edilen siipernatant kismi
analizlerde kullanildi. MDA seviyeleri, Placer et al. ta-
rafindan gelistirilen metot kullanilarak spektrofotomet-
rik (Bio-Tek, A.B.D.) yontem ile belirlendi (11).

Antioksidan Analizi

Antioksidan durum analizi i¢in KAT, SOD, GPx akti-
viteleri ve GSH seviyeleri sican mide dokularindan
Olculdi. SOD ve KAT dizeylerinin 6l¢imi igin slper-
natanlar, lipit peroksidasyondaki gibi elde edildi. GPx
aktivitesinin ve GSH seviyelerinin belirlenmesi icin
kullanilan sipernatantlar ise 10,000 RPM'de 20dk.
santriflij sonucu elde edildi. SOD aktivitesi Sun et al.
yontemine gore (12); KAT aktivitesi, Aebi yontemine
gore (13); GPx aktivitesi, Lawrence ve Burk tarafin-
dan gelistirilen yonteme gore (14); GSH seviyeleri ise
Sedlak ve Lindsay’in belirledigi yonteme gore ol¢uldi
(15). Enzim aktivitelerini hesaplamak igin mide dokula-
rinin toplam protein icerigi gerekliydi. Bunu belirlemek
icin Lowry et al. yontemi kullanildi (16). Analizlerde
spektrofotometrik (Bio-Tek, A.B.D.) ydontem kullanildi

RT-PCR Analizi

Sodyum valproat ve rutin uygulamalari sonrasi rat-
lardan alinan mide dokulari &ncelikle homojenize
(TissueLyser Il, Qiagen) edildi. Daha sonra RT-PCR
analizleri i¢cin dokulardan total RNA izolasyonu ger-
¢eklestirildi. Bunun icin hibrizol reagent (Lot no: 0920-
CC-945, HibriGen, Turkiye) kullanildi ve tim islem-
ler Greticinin talimatlarina uyularak gerceklestirildi.
izole edilen RNAlarin konsantrasyonlari NanoDrop
(BioTek Epoch) cihazinda belirlendi. Sonraki asama-
da total RNA'lar ¢ift zincirli cDNA'lara donusturaldd.
cDNA'lar olusturulurken iScript cDNA Synthesis Kit'i
(Bio-Rad, A.B.D.) kullanildi ve islemler Ureticinin tali-
matlarina birebir uyularak gergeklestirildi. cDNA olu-
sumunun dogrulanmasi i¢in yine NanoDrop cihazinda
Olcim alindi ve 260/280 oranlari kontrol edildi. Son-
rasinda elde edilen cDNA'lar NF-kB, TUumor nekrozis
faktor-alfa (TNF-a) ve Siklooksijenaz (COX-2), Bax,
Bcl-2, Kaspaz-3 ve Matriks metalloproteinaz-9 (MMP-
9) genlerinin goreli mRNA transkript seviyelerinin
belirlenmesinde kullanildi. mRNA transkript seviye-
leri QuantiTect SYBR Green PCR Master Mix (Kat
no:204143; Qiagen, Almanya) ile Rotor-Gene Q (Qi-
agen, Almanya) cihazinda Ureticinin talimatlari dog-
rultusunda olusturulan reaksiyon ile belirlendi. Reak-
siyon karisiminda kullanilan ve Tablo 1'de dizilimleri
sunulan primerler Oligo 6.0 primer design programin-
da tasarlandi. B-aktin internal kontrol olarak kullanildi.
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Tablo 1 Primerlerin dizilimleri

Rutin Mide Dokusunu Sodyum Valproat
Toksisitesinde Korur

Gene Sequences (5’-3’) Length (bp) Accession no
wis T AoTCococcccTiome
s TTCMCCASOATCORSCAS
aspezs | EACTSSATGTCASC TGO
waoin | F SASCCTICCTICTTeSOTTe

Cihazin verdigi CT degerleri ile 2-2°T metoduna gore
genlerin normalizasyonlari gerceklestirildi (17).

Histopatolojik Analiz

Deney sonunda sigan mide dokulart %10’luk formalin
soliisyonu icinde tespit amaciyla 48 saat tutuldu. Ru-
tin histolojik takip prosedirlerine uyarak dokulardan
parafin bloklar elde edildi. Ardinda mikrotom aracili-
giyla 5 mikron kalinhiginda kesitler alindi ve Hematok-
silen-eozin (H-E) ile boyandi. Butin gruplar X10 ve
X20' lik buyutmede incelenerek konjesyon, hemoraiji,
mukoza hasarl, hiicre infiltrasyonu ve bez dilatasyonu
acisindan skorlandi. Skorlama her bir parametre icin
(0 =Degisiklik yok, 1 =Hafif, 2 =Orta, 3 =Agir) seklinde
puanlandi. Toplam maksimum skor 15 olacak sekilde
hesaplandi. Histopatolojik analizler; bilgisayar destek-
li mikroskopla (Olympus CX 43, Japonya) fotograflan-
di ve baska bir histolog tarafindan kor incelemeye tabi
tutuldu incelendi.

istatistiksel Analiz

Tum analizlerden elde edilen veriler, GraphPad Prism
5.0 yazilimindan vyararlanilarak ortalamazstandart
sapma olarak verildi. Veriler, ¢oklu karsilastirmalar
icin Tukey'nin post hoc testleri ile tek yonli ANOVA
kullanilarak analiz edildi. istatistiksel anlamlilik icin
p<0,05 degeri kabul edildi.
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Bulgular

Oksidatif Stres Bulgulari

Mide dokularinda antioksidan diizeyi icin stiperoksit
dismutaz (SOD), katalaz (KAT), glutatyon peroksidaz
(GPx) aktiviteleri ile GSH duzeyleri ve oksidan diizeyi
icin ise MDA seviyesi dlgllmustar.

Elde edilen bulgulara gore, oksidan olan MDA di-
zeyi kontrol grubuna gére SVP grubunda artmistir
(p<0.05). SVP grubuna gére SVP+Rutin50 ve SVP+-
Rutin100 gruplarinda ise MDA dlizeyinde azalma
meydana gelmistir (p<0.05) (Sekil 1). Antioksidan du-
zeylerine gore, kontrol grubuna gére SVP grubunda
SOD, KAT ve GPx aktivitelerinde ve GSH diizeyinde
azalma (p<0.05), SVP grubuna goére SVP+Rutin50
ve SVP+Rutin100 gruplarinda artis meydana gelmis-
tir (p<0.05). Rutinin farkl dozlari kiyaslandi§inda 100
mg/kg daha fazla etki oldugu tespit edilmistir (p<0.05).
Rutin grubunda ise kontrol grubuna gére sadece GPx
aktivitisinde anlamli bir artis (p<0.05) varken diger
parametrelerde herhangi bir anlamli degisiklik yoktur
(Sekil 1).

inflamasyon Bulgulari

Mide dokularinda inflamasyon ile iliskili NF-kB, TNF-a
ve COX-2 transkript dizeyleri RT-PCR metoduyla in-
celenmistir. Kontrol grubuna gére SVP grubunda NF-
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Sekil 1
Gruplarin mide dokularinda oksidan ve antioksidan
bulgulari. Satunlar Gzerindeki harfler gruplarin bir-
birleriyle arasindaki istatistiksel farki gostermektedir.
p <0,05.

KB, TNF-a ve COX-2 mRNA transkript diizeylerinde
anlamli artis olmustur (p<0.05). SVP grubuna gore
SVP+Rutin50 ve SVP+Rutin100 gruplarinda ise bu
parametrelerde anlamli azalma olmustur (p<0.05).
Rutinin farkli dozlari kiyaslandiginda 100 mg/kg daha
fazla azalma oldugu tespit edilmistir (p<0.05). Rutin
grubunda ise kontrol grubuna gore tim bu paramet-
relerde herhangi bir anlamh degisiklik yoktur (Sekil 2).
inflamasyonda kilit ve son noktalardan olan MMP-9 dii-
zeylerinde de benzer bulgular tespit edilmistir (Sekil 3).

MMP-9

.’5 d

E 0,00 : . —IiRd
Kontrol Rutin SVP  SVP+RutinSVP+Rutin
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Sekil 3
Gruplarin mide dokularinda MMP-9 parametresi Uize-
rine SVP ve Rutin etkileri. Sttunlar tGzerindeki harfler
gruplarin birbirleriyle arasindaki istatistiksel farki gos-
termektedir. p < 0,05.
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Sekil 2
Gruplarin mide dokularinda inflamasyon parametrel-
eri Uzerine SVP ve Rutin etkileri. Sutunlar tzerinde-
ki harfler gruplarin birbirleriyle arasindaki istatistiksel
farki gostermektedir. p < 0,05.

Apoptoz Bulgulari

Mide dokularinda apoptoz duzeyini belirlemek ama-
clyla, Bax, Bcl-2 ve Kaspaz-3 mRNA transkript diizey-
leri RT-PCR metoduyla 6lctimustr.
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Sekil 4

Gruplarin mide dokularinda Bax, Bcl-2 ve Kaspaz-3
MRNA transkripsiyon duzeyi Uzerine SVP ve rutin et-
kileri. Sttunlar Uzerindeki harfler gruplarin birbirleriyle
arasindaki istatistiksel farki gostermektedir. p < 0,05.
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mRNA transkript bulgularina gére, SVP grubunda
kontrol grubuna apoptotik faktérler olan Bax ve Kas-
paz-3 dizeylerinde artis (p<0.05), antiapoptotik fak-
tor olan Bcl-2 dizeylerinde azalma tespit edilmistir.
SVP grubuna gére SVP+Rutin50 ve SVP+Rutin100
gruplarinda ise bu durum tersine donmis, Bax ve
Kaspaz-3 diizeylerinde azalma (p<0.05), Bcl-2 di-
zeylerinde artis olmustur (p<0.05). Rutinin farkh doz-
lari kiyaslandiginda 100 mg/kg daha fazla etki oldugu
tespit edilmistir (p<0.05). Rutin grubunda ise kontrol
grubuna gore tim bu parametrelerde herhangi bir an-
lamh degisiklik yoktur (Sekil 4).

Histolojik Bulgular

Kontrol ve Rutin grubu mide 1sik mikroskobik gérin-
tuler incelendiginde epitel dizgin dizilimli tek katl
prizmatik hiicreler seklinde gorildi. Gastrik mukoza
normal ve gastrik bezler bol, siki ve iyi diizenlenmis
yapl goruldi (Sekil 5A, 5B). SVP grubu incelendi-
ginde ise lamina propriasinda ve submukozasinda
inflamatuvar hiicre infiltrasyonu gézlendi. Ozellikle
bu gruptaki mukozalarda deskuamasyon goézlendi.
Ayrica vaskiler konjesyon diger gruplara gére daha
fazla goze carpti. Bu grupta lamina propriada bulu-
nan gastrik bezlerin yer yer dilatasyona ugradigi tes-
pit edildi (Sekil 5C). Sodyum valporat ile birlikte rutin
uygulanan gruplarin mide histopatolojik gortintilerine
bakildiginda, SVP grubuna gore patolojik degisiklik-
lerin azaldigi gozlendi. Ozellikle epitel ve mukozada-
ki hasarda azalma vardi. Bu gruplarda, dilatasyonun
ve inflamatuvar hicrelerin yogunlugunun hafifledigi
saptandi. Ozellikle 100 mg/kg rutin dozunun sodyum
valporat ile birlikte verilmesi sonucu gortinttler kontrol
grubuna daha yakin oldugu goézlendi (Sekil 5D, 5E).
Gruplara ait histopatolojik hasar skoru incelendiginde
ise SVP grubu kontrol grubu ile karsilastinidiginda
skorun istatistiksel olarak arttigi gorulirken, rutin ile

Histopatolojik hasar skoru

Rutin Mide Dokusunu Sodyum Valproat
Toksisitesinde Korur

birlikte verilen tedavi gruplarinda ise histopatolojik ha-
sar skorunda anlamli bir azalma tespit edildi (p<0.05).
Ozellikle yilksek doz olan 100mg/kg dozunun daha
etkili oldugu gézlendi (Tablo 2).

A 1

Sekil 5
Mide dokusunun isik mikrograflari (H&E boyama;
bar: kuguk harfler 50 pm — buyuk harfler 100pum).
(A,a): Kontrol grubu, (B,b): Rutin grubu, (C,c);: SVP
grubu; kivrik ok: vaskiler konjesyon, ok: inflamatuvar
hicre infiltrasyonu, (D,d): SVP+Rutin 50 grubu, (E,e):
SVP+Rutin 100 grubu. (F): Histopatolojik hasar skoru
(*p<0.05 kontrol grubu ile karsilastirildiginda; #p<0.05
SVP ile karsilastinidiginda, +p<0.05 SVP+Rutin 50 ve
SVP+Rutin 100 karsilastirildiginda. Veriler, ANOVA
ve ardindan Tukey testi kullanilarak analiz edildi.

Konjesyon | Hemoraji Mukozal inlgm_atuvar hiicre Dilatasyon Toplam
hasar infiltrasyonu Skor
Kontrol 0,78+0,22 | 0,33+0,00 | 0,44+0,22 0,33+0,19 0,66+0,19 2,54+0,222
Rutin 0,55+0,11 | 0,22+0,11 | 0,11+0,11 0,77+0,11 0,66+0,19 2,32+0,192
SVP 2,44+0,22 | 1,89+0,11 | 2,11+0,22 2,11+0,11 2,11+0,11 10,65+0,38¢
SVP+Rutin50 1,66+0,19 | 1,00+0,00 | 1,22+0,11 1,55+0,11 1,33+0,19 6,76+0,44°
SVP+Rutin100 1,22+0,11 | 0,89+0,11 | 0,44+0,22 1,00+0,00 0,78+0,22 3,91+0,31°

Ayni sutundaki farkli harfler istatistiki olarak farkliligi ifade eder *p<0,05. Veriler, ANOVA ve ardindan Tukey testi kullanilarak

analiz edildi.
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Epilepsi, kronik norolojik bir hastalik olup tim dinya-
da yaklasik 50 milyon insani etkileyen en ciddi has-
taliklarindan birisi olarak kabul edilmektedir. Amerika
Birlesik Devletleri Ulusal Saglk Enstitist (National
Institute of Health) raporlarina gore, epilepsi ¢ocuk-
lari etkileyen en yaygin dordiinci norolojik hastaliktir
(18). SVP, Amerika Birlesik Devletleri Gida ve ila¢ Da-
iresi (FDA) onayli antiepileptik ilaclardan birisidir (19).
Gastrointestinal rahatsizliklar, SVP uygulamasinin
yaygin yan etkileri arasindadir (20). Rutin bircok bitki-
de dogal olarak bulunan, 6zellikle antioksidan dzelligi
nedeniyle farkli dokularda toksik ajanlara karsi koru-
yucu etkili bir flavanoiddir (21). Literatlr taramasinda
Rutinin SVP kaynakli mide toksisitesine karsi koruyu-
cu etkisinin olup olmadigina dair bir bilgiye rastlanma-
mistir. Bu nedenle bu ¢alismada, SVP kaynakli mide
dokusu hasarinda rutinin oksidatif stres, inflamasyon
ve apoptoz Uzerine etkileri arastiriimistir.

Hucre zarinda lipitler en 6énemli bilesenlerden birisi
oldugundan dolayi reaktif oksijen tirevleri (ROS) du-
zeylerindeki artis lipid peroksidasyonunu tetiklemek-
tedir. MDA, coklu yag asitlerinin matabolizmasi sonu-
cu aciga cikan son uUrlinlerdendir (22). MDA, oksidatif
stres dizeyinin 6nemli bir géstergesiyken, KAT, SOD
ve GPx gibi enzimler, oksidatif stresi azaltarak antiok-
sidan 6zellik gostermektedir (23). Oksidatif strese kar-
sI koruyucu diger faktérlerden birisi de ROS drunlerini
baglayan GSH'tir (24). Oksidatif stresin SVP toksisi-
tesindeki ana faktérlerden biri oldugu dngoérilmekte-
dir (3). Mevcut calismada, oksidatif stres bulgularina
gore, SVP maruziyetine bagh olarak mide dokularin-
da MDA dizeylerinde artis ve antioksidan enzim akti-
viteleri ile GSH diizeyinde azalma meydana gelmistir.
Diger taraftan rutin uygulamasiyla birlikte artis gos-
teren MDA duzeylerinde azalma gérilirken, azalan
antioksidan enzimler KAT, SOD ve GPx ile GSH du-
zeylerinde artislar meydana gelmistir. Ozellikle rutinin
100mg/kg dozunda bu aktivitesi daha 6n plandadir.
Nitekim mevcut calismaya benzer olarak Tlzlner ve
ark. tarafindan sunulan calismada, SVP'nin mide do-
kusunda dengesiz bir oksidan/antioksidan hicresel
surec olusturdugu, MDA'nin arttiyi ve SOD aktivite-
sinin azaldigi rapor edilmistir (25). Kandemir ve ark.
ise calismalarinda, rutinin antioksidan enzimlerin akti-
vitelerini ve GSH seviyelerini artirarak oksidatif strese
karsi dnemli bir koruma sagladigini rapor etmislerdir
(3). Oksidatif stres bulgulari bir arada degerlendirildi-
ginde, mide dokusunda SVP maruziyetinin oksidatif
stresi arttirarak dokuda hasara neden oldugu, rutin
tedavisinin ise bu etkiyi azaltarak mide dokularinda
oksidatif strese karsi antioksidan 6zelligiyle iyilestirici
etki géstermistir.
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inflamasyon, dokularda oksidatif stresin uzamasina
bagli olusan olaylardan birisidir ve NF-kB'nin eks-
presyonu ile tetiklenir (3). NF-kB'nin aktive olmasiyla
TNF-a ve COX-2 gibi proinflamatuvar sitokin genlerin-
de aktivasyon baslayarak inflamatuvar yanit meydana
gelir (26). TNF-a, inflamasyonun olusmasinda aktif rol
oynayan proinflamatuvar sitokinlerin bir tanesidir (27).
COX-2, NF-kB geni tarafindan eksprese edilerek nor-
mal dokularda ROS uretimi ile iligkili inflamatuvar bir
etkendir (28). MMP-9, doku gelisimi ve homeostazi
sirasinda, proliferasyonu, hiicresel gogu ve hiicresel
farkhlasmay diizenleyebilen adezyon molekilleri, bu-
yime faktorleri ve sitokinler dahil olmak (zere hicre
disi molekuller Gzerinde kontrol saglayarak 6nemli
bir rol oynamaktadir. inflamatuvar sitokinlerin MMP-
9'un ekspresyonunu indtkleyebildigi iyi bilinmektedir
(29). Sunulan calismada, inflamasyon bulgularina
gore, SVP maruziyetinin NF-kB’y1 ve NF-kB’nin uyar-
digli TNF-a ve COX-2 mRNA transkript diizeylerinde
artisa neden oldugu ve mide dokularinda inflamas-
yonu tetikledigi tespit edilmistir. SVP ile birlikte rutin
uygulandiginda bu durum rutine bagh olarak tersi etki
gostermistir. Rutin uygulamasiyla birlikte tim bu infla-
masyon parametrelerinde azalma meydana gelmistir.
Rutinin 100mg/kg dozunda antiinflamatuvar aktivite-
si daha fazladir. Mevcut calismaya benzer sekilde,
Caglayan ve ark. rutin uygulamasinin NF-kB, TNF-a
seviyelerini azaltarak anti-inflamatuar etki gosterdigini
rapor etmislerdir (7). inflamasyon bulgular bir arada
degerlendirildiginde, SVP kaynakli inflamasyonun ne-
den oldugu mide doku hasarinda rutin etkili bir iyiles-
tirici ajan olarak on plana cikabilir.

Oksidatif stres durumunun uzamasi diger taraftan
dokuda apoptozu da baslatmaktadir (30). Acida ciI-
kan ROS drunleri blyuk oranda mitokondride Uretilir
ve programlanmis hiicre 6limu olarak bilinen apop-
toz gelisiminde dnemli etkiye sahiptir (7). Asirn ROS
Uretimi, gastrik mukozal epitel hiicrelerinde apoptoza
neden olarak gastrik mukozal hasara ve mukozal ba-
riyer yikimina aracilik etmektedir (31). Apoptoz, temel
olarak hasarlanmis veya tehlikeli hale gelen hicrele-
ri ortadan kaldirarak viicuttan uzaklastiran koruyucu
mekanizmadir. Ancak saglikh hucrelerde, hicresel
stres veya hasar olusturmaktadir (32). Apoptozda ki-
lit faktdrlerden birisi Kaspaz-3 olup (33) aktivasyonu
sonrasinda cogu hicresel hedefin proteolitik bozul-
masina ve sonunda hiicre dlumine neden olmakta-
dir. Bax, apoptotik faktdr olup mitokondride membran
gozeneklerini acarken, Bcl-2 ise tersi etki gostererek
mitokondriyal membran gdzeneklerinin acilmasini 6n-
leyerek antiapoptotik etki géstermektedir (34). Mevcut
¢alismanin apoptoz bulgularina gore, mide dokula-
rinda SVP maruziyetine bagli olarak apoptotik fak-
térlerden Bax ve Kaspaz-3 mRNA transkript dizey-
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leri artmis, antiapoptotik faktor Bcl-2 mRNA transkript
diizeyinde azalma meydana gelmistir. SVP ile birlikte
rutin uygulandiginda bu durum tersi etki gdstermistir.
Bax ve Kaspaz-3 mRNA transkripsiyon dizeyinde
azalma, Bcl-2 mRNA transkripsiyon diizeyinde artis
meydana gelmistir. Ozellikle rutinin 200mg/kg dozun-
da antiapoptotik aktivitesi daha 6n plandadir. Dola-
yisiyla, SVP toksisitesinin mide dokusunda apopto-
zu tetikledigi ve rutin uygulamasinin meydana gelen
apoptoza karsi koruyucu etkili oldugu sdylenebilir.
Daha onceki bir calismada, rutinin apoptozise karsi
farkli dokularda koruyucu etki gésterdigi ve kaspaz-3,
Bax ve sitokrom c ekspresyonlarinda azalmaya ne-
den oldugu rapor edilmistir (35).

Histolojik bulgulara gére, SVP kaynakli tim oksidatif
stres, inflamasyon ve apoptotik hasar ayni zaman-
da doku diizeyinde de tespit edilmistir. SVP kaynakl
mide dokusu histopatoloji bulgularina gore, epiteller-
de erozyon, deskuamasyon ve inflamasyona bagli
hiicresel infiltrasyon sonucunda hicresel yapilarda
bozulmalar tespit edilmistir. Ozellikle lipid peroksi-
dasyonun artisi ile bu hasar dizeylerinin arttigini
ongormekteyiz. SVP ile birlikte rutin uygulandiginda
ise meydana gelen tim hasar diizeylerinde azalmalar
tespit edilmistir.

Sunulan g¢alismada, SVP'nin mide dokularinda lipid
peroksidasyonunu arttirarak ve antioksidanlarin di-
zeyini azaltarak oksidatif strese neden oldugu tespit
edilmistir. Oksidatif stresteki artisin, NF-kB yolagini
tetikleyerek inflamasyona yol actigi dustuniimektedir.
Bununla birlikte, oksidatif stresin ayrica apoptoza da
neden oldugu belirtilebilir. Sonu¢ olarak, temelde ok-
sidatif stres ile tetiklenen bu yolaklarin SVP tarafindan
tetiklenerek mide dokusunda toksik etki olusturdugu
ve rutinin ise antioksidan 6zelligi sayesinde mide do-
kusunu bu toksik etkilere karsi korudugu disinilmek-
tedir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Etik kurul izni Atatirk Universitesi Hayvan Deneyleri
Yerel Etik Kurulundan alindi (11.11.2022 - 2022/12-
265).

Finansman

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

Verilerin Ulasilabilirligi
Veriler yazarlardan talep edilebilir.
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Oz

Amacg

Depresif bozukluk nedeniyle Tekrarlayan Transkrani-
yal Manyetik Stimulasyon (rTMS) tedavisi alan has-
talarin sosyo-demografik ve klinik verilerinin incelen-
mesi ve bu verilerin rTMS tedavisine verilen remisyon
yaniti ile iliskisinin degerlendirilmesi amaglandi.

Gerec ve Yontem

120 hastanin tibbi kayitlari retrospektif olarak deger-
lendirildi. Hamilton Depresyon Olcegdi (HAM-D), Beck
Anksiyete Olcegi (BAO), Richard-Campbell Uyku Ol-
cedi (RCUO) puanlari analiz edildi.

Bulgular

Hastalarin %60 (72/120) kadindi ve yas ortalamasi
42.80+12.80 idi. HAM-D skorlarina goére (7 ve altr)
hastalarin %41,4'iG (46/111) tedavi sonunda remis-
yondaydi. Ayrica tedavi 6ncesi ve tedavi sonrasi 6lcek
puanlari degerlendirildiginde, tedavi sonrasi HAM-D

puanlari ve BAO puanlari anlamli olarak azalirken
(siraslyla; p<0.001, p<0.001), tedavi sonrasi RCUO
puanlari anlamli olarak artti (p<0.001). rTMS tedavi-
si ile remisyon yanitini yordayan faktorleri arastirmak
Uzere ikili regresyon analizi yapildi. Tedavi baslangi-
cinda HAM-D skorunun yiiksek olmasi remisyon ile
negatif prediktif iliski gosterirken (p<0.001), tedavinin
ikinci haftasinda HAM-D skorlarinda azalma remisyon
ile pozitif prediktif iliski gosterdi (p=0.009).

Sonug

rTMS tedavisinin depresyon ve anksiyete belirtilerini
azalttigini ve uyku kalitesini iyilestirdigini sdyleyebili-
riz. Ayrica rTMS tedavisi 6ncesi siddetli depresyonun
remisyona girme olasiligini azalttidi, tedavinin ikinci
haftasinda gorilen depresyon siddetindeki azalmanin
ise bu olasiligr artirdigl sGylenebilir.

Anahtar Kelimeler: Depresyon, Prediktif faktorler,
Remisyon, Tekrarlayan transkraniyal manyetik stimu-
lasyon, rTMS
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Abstract

Objective

It was aimed to examine the socio-demographic
and clinical data of patients treated with Repetitive
Transcranial Magnetic Stimulation (rTMS)  for
depressive disorder and to evaluate the relationship of
these data with remission response to rTMS treatment.

Material and Method

The medical records of 120 patients were evaluated
retrospectively. Hamilton Depression Scale (HAM-D),
Beck Anxiety Scale (BAIl), and Richard-Campbell
Sleep Scale (RCSQ) scores were analyzed.

Results

60% (72/120) of the patients were women and the mean
age was 42.80+12.80 years. According to the HAM-D
scores (7 and below), 41.4% (46/111) of the patients
were in remission at the end of the treatment. In addition,
when the pre-treatment and post-treatment scale
scores were evaluated, HAM-D scores and BAI scores

Introduction

Depressive disorder (DD) is a widespread disease
worldwide. Prevalence rates of depression are 5.0%
and 5.7% among adults and those over 60 years of
age, respectively. Affecting an estimated 3.8% of
the total population (1), DD is one of the important
causes of disability (2). Although there are several
treatment options for DD, approximately 30% of
people treated with first-line antidepressants do not
achieve remission after two or more treatment trials
and are considered treatment-resistant. There are
various treatment options for treatment-resistant
depression (3), one of which is Repetitive Transcranial
Magnetic Stimulation (rTMS) therapy. TMS and rTMS
are essentially similar methods. The most important
difference between TMS and rTMS is repetition.
In TMS, stimulation is applied only once. In rTMS,
magnetic pulses are applied repeatedly at a certain
time and frequency. Approved by the American
Food and Drug Administration (FDA) in 2008 for this
indication (4), rTMS has been increasingly used as
a neuromodulatory treatment method in a variety of
psychiatric diseases (5, 6)

Whereas rTMS has been shown to be effective in
treatment-resistant DD patients (7, 8), the question of
which patients will respond to the treatment is worthy
of consideration. The predictive factors for treatment
response to rTMS in depression can be classified as
patient-related, disease-related, and TMS procedure-
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decreased significantly after treatment (respectively;
p<0.001, p<0.001), while RCSQ scores increased
significantly after treatment (p<0.001). Binary regression
analysis was performed to investigate the predictive
factors for remission of depressive symptoms after rTMS
treatment. A high HAM-D score at the beginning of the
treatment showed a negative predictive relationship with
remission (p<0.001), while a decrease in HAM-D scores
at the second week of treatment showed a positive
predictive relationship with remission (p=0.009).

Conclusion

We may suggest that rTMS treatment reduces
depression and anxiety symptoms and improves
sleep quality. In addition, it can be said that the
severe depression before the rTMS treatment reduces
the likelihood of going into remission, whereas the
decrease in the severity of depression observed in the
second week of the treatment increases this likelihood.

Keywords: Depression, Predictive factors, Remission,
Repetitive transcranial magnetic stimulation, rTMS

related factors (9). In a study with 388 depressive
patients treated with rTMS, initial severe depressive
and anxiety symptoms predicted a lower probability
of remission, while having a job was a positive
predictor of remission. Additionally, a higher number
of treatment failures was associated with a lower
probability of remission (10). In a meta-analysis, 16
double-blind randomized placebo-controlled studies
using high-frequency rTMS on the left dorsolateral
prefrontal cortex (DLPFC) were examined. It has been
reported that the antidepressant effect of rTMS is
better in patients with unipolar depression, less severe
depressive episodes, treatment-resistant depression,
non-psychotic depression, and those receiving
concomitant antidepressant treatment (11). All these
findings suggest that the response to rTMS can be
predicted in DD. Understanding the predictors of
response to rTMS treatment in DD will assist clinicians
in selecting appropriate patients for rTMS treatment
and possibly improving treatment outcomes.

This study aimed to examine the socio-demographic
and clinical characteristics of patients who received
rTMS treatmentfor DD and to evaluate their relationship
with remission response to rTMS treatment.

Material and Method
Sample and Procedure

This study is a retrospective study conducted by
scanning patients' medical records who applied to the



TMS unit of Akdeniz University, Faculty of Medicine,
Department of Psychiatry, between February 1, 2019,
and June 1, 2020. One hundred twenty outpatients
diagnosed with depressive disorder according to
DSM-5 diagnostic criteria were included in the study.
In our TMS unit, patients are referred to rTMS with
the treatment indication determined based on the
evaluation of three clinicians. Thus, the study group
included patients who did not respond to at least one
antidepressant pharmacotherapy of sufficient duration
and dose and thus were considered treatment resistant.

Following the evaluation process, all patients are
required to sign a written informed consent form
before treatment, and at the same time, detailed
socio-demographic data of all patients are obtained.
A variety of clinical rating scales is also regularly
applied to all patients by psychiatrists during the
whole treatment course.

Neurosoft brand Neuro-MS/D magnetic stimulator
device is used for rTMS application. Computer
software support is used to determine the application
parameters, and the coil is manually manipulated. In
the first session of the rTMS application, the region
corresponding to the DLPFC in the patient's cranium
is determined after the patient's motor threshold is
determined with the "5 cm technique". Since this area
will be used in later applications, it is marked on a
white cap that the patient wears on his head. The
area marked as DLPFC is checked with the EEG 10-
20 system, and its accuracy is confirmed. After the
coil is placed on the patient's head manually, the
appropriate protocol for the patient's diagnosis is
selected via computer software, and the treatment is
started. The rTMS parameters applied in our clinic for
depressive disorder are listed in Table 1.
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The inclusion criteria for the study were as follows:
Being over the age of 18, having a diagnosis of either
bipolar or unipolar depression in accordance with
the Diagnostic and Statistical Manual of Psychiatric
Disorders (DSM-5) criteria, being literate and having
a cognitive capacity to complete the rating scales.
Patients with neurological disorders and metal
implants in body parts close to the head and neck or
pacemakers of any kind were not included.

Socio-demographic data and scores of Hamilton
Depression Scale (HAM-D) (12), Beck Anxiety
Scale (BAI) (13), and Richard-Campbell Sleep Scale
(RCSQ) (14) were the data analyzed in the study.

The Clinical Research Ethics Committee of Akdeniz
University, Faculty of Medicine, approved the study
(KAEK-437, dated 24.06.2020), which was carried out
following the rules of the Declaration of Helsinki.

Statistical Analysis

The data of the study were analyzed using the SPSS
(Statistical Package for the Social Sciences version
22, Chicago, IL, USA) program. Continuous variables
are represented as mean + standard deviation and
median, and categorical variables as numbers and
percentages. After normality testing with the Shapiro-
Wilk test, the independent t-test was used to compare
the normally distributed continuous variables between
groups, whereas the Mann-Whitney U test was used
for the non-normally distributed variables. Categorical
variables were compared with the Chi-square test or
Fisher exact probability analysis. Wilcoxon test was
used to evaluate two dependent samples. Binary
logistic regression analysis was used to examine
the cause and effect relationship between the binary
dependent variable and the independent variables.

Table 1 rTMS* parameters in depression protocol

Depression Protocol
Frequency 10
TMS* intensity (%0RMT¥) 120
Pulses per train 40
Inter-train intervals (seconds) 6
Pulses per session 3000
Total time per session 12 minutes 16 seconds

*RMT: Resting Motor Threshold; TMS: Transcranial Magnetic Stimulation; rTMS: Repetitive Transcranial Magnetic Stimulation
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Table 2 Sociodemographic and clinical characteristics of the study group.

n (120) %
Female 72 60.0
Gender
Male 48 40.0
Unmarried 43 35.8
Marital Status Married 65 54.1
Divorced etc. 12 10.1
Literate 3] 25
Primary 39 B2A5)
Education
Secondary 30 25.0
University 48 40.0
Employed 32 26.7
Unemployed 56 46.7
Employment status
Student 15 125
Retired 17 141
Bipolar Depression 12 10.0
Diagnosis
Unipolar Depression 108 90.0
Yes 62 51.7
History of inpatient treatment
No 58 48.3
. . Yes 87 725
History of suicide attempt
No 33 275
Yes 18 15.2
History of self-mutilation (n=118)
No 100 84.8
Yes 23 32.0
Post-partum onset of disease (n=72)
No 49 68.0
Selective serotonin reuptake inhibitor 41 -3
Antidepressant use (n=110) Selective serotonin-noradrenaline reuptake inhibitor 62 56.4
Tricyclic 7 6.3
Yes 65 54.2
Physical illness
No 55 45.8
0-2500 31 25.8
2501-5000 62 51.7
Monthly income (Turkish Lira)
5001-7500 17 14.2
7501 and more 10 8.3
Yes 89 74.1
Stressful life event preceding the onset of iliness
No 31 25.9
Typical 73 60.8
Catatonic 2 1.7
Melancholic 25 20.8
Type of depression -
Atypical 12 10.0
Psychotic 6 5.0
Seasonal 2 1.7
Completed 103 85.8
Compliance with rTMS* Dropped out 14 11.7
Maintenance 3 25
Age (years) (meanSD) (min-max) 42.80+12.80 (18-73)
Duration of index episode (months) (mean+SD) (min-max)) 7.64+11.30 (1-84)
Age at onset of first episode (years) (mean+SD) (min-max) 28.32+11.72 (13-60)
Total illness duration (years) (mean*SD) (min-max) 11.53+9.11 (1-45)
Total number of episodes(meanSD) (min-max)) 6.10+5.62 (1-25)
Number of rTMS sessions (mean+SD) (min-max) 30.17+8.49 (7-51)

*I'TMS: Repetitive Transcranial Magnetic Stimulation
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Statistical significance level was determined as
p<0.05 in the study.

Results

The mean age of the study group was 42.80+12.80
years, and 60% (n=72) were female. The number
of patients with left-hand dominance was 5 (4.2%),
and those with right-hand dominance were 115
(95.8%). 109 (90.8%) patients were treated with
a 10-minute depression protocol, whereas the
remaining 11 (9.2%) underwent a 20-minute

Table 3

mographic characteristics.
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session. The TMS application region was the left
DLPFC in almost all patients (N=119) except for
one patient who received magnetic stimulation on
the left motor cortex (MC) area. The mean follow-up
period after TMS treatment was 7.5 (min: 1, max:
12) months. 91.6% (n=110) of the patients used
antidepressant medication. Also 55.8% (n=67)
of the patients was on antipsychotics and 19.1%
(n=23) on benzodiazepines. Nine (7.5%) patients
had previously received electroconvulsive therapy
(ECT). Other socio-demographic and clinical data
of the patients are summarized in Table 2.

Comparison of patients in remission and non-remission after treatment in terms of sociode-

In remission (n=46) Non-remission (n=65)
n P
n % n %
Female 27 58.6 41 63.1
Gender 0.641
Male 19 41.4 24 36.9
Primary and lower 11 23.9 29 44.6
Education 0.025
Secondary and 35 76.1 36 55.4
higher
. . Bipolar Depression 3 6.5 8 12.3
Diagnosis - ) 0.357
Unipolar depression 43 93.5 57 87.7
. Typical 27 58.6 41 63.1
Type of depression 0.641
Others 19 41.4 24 36.9
History of inpatient Yes 19 41.3 31 41.7 0.505
treatment No 27 58.7 34 52.3 '
Stressful life event Yes 28 60.8 52 80.0
preceding the onset of 0.011
illness No 18 39.2 13 20.0
attempt No 34 74.0 47 82.3 '
History of self- Yes 9 19.5 7 10.7 e
mutilation No 37 80.5 58 89.3 '
Age (years) (MeanzSD) 41.57+12.97 44.57+£12.71 0.227
HAM-D before treatment* (Mean+SD) 14.0246.63 19.69+5.58 <0.001
BAI before treatment * (Mean*SD) 19.80+15.36 23.94+12.64 0.124
RCSQ before treatment * (Mean+SD) 78.71+13.13 69.35+17.88 0.006
Number of hospitalisations (MeanSD) 0.80+1.29 1.08+1.87 0.401
Total number of episodes(Mean+SD) 5.46+6.15 6.46+5.22 0.098
Number sessions (Mean+SD) 31.78+6.96 31.26+7.61 0.804
Number of pulses (Mean+SD) 2797.83+586.70 2873.85+449.40 0.531

*HAM-D: Hamilton Depression Rating Scale, BAI: Beck Anxiety Inventory, RCSQ: Richard- Campbell Sleep Questionnaire
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In our study, a HAM-D score of 7 and below indicated a
clinical remission. To examine the factors associated
with remission, data 111 patients who received at
least 20 sessions of rTMS (optimal treatment dose)
treatment was evaluated. Nine patients who did
not complete the optimal treatment dose were not
included in the evaluation. Among these, 46 (41.4%)
patients met the criteria for remission. Patients in
remission and non-remission were compared in terms
of some characteristics (Table 3).

Binary regression analysis was performed to
investigate the predictive factors for remission of
depressive symptoms after rTMS treatment. In the
regression model, remission status was taken as the
binary dependent variable (i.e., remission vs. non-
remission). The independent variables were the pre-
treatment HAM-D mean score, the educational status
of the patients, and the presence of a stressful life
event, which indicated significant statistical differences
between remitting and non-remitting patients. The
difference between HAM-D scores measured pre-
treatment and the second week of treatment was
also included in the model as another independent
variable. As a result; the regression model showed
(x2(4) =35.53, p<0.001) that higher HAM-D score
at the beginning of treatment showed a negative
predictive relationship with remission (p<0.001), while
a decrease in HAM-D scores at the second week
of treatment, that is, a decrease in the severity of
depressive symptoms showed a positive predictive
relationship with remission (p=0.009) (Table 4). A

Predictive Factors for Repetitive
Transcranial Magnetic Stimulation (rTMS)

one-unit increase in HAM-D score before treatment
increased the probability of non-remission by 20%,
while a one-unit improvement in HAM-D score in the
second week decreased the probability of remission
by 13%.

Ratings of clinical scales pre-treatment and post-
treatment were also evaluated. Accordingly,
HAM-D scores decreased significantly after
treatment (median=9) compared to before treatment
(median=18) (p<0.001). BAI scores were significantly
lower after treatment (median=13) than before
treatment (median=22) (p<0.001). RCSQ scores
increased significantly after treatment (median=
84.80) compared to pretreatment (median=79.20)
(p<0.001).

Discussion

As a result of our study, 41.4% of DD patients who
received optimal rTMS entered remission according
to the HAM-D score. Additionally, in the whole study
group, post-treatment HAM-D and BAI scores were
significantly lower than before treatment, and post-
treatment RCSQ scores increased significantly
compared to pre-treatment. As for the factors
associated with remission, this study showed that
patients who did not go into remission after treatment
had higher pre-treatment HAM-D scores, lower
education levels, and more stressful life events at
the onset of the first disease. A high HAM-D score
at the beginning of treatment was also found to be a

Table 4 Binary logistic regression analysis, predictive factors for remission.

Degisken Beta SH X2 p OR = iﬁ;’:ﬂ:r nce
Constatnt 2.33 0.85 7.59 0.006 - -
HAM-D* difference in second week 0.12 0.05 6.88 | 0.009 1.13 [1.03, 1.24]
HAM-D* before treatment -0.23 0.05 | 18.72 | <0.001 0.80 [0.72, 0.88]
i:\f:f;‘;'"'Ii:‘i:;"z::))preceding L0 054 | 052 | 1.06 | 0304 | 171 [0.62, 4.74]
Education (high education level) 0.85 0.51 2.82 | 0.093 2.34 [0.87, 6.32]

OR=0dds Ratio, SH= Standart Hata, x2(4) = 35.53, p<0.001, McFadden R2 = 0.24.

*HAM-D: Hamilton Depression Rating Scale
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negative predictor of remission, whereas a decrease
in HAM-D scores in the second week of treatment
was a positive predictor.

rTMS is an effective treatment in treatment-resistant
DD (8). In a review of 18 studies including 1970
participants, Gaynes et al. reported that active
TMS was more effective in reducing the severity of
depressive symptoms than the sham procedure.
Active TMS provided an average reduction of 4 or
more points in HAM-D scores compared to the sham
procedure (15). In another study with 33 patients, a
significant decrease in HAM-D scores was reported
with rTMS. In addition, no significant differences were
found between unipolar and bipolar DD patients in
terms of efficacy and tolerability (16). The findings of
our study are compatible with the literature showing a
significant decrease in HAM-D scores with rTMS.

A significant decrease was also found in BAI scores
with rTMS in our study. Similar to our study, Trevizol et
al. reported that when rTMS was used in the treatment
of DD, there was also a significant decrease in anxiety
symptoms (17). In another study, comorbid anxiety
symptoms in DD and obsessive-compulsive disorder
patients improved significantly with rTMS (5). Taken
together, suggest that rTMS can also be an effective
treatment option for anxiety disorders.

ITMS is a treatment that also affects sleep quality.
Low-frequency rTMS, which stimulates the right
DLPFC or posterior parietal cortex, has been found
to be effective in reducing cortical hyperexcitability
and improving sleep quality in patients with chronic
primary insomnia (18). In another study, decreases
in HAM-D, sleep-related components of HAM-D, and
Athens Insomnia Scale scores were reported with
rTMS (19). In our study, RCSQ scores increased
significantly with rTMS, supporting the possibility
that rTMS may also improve sleep quality, but it is
not obvious whether this is due to the improvement of
depression or not.

Although rTMS is an effective treatment for DD, some
patients still do not go into remission. In a meta-
analysis, remission rates for high-frequency and low-
frequency rTMS were reported as 21.9% and 16.4%,
respectively (20). In a randomized controlled study
with 164 DD patients, the overall remission rate was
reported as 39% (21). In our study, the remission
rate among the patients was 41.4%, showing that
rTMS does not provide remission in all patients with
treatment-resistant DD. This raises the question
of whether we can predict which patients will go
into remission with rTMS. Studies suggest resting-
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state functional connections before treatment may
be a biomarker of rTMS treatment response (22). It
has also been reported that there may be patient-
related predictive factors (9). In a study conducted
with 102 treatment-resistant DD patients, rTMS was
effective in treating resistant patients, but the effect
decreased with increasing age, implying that age
may be a predictor and that the protocol should be
adjusted to age (23). A meta-analysis including 54
studies reported that studies with favorable response
rates with rTMS treatment mainly consisted of female
patients; and thus, gender could be a predictor of
response (24). In another study which evaluated
19 patients with DD using the temperament and
character inventory, higher persistence scores were
found to be a significant predictor of response to rTMS
(25). Rostami et al. studied 248 DD (102 unipolar, 146
bipolar) patients who received 20 sessions of DLPFC
rTMS (High-frequency rTMS, low-frequency rTMS,
bilateral rTMS) to investigate determinants of rTMS
response. They reported that the type of depression
(unipolar and bipolar) had no significant effect on
the rTMS response, while age (young patients) was
an important predictor of treatment response. In
addition, when compared with somatic symptoms,
cognitive, and affective symptoms were found to
be an important predictors of treatment response
to ITMS (26). Disease severity before treatment is
also reported as a predictor. In a study evaluating 41
patients with a diagnosis of DD who received rTMS
therapy, it has been reported that the remission rate is
associated with the initial severity of depression, while
the total number of rTMS sessions or the duration of
treatment are not predictors of remission (27). A study
analyzing the data from 11 studies, including 1132
participants, reported that lower depression severity
before rTMS, shorter duration of the current episode,
and recurrent depressive episodes increased the
likelihood of treatment response (28). Similarly, in our
study, low depression severity before treatment was
associated with a favorable response to rTMS. Thus
we can say that rTMS should be preferred in patients
with less severe depression, and other treatment
methods such as ECT should be considered primarily
in patients with severe depression. In addition,
the decrease in depression severity observed in
the second week was another significant predictor
of remission in our study. We think this finding is
important because the earlier the change occurs,
the earlier to decide about continuing the treatment.
Prolonging the duration of untreated depression
may lead to excessive loss in many areas related
to the disease, especially in functionality. Thus, the
lack of a sufficient improvement in depression in the
second week will bring to mind the evaluation of other
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treatment options for a particular patient and will save
time in terms of effective treatment.

Having a relatively large sample and being one of
the preliminary studies conducted regarding rTMS
treatmentin depression in our country are the important
features of this study. Limitations, on the other hand,
are the retrospective design, almost all the patients
undergoing the same protocols and continuing to use
pharmacotherapy, and the absence of a control group.

Conclusion

Findings of this study indicate that low depression
severity before treatment and an improvement in
depression symptoms in the second week of treatment
is associated with a good response to rTMS treatment.
These two predictive factors may be helpful in making
a personalized treatment plan for the patient in clinical
practice. That is to say; clinicians may predict which
patient is likely to get remission with rTMS treatment
and may start treatment accordingly. It may also help
the clinician decide whether to continue the treatment
by looking at the patient's clinical response in the early
phase of the treatment. We suggest that studying
predictive factors in different diseases with different
protocols, using a prospective design, and having a
control group might be of great use in future studies.
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Oz

Amagc

Hipoksi néronal hasar agisindan en 6énemli faktorler-
den biridir. Noronlarda eksprese edilen TRPM7 kat-
yon kanallarinin hipoksi ve hiicresel pH degisimleri
dahil bircok faktorle aktive oldugu bilinmektedir. Bu
nedenle bu arastirmada deneysel calismalarda hi-
poksi modeli olusturmak i¢in siklikla kullanilan kobalt
Klortr (CoCl,) ile induklenen in vitro hipoksi modelinde
TRPM7 katyon kanallarinin gugli blokoru karvakrolin
hiicresel sagkalim ve 6lim parametreleri Gizerine etki-
sinin arastiriimasi amaclanmistir.

Gerec ve Yontem

SH-SY5Y hucreleri kilttr flasklarinda ¢ogaltildi. Hiic-
relere hipoksi uygulamasi i¢in 200 uM CoCI2 iceren
medyum ile 24 saat inkiibasyon yapildi. Karvakrolin
etkisinin sinandi§i grupta ise hicreler TRPM7 kanal
inhibisyonunu saglamak lzere 1 saat karvakrol (250
pUM) iceren medyum ile inkiibe edildikten sonra hipok-
si uygulanarak inkiibasyon tamamlandi. Ardindan kil-
tur kaplarindan kaldirilan hicreler, apoptoz testi, MTT
hiicre canlihgi analizi, reaktif oksijen tirleri (ROT)
dretimi tayini, mitokondriyal membran depolarizasyo-
nu (MMD) tayini ve kaspaz 3, 8 ve 9 enzim aktiviteleri
tayini yapildi.

Bulgular

Kontrole kiyasla hipoksi uygulamasi yapilan grupta
hicre canlihgi azalirken canhligin azaldigini gdsteren
diger parametrelerde (apoptoz, ROT duretimi, MMD
ve kaspaz aktivitelerinde) artis oldugu belirlendi. Kar-
vakrol 6n inkiibasyonu sonrasinda CoCl, ile hipoksi
uygulanan grupta ise hticresel canhihgin distigini
gosteren parametrelerin yalniz CoCl, uygulanan gru-
ba kiyasla anlamh dl¢tide azaldigi gézlemlendi.

Sonug

Karvakrol uygulamasi ile hipoksik kosullarin ortaya ¢i-
kardigi anormal hiicresel hasar durumu ve hicresel
0lum mekanizmalari yavaslatilabilmektedir. TRPM7
katyon kanal ekspresyonu iyi bilinen SH-SY5Y hiic-
relerinde karvakroliin olumlu etkilerinin daha c¢ok
TRPM7 kanallari aracili gerceklestigi distinilmekte-
dir.

Anahtar Kelimeler: Hipoksi, Karvakrol, Néronkoru-
ma, TRPM7 Katyon Kanali

Abstract
Objective

Hypoxia is among the most important factors
regarding to neuronal injury. TRPM7 cation channels,
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which are expressed in neurons, and it is well
known that TRPM7 channels are activated by many
factors including hypoxia and cellular pH changes.
Therefore, in this study, it was aimed to investigate
the effect of carvacrol, a potent inhibitor of TRPM7
cation channels, on cellular survival and apoptotic
parameters in an in vitro hypoxia model induced by
cobalt chloride (CoCl,), which is frequently used to do
hypoxia in experimental studies.

Material and Method

The SH-SY5Y cells were grown in cell culture flasks.
Cells were incubated for 24 hours with medium
containing 200 uM CoCl, to induction of hypoxia. In
the group, in which the effect of carvacrol was tested,
the cells were incubated with a medium containing
carvacrol (250 pM) for 1 h to TRPM7 channel
inhibition, and the incubation was completed by
applying hypoxia for 24 h. Then, the cells detached
from the culture flasks and apoptosis test, MTT cell
viability analysis, reactive oxygen species (ROT)
production determination, mitochondrial membrane
depolarization (MMD) determination and caspase 3,

Giris

Kan oksijen dizeylerinin esik altina dismesiyle do-
kulara yetersiz oksijen gonderimi ile ortaya cikan
durum hipoksi olarak tanimlanmaktadir (1). Noronal
hiicre hasarinin baslica faktérlerinden biri de hipoksi-
dir. Hipoksik kosullarin deneysel olarak indiklenebil-
mesi icin hipoksik kabinlerin yani sira yaygin olarak
literatlirde kullanilan bir diger yéntem de kobalt klortr
(CoCl,) uygulamasidir (2). Asiri reaktif oksijen turle-
ri (ROT) Uretimi, oksidatif stres ve hipoksi indukleyici
faktor-1 alfa (HIF-1a) ekspresyonu artisi gibi fiziksel
hipoksiye bagli hicresel ve molekiler degisiklikler
CoCl, uygulamasi ile de ortaya ¢iktigindan bu yakla-
sim kimyasal hipoksi modeli olarak bilinmektedir (3).
HIF-1a ayni zamanda bir transkripsiyon faktortidur ve
hipoksik kosullarda cesitli gen ekspresyonlarinin di-
zenlenmesinde rol alir (4).

Gegici reseptdr potansiyeli (TRP) katyon kanal aile-
sinin melastatin alt ailesine mensup TRPM7 kanallari
ise hipoksinin de icinde bulundugu bir dizi cevresel
faktérden etkilenmektedir (5). Kapilanma mekanizma-
sina bakildiginda pH, hipoksi, oksidatif stres ve koles-
terol gibi fiziksel faktorler ve kimyasal ajanlarla aktive
olabilen bu kanallarin bilinen en etkili antagonistle-
rinden biri de karvakroldir (6, 7). Karvakrol, kekik ve
hardal turleri gibi cogu aromatik bitki esansiyel yagin-
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8 and 9 enzyme activities were performed.

Results

It was demonstrated that while cell viability decreased
in the hypoxia-induced group compared to the
control, there was an increase in other parameters
(apoptosis, ROS production, MMD and caspase
activities) that reduced to cell viability. It was observed
that the parameters reducing cellular viability were
significantly decreased in the hypoxia-treated group
upon carvacrol pre-incubation compared to the CoCl,

group.

Conclusion

Carvacrol administration can be slowed down to
abnormal cellular damage and cell death mechanisms
caused by hypoxic conditions. It is thought that the
positive effects of carvacrol in SH-SY5Y cells, whose
TRPM?7 cation channel expression is well known, are
mediated by mostly TRPM7 channels.

Keywords: Carvacrol,
TRPM7 Cation Channel

Hypoxia, Neuroprotection,

da bulunan fenolik yapida bilesiktir (8). Karvakrolin
antioksidan (9), antibakteriyel (10), antimikrobiyal
(12) ve anti-enflamatuvar (12) etkileri tzerine cesitli
arastirmalar literatirde mevcuttur. Karvakroliin etkin
bir TRPM7 antagonisti olarak kullanilabilecedi ve bu
kanallar Gizerinde kapatici etkiye sahip oldugu da bir
stredir bilinmektedir (13). TRP kanallari ve karvakrol
Uzerine yakin zamanda yapilan bir baska calisma-
da ise karvakrolin TRPM7’nin yani sira TRPM2 ve
TRPV4 katyon kanallarinin da antagonisti olarak kul-
lanilabilecegdine dikkat ¢ekilmistir (14). SH-SY5Y hiic-
releri ise hem kolinerjik hem de dopaminerjik néron
benzeri nérokimyasal yapilarindan dolayr nérolojik
hastaliklarin arastiriimasinda siklikla kullaniimaktadir
(15). Ayrica TRPM7 ve TRPV4 katyon kanallarinin da
icinde bulundugu TRP ailesine lye kanallardan ba-
zilari SH-SY5Y hiicrelerinde dogal olarak eksprese
edilmektedir (16). Son yillarda yapilan ¢alismalarda
TRPM7 kanallarinin acilma-kapanma mekanizmasi-
nin diizenlenmesiyle kanseri de iceren ¢esitli patolo-
jilerde etkili sonuclar alinabilecegi de vurgulanmak-
tadir (17, 18). Ancak literatiirde CoCl, ile baslatilan
hipokside TRPM7 kanallarinin olasi rolini arastiran
sinirl sayida ¢alisma oldugundan bu ¢alismada gliclu
bir TRPM7 kanal antagonisti olan karvakrolin CoCl,
ile baslatilan hipoksideki olasi etkisinin arastiriimasi
amagclanmistir.



Gerec ve YOontem

SH-SY5Y hicre hatti (CRL-2266, ATCC, ABD) 1:1
DMEM:HAM’'S F12 (D8437, Sigma Aldrich, ABD) ba-
zal medyumu, fetal sigir serumu (FBS, F7524, Sigma
Aldrich, ABD) ve Penisilin-Streptomisin (P4458, Sig-
ma Aldrich, ABD) antibiyotik soliisyonu ile hazirlanan
biylitme medyumunda kilttre edildi (37 °C sicaklik
ve %5 CO2). Sayllari esit sekilde flasklara ekilen hiic-
reler ilk 24 saat inkiibasyondan sonra flasklar gruplara
ayrilarak kimyasal inkiibasyon calismalarina baslan-
di. Gruplar 1- Kontrol, 2- CoCl,, 3- Karvakrol+ CoCl,
olacak sekilde belirlendi. Kontrol grubu biyitme med-
yumu disinda herhangi bir kimyasal madde ile inkiibe
edilmezken, ikinci grup 200 uM CoCl, (C8661, Sigma
Aldrich, ABD) ile 24 saat inklbe edildi (2). Uclinci
grup ise dnce 250 uM karvakrol ile 1 saat inkiibasyon
sonrasinda 200 uM CoCl, iceren medyuma gecilerek
inklibasyonu 24 saate tamamlandi. Tim inkbasyon-
lar tamamlaninca deneysel analizlere gecildi. Her
gruba ait protein absorbans degerleri Bradford reaktifi
kullanilarak belirlendi. Analiz sonuglari protein deger-
lerine nispetle normalize edildi (19).

Hiicre Canliigi Analizi

Gruplarin inkiibasyonlarindan sonra hticre canlligini
belirlemede MTT testi kullanilmistir. Mitokondriyal ak-
tivitesi yuksek olan hicrelerde MTT boyasi (M2128,
Sigma Aldrich, ABD) ile 37 °C de 90 dk inklibe edilen
hicrelerde boyama tamamlaninca suda ¢éziinmeyen
formazan kristalleri olusmaktadir. Dimetil stlfoksid
(D8418, Sigma Aldrich, ABD) ile ¢ozdirllen kristal-
ler kuyucuk okuyucu cihazinda (Tecan Infinite M200
Pro, Avusturya) 490 nm (referans) ve 650 nm dalga
boylarinda okumalar yapilarak alinan veriler kontrole
nispetle grafiklendirilmistir (20). 96’lik plakada (Cos-
tar, ThermoFisher Sci., ABD) yapilan hiicresel canli-
ik testi icin hicreler kuyucuk basina ~5x103 hicre
olacak sekilde ekildi. Bir gece inkiibatérde bekletilen
plakada kuyucuklar gruplara ayrilip inkiibasyonlar ya-
pildi. Bu gruplar; Kontrol, CoCl, (200 uM, 24 saat),
Karvakrol (250 uM, 24 saat), Karvakrol (250 uM, 1
saat), Rutenyum Kirmizisi (RuRed, 1 uM, 24 saat),
RuRed (1 uM, 1 saat), Karvakrol+CoCl, (6nce 1 saat
250 puM Karvakrol ardindan 200 pM CoCl, ile 24 saat
inkiibasyon), RuRed+CoCl, (6nce 1 saat 1 uM Ru-
tenyum Kirmizisi ardindan 200 uM CoCl, ile 24 saat
inklibasyon) gruplaridir.

Apoptoz Testi

Hucresel apoptoz seviyelerinin belirlenebilmesi ama-
clyla Biocolor Apopercentage Dye (Belfast, Kuzey
irlanda) kullanilmistir. Bu test plazma membran bii-
tinlagi bozulan hicrelerin apoptoz boyasi ile daha
fazla boyanmasi sonucu hiicrelerin icerisine biriken
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boyadan daha fazla absorbans eldesi prensibine da-
yanmaktadir. Sonugta daha fazla boyanan hicreler
daha koyu renk ve yiiksek absorbans vereceginden
gruplarin inkiibasyonlarindan sonra kaldirilan hicre-
ler 37 °C de 30 dk apoptoz boyasi inkiibasyonundan
sonra hicrelerden kuyucuk okuyucu cihazinda 550
nm dalga boyunda okumalar yaparak alinan veriler
kontrole nispetle grafiklendirilmistir (21).

Promotoér Analizi

TRP kanallarindan antagonisti karvakrol olan TRPM7
ve TRPV4'ln insan gen dizisi (izerindeki HIF1-a bag-
lanma bolgeleri 6karyotik promotér veri tabani (ht-
tps:/lepd.epfl.ch/) kullanilarak sorgulanmistir (25).
Genlerin transkripsiyonun basladigr -1000 ve +100
baz bolgesi icindeki muhtemel HIF1- o baglanma
noktalari varsayilan p degeri 0.001 olarak belirlenip
gosterilmistir.

Mitokondriyal Membran Depolarizasyonu

(MMD) Tayini

Mitokondrilerde membran potansiyeli degisimine gore
mitokondrilerde birikebildiginden JC-1 (420200, Sig-
ma Aldrich, ABD) boyasi MMD tayini i¢in hicresel
oksidatif parametrelerin konu edildigi ¢calismalarda ve
iyon kanali arastirmalarinda siklkla kullanilan testler-
dendir. Gruplarin inkiibasyonlarindan sonra kaldirilan
hiicreler MMD tayininde JC-1 floresan boyasi ile 37
°C de 30 dk inkibe edilip boyama sonunda kuyucuk
okuyucuda 488 nm dalga boyu uyarim (eksitasyon),
590 nm (JC-1 kiimelesmeleri) ve 525 nm (JC-1 mono-
merleri) yayillim (emisyon) dalga boylarinda okunup
yayllimlarin oraniyla (590/525) veriler hesaplandi.
Alinan veriler kontrole nispetle grafiklendirilmistir (22).

Reaktif Oksijen Tiirleri (ROT) Uretimi Tayini

Gruplarin inkiibasyonlarindan sonra kaldirilan htic-
relerdeki ROT dretimini belirlemek icin dihidroroda-
min-123 (DHR-123, D1054, Sigma Aldrich, ABD) bo-
yasi kullaniimistir. Bu boyanin uygulama prensibi ise
floresan 1sima yapmayan formunun (DHR-123) ROT
varliginda floresan rodamin-123 formuna donisme-
siyle floresan okumalar yaparak ROT diizeylerine dair
veriler saglamasidir. Boya ile 37 °C de 30 dk inkiibas-
yon tamamlaninca kuyucuk okuyucu cihazinda 488
nm eksitasyon (uyarim), 530 nm ve 590 hm emisyon
(referans) dalga boylarinda okumalar yapilarak alinan
veriler kontrole nispetle grafiklendirilmistir (23).

Kaspaz 3, 8 ve 9 Enzim Aktiviteleri Tayini

Gruplarin inkiibasyonlarindan sonra kaldirilan htic-
relerdeki kaspaz enzim aktivitelerini tayin etmek icin
hicreler enzimlerin substratlarindan olusan soliisyon-
la inklibe edildi. Ardindan enzim inhibitérleri uygula-
narak hicresel kaspaz 3, 8 ve 9 enzimatik aktivite-
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leri 360 nm uyarim (eksitasyon) ve 460 nm yayilim
(emisyon) dalga boylarinda kuyucuk okuyucu cihazin-
da okumalar yapilarak alinan veriler kontrole nispetle
grafiklendirilmistir (24).

istatistiksel Analiz

Deneysel sonuglar ortalamazstandart sapma olarak
ifade edildi (SD). Gruplar arasindaki farkliliklarin éne-
mi tek yonli varyans analizi (one-way ANOVA) testi ile
degerlendirildi. Veriler SPSS, surim 13 (SPSS Inc.,
Chicago, ABD) kullanilarak analiz edildi ve p<0.05 an-
lamh kabul edildi.

Bulgular

Hiicre Canliligi Analizi Bulgulari

96’ kuyucukta yapilan inkibasyonlardan sonra
hiicrelerden alinan MTT hicre canliligi verileri Sekil
1Ada sunulmustur. Buna gore CoCl, (200 uM, 24
saat) uygulamasinin hicre canliigini azaltti§i gos-
terilmistir. 24 saat 250 pM karvakrol uygulamasinin
ise huicre canliligini ciddi 6lgtide azalttigi gozlenmistir.
Kisa sire karvakrol (250 uM, 1 saat) uygulamasindan
sonra taze medyum ile 24 saat inkiibasyonu tamam-
lanan grupta ise kontrole kiyasla anlamli bir hiicresel
canlilik degisimi saptanmamistir. Spesifik olmayan
TRPV4 antagonisti RuRed ile TRPV4 kanallarinin
da etkinligi arastirimaya calisiimistir. Buna gore 24
saat 1 uM RuRed uygulamasinin hiicre canliligini
azalttigi goézlenmistir. Kisa stire RuRed (1 pM, 1 saat)
uygulamasindan sonra taze medyum ile 24 saat in-
kiibasyonu tamamlanan grupta ise kontrole kiyasla
anlamli bir huicresel canllik degisimi saptanmamistir.
Karvakrol+CoCl, (6nce 1 saat 250 uM Karvakrol ar-
dindan 200 uM CoCl, ile 24 saat inklibasyon) grubun-
da ise CoCl,’nin neden oldugu hicre olimunun kar-
vakrol tarafindan baskilandigi ve kontrol diizeylerine
yaklastigi g6zlenmistir. RuRed+CoCl, (6nce 1 saat 1
UM RuRed ardindan 200 uM CoCl, ile 24 saat inku-
basyon) grubunda ise CoCl,’nin neden oldugu hiic-
re 6luminin RuRed tarafindan onarilamayip yalniz
CoCl, grubundakine benzer seviyelerde canlilik dlgul-
mustdr.

Sekil 1B’de sunulan MTT hiicre canhlidr analizi bul-
gularinda ise l¢ grup halinde (Kontrol, CoCl,, Kar-
vakrol+CoCl,) flaskta calisilan hucrelerde benzer
sonuclar alinmistir. Huicresel canhlik seviyelerinin
6lgtilmesiyle CoCl, ile olusturulan hipoksi modelinin
kontrole kiyasla hiicresel canhligi azalttigi, karvakrol
uygulamasindan sonra hipoksiye maruz birakilan
grupta ise belirgin dlglide hicresel canlilikta artis ve
kontrol grubu seviyelerine yakinlasma gorilmistur.
Elde edilen veriler apoptoz testi bulgulariyla ortis-
mektedir.
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Sekil 1
SH-SY5Y hcrelerinin 96’lik plakaya ekilmesiyle elde
edilen hiicre canliligi testi bulgulari (A) (a: p<0,001
Kontrol grubuna kiyasla, b: p<0,05 Kontrol grubuna
kiyasla, c: p<0,001 CoCl, grubuna kiyasla, d: p<0,01
CoCl, grubuna kiyasla). Yalnizca hipoksi ve karvak-
rol 6n inkiibasyonu Uzerine hipoksi uygulamasi ile
olusan gruplara ait MTT hicre canlilii testi (B) ve
apoptoz testi (C) bulgulari (a: p<0,001 Kontrol gru-
buna kiyasla, b: p<0,001 CoCl, grubuna kiyasla).
Karvakroliin antagonist etki yaptigi insan TRPM7 ve
TRPV4 katyon kanallarinin promotdr bolgeleri Gze-
rindeki olasi HIF1-a transkripsiyon faktéri baglanma
noktalarinin goésterimi. TRPM7 promotora Uzerinde
7, TRPV4 promotori lzerinde 2 baglanma bdlgesi
kirmizi kutu ile gosterilmistir (D).

Apoptoz Testi Bulgulari

Apoptoz testi bulgularina ait veriler Sekil 1C'de su-
nulmustur. Hicresel apoptoz seviyelerinin 6l¢tilme-
siyle CoCl, ile olusturulan hipoksi modelinin kontrole
kiyasla hicre apoptozunu artirdigi gézlenmistir. Kar-
vakrol uygulamasindan sonra hipoksiye maruz biraki-
lan grupta ise belirgin 6l¢lide apoptozda gerileme ve
kontrol grubu seviyelerine yakinlasma gorilmustar.

Promotoér Analizi Bulgulari

insan TRPM7 ve TRPV4 gen dizileri tzerindeki
HIF1-a baglanma bdolgeleri belirlenmis ve Sekil 1D'de
sunulmustur. Transkripsiyonun basladigi -1000 ile
+100 bazlar arasinda kalan promotor bdlgesinde
Okaryotik promotdr veri tabani UGzerindeki JASPAR



2018 eklentisi ile yapilan inceleme sonucunda HIF1-
o’nin olasi baglanma bdlgeleri arastinimistir. Bu ana-
liz sonucunda hem TRPM7 hem de TRPV4 kanal gen
dizisi Gzerinde HIF1-a’'nin baglanma bdélgesi oldugu
tespit edilmistir.

MMD Tayini Bulgulari

MMD tayini bulgulari Sekil 2A'da sunulmustur. Huc-
resel MMD seviyelerinin 6lctlmesiyle CoCl, ile olus-
turulan hipoksi modelinin hiicresel MMD seviyelerini
kontrole kiyasla ciddi olcide artirdi§i gozlenmistir.
Karvakrol uygulamasindan sonra hipoksiye maruz
birakilan grupta ise belirgin 6lciide MMD gerilemesi
izlenmesine ragmen bu seviyelerin halen kontrole ki-
yasla yuksek oldugu degerlendirilmistir.

2

(Nispi artis)
2 I ~
(S PR VU
ROT iretim =
w

Mitokondriyal depolarizasyon

o
o

Kontrol CoClz Karvakrol+CoCla Kontrol CoClz Karvakrol+CoCl2

Sekil 2
SH-SY5Y hucrelerine yalniz hipoksi ve karvakrol 6n
inkiibasyonu Uzerine hipoksi uygulamasi ile olusan
gruplara ait mitokondriyal membran depolarizasyonu
testi (A) ve ROT duretim tayini analizi (B) bulgular (a:
p<0,001 Kontrol grubuna kiyasla, b: p<0,001 CoCl,
grubuna kiyasla).

ROT Uretimi Tayini Bulgulari

ROT dretimi tayini bulgulari Sekil 2B’de sunulmus-
tur. Hicresel ROT Uretimi seviyelerinin dlgllmesiyle
CoCl, ile olusturulan hipoksi modelinin hicresel ROT
Uretim seviyelerini kontrole kiyasla énemli dizeyde
artirdig1 gézlenmistir. Karvakrol uygulamasindan son-
ra hipoksiye maruz birakilan grupta ise belirgin dlgtide
ROT uretiminde distus izlenmesine ragmen bu sevi-
yelerin halen kontrole kiyasla yiiksek oldugu deger-
lendirilmigtir.

Kaspaz 3, 8 ve 9 Enzim Aktiviteleri

Tayini Bulgulari

Kaspaz enzimlerine ait enzimatik aktivite bulgular
Sekil 3'te sunulmustur. Hiucresel kaspaz 3 (Sekil 3A),
kaspaz 8 (Sekil 3B) ve kaspaz 9 (Sekil 3C) enzimatik
aktivite duzeylerinin 6lctlmesiyle CoCl, ile olusturulan
hipoksi modelinin hiicresel kaspaz 3, 8 ve 9 enzimle-
rinin aktivitesini kontrole kiyasla énemli diizeyde ar-
tirdigi gézlenmistir. Karvakrol uygulamasindan sonra
hipoksiye maruz birakilan grupta kaspaz 3 aktivitesi
tamamen kontrol seviyelerine indigi gdozlenmistir. Kas-
paz 8 aktivitesinin kontrol seviyelerine yaklastigi goz-
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lenirken kaspaz 9 aktivitesinde kontrole kiyasla halen
CoCl, de oldugu gibi yiiksek seviyelerde seyrettigi de-
gerlendirilmistir.
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Sekil 3
SH-SY5Y hicrelerine yalniz hipoksi ve karvakrol 6n
inkiibasyonu Uzerine hipoksi uygulamasi ile olusan
gruplara ait kaspaz 3 (A), kaspaz 8 (B) ve kaspaz 9
(C) enzim aktivite tayini bulgulari (a: p<0,001 Kontrol
grubunakiyasla, b: p<0,001 CoCl, grubuna kiyasla, c:
p<0,005 Kontrol grubuna kiyasla).

Tartisma

Oksijen tuketimi, normal fizyolojik oksijen kosullari al-
tinda hucrelerin enerji ihtiyacini saglayan en énemli
hicresel metabolik siireglerden biridir. Néronal hiicre-
ler yuksek oksijen tiiketim ihtiyaci nedeniyle hipoksiye
karsi hassasiyet gostermektedir. Deneysel hipoksinin
kimyasal modeli olan CoCl, uygulamasi siklikla aras-
tirmalarda kullaniimaktadir. Deneysel modellerin bir
0zelligi de patolojik belirtegleri yansitabilmesidir (26).
CoCl, uygulamasinin hipoksi belirteci olan HIF-1la
ekspresyonunu artirdigi ve hipoksik kosullari yansit-
tig1 daha onceki calismalarda gosterilmistir (27,28).
Hipoksi ile HIF-1 proteininin ekspresyon artisi ve
HIF-1 ile indiklenen dizenleyici gen ekspresyonla-
rinin tetiklenmesi doku oksijen konsantrasyonunun
azalmasina karsi hiicrenin hayatta kalmasini sagla-
mak icin gesitli hiicre i¢i adaptif sinyal yolaklari aktive
edilmektedir (29,30). Hicrede ROT'un asiri Uretimi-
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nin iki ana nedeni, yiksek miktarda oksijen tiketimi
ve hucresel oksidan durumunu etkileyen hipoksidir.
Hipoksik kosullarin hiicresel ROT duzeylerini artir-
digi da bilinmektedir. Son elektron alicisi olan mole-
kiler oksijenden yoksunluk elektron tasinmasindaki
aksamalar nedeniyle mitokondriyal ROT Uretimi arti-
sina sebep olmaktadir (31). ROT'un hiicresel meta-
bolik fonksiyonlari diizenleyen lipitler, nikleik asitler
ve proteinler gibi organik yapisal bilesenler tizerinde
yikici etkileri vardir. TRP kanal ailesinin ROT’a duyar-
Il kanal tiplerini barindirmasi bu kanallar1 potansiyel
terapotik hedef haline getirmektedir (32). Karvakrol
TRPM7'nin en sik kullanilan antagonisti olmasina
ragmen guncel calismalar karvakrolin TRPV4 gibi
baska kanallar tzerine de etkili olabilecegi tzerinde
durmaktadir (33). TRPM7'nin farkli antagonistlerinin
konu edildigi diger calismalarla kiyaslandiginda c¢a-
lismamizdan elde edilen karvakrol inkiibasyonuna
bagh hiicre canlihinda artma ve apoptozun azal-
masi bulgularina benzer sonugclarin alinmis olmasi
karvakrol uygulamasiyla hipoksi tahribatindaki azal-
ma ve diger hiuicresel parametrelerdeki degisimlerin
hipoksiye duyarl aktivasyon goésterebilen TRPM7
katyon kanallari aracili oldugunu diistindirmektedir
(34). Transkripsiyon faktorleri, gen ekspresyonunun
baslatiimasi i¢in gen tzerinde belirli dizilere baglana-
bilen ve RNA polimerazin transkripsiyona baslayaca-
g1 bolgeleri isaretleyen proteinlerdir. Hipoksik kosul-
larda ekspresyonu artan ve hicrede biriken HIF-1a
da bir transkripsiyon faktortdir (35). Yapilan biyo-
informatik incelemede HIF1-a’nin hem TRPM7 hem
de TRPV4 katyon kanallarinin promotor bélgelerinde
farkll sayida olasi baglanma bélgeleri olabilecegini
gostermistir. Ancak hiicre canhhigi verilerinden hare-
ketle rutenyum kirmizisi uygulamasiyla TRPV4 inhi-
bisyonunun CoCl, ile indiiklenen hipokside karvakro-
Itn hiicre canhligr tzerine olan koruyucu etkisi kadar
etkili olamadigi gozlenmistir. TRPM7 katyon kanalla-
ri ise hipoksinin yani sira ROT’a duyarl aktivasyon
gOsterebilen kanallardandir (36). TRPM7 katyon
kanallarinin asir aktivasyonu ile hiicresel apoptoz
mekanizmalari Gzerine dogru orantil bir iliski bulun-
maktadir (5). TRPM7 katyon kanallari hiicre canlihgi
ve Ozellikle embriyonal gelisim sireclerinde 6énemli
kanallardandir. TRPM7'nin delesyonu embriyonal
gelisimi olumsuz etkiledigi bilinmektedir (37). Ayrica
TRPM?7 katyon kanallari ile ilgili yapilmis arastirma-
lar noéronlarda da eksprese edilen bu kanallarin hiic-
re sagkalimi tzerinde roli olabilecegini gostermistir
(38). Benzer sekilde siRNA uygulamalari ile ekspres-
yonu baskilandiginda da hticresel canhlikta anlamli
azalmalar goérulebilmektedir (16). Bu gibi nedenlerle
TRPM7 temelli stratejilerde genom diizenleme me-
totlari yerine farmakolojik inhibisyon yontemleri de
on plana ¢ikmaktadir. TRPM7 katyon kanallarini far-
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makolojik olarak inhibe etmenin hipoksik kosullarda
noronlardan ndrit uzantilarini geri gekme davranisini
azalttidi bildirilmistir. Hipoksinin néronlara bu olum-
suz etkisini azaltmada TRPM7 kanal inhibisyonunun
onemi daha 6nce de vurgulanmistir (5,39). Bir baska
arastirmada ise karotis ligasyonuyla iskemiye maruz
birakilan yeni dogan farelere karvakrol uygulamasi-
nin beyin infarkt lezyon alanlarini, néronal hiicre 6li-
mind ve apoptotik markér protein ekspresyonlarini
baskilamada etkili oldugu, karvakrol uygulanmayan
gruplarda ise tam aksine sonugclar elde edildigi bildi-
rilmistir (40). Benzer sekilde ¢calismamizdan elde edi-
len bulgulara bakildiginda karvakrol uygulamasiyla
SH-SY5Y hicrelerinde apoptozun azaldi§i, kaspaz
enzim aktivitelerindeki anlaml farklihklar, ROT Ure-
timinin ve MMD’nin baskilanmasi ile hicresel canli-
hgin arttigi gordlmektedir. Bu sonuclar karvakrolin
sadece fiziksel hipoksi veya iskemi uygulamasiyla
etkili olmadigini ayni zamanda CoCl, ile baslatilan
kimyasal hipoksi modelinde de benzer gigli etkilere
sahip oldugunu distndirmektedir. Ayrica karvakro-
[Gn bu olumlu etkilerini giicli antioksidan 6zelliginin
yani sira TRPM7 gibi katyon kanallari Gizerindeki an-
tagonistik etkisi ile olabilecegi distiniimektedir.

Sonug olarak hipoksinin hiicresel hasara sebep olan
etkisini azaltmada TRPM7 kanal inhibitorlerinin ve
karvakrolin 6nemi giderek artmaktadir. Bununla bir-
likte in vivo hayvan deneyleri ile small hairpin / small
interfering RNA (sh/siRNA) temelli post-translasyonel
modifikasyon yontemleriyle de kanal ekspresyonlari-
nin baskilandigi ve hipoksi modellerinin uygulandigi
yeni arastirmalara halen ihtiya¢ duyulmaktadir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi
Bu makale, insan veya hayvanlar lizerinde herhangi
bir calisma icermemektedir.

Finansman

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

Verilerin Ulasilabilirligi
Tiam veriler makalede ve/veya ek dosyalarda mevcut-
tur.

Yazar Katkilari

AOQ: Calismanin planlanmasi; Verilerin islenmesi, For-
mal Analizler, Arastirma, Metodoloji, Validasyon, Gor-
sellestirme, Makalenin Yazimi.
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Oz

Amacg

Bu calismada antihiperglisemik, hipolipidemik ve an-
tioksidan ozelliklere sahip olan linalool (LN), rifampi-
sine (RF) bagh olarak olusabilen nérodejenerasyonlar
ve noral bozukluklarin tedavisi amaciyla kullaniimistir.
Bu amacla, RF'ye bagl olusabilecek norotoksisitede,
antioksidan 6zelligi olan LN'nin koruyucu etkinligi hem
gen ekspresyonu seviyesinde hem de biyokimyasal
ve histopatolojik bulgularla arastiriimistir.

Gerec¢ ve Yontem

30 adet saglikh erkek Spraque-Dawley rat bes gruba
ayrildi (Grup 1: Kontrol grubu; Grup 2: Cozucu Kont-
rol (Dimetilsulfoksit-DMSO) grubu; Grup 3: Rifampi-
sin (RF) grubu; Grup 4: Linalool (LN) grubu; Grup 5:
Rifampisin-Linalool (RF+LN) grubu. Biyokimyasal ve
histolojik analizler ile gen ekspresyon seviyeleri igin
beyin dokulari, kan glikoz seviyelerini 6lgmek igin kan
ornekleri alindi.

Bulgular

Rifampisin uygulamasi, beyin agirhigini azaltirken,
CYP1Al ve CYP1A2 mRNA gen ekspresyonunu ve
kan glukoz duizeylerini 6nemli dlgiide artirmistir. Diger
yandan RF+LN grubunda CYP1Al ve CYP1A2 mRNA
gen ekspresyonu ve kan glukoz dizeylerinde anlamli

azalmalar olurken, beyin agirhiginda anlaml diizelme
gozlenmistir. Histolojik bulgular LN verilen gruplarda,
RF ye bagh olusan hasarlarin azaldigini géstermistir.

Sonug
LN'nin beyin dokusunu RF'nin toksik etkilerinden ko-
rumada oldukca etkili oldugu tespit edilmistir.

Anahtar Kelimeler: Beyin; CYP1A1l, CYP1A2, Lina-
lool, Rifampisin

Abstract

Objective

In this study linalool (LN), which has antihyperglycemic,
hypolipidemic and antioxidant properties, is intended
to be used in the treatment of neurodegenerations
and neural disorders that may occur due to rifampicin
(RF). For this reason, it was aimed to examine the
effects of LN on the expression of genes, biochemical
and histopathological parameters in these metabolic
pathways against neurotoxicity that may occur due
to RF, and to investigate the protective effects of LN,
which has antioxidant properties.

Material and Method
Thirty healthy male Spraque-Dawley rats were divided
into five groups (group 1; control, group 2; solvent
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control (DMSO); group 3, RF; group 4, LN; group 5;
RF+LN). Brain tissues were taken for biochemical,
histological and gene expressions analyses. Blood
samples were taken to measure blood glucose levels.

Results

Rifampicin treatment significantly increased CYP1Al
and CYP1A2 mRNA gene expression and blood
glucose levels, while reducing brain weight according
to findings. On the other hand, there was a significant
decrease in CYP1Al and CYP1A2 mRNA gene
expression and blood glucose levels in the RF+LN

Introduction

Rifampicin (RF) or rifampin is an antibiotic drug from
the rifamycin group with a bactericidal effect. It is gen-
erally used in the treatment of mycobacterial infec-
tions (tuberculosis, leprosy, etc.) (1).

Rifampicin has some side effects. A 56-year-old pa-
tient developed bilateral retrobulbar neuritis that pro-
gressed to sensory polyneuropathy and severe optic
atrophy 3 months after initiation of an antituberculo-
sis regimen with isoniacid, ethambutol, and rifampic-
in (2). Widely used antibacterial agents such as RF
have been associated with various neurotoxic reac-
tions such seizure disorders, encephalopathy, as cen-
tral nervous system toxicities, neuropsychiatric symp-
toms and swollen fontanelles (3).

CYP1A1 and CYP1A2 are two of the individual mem-
bers of cytochrome P450 (CYP), one of the most im-
portant enzyme groups involved in drug metabolism
(4). CYP1A1/1A2 enzymes have been shown to play
a key role in the expression of all genes. CYPs are
a super family of enzymes that catalyze the meta-
bolic activation and detoxification of a wide variety
of xenobiotics, including clinically used drugs, drugs
of abuse, toxins (5). In addition, CYPs are involved
in the metabolism of various endogenous chemicals
such as bile acids, hormones, neurosteroids, eicosa-
noids, cholesterol, and vitamins (6).

The genes encoding cytochrome P450 are regulated
by endogenous hormones such as growth hormone,
corticosteroids, thyroid and sex hormones secreted
from the hypothalamus-pituitary (7). Therefore, it has
been reported that brain CYPs play an important role
in the control of personality and behavior, brain activi-
ty, sensitivity and neuronal disorders. Members of the
CYP family most active in the metabolism of toxic and
chemical carcinogens include CYP1A1, 1A2, 1B1 and
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group, while a significant improvement in brain weight
was observed and as a result of histological analyzes,
it was observed that the damage caused by RF
decreased in the groups given LN.

Conclusion

LN was found to be highly effective in protecting the
brain from the toxic effects of RF.

Brain, CYP1A1, Linalool,

Keywords: CYP1A2,

Rifampicin.

2E1(8, 9).

The mammalian brain depends on glucose as its main
energy source, and glucose metabolism is critical to
brain physiology and function. Insulin secreted by the
pancreas plays a major role in the regulation of glu-
cose metabolism in peripheral tissues. The brain is an
insulin sensitive organ and insulin has been shown to
protect neurons against neurodegenerative disorders.
Impaired insulin signaling causes oxidative neuronal
damage and puts the brain at risk of neurodegenera-
tion (10).

Oxidative stress through the production of reactive
oxygen species (ROS) has been suggested as the
main cause underlying the development of insulin
resistance, impaired glucose tolerance, type 2 diabe-
tes mellitus (T2DM) and B-cell dysfunction (11, 12).
Hyperglycemia triggers several metabolic signaling
pathways that lead to inflammation, cytokine secre-
tion, cell death and thus diabetic complications. Dia-
betic peripheral neuropathy (DPN) results from hyper-
glycemia that induces inflammatory responses and
oxidative stress that damage nerve tissue (13). Hy-
perglycemia is also known to increase ROS produc-
tion and cause oxidative stress. The increase in the
production of ROS and the decrease in antioxidant
capacity increase the inflammatory response and ap-
optosis (14).

Medicinal and aromatic plants are used for antidiabe-
tes, anticancer, antihypertension, anticardiovascular,
antileprosy, etc., due to their ability to synthesize ther-
apeutic bioactive secondary metabolites has pharma-
cological properties. Although there are no treatment
strategies to reduce oxidative stress in general, an-
tioxidants are thought to be effective in this regard
(15, 16). In our study, we used linalool (LN), a natu-
ral monoterpene, to eliminate or reduce the common
side effects of RF.



Linalool has antioxidant activity, and antimicrobial,
anxiolytic, antiviral, antidepressive, anticancer, an-
ti-inflammatory, antinoceptive, anti-hyperlipidemic,
analgesic, anxiolytic, and neuroprotective effects. LN
has powerful antioxidant properties and eliminates
ROS produced by various toxic substances (17).

Studies have shown that LN has neuroprotective ef-
fects against cortical neuronal damage induced by
oxygen-glucose deprivation/reoxygenation (OGD/R)
(18). However, the protective and therapeutic effects
of LN in combination with RF on the brain have not
been studied. In this study, it was aimed to investi-
gate the effects of LN by giving RF to rats with gene
expression, biochemical and histopathological anal-
ysis.

Material and Method

Ethical Approval

All experiments in this study were approved by
Adiyaman University Animal Experiments Ethics
Committee (2021/026).

Chemicals

Rifampicin (CAS RN: 13292-46-1) were purchased
from TCI (Tokyo Chemical Industry) Chemicals. Lin-
alool and all other chemicals used in the study were
purchased from Sigma Aldrich.

Animals and Experimental Design

The study was carried out on a total of 30 healthy,
8-12 weeks old male Sprague Dawley rats, with an
average weight of 220-270 g, Rats were housed at
21 £ 2 °C, 45% + 5% humidity, and a 12:12 h light:
dark cycle in a well-ventilated room. Free access to
feed and water was provided. The rats were randomly
divided into 5 equal groups according to the inducing
and protective agents given to the rats. The first was
used as a control. The second group, solvent con-
trol, 50 mg/kg/day Dimethyl sulfoxide (DMSO) was
applied. The third group was given 50 mg/kg/day of
rifampicin (19). The fourth group was given linalool 50
mg/kg/day (20). The fifth group was given linalool 50
mg/kg/day (20) followed by rifampicin 50 mg/kg/day.

Preparation of Test Solutions

Rifampicin (50 mg/kg/day) was prepared by dissolv-
ing in dimethyl sulfoxide (DMSO, Sigma, USA) and
stored at -20 °C (21, 22). Linalool was administered
alone as 50 mg/kg/day.

Treatments of Test Solutions
Except for the intraperitoneal application of linalool, all
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applications were administered daily by oral gavage
for 15 days.

Measurement of Blood Glucose Level

Blood glucose levels were measured with Abbott Labs
Architect C16000 systems (Abbott GmbH & Co, Ger-
many) and the commercial Abbott kits were utilized.
Blood glucose levels were determined by spectropho-
tometric method in the wavelength range of 340-380
nm (23, 24). Glucose levels were expressed as mg/
dl serum.

Genetic Analysis

RNA Extraction, cDNA Synthesis and
Quantitative PCR Analysis

Fresh frozen rat brain was processed for RNA extrac-
tion using AccuZol™ Total RNA Extraction Solution
(Bioneer, K-3090) under RNAse-free conditions fol-
lowing the manufacturer's instructions and quantified
by measuring absorbance at 260/230 nm and 260/280
nm with the NanoDrop spectrophotometer (Denovix
DS). -11) and stored at -80 °C until use. For Q-PCR,
the first 5 ug of total RNA was reverse transcribed
using AccuPower® RT PreMix (Bioneer K-2041) us-
ing appropriate controls to ensure no genomic DNA
contamination.

gRT-PCR was used to detect the expression level of
CYP1A1 and CYP1A2 and was performed using the
ExiCyclerTM96 gRT-PCR system (Bioneer) following
the instructions of AccuPower GreenStar qPCR Pre-
Mix (Bioneer, Cat No: K-6210). The GAPDH gene was
amplified as an internal control. The primers were for
CYP1Al forward, 5- ATGAGTTTGGGGAGGTTACT-
GGT -3' and reverse, 5- ACTTCTTATTCAAGTCCTT-
GAAGGCA-3' (25), CYP1lA2 forward 5- AGTC-
CAGGAACACTATCAAGACTTCA-3' and reverse
5'- AGGGATGAGACCACCGTTGTC-3' (25). GAPDH
forward, 5'- CAACTCCCTCAAGATTGTCAGCAA-3'
and reverse, 5-GGCATGGACTGTGGTCATGA-3'
(23). The PCR conditions were: 95 °C for 1 minute,
then 45 cycles at 95 °C for 5 seconds and 55 °C for 40
seconds. The 2*-AACt method was used to calculate
the relative mRNA expression.

Histological Procedure

The brain tissues were fixed in 10% formalin solution
for 24 hours and washed in tap water one night after
fixation. Tissue samples were dehydrated in through
increasing concentrations of ethanol, cleared with
xylene, and embedded in paraffin. The sections at 4
pm thickness taken from paraffin blocksby using mi-
crotome (Leica SM2000R, Germany) were stained
by Hematoxylin—Eosin (H-E), and then covered with
entellan.
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Immunohistochemical Procedure

Tissues of 4um thicknesses were obtained and were
stained with CAS-8 primary ab (rabbit Caspase 8 anti-
body, ab25901, Abcam, Cambridge, USA, 1:100) and
INOS primary ab (rabbit anti INOS antibody, ab3523
Abcam, Cambridge, USA, 1:100) by using a sensitive
peroxidase-labelled streptavidin-biotin detection sys-
tem (B40931, Abcam, Cambridge, USA) and were
covered with entellan. At last, tissue samples were
analysed and evaluated, the receptor densities ob-
served were identified using the semi-quantitative
evaluation method (26).

Histological Evaluation

All specimens were examined under light micro-
scope (Nikon Eclipse Ni-U, JAPAN) and were photo-
graphed by digital camera (Nikon DS-Ri2, JAPAN).
On the specimens stained with Hematoxylin—Eosin, a
semi-quantitative analysis of histopathological results
were then calculated to allow comparison between
the groups. All groups were analysed and evaluated
according to scoring by Refaiy (26).

Histopathological findings were graded as follows:

0 (), negative score: No structural changes,

1 (+), 1 positive score: Light structural changes,

2 (++), 2 positive score: Middle structural changes,

3 (+++), 3 positive score: Serious structural changes
Immunohistochemical Evaluation

The staining intensity were identified using the
semi-quantitative evaluation method on immunuhis-

tochemically staining sections (26). Samples were
analyzed by examining five different sections in each

Table 1

Effect of Linalool on Brain Damage

sample, which were then scored from 0 to 3 (-, +, ++,
+++) according to the intensity of staining.

Immunoreactivity scores were graded as follows:

0 (-), negative score: absence of immunopositive re-
action,

1 (+), 1 positive score: slight immunopositive reaction,

2 (++), 2 positive score: moderate immunopositive re-
action,

3 (+++), 3 positive score: strong immunopositive re-
action.

For evaluation, 10 different fields for every section at
a magnification under 20X objective for all groups.
Results were subjected to statistical analysis.

Statistical Analysis

Data were analyzed and Mann-Whitney U and one-
way ANOVA test were conducted as described in (27)
via SPSS 18 software for all analysis. Differences
were considered as significant for P<0.05. The values
were expressed as mean + standard deviation (S.D),
as appropriate, and at least in triplicate.

Results

Effects of RF and LN on Fresh Brain Weight (g)
and Fresh Brain Weight/Body Weight Ratio

Brain weight measurements were shown in Table 1.
It is seen that the brain weight of the animals treat-
ed with RF decreased and this decrease was statisti-
cally significant compared to the control, LN, RF+LN
groups (p=0.000). On the contrary, a statistically sig-
nificant increase was found in the brain weight of the

Comparison of fresh brain weight (g) and fresh brain weight/body weight ratio between the

groups.
STUDY GROUPS
Control DMSO RF LN RF+LN p value
;';Z';‘tb(':)m 2,01+0,0038°¢¢ 1,9796+0,0033¢°¢ 1,7266+0,01122bde 1,9851+0,0030¢%¢ 1,8678+0,0187abcd 0,000
Fresh brain
weight/body | 0,0065+0,00003"¢¢ | 0,0065+0,00002°¢¢ | 0,0061+0,000032>4¢ | 0,0065+0,00002°¢ | 0,0066+0,000032"c¢ | 0,000
weight ratio

Each group represents the mean + SEM for experimental rats. The was used ANOVA test a; Significant from control; b; Significant
from DMSO; c;Significant from RF; d; Significant from LN; e; Significant from RF+LN. p<0.05. Abbreviations: RF: rifampicin 50 mg/
kg/day; DMSO: dimethyl sulfoxide; LN: linalool 50 mg/kg/day RF+LN: 50 mg/kg/day rifampicin+50 mg/kg/day linalool.
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Figure 1

Effect of RF and LN on blood glucose level in rats in a
15-day experiment. Each group represents the mean
+ SEM for six rats. The was used one-way ANOVA
with Graphpad 9 Prism. Data are the mean + SEM of
six individual rats. * p<0.05. Abbreviations: RF: rifam-
picin 50 mg/kg/day; DMSO: dimethyl sulfoxide; LN:
linalool 50 mg/kg/day RF+LN: 50 mg/kg/day rifampi-
cin+50 mg/kg/day linalool.

RF+LN group compared to the RF group (p=0.000)
(Table 1). In addition, the fresh brain weight/body
weight ratio was statistically different between all
groups (p=0.000) (Table 1). According to results, LN
showed preventive and ameliorative effect against the
common side effects of RF.

Biochemical Results

Effects of RF and LN on Blood Glucose Levels
The effects of RF and LN on blood glucose levels are
summarized in Figure 2. Significant differences were
detected between the various treatments for glucose
levels in rats. In RF group rats, blood glucose levels
had statistically significantly higher compared to con-
trol, DMSO and LN group rats (p<0.05). However, al-
though blood glucose values were low in the RF+LN
group than the RF group, it was not statistically signif-
icant (p=0.0768, p>0.05).

Genetic Results

Effect of RF and LN on Expressions of

CYP1A1l and CYP1A2 Gene

Figures 2A and 2B show the effects of RF versus LN on
CYP1Al and CYP1A2 mRNA expression in all study
groups. CYP1Al (p<0.0001) and CYP1A2 (p<0.01)
MRNA expressions were significantly increased in
the RF group compared to the control, DMSO, LN
and RF+LN groups. The RF+LN group significantly
reduced CYP1Al (p<0.0001) and CYP1A2 (p<0.01)
MRNA levels compared to the RF group (Fig. 2A and
2B).
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Figure 2

Effect of RF and LN on expressions of CYP1ALl (A)
and CYP1A2 (B) mRNA in rat brain. Results were
analyzed by real-time PCR and the values obtained
were normalized against the expression of the endog-
enous control GAPDH. The were used ANOVA with
Graphpad 9 Prism. Data are the mean = SEM of six
individual rats. **** p<0.0001, ** p<0.01. Abbrevia-
tions: RF: rifampicin 50 mg/kg/day; DMSO: dimethyl
sulfoxide; LN: linalool 50 mg/kg/day RF+LN: 50 mg/
kg/day rifampicin+50 mg/kg/day linalool.

Histological Findings

Normal histological structures were observed in the
control, DMSO and LN groups (Figs. 3 A, B, and D).
Histopathological findings were observed in RF and
RF+LN groups such as mononuclear cell infiltration,
neuropil vacuolization, neuron degeneration, picnotic
nucleus in neurons and hemorrhagic areas, decrease
in the number of neurons (p<0.05), (Figs. 3 Cand E).
Mentioned tissue damages were decreased in RF+LN
group compared to RF group (p<0.05), (Fig. 3 E).

Immunohistochemical Results

It was observed that the CAS-8 and iINOS receptors
in the brain sections were stained very slightly in the
control, DMSO and LN groups (Figs. 4A, Al, B, B1,
D, D1), (Table 2). On the other hand, they were more
intensely stained in the RF and RF+LN groups com-
pared to the control, DMSO and LN groups (p<0.05),
(Figs. 4C, C1, 4E, E1), (Table 2).

The staining intensity of the receptors is highest in RF

and RF+LN groups, respectively, while less in control,
DMSO and LN groups (p<0.05), (Fig. 4), (Table 2).
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Table 2

Effect of Linalool on Brain Damage

The mean immunoreactivity scores for INOS and Cas-8positive cells in brain tissues of the

groups.
Control DMSO RF LN RF+LN
iNOS 0.13+0.344¢# 0,28+0,254¢# 2,88+0,154abde 0.18+0.363¢¢ 1,68+0,154abcd
Cas -8 0.15+0.363¢%¢ 0,13+0,62¢¢ 2,15+0,263abde 0.13+0.254¢°¢ 1,42+0,2542bcd

Values are expressed as means = SD. The relationships between groups and results are assessed by one-way ANOVA. a, b, c, d,
e; different characters indicate statistically significant differences in the same column p<0.05, p<0.001. a; Significant from control;
b; Significant from DMSO; c;Significant from RF; d; Significant from LN; e; Significant from RF+LN.

Figure 3

Histopathological findings in brain tissues belonging to control and experimental groups: A, B, D; Control,
DMSO and LN groups; normal histological structure of brain. C, RF group; picnotic nukleus in neurons (yellow
arrow), mononuclear cell infiltration (red arrow), neuropil vacuolization (black arrowss), neuron degeneration

(blue arrowss). E, RF+LN group; mild histopatological findings, H-E, x20.

iNOS o .
CAS-8 :
Figure 4

iINOS and CAS-8 immune stainings in brain tissues belonging to control and experimental groups. A-Al, B-B1,
D-D1; Control, DMSO and LN groups; no positive staining, C-C1, RF group; intensive positive staining, E-E1,
RF+LN group; mild positive stainings, A-B-C-D-E; iNOS, A1-B1-C1-D1-E1; Caspase 8, immun satining, x20.

iINOS immunoreactivity was stronger than CAS-8 for
RF and RF+LN groups (p<0.05), (Fig. 4 C, C1, 4E, E1).

Discussion

In recent years, several studies have demonstrated
the presence of drug-metabolizing enzymes, particu-
larly cytochrome P450s, in all brain regions of differ-
ent species and in various brain cells (28). The possi-
bility of CYP1A1/1A2 being localized and inducible at
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the brain-CSF barrier and in leaky areas of the blood
brain barrier where they may act as a protective met-
abolic barrier was examined (29).

In present study, rifampicin (RF) was metabolized by
the cytochrome P450 (CYP) dependent monooxy-
genase system. RF induced CYP1Al and CYP1A2.
In a previous study, cells that differentiate into stem
cells transformed into neuronal subtypes showed
significant induction in the expression of AHR, CAR,



PXR, CYP1A1, 2B6, 2E1, 3A4 and GSTP1-1 when
exposed to the universal CYP inducer RF, support-
ing the results obtained from this study. (30). Ab-
normalities in the brain such as neurodegeneration,
incidence of dementia and mild cognitive impairment
occur due to neuronal redox imbalance and oxidative
damage (31).

According to present findings, was found that the brain
weights and also the ratio of brain/body weight of rats
treated with RF decreased. It was thought that this
situation is due to cytotoxicity and apoptosis that de-
velops increased CYP1A1/1A2 expression in the brain
caused by RF. In a previous study, showing increased
cytotoxicity, micronuclei formation, caspase 3/7 ac-
tivity, apoptosis and DNA damage in cells due to in-
creased expression of CYP1A1/1A2 provides consist-
ent evidence supporting this findings (32). In another
study, it was reported that increased CYP1A1/1A2
expression causes apoptosis and cell damage by in-
creasing oxidative stress (33). Studies have shown
that bioactive and unstable intermediate metabolites
are produced by the catalytic effect of CYP enzymes
from ubiquitous environmental carcinogens such as
polycyclic aromatic hydrocarbons (PAHSs), and these
metabolites are cytotoxic and mutagenic and are gen-
erally detoxified by the enzymatic effect of phase Il
enzymes. (34). Studies have found a positive relation-
ship between stimulation of CYPs and oxidative stress
(35). In the studies, it was observed that the formation
of DNA adducts increased as a result of the induction
of the CYP1A1 enzyme (36). In a study, it was report-
ed that rifampicin can cross the blood-brain barrier
and cause obstruction in the meninges (37). These
enzymes are thought to be involved in various central
nervous system functions, especially in the protection
of brain tissue from toxic substances, neurosteroid
synthesis and drug metabolism (38). In this study, sim-
ilar findings were observed with genetic results.

According to the results obtained from the present
study, it was thought that LN protects brain tissues
from apoptosis and cytotoxicity, especially by reduc-
ing CYP1A1/1A2 mRNA expression against the side
effects of RF, and LN achieves this effect by eliminat-
ing ROS caused by CYP1A1/1A2 expressions, thanks
to its antioxidant property. In a study, treatment with
LN showed attenuation of cancer activity by inhibit-
ing mMRNA expression of proapoptotic markers such
as BcL-2, Cas-3, CYP1A1 and NFkB (39). Caputo et
al (2021) found that LN prevented neurotoxicity by in-
hibiting the increase in the production of intracellular
ROS and the activation of caspase-3 (40). In studies
was found that apoptotic pathway was caused by the
intrinsic mitochondrial pathway with the decreased
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cleaved caspases (3-8) (41-43). Similar findings were
also observed immunohistochemically with staining
INOS and Cas-8 in this study. The higher degree of
iINOS staining than Cas-8 staining, indicates that ap-
optosis occurred due to the increase in NO.

In an another study, conducted on diabetic rats, con-
sumption of cinnamon, the active ingredient of which
is LN, significantly reduced blood glucose, triglyc-
eride, total cholesterol, VLDL, LDL and urea levels,
while on the contrary increased GSH activity (44).
Similar findings were observed in this study as well.

The brain is a glucose-dependent organ that can be
damaged by both hypoglycemia and hyperglycemia,
and has a key role in the control of energy metabo-
lism, glucose metabolism and body fat content (45).
In present study, blood glucose levels increased sig-
nificantly in rats treated with RF, while treatment with
LN improved blood glucose levels. The study, which
reported that plasma glucose and insulin increased by
192% and 45%, respectively, when 600 mg of RF was
administered to the subjects once a day for 7 days
supports our findings (46). It has been suggested that
elevated glucose levels in diabetes mellitus with RF
have deleterious effects on cells through the lysoso-
mal mechanism (47). Deepa et al shown that LN treat-
ment restored glucose metabolizing enzymes, colla-
gen content and GLUT-1 expression and protect from
oxidative stress and inflammation in diabetic rats (48).

In present study, high blood glucose level caused ap-
optosis and cytotoxicity by increasing ROS in the brain.
A study showing that high glucose levels cause an in-
crease in ROS in the brain and neuronal apoptosis by
increasing both oxygenase-1 (HO-1) expression from
astrocytes supports this study’s findings (49). Niemi
et al have reported that RF reduces the blood sug-
ar-lowering effect of glimepiride, an antidiabetic drug.
(50). Therefore, blood glucose levels should be close-
ly monitored, especially if RF is added to or removed
from the treatment of a diabetic patient. Studies have
shown that 1-week treatment with rifampicin impairs
glucose tolerance in healthy volunteers (46).

Conclusion

Studies show that there is a lack of literature on the
expression and inducibility of xenobiotic metabolizing
CYPs in the brain. For this purpose, in this study, it
was determined that the ameliorative and preventive
effects of LN on CYP1A1 and CYP1A2 expressions,
brain weights and blood glucose levels in the brain
tissues of RF administered rats. However, further clin-
ical studies are needed on this subject.
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Oz

Amac

Hasta cildi patojen mikroorganizmalar icin major bir
kaynaktir. Cerrahi éncesinde, cilt temizli§inin antisep-
tiklerle yapilarak bu patojenlerin cerrahi alandan uzak-
lastiriimasi standart bir yontemdir. Klorheksidin gluko-
nat (KG) ve Povidon iyot (Pi) bu amag icin 6nerilen
iki farkli antiseptiktir. Bu antiseptiklerin kontamine cer-
rahilerdeki etkinligini gdsteren ¢ok sayida calisma ol-
masina ragmen, temiz cerrahilerdeki etkinligini bildiren
calismalar kisithdir. Bu galismada, temiz cerrahi olan
primer total diz artroplastisinde klorheksidin glukonatin
cerrahi alan enfeksiyonuna etkinliginin povidon iyot ile
karsilastiriimasi amaclandi.

Gerec¢ ve Yontem

Cerrahi alan cilt temizliginde KG (110 hasta) ve Pi
(135 hasta) kullanilan toplam 245 primer total diz art-
roplastisi hastasinin verileri incelendi. Hastalar kulla-
nilan antiseptige gére KG grubu ve Pi grubu olarak 2
gruba ayrildi. Gruplarin demografik 6zellikleri benzerdi

(p>0,05). KG grubunda, cerrahi alandan cerrahi 6n-
cesi ve sonrasinda alinan suruntt ornekleri mikrobi-
yolojik olarak incelendi ve calismanin birincil sonucu
olarak KG'nin cerrahi alan asepsisine anlk etkinligi
degerlendirildi. Her iki grupta cerrahi alanda gelisen
enfeksiyon komplikasyonu; yuzeyel enfeksiyon (minor
komplikasyon) ve derin enfeksiyon (major komplikas-
yon) olarak kaydedildi. Calismanin ikincil sonucu ola-
rak cerrahi alan komplikasyonlari her iki grup arasinda
karsilastirildi.

Bulgular

KG kullanilmadan 6énce cerrahi alandan alinan sirin-
t drneklerinin hepsinde en az bir patojen mikroorga-
nizma Urerken, KG kullanildiktan sonra alinan suriinti
orneklerinin hicbirinde reme olmadi. KG ve Pi gru-
bunda cerrahi alan komplikasyonlari sirasiyla; minor
komplikasyonlar (%4,54 ve %5,18) ve major kompli-
kasyonlar (%0,9 ve %1,8) olarak bulundu. Minér ve
major komplikasyonlar acisindan gruplar arasinda
istatistiksel anlaml fark bulunmadi (p>0,05). Calisma-
nin birincil sonucunda, primer total diz artroplastisinde
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klorheksidin glukonat kullanildiginda cerrahi alanda
tam bir asepsi olusturmaktadir ve ikincil sonug olarak
cerrahi alan enfeksiyonuna etkinligi agisindan klorhek-
sidin glukonatin povidon iyot ile karsilastiriimasinda
gruplar arasinda fark olmadigi sonucu elde edildi.

Sonuc¢

Bu calisma temiz cerrahi olan primer total diz artrop-
lastisinde antiseptiklerin etkinligini degerlendiren nadir
calismalardan biridir. Primer total diz artroplastisinde
klorheksidin glukonat kullanildiginda cerrahi alanda
tam bir asepsi olusturmaktadir ve cerrahi alan enfeksi-
yonunu dnlemede povidon iyot gibi etkindir.

Anahtar Kelimeler: Asepsi, Cerrahi alan enfeksiyo-
nu, Klorheksidin glukonat, Povidon iyot, Primer total
diz artroplastisi

Abstract

Objective

Patient skin is a major source for pathogenic
microorganisms. Before surgery, it is a standard
method to clean the skin with antiseptics and remove
these pathogens from the surgical area. Chlorhexidine
gluconate (CG) and Povidone iodine (Pl) are two
different antiseptics recommended for this purpose.
Although there are many studies showing the
effectiveness of these antiseptics in contaminated
surgeries, studies reporting their effectiveness in clean
surgeries are limited. In this study, it was aimed to
compare the effectiveness of chlorhexidine gluconate
on surgical site infection with povidone iodine in primary
total knee arthroplasty, which is a clean surgery.

Material and Method

The data of a total of 245 primary total knee
arthroplasty patients who used CG (110 patients) and
Pl (135 patients) for surgical site skin cleansing were
analyzed. The patients were divided into 2 groups as
KG group and PI group according to the antiseptic
used. Demographic characteristics of the groups were

Giris

Primer total diz artroplastisi (TDA) sonrasi enfeksiyon
gorilme sikhgdi %1-3 oraninda olup, tedavide zorluk-
lara ve yikici sonuglara yol agabilir (1-5). Bu yikici so-
nuclardan dolay! artroplasti enfeksiyonlarini dnleyici
yontemlerin belirlenmesine gereksinim vardir (2).

Hastanin cildi patojenler i¢in major bir kaynak olup,
cerrahi alan enfeksiyonlarinin azaltilmasi icin bu pa-

373

Klorheksidin Glukonatin Diz Artroplastisinde Degerlendirilmesi

similar (p>0.05). In the KG group, swab samples taken
from the surgical field before and after surgery were
microbiologically examined and the immediate efficacy
of chlorhexidine gluconate on surgical site asepsis
was evaluated as the primary outcome of the study.
Complication of infection in the surgical field in both
groups; superficial infection (minor complication) and
deep infection (major complication) were recorded.
As a secondary outcome of the study, surgical site
complications were compared between both groups.

Results

At least one pathogenic microorganism was grown in
all swab samples taken from the surgical area before
the use of CG, while there was no growth in any of the
swab samples taken after using CG. Complications of
the surgical field in the KG and PI groups, respectively;
minor complications (4.54% vs. 5.18%) and major
complications (0.9% vs. 1.8%) were found. There
was no statistically significant difference between the
groups in terms of minor and major complications
(p>0.05). In the primary result of the study, when
chlorhexidine gluconate is used in primary total
knee arthroplasty, it creates complete asepsis in the
surgical field, and as a secondary result, there is no
difference between the groups in the comparison of
chlorhexidine gluconate with povidone iodine in terms
of its effectiveness in surgical site infection.

Conclusion

This study is one of the rare studies evaluating the
efficacy of antiseptics in primary total knee arthroplasty,
which is a clean surgery. When chlorhexidine
gluconate is used in primary total knee arthroplasty,
it creates complete asepsis in the surgical area and is
as effective as povidone iodine in preventing surgical
site infection.

Keywords: Asepsis, Chlorhexidine gluconate,
Povidone iodine, Primary total knee arthroplasty,
Surgical site infection

tojenlerin cerrahi éncesi cilt temizligi ile cerrahi alan-
dan uzaklastiriimasi enfeksiyon kontrol komitesi ta-
rafindan onerilen standart bir bakim yoéntemidir (1).
Klorheksidin Glukonat (KG) ve Povidon iyot (Pi), cilt
temizleyicisi olarak dnerilen antiseptiklerdendir (5-9).
KG bakterilerin duvar gecirgenligini bozarak bakteri-
sidal etki gosterirken Pi ise yillardir cerrahi alan anti-
sepsisinde kullanilan bir ajan olup Pi soliisyonundan
serbest iyot salinmasi etkisiyle cerrahi alanda bakteri-
sidal etki gOsterir, bu bakterisidal 6zellikleri sayesinde



her iki antiseptik cerrahi alanda bakteri kolonizasyo-
nunu azaltarak cerrahi alan enfeksiyonu gelisme ris-
kini azaltmaktadirlar (5, 9-11). Literatiirde, TDA cerra-
hisi 6ncesi cilt temizligi icin kullanilan Pi antiseptigine
bagli cilt reaksiyonlari ve ciltte kimyasal yanik gelisen
olgular bildirilmistir (12-14). KG ve Pi antiseptiklerinin
kontamine cerrahilerde etkinligini gosteren ¢ok sayi-
da calisma olmasina ragmen (5, 8), primer TDA gibi
temiz cerrahilerde bu iki antiseptigin etkinligini karsi-
lastiran calismalar kisithdir.

Bu calismada, temiz cerrahi olarak kabul edilen pri-
mer TDA'da klorheksidin glukonat ve povidon iyotun
cerrahi alan enfeksiyonuna etkinliklerini karsilastira-
rak literatiire katki saglamayi amagladik. Bu calis-
manin birincil amaci, primer total diz artroplastisinde
klorheksidin glukonatin cilt florasindaki bakteri kolo-
nizasyonuna anlk etkinligini degerlendirmek, ikincil
amag olarak ise klorheksidin glukonatin erken dénem
cerrahi alan enfeksiyonu Uzerine etkinligini povidon
iyot ile karsilastirmak amaglandi.

Gerecg ve Yontem

Hastane etik kurul onayi alindi (Ankara Bilkent Sehir
Hastanesi etik Kurulu, Tarih:03.11.2021, No: E1-21-
2060). Calisma Helsinki Deklarasyonuna uygun ola-
rak yurtalda ve bilgilendirilmis onam beyani alindik-
tan sonra basladi. Ocak 2019 ile Nisan 2022 tarihleri
arasinda primer TDA yapilan 245 hastada, cilt temiz-
ligi icin kullanilan KG ve Pi antiseptiklerinin cerrahi
alan Uzerine etkinlikleri karsilastirildi. Klorheksidin

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

glukonat kullanilan (KG grubu) ve povidon iyot kulla-
nilan (Pi grubu) olmak tizere hastalar iki gruba ayrildi.
KG grubunda ardisik 110 hastanin prospektif verileri
ve Pi grubundaki 135 hastanin sisteme kayitli verileri
geriye donuk olarak incelendi. Hastalarin demografik
verileri; yas, cinsiyet, viicut kitle indeksi (VKI), ASA
(American Society of Anesthesiologists) skoru, diya-
bet ve sigara kullanimi agisindan gruplar arasinda
karsilastinidi (Tablo 1).

Primer total diz artroplastisi, cerrahi alan acgisindan
temiz cerrahi olarak kabul edilir ve bu hastalarin tu-
mine cerrahiden bir saat 6nce intravendz olarak 1
gram sefazolin sodyum antibiyotik profilaksisi yapildi.
TUm hastalarin cerrahi alan cilt temizligi ameliyathane
masasinda cerrahiden hemen énce KG veya Pi anti-
septigi ile yapildi.

Calismaya dahil edilme kriterleri: primer TDA yapilan
ve cerrahi 6ncesi cilt temizliginde KG veya Pi anti-
septigi kullanilan hastalar. Digslama kriterleri; 18 yas
alti; romatoid artrit, steroid kullanimi, kronik karaciger
hastaligi, kontrolsliz diyabet, immiinsupresyon durum
olmasi, antiseptik bilesenlerine karsi alerji ve dizenli
olarak kontrole gelmeyen hastalar.

Siiriintii Orneklerinin Alinmasi

Cerrahi alandan cilt temizligi yapilmadan hemen énce
(1 nolu surintt 6rnegdi) ve KG ile cilt temizligi yapil-
diktan sonra (2 nolu sirinti drnegdi) strunti érnekleri
alindi. Standart olarak tiim hastalarda ayni sahadan
(patella cildi Gzerindeki cerrahi alandan) steril striint

Hastalarin demografik verileri. KG (Klorheksidin Glukonat), Pi (Povidon Iyot),

VKI (Vicut Kitle indeksi), ASA (American Society of Anesthesiologists)

KG grubu Pi grubu dedieri
(n=110) (n=135) pdeg

Yas (ortalama yil) 67,05 (+6,6) 66,18 (£6,5) 0629
(Range) (52-83) (48-83) ’
Cinsiyet

Kadin (n) 89 103 0,395

Erkek (n) 21 32 0,424

; 28,73 (£4,23) 29,21 (£3,77)

VKI (kg/m2) (19-39) (21-39) 0,404
ASA skoru ortalamasi 1,84 (x0,79) 1,85 (+0,73) 0738
(0-3) (0-3) (0-3) ’
Diyabet (n) 31 37 0,414
Sigara kullanimi (n) 20 27 0,387
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cubugu (microcult-Transport SWAP, GUL-KA Kimya
Yenimahalle -Ankara) ile strtntl érnekleri alindi (Re-
sim 1). Alinan surintt 6rnekleri, Gzerinde hasta adi,
suriinttinin alinma tarih ve saatinin yazili oldugu sivi
besiyeri (5 ml Brain Heart Infusion Broth: Beyin-kalp
sivi besiyeri) tliplerine konarak mikrobiyoloji laboratu-
varina goénderildi (Resim 2).

Resim 1
Steril sirintt gubugu ile cerrahi alan patella cilt ylize-
yinden érnek alinmasi.

Resim 2
Alinan siruintl érneklerinin sivi besiyerine konmasi.

Siiriintii Orneklerinin

Laboratuvar Yéntemi ile incelenmesi

Laboratuvara ulastirilan 1 ve 2 nolu sirintt 6rnekleri,
37 °C etiivde bir gecelik inklibasyondan sonra % 5 ko-
yun kanl agar besi-yerine 1 pl kalibre 6ze ile kantita-
tif yontemle ekildi. Besiyerleri 37°C etlivde bir gecelik
inkiibasyondan sonra degerlendirildi. Ureme olmayan
plaklarda inkiibasyon siiresi 48 saate uzatildi. Ureme
olan plaklardaki bakteriler MALDI-TOF (Matriks aracili
lazer dezorpsiyon iyonizasyon ucus zamani) MS (Kut-
le spektrometresi) ydontemi (BioMerieux, Fransa) ile
tanimlandi ve koloni sayilari not edildi.

KG ile cilt temizligi sonrasi alinan 2 nolu érneklerde
Ureme olursa koloni sayisindaki azalma oranini sap-
tamak icin 6rneklerin ileri diliisyonla ekiminin yapiima-
siI planlandi, ancak 2 nolu drneklerin hicbirinde tireme
olmadigi icin drnekler dilisyonla c¢alisiimadi. Koyun
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kanli agar besi-yerinde Uremesi olmayan &rneklerin
sivi besi-yerindeki asil numunelerinin inkiibasyon si-
resi olasi treme ihtimaline karsi 5 giine uzatildi ve 5
glin sonunda sivi besi-yerinde bulaniklik olusmamis
ornekler ireme olmadi olarak kabul edildi.

KG antiseptigi ile cilt temizligi hem 6ncesi hem de
sonrasi alinan sirunti érnekleri ayni kosullarda inkd-
basyona ve degerlendirmeye alinarak laboratuvar yo-
netiminde standardizasyon saglandi. Orneklerin kan-
titatif yéntemle ekilmesiyle KG'nin bakterilerin koloni
sayisini azaltma oraninin saptanmasi hedeflendi. KG
uygulandiktan sonra alinan striinti drneklerinde Ure-
me olmamasi Uzerine kantitatif veriler kullaniimadi.

Klorheksidin Glukonat ve Povidon iyot
Antiseptiklerinin Cerrahi Alan Enfeksiyonu
Uzerine Etkinliginin Karsilastirmasi

TOm hastalar cerrahi sonrasi alti hafta sireyle yara
yeri takibi yapildi ve bu sirede gelisen cerrahi alan
enfeksiyonlari kayit altina alindi. Antiseptige bagh cilt
reaksiyonu ve turnike iligkili kimyasal yanik olup ol-
madigi kaydedildi. Cerrahi alanda lokal 1sI artisi, ki-
zariklk, yarada acilma ve yara yerinden akinti olup
olmamasi gibi bulgular enfeksiyonun klinik takibinde
kullanildi. Enfeksiyon acisindan klinik stiphe varsa
kanda beyaz kiire, sedimentasyon hizi ve C-reaktif
protein dizeyi bakildi ve enfeksiyon takibinde kulla-
nildi. Cerrahi alanda gelisen enfeksiyonlar; cerrahi
tedavi gerektirmeden antibiyotik tedavisi ile tamamen
iyilesen ylizeysel enfeksiyonlar “mindr komplikasyon”
ve cerrahi tedavi gerektiren derin enfeksiyon varligi
ise “major komplikasyon” olarak kaydedildi. KG ve Pi
kullaniminin cerrahi alan enfeksiyonuna etkinligini de-
gerlendiriimek Gizere; minér ve major komplikasyonlar
gruplar arasinda karsilastirildi (Tablo 2).

istatistiksel Degerlendirme

Hastalarin demografik verilerinin istatistiksel analizi
icin, Fischer-Exact testi ve non parametrik Mann-W-
hitney U-testi kullanildi. Surekli degiskenlerin normal
dagihma uygunlugunun incelenmesinde Shapiro-Wilk
testi kullanildi. Sayisal degiskenler ortalamazstandart
sapma, ortanca (minimum; maksimum) ve kategorik
degiskenler frekans (ylzde) ile 6zetlendi. Gerekli var-
sayimlarin test edilmesinden sonra, gruplarda sayi-
sal degiskenlerin karsilastinimasinda Kruskal Wallis
testi kullanildi. Anlamli fark belirlenmesi durumunda
Dunn’in Bonferroni diizeltmeli ikili karsilastirma sonug-
lart yorumlandi. Kategorik degiskenlerde gruplar arasi
karsilastirma icin Pearson ki kare, gozedeki denek sa-
yisi az oldugunda Monte Carlo (MC) Pearson Ki kare
testi sonucu verildi. istatistiksel analizler icin SPSS for
Windows Version 21.0 programi kullanildi ve istatistik-
sel anlamlilik diizeyi p<0.05 olarak kabul edildi.
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Tablo 2 Klorheksidin glukonat grubunda cilt temizligi 6ncesinde alinan 1 nolu sartintli érneklerinde
Ureyen patojen mikroorganizmalar

Uretilen patojen mikroorganizma 1.Gireme (n=110) 2.ureme (n=51) 3.lreme (n=8)

Micrococcus luteus 11 3

Staphylococcus haemolyticus 20 4

Staphylococcus epidermidis 29 14 3

Staphylococcus warneri 1 2

N
[
~
[N

Staphylococcus hominis

Corynebacterium aurimucosum

Staphylococcus simulans

S. cohnii sub. urealyticum

Micrococcus lylae

Bacillus spp.

Bacillus cereus group

Staphylococcus aureus

Staphylococcus sciuri

Enterococcus hirae

Bacillus altitudinis/pumilis

PP (P P[P |RP|[RP [P [P |[RP PP
=

Globicatella sanguinis

Kocuria rhizophila 1

Acinetobacter Iwoffii 1

Coagulase-Negative Staphylococci 1

Enterococcus faecalis 1

Moraxella osloensis 1

Streptococcus parasanguinis 1 1

Staphylococcus equorum 1 1

Corynebacterium spp

Paenibacillus lautus

Staphylococcus lugdunensis

Streptococcus mitis/oralis 1

Dermabacter hominis

Aerococcus viridans

Staphylococcus saprophyticus 1

Bacillus flexus

I R e e e N e R R

Staphylococcus caprae
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Bulgular

Klorheksidin glukonat grubunda prospektif 110 hasta
ve Pi grubunda geriye dénuk sisteme kayith verileri
kullanilan 135 retrospektif hasta olmak Gzere toplam
245 hastanin verileri degerlendirildi, bu iki grubun
demografik verileri acisindan degerlendirildiginde
gruplar arasinda istatistiksel anlamh fark bulunma-
di (p>0.05) (Tablo 1). Pi grubunda 1 hastada uyluk
proksimalde cerrahi yaradan bagimsiz turnike iliskili
kimyasal yanik izlendi, ylizeyel yara pansumani ile cilt
reaksiyonu tamamen diizeldi.

Klorheksidin glukonat cilt temizligi éncesi alinan “1
nolu surintl érneklerinin” hepsinde en az bir patojen
mikroorganizma Uremesi olurken, KG kullanildiktan
sonra alinan “2 nolu strintl 6érneklerinin” hicbirinde
patojen mikroorganizma Uremesi olmadi. 1 nolu si-
rintt érneklerinde en fazla Greyen patojen mikroorga-
nizmalar sirasiyla; Staphylococcus epidermidis, Stap-
hylococcus hominis, Staphylococcus haemolyticus ve
Micrococcus luteus olarak gdzlendi (Tablo 2).

Cerrahi alan enfeksiyonu agisindan minér komplikas-
yon; KG grubunda 110 hastanin besinde (%4,54) ve
Pi grubunda 136 hastanin yedisinde (%5,14) gozlen-
di, gruplar arasinda istatistiksel anlamli fark bulun-
madi (p=0.209). Major komplikasyon; KG grubunda
bir hastada (%0,9) ve Pi grubunda ise iki hastada
(%1,47) gozlendi, gruplar arasinda istatistiksel anlam-
Il fark bulunmadi (p=0.095) (Tablo 3).

Calismanin birincil sonucu olarak primer TDA cerra-
hisi dncesinde KG antiseptigi ile cilt hazirhgr yapil-
diginda cerrahi alanda etkin bir asepsi elde edildigi
sonucu elde edildi. Calismanin ikincil sonucu olarak;
primer TDA cerrahisi 6ncesi cilt hazirhginda klorhek-
sidin glukonat ve povidon iyot kullaniimasinin erken
doénem cerrahi alan enfeksiyonuna etkinligi agisindan
fark bulunmadi, cerrahi alan enfeksiyonunun azaltil-
masinda her iki antiseptigin benzer etkinlikte oldugu
sonucu elde edildi.

Tablo 3

Klorheksidin Glukonatin Diz Artroplastisinde Degerlendirilmesi

Tartisma

Hastalik kontrol merkezi ve uluslararasi saglik gtiven-
ligi agi tarafindan cerrahi alan; temiz, temiz-kontami-
ne ve kirli olmak tzere ¢ kategoriye ayrilmistir (19,
20). Cerrahi alanda, Uriner sistem, genital sistem, in-
testinal ve solunum yollarinda enflamasyon ve enfek-
siyon saptanmayan cerrahiler “temiz cerrahi” olarak
tanimlanir (20). Cerrahi 6ncesi degerlendirmemizde,
cerrahi alanda ve diger sistemlerde enfeksiyon/enfla-
masyon saptanmadigi icin primer TDA yaptigimiz tim
hastalar temiz cerrahi olarak kaydedildi.

Cerrahi yapilacak hasta cildinde dekolonizasyon ile
antisepsi elde edilmesi, cerrahi alan enfeksiyonlari-
nin 6nlenmesinde oldukca dnemlidir (15). KG bakte-
risidal etkili bir ajan olup cerrahi éncesi cilt temizligi
icin enfeksiyon kontrol komitesi klavuzlarinda énerilen
antiseptik ajanlardan biridir (1, 2). Cho ve ark.larinin
yaptigi bir calismada, cilt hazirhigi icin KG ve Pi anti-
septiginin birlikte kullaniminin cilt florasinda antisep-
si elde edilmesinde Pi antiseptigine gore daha etkili
oldugunu bildirmislerdir (16).Temiz cerrahilerden olan
primer TDA cerrahisi 6ncesinde cilt temizligi icin KG
kullanildiginda cerrahi alanda tam bir asepsi yaparak
patojen mikroorganizma kolonizasyonunu azaltmasi
acisindan etkin oldugunu saptadik. Bunun sonucu
olarak KG antiseptiginin primer TDA'da cerrahi alanda
dekolonizasyon ile antisepsi elde edilmesi agisindan
glvenle kullanilabilecegi sonucunu elde ettik.

Antiseptiklerin kirli ve temiz-kirli cerrahilerde etkinligini
degerlendiren literatirde ¢cok sayida calisma mevcut-
ken temiz cerrahilerde kullanilan antiseptiklerin etkin-
ligini degerlendiren calismalar oldukc¢a kisitlidir (8).
Peel ve ark.lar, 6023 katilimciyi iceren cerrahi alan
enfeksiyonlarinin dnlenmesinde cilt hazirigini deger-
lendiren meta-analiz ¢alismasinda KG antiseptiginin
Pi antiseptigine gore cerrahi alan enfeksiyonlarini
onlemede %21 daha etkili oldugunu bildirmistir (17).
Baska bir calismada, temiz cerrahi alan olarak kabul
edilen ayak ve ayak bilegi cerrahisinde cilt temizliginde

Cerrahi alanda gelisen komplikasyonlarin gruplar arasinda karsilastirimasi.
KG (Klorheksidin Glukonat), PI (Povidon lyot).

KG grubu (n=110) Pi grubu (n=136) p degeri
Minoér komplikasyon, n(%) 5 (%4,54) 7 (%5,14) 0,209
Major komplikasyon,n (%) 1 (%0,90) 2 (%1,47) 0,095
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kullanilan KG’nin bakteri kolonizasyonunu azaltmada
ve cerrahi alan enfeksiyonunu 6nlemede daha etkili
oldugu sonucunu bildirmislerdir (18). Calismamizda,
temiz cerrahi alan olarak kabul edilen primer TDA'da
KG ve Pi antiseptiklerinin cerrahi alan enfeksiyonuna
etkinligini karsilastirdik, bu iki farkli antiseptigin erken
doénemde cerrahi alan enfeksiyonuna etkinligi acisin-
dan istatistiksel anlamh bir fark olmadigini saptadik
(p>0.05). Primer TDA'da her iki antiseptigin de erken
doénemde cerrahi alan enfeksiyonunu 6nlemede etkin-
lik agisindan benzer oldugu sonucunu elde ettik.

Calismanin eksik yonlerinden biri hasta sayisinin az
olmasidir. Ayrica, Pi kullanilan hasta verilerinin ret-
rospektif verilerden elde edilmesi ¢alismanin diger bir
zayIf yonidur. Cerrahi alanda KG’nin anlk etkinligini
degerlendirerek asepsi olusturdugunu gosteren pros-
pektif bir calisma olmasi ve temiz cerrahi olan primer
TDAda iki farkli antiseptigin etkinligini karsilastiran
nadir ¢alismalardan biri olmasi bu ¢alismanin gucli
yonleridir.

Sonug olarak, primer TDA'da kullanilan klorheksidin
glukonat cerrahi alanda etkin olarak anlik asepsi olus-
turmaktadir ve cerrahi alan enfeksiyonunu azaltmada
povidon iyot kadar etkilidir. Temiz cerrahi olarak kabul
edilen primer TDA'da, antiseptiklerin etkinligini karsi-
lastiran daha fazla calismaya ihtiyag vardir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Calismamizin etik onayi, hastane etik kurulundan
alinmistir (Ankara Bilkent Sehir Hastanesi Etik Kuru-
lu, Tarih:03.11.2021, No: E1-21-2060). Calhisma Hel-
sinki Deklarasyonuna uygun olarak yapilmistir.

Bilgilendirilmis Onam

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

Finansman

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

Verilerin Ulasilabilirligi
Veriler yazarlardan talep edilebilir.
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Oz

Amac

Bu calismanin amaci Parkinson hastalarinda farkli
denge durumlarina gére gévde kontroliintin, el fonksi-
yonlarinin ve reaksiyon zamaninin karsilastiriimasidir.

Gerec ve Yontem

Calismaya 6’sI kadin toplamda 25 Parkinson hastasi
dahil edildi. Bireyler Berg Denge Olgegi (BDO) kesme
puanlarina gore Orta risk grubu (n=11) ve Dusuk risk
grubu (n=14) olarak ikiye ayrildi. Gdvde kontroli ve
fonksiyonlarini degerlendirmek icin statik oturma ve di-
namik oturma dengesi, gdévde koordinasyonu alt para-
metrelerinden olusan Govde Bozukluk Olgegi (GBO)
ile degerlendirildi. ElI kavrama kuvveti Jamar el dina-
mometresi ile, el fonksiyonlari Purdue Pegboard testi
ile el reaksiyon zamani ise Ruler Drop testi ile bilateral
olculdu.

Bulgular

Govde kontrolii igin gruplar karsilastiriidiginda gévde
bozukluk o6lcegi toplam skorunda ve dinamik oturma
alt parametresinde dusiuk risk grubu lehine anlamli
fark vardi (p=0.030, p=0.005). Ancak statik oturma ve
koordinasyon alt parametrelerinde gruplar arasi fark
yoktu (p=0.181, p=0.558). Her iki elin el kavrama kuv-
vetinde, el becerisinde ve reaksiyon zamaninda grup-
lar arasi fark gortlmedi (p>0.05).

Sonug

Parkinson hastalarinda orta riskli denge grubunun di-
namik oturma dengesi ve gévde bozuklugu dusuk risk
grubundan kotu iken, el fonksiyonlari ve reaksiyon
zamani benzerdir. Parkinsonlu bireylerde proksimal
stabilizasyonda ve dengede kilit rol oynayan gévde ve
distal mobilite i¢in el fonksiyonlarinin incelendigi daha
ileri calismalara ihtiyag vardir.

Anahtar Kelimeler: El kavrama kuvveti, Parkinson
hastaligi, Reaksiyon zamani, Ust ekstremite
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Abstract

Objective

This study aims to compare trunk control, manual dex-
terity, and reaction time according to different balance
states in people with Parkinson's Disease (PwPD).

Material and Method

A total of 25 PwPD, 6 of whom were women, were
included in the study. Individuals were divided into the
Moderate-risk group (n=11) and the Low-risk group
(n=14) according to the Berg Balance Scale (BBS)
cut-off scores. To evaluate trunk control and functi-
ons, static and dynamic sitting balance were evalu-
ated with the Trunk Impairment Scale (TIS), which
consists of trunk coordination sub-parameters. Hand
grip strength was measured with the Jamar hand dy-
namometer, manual dexterity was measured bilateral-
ly with the Purdue Pegboard Test, and hand reaction
time was measured bilaterally with the the Ruler Drop
Test.

Introduction

Parkinson's Disease is a progressive neurodegenera-
tive disease characterized by the involvement of motor
skills. Resting tremors, rigidity, bradykinesia, and gait
disturbances are cardinal features of the disease (1).
People with Parkinson’s Disease (PwPD) often have
poor dexterity and reduced grip strength (2). Fine
motor deficits seen in PwPD, inability to control grip
strength/strength, poor manual dexterity, and difficul-
ties in reaching the amplitude, speed, and coordina-
tion required for grasping movement can be listed as
motor dysfunction (3). Grip strength, which is closely
related to activities of daily living, is an important indi-
cator of motor disorders and quality of life. Excessive
grip strength and temporal delays are characteristic of
impaired hand functions. As impaired sensorimotor in-
tegration and movement disorders progress in PwPD,
uncontrolled increase in grip strength, slowing of gras-
ping, dystonia, prolongation of the time to lift objects,
and prolongation of the movement phase of manual
dexterity can be observed (3, 4).

In the progression of the disease, the symptoms gene-
rally progress from distal to proximal, starting from res-
ting tremors in the hand and progressing towards the
trunk and in the direction of disrupting the balance (5).
The most common disorders in PwPD are loss of am-
bulation and balance (6). Balance losses and falls are
2 or 3 times more common in PwWPD compared to he-
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Results

When the groups were compared for trunk control,
there was a significant difference in the dynamic sit-
ting subparameter and the total score of the trunk im-
pairment scale in favor of the low-risk group (p=0.030,
p=0.005). However, there was no difference between
the groups in static sitting and coordination sub-para-
meters (p=0.181, p=0.558). There was no difference
between the groups in the grip strength, dexterity, and
reaction time of both hands (p>0.05).

Conclusion

While the dynamic sitting balance and trunk impair-
ment of the moderate-risk balance group was worse
than the low-risk group, manual dexterity and reacti-
on time were similar. Further studies are needed to
examine manual dexterity for trunk and distal mobility,
which play a key role in proximal stabilization and ba-
lance in PwPD.

Keywords: Hand grip strength, Parkinson's Disease,
Reaction time, Upper extremity

althy elderly people (7). Balance losses are based on
multiple factors in the nature of the disease, such as
cognitive impairment starting from postural instability,
apathy, anxiety, depression, and non-motor disorders
(7, 8). The part that plays an important role in postural
instability is the trunk. Trunk control is considered a
prerequisite for balance and upper extremity functions.
It has been shown that there is a strong relationship
between postural control and fine motor functions (9,
10).

For quality movement in the distal, stabilization should
be better in the proximal (9). During the upper ext-
remity functions, the body's center of gravity should
change with arm movements, and adaptation to the
changing gravity center should be provided. Good
trunk control is needed in this dynamic process of ma-
intaining balance (11, 12).

Studies examining this link between trunk control, ba-
lance, and hand functions are available in the literature
(12-15). Among these studies conducted on different
populations, studies involving PwPD are very few (9,
11). Investigation of parameters such as grip strength,
dexterity, and reaction time including hand functions
according to balance status in individuals with Parkin-
son's Disease will help fill the gap in the literature. In
light of all this information, our study was planned to
compare trunk control, manual dexterity, and reaction
times according to different balance states in PwPD.



Material and Method

The approval for this study was obtained from the
Sileyman Demirel University Clinical Research Et-
hics Committee with the decision number 216 on
16.11.2017. The research is a comparative-cross-se-
ctional study. The sample of the study consisted of
PwPD who came to Slleyman Demirel University
Neurology Clinic between November 2017 and July
2018. The inclusion criteria for the study were being
in the 55-80 age range, being diagnosed with Parkin-
son’s Disease, having a score of 1-3 according to the
Hoehn & Yahr Scale, Mini-Mental State examination
score being =22 in educated subjects (16), and =18
in uneducated subjects, not having any orthopedic
problems that could interfere with the tests and evalu-
ations, and having good orientation and cooperation.
Exclusion criteria were determined as having an ortho-
pedic problem (such as DeQuervain's Tenosynovitis,
shoulder pathology, cervical radiculopathy) that could
hinder the evaluation, presence of evidence of syste-
mic disease (Rheumatoid Arthritis, Psoriatic Arthritis,
Systemic Lupus Erythematosus, or any degenerative
or non-degenerative neurological conditions), having
more than one complaint of pain in the upper extre-
mity, the presence of a history of surgery on the fore-
arm, presence of signs of psychiatric disease such as
dementia that may affect the answers given, any drug
and alcohol use that may affect cognitive functions.

Twenty-five PwPD were included in the study. All
participants continued their regular drug use. Evalu-
ations were made during the “on” period, which was
determined 1-1.5 hours after drug intake. The patients
were divided into 2 groups as those with low (n=14)
and moderate (n= 11) risk in terms of balance. The
sociodemographic information of individuals such as
age, gender, and educational status was recorded. To
determine the dominant hand, it was questioned which
hand the individuals wrote with. The patients' balance
was evaluated using Berg Balance Scale (BBS). BBS
is a valid and reliable test used to test the ability to
maintain balance while performing functional activities
(17). Fourteen items assess static sitting and standing
balance, as well as daily activities including transfers,
turning, and picking up objects from the ground. Sco-
ring is given between 0-4 (4: normal performance and
0: not able to do the movement) according to the per-
son's ability to do what is asked of him/her safely and
independently. The total score is 56 points and 0-20
points indicate high risk and 21-40 points show mode-
rate risk (18).

The Trunk Impairment Scale (TIS) was used to assess
trunk control and functions. TIS consists of 3 sub-pa-
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rameters (static sitting balance (0-7 points), dynamic
sitting balance (0-10 points), and trunk coordination
(0-6 points)). The total score is a minimum of 0 and
a maximum of 23 points, and it is accepted that hig-
her scores show better performance. It is a valid and
reliable scale in the early stages of PwPD (19). The
hand grip strength of individuals was measured with
the gold standard Jamar® Hand Dynamometer. The
measurement method with high validity and reliability
was carried out in the standard position recommended
by the American Association of Hand Therapists. Me-
asurements were made in a sitting position, shoulder
in adduction and neutral rotation, elbow in 90~ flexi-
on, forearm in mid-rotation and supported, and wrist in
neutral position. The patients were asked to squeeze
the dynamometer as hard as possible, not exceeding
10 seconds. Measurements were made sequentially,
starting with the dominant hand, and 3 measurements
were made from each hand, and the mean scores
were recorded in kilograms (20).

Purdue Pegboard test (Lafayette, MODEL 32020)
was used to measure manual dexterity and speed.
Before the test was applied, all the materials of the
test were introduced to the individuals. Starting from
the dominant side of the participants, pins (25), nuts
(20), washers (40), and pins (25) were placed in the
four compartments at the top of the test board, res-
pectively. Before starting the test period at each step,
participants were asked to experiment. One point was
given for each nail placed by the individuals within 30
seconds. The test was repeated 3 times bilaterally and
the mean value was recorded. The test is a valid and
reliable measure of hand functions in PwPD (21).

The Ruler Drop test was used to measure hand rea-
ction time. With the elbow flexed to 90 degrees and
the dominant hand in a neutral position, the subjects
were asked to catch the ruler upright after the ruler
was released from above in the sitting position with
the forearm supported on the table. The ruler was left
with the lower end between the index and thumb of the
person. For the individual to hold the ruler left by the
tester, the tips of the thumb and forefinger should be
8-10 cm ahead of the table edge, and the upper parts
of the thumb and forefinger should be parallel to each
other. The hands of the individuals were fixed during
the test and the value read at the top point of the ruler
gave the reaction time. The measurement was repe-
ated bilaterally 5 times. The highest and lowest trials
were discarded and the mean of the remaining ones
was recorded (22).

Statistical Analysis
SPSS 25.0 (IBM SPSS Statistics 25 software (Ar-
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monk, NY: IBM Corp.) package program was used for
data analysis. Parameters were expressed as mean
+ standard deviation and categorical variables were
expressed as numbers. The conformity of the data to
the normal distribution was examined with the Kolmo-
gorov-Smirnov test. Mann-Whitney test was used for
the comparison of differences between groups. The
Chi-square test was used to examine the differences
between categorical variables. The multiple analysis
of variance MANCOVA (covariate: age) was used for
the comparison of the study groups in TIS. The signi-
ficance level was accepted as p<0.05 in all analyses.

Different Status of Balance in Parkinson Disease

Results

The sociodemographic characteristics of individuals
and the BBS scores are shown in Table 1. Gender,
education level, marital status, and dominant side
were similar between the groups (p>0.05). When the
disease duration of the individuals was compared, the-
re was no difference between the groups (p=0.687).
Individuals in the low-risk group were younger than
those in the moderate-risk group (p=0.028). When the
groups were compared for trunk control, there was a
significant difference in the dynamic sitting subpara-

The demographics and basal clinical features of the participants (n = 25)

Moderate risk group Low risk group z
(n=11) (n=14) p
Gender (F/M) a7 2/12 1.650 0.350°
Age (years) (mean+SD) 70.63+8.50 63.57+7.19 2.199 0.028*
BMI (kg/mz) 27.51 (3.44) 29.13 (4.75) 1.598 0.115
Education level
Primary education (8 years) 5 4 a
Secondary Education (8-12 years) 3 7 559 R
Higher Education (12 years<) 3 3
Marital Status
Single 1 - 1.695 0.4407°
Married 10 14
Onset (years) (meantSD) 5.27+3.49 6.85+5.64 0.660 0.687°
Laterality, R/IL 10/1 11/3 0.733 0.6042
BBS (Score) (mean+SD) 35.45+5.82 48.57+3.85 4.228 0.000""
*p<0.05; a: Chi-Square Test; b: Mann Whitney U test; F: Female; M: Male; BMI: Body mass index;
R: Right; L: Left; SD: Standart deviation; BBS: Berg balance scale
Table 2 Comparison of trunk control by groups
Moderate risk group Low risk group .
(n=11) (meanxSD) (n=14) (meanzSD) p
Total TIS score (range 0-23) 15.90+£3.78 18.92+3.40 3.554 0.030*
Static balance (range 0-7) 5.81+1.25 6.42+0.75 1.768 0.181
Dynamic balance (range 0-10) 6.63+2.01 8.57+1.82 5.681 0.005*
Trunk Coordination (range 0-6) 3.45+1.75 3.92+1.81 0.706 0.558

*p<0.05; MANCOVA test; SD: Standart deviation; TIS: Trunk impairment scale

383




Comparison of hand functions by groups

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Moderate risk group Low risk group . p
(n=11) (mean+SD) (n=14) (mean+SD)
D-Grip strength (kg) 52.74+21.11 61.75+16.39 0.712 0.477
ND-Grip strength (kg) 48.37+18.80 54.36+17.61 0.493 0.622
D-PPT (score) 3.28+1.01 2.68+1.15 1.177 0.239
ND-PPT (score) 3.8310.66 3.17+0.99 1.616 0.106
D-RDT (cm) 22.69+4.94 19.31+4.27 1.588 0.112
ND-RDT (cm) 23.81+5.31 22.05+4.98 0.904 0.366

*p<0.05; Mann Whitney U test; SD: Standart deviation; D:Dominant; ND:Non-dominant;

PPT:Purdue Pegboard Test; RDT: Ruler Drop Test

meter and the total score of the TIS in favor of the
low-risk group (p=0.005, p=0.030) (Table 2). However,
there was no difference between the groups in static
sitting and coordination sub-parameters (p=0.181,
p=0.558) (Table 2). The comparison of the parameters
of hand functions between groups is presented in Tab-
le 3. Accordingly, there was no difference between the
groups in the grip strength, dexterity, and reaction time
of both hands (p>0.05).

Discussion

In this study, which was conducted to compare trunk
control, hand functions, and reaction time in PwPD
according to different balance states, the main finding
was that hand grip strength, dexterity, and hand re-
action times were similar between the groups. There
was a significant difference between the groups in the
dynamic sitting balance sub-parameter of trunk control
and the total score of trunk impairment in moderate
and low-risk groups.

Postural instability and balance problems are the most
common findings in PwPD, and approximately 75%
of patients have a history of falling. Patients' ability to
control body mass is not sufficient to maintain balance
during activities of daily living (23). Since the upper
body constitutes two-thirds of the whole body weight,
the control of trunk movements is very important in
providing postural stability (24). Uncoordinated and
uncontrolled trunk movements increase balance loss
and falls. In a study evaluating trunk movements in the
sitting position in PwWPD with and without a history of
falling, it was shown that trunk control was affected
in PwPD with a fall history, and it was noted that ex-
cessive oscillations in the mediolateral direction were
higher than in the anteroposterior direction (25). In the

study by Cole et al. examining muscle activation for
trunk stabilization in PwPD with poor balance during
walking, it was found that lumbar multifidus and tho-
racic erector spinae muscle activation was higher and
trunk stabilization was affected more than the group
with good balance (26). In our study, the trunk cont-
rol scores of the group with poor balance were lower,
as reported in the literature. The affected trunk control
performance that was observed in the clinic was sta-
tistically significant in dynamic sitting balance and total
score of TIS. While there was no difference in other
sub-parameters of trunk control, the only difference
in dynamic balance can be explained by the postural
strategy that the moderate-risk group could not use
to compensate for balance losses. Loss of balance is
compensated by corrective movements such as the
hip strategy, which requires hip, pelvis, and trunk cont-
rol. Although not evaluated in the present study, in this
strategy, the body is largely responsible for meeting
the stresses (27). In the examination of trunk control,
we think that dynamic sitting performance is more
functional than other sub-parameters and reflects the
patient's clinic more. The fact that the BBS is more fo-
cused on dynamic balance than static balance measu-
rements and the difference in dynamic sitting balance
supports this idea.

It is required that good proximal stabilization for good
distal mobility (9). Proximal stabilization requires sy-
nergistic control among body segments (such as the
trunk, spine, and pelvis). In other words, good trunk
control provides good distal functionality (28). A relati-
onship was found between postural control and manu-
al dexterity and hand grip strength, which was evalua-
ted using the BBS, in people over the age of 65 without
neurological problems (14). In a study examining the
relationship between postural control and manual dex-
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terity in young and old PwPD, it was shown that ba-
lance affects manual dexterity in elderly PwPD (9). It
has been shown in the literature that hand grip stren-
gth in PwPD can predict the severity of the disease. It
has also been shown that the better the grip strength,
the better the manual dexterity (2). Trunk control was
not included in these studies. Dexterity was evalua-
ted with the Nine-Hole Peg Test. In another study, the
effects of two different treatment methods effective in
trunk control on hand functions and balance were in-
vestigated (11). In addition, it was emphasized that the
relationship between dexterity and other motor func-
tions such as trunk control should be examined in fu-
ture studies (9). In our study, which we created in line
with these studies, we tried to reveal the differences in
trunk control and dexterity in PwPD who have different
balance problems. However, contrary to the literature,
we did not find a significant difference in hand functi-
ons and reaction speed according to different balance
conditions. We think that this result occurred because
the disease was not advanced and that all aspects of
trunk control were not affected yet.

Individuals use hand functions as a compensatory
mechanism to prevent falling, and individuals with low
hand grip strength cannot prevent falling (29). In the-
se studies, where there is a difference in hand grip
strength, there is no pathogenesis of neurological ori-
gin. We think that there may be many factors affecting
hand grip strength in pathophysiology such as Parkin-
son's that affects hand functions. Factors such as dys-
tonia, bradykinesia, rigidity, age, gender, and disease
duration were considered to be confounding factors,
and it was concluded that the relationship between ba-
lance and hand grip strength was not as pure as in the
elderly population.

When the studies investigating hand function in PwPD
were examined, hand function was evaluated with the
nine-hole peg test because it was easily accessible in
most of the studies (2, 9, 11). The Purdue pegboard
test, which we used in our study, was found to be more
sensitive than other timed tests measuring hand fun-
ctions (30).

In falling and loss of balance, the speed of catching
objects is as important as the force (31). Considering
the diversity of kinetic findings in PwWPD, it is inevitable
that reaction time is affected (32). The effects of visu-
al control and reaction speed on balance have been
shown in young individuals (33). In addition, advanced
age involvement, kinetic findings, and loss of balance
in PWPD may explain the delays in reaction time. It
has been stated that the reaction time varies accor-
ding to the evoked sensation ratios, the severity of the
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stimulus, general muscle tone, motivation, fatigue, and
emotional state (34). In the same study, it is mentioned
that the existence of many factors affecting the reac-
tion time and the change of these factors according
to various places and times will change the measure-
ments. In our study, the reason why the reaction times
were similar according to the equilibrium state was
considered a variable factor. Even if the trunk cont-
rol performances of individuals with poor balance are
the same, we think that grip speed, which is a motor
response to falling, should be affected. It has been
shown that the decrease in the amplitude of move-
ment (hypokinesia), and the absence of spontaneous
movements (akinesia) accompanying bradykinesia in
PwPD, is insufficient in the complexity of PwPD, alt-
hough clinical evaluations are easy (30). Presenting
data on this complex structure of hand functions in
PwPD with clinical measurements will form the basis
for future studies.

Dynamic sitting balance and trunk impairment were af-
fected and hand functions and reaction time were pre-
served in the moderate-risk group for falls in PwPD.
Gross motor skills required for maintaining balance
and fine motor skills required for manual dexterity are
integral parts of being independent in daily life. For this
reason, there is a need for further studies that examine
balance and hand functions in more detail in PwPD.

Important limitations of the present study were that
hand functions and balance were not evaluated with
more technological devices, fall risk assessment was
not made, the staging of individuals according to the
Modified Hoehn-Yahr Scale was not known, and daily
life activity or quality of life assessments of the functio-
nality of individuals were not included.

Conclusion

While the dynamic sitting balance and trunk impa-
irment of the moderate-risk balance group is worse
than the low-risk group in PwPD, hand functions and
reaction time are similar. Further studies are needed
to examine hand functions for trunk and distal mobility,
which play key roles in proximal stabilization and ba-
lance in PwPD.
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Oz

Amac

Akut koroner sendrom mortalitesi ve morbiditesi yik-
sek bir sendromdur. Yuksek riskli hastalarin hastane
yatisi esnasinda belirlenmesi ve gerekli durumlarda
erken revaskuilarizasyon stratejilerinin uygulanmasi
hastalarda hayati 6nem arz etmektedir. Klinik pratikte
bu hastalarin hizlica belirlenmesine yonelik basit, et-
kili, maliyeti ucuz bir indeks ihtiyaci oldugu asikardir.
Tum bu nedenlerden dolay! bu calismada tarafimiz-
ca SlI'nin, AKS alt grubu olan NSTEMI gegiren has-
talarda mortaliteyi 6n gérmedeki yerinin arastiriimasi
amaglanmistir.

Gerec ve Yontem

01.01.2022-31.12.2022 tarihleri arasindan Aydin Ad-
nan Menderes Universitesi Tip Fakiiltesi Uygulama
ve Arastirma Hastanesi koroner anjiyografi Gnitesinde
koroner anjiyografi islemi uygulanan hastalar ge¢gmise
donik olarak tarandi. St segment yikselmesiz miyo-
kart enfarktlist geciren hastalarda ve normal koroner

arterler saptanan hastalarda Sl [(notrofil x platelet) /
lenfosit] hesaplandi. Bu indeks ile tim nedenlere bagli
mortalite gelisimi arasinda iliski olup olmadigi arasti-
rildi.

Bulgular

Grup 1 olarak degerlendirilen NSTEMI grubu SlI in-
deks ortancasi Grup II'ye gore anlamh dizeyde yuk-
sek bulundu (p<0.001). Mortalite gézlenen gruba ait
notrofil ve SlI indeksi degerleri ortalamasi, sagkalim
grubuna gore istatistiksel olarak anlamh derecede
yiiksek bulundu (sirasiyla p=0.002 ve p=0.019). Cok
yonli lojistik regresyon sonucunda, NSTEMI varlgi
yas (odds ratio [OR]: 9.891; 95% CI: 2.096-46.671,
p<0.001) ve Sl indeksinin (odds ratio [OR]: 1.001;
95% CI: 1.000-1001, p=0.039) tim nedenlere bagli
mortaliteyi bagimsiz olarak 6ngordigu saptandi. NS-
TEMI grubunda SlI indeksi 609.98 degerinden yiksek
olgularin sagkalim beklentisi 18 ay i¢in %68.1, SlI in-
deksi 609.98 degerinden disik olgular icin ise %79.3
olarak hesaplandi ancak fark istatistiksel olarak an-
lamli bulunmadi (p=0.426).
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Sonuc¢

SIl, NSTEMI hasta grubunda mortaliteyi 6n gérmede
faydali bir indeks olmasina ragmen sag kalimi éngor-
mede yeterli degildir.

Anahtar Kelimeler: Miyokart enfarktiisti, Mortalite, Sll
Abstract

Objective

Acute coronary syndrome (ACS)isadisease associated
with high mortality and morbidity. It is essential to
identify high-risk patients during hospitalization and
to implement early revascularization strategies if
necessary. There is a clear need for a simple, effective
and cost-effective index for rapid identification of these
patients in clinical practice. The aim of this study was
to investigate the clinical significance of the systemic
immune inflammation index (Sll) in non-ST-segment
elevation myocardial infarction (NSTEMI), a subgroup
of ACS, and to evaluate its association with mortality.

Material and Method

Patients who underwent coronary angiography at the
Coronary Angiography Unit of Aydin Adnan Menderes
University Faculty of Medicine Research and Training
Hospital between January and December 2022 were
retrospectively reviewed. Individuals with a diagnosis
of NSTEMI were included as group I, and individuals
with normal coronary arteries during coronary

Introduction

Atherosclerosis and  cardiovascular  diseases
are common conditions that cause the death
of approximately one out of every three people
worldwide. This condition, which ranges from stable
coronary artery disease to acute coronary syndrome
(ACS), leads to the death of many people at any time
without warning. Approximately 5.5-18.2% of patients
treated for ACS, which includes unstable angina,
non-ST elevation myocardial infarction (NSTEMI)
and ST elevation myocardial infarction, die during
hospitalization (1, 2).

Currently, coronary angiography and percutaneous
coronary intervention are widely used to treat
haemodynamically significant coronary lesions in
patients with acute coronary syndromes. In addition,
improvements in stent technology and implantation
techniques have contributed to a reduction in the
incidence of major adverse cardiovascular events
in patients after the procedure. However, 10.7% of
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angiography were included as group Il (control group).
Clinical variables and calculated SlI values of the
groups were recorded. The role of Sll in predicting
all-cause mortality and its effect on expected survival
were evaluated.

Results

The median value of the Sl index was significantly
higher in the NSTEMI group (group I) than in the control
group (group Il) (p<0.001). The mean neutrophil and
Sllindex values of the mortality group were significantly
higher than those of the survival group (p=0.002 and
p=0.019, respectively). Multivariate logistic regression
showed that the presence of NSTEMI (odds ratio [OR]:
9.891; 95% CI: 2.096-46.671, p<0.001) and SlI index
(odds ratio [OR]: 1.001; 95% CI: 1.000-1001, p=0.039)
independently predicted all-cause mortality. The cut-
off point for the Sll index was 609.98 using ROC
curve analysis. Survival expectancy at 18 months was
68.1% for group | patients with SIl >609.98 and 79.3%
for group | patients with Sll <609.98, but the difference
was not statistically significant (p=0.426).

Conclusion

The SlI score can help predict all-cause mortality in
NSTEMI patients, but it is unsuitable for predicting
survival.

Keywords: Myocardial infarction, Mortality, SlI

patients are readmitted to hospital within one month
due to persistent ischaemia and anginal symptoms
(3,4). There is a need to develop pre-procedural risk
scoring to predict post-procedural complications and
identify high-risk patients.

Cardiovascular disease, the leading cause of death
worldwide, has a major impact on national economies
due to the high cost of patient treatment and follow-
up. Therefore, researchers have recently focused on
the underlying pathophysiology through preventive
medicine before the onset of disease. A common and
popular hypothesis is that the inflammatory response
is involved in the development of the disease and its
progression to acute coronary syndrome. Neutrophils,
lymphocytes, platelets and monocytes, the main
components of the inflammatory system, are known to
be primarily responsible for thisresponse. Lymphocytes
have an anti-atherosclerotic effect by regulating the
immune response (5). Conversely, inflammatory
mediators released by neutrophils lead to endothelial
dysfunction and damage to the vessel wall. In addition,



chemokines and pro-inflammatory cytokines released
by platelets also contribute to endothelial cell damage
(6, 7). Neutrophils lead to the release of prothrombotic
molecules via platelets, triggering the development of
thrombosis within the vessel and causing the migration
of monocytes into the region. The net result of all these
events is cardiovascular disease. Because of these
characteristics of the immune system, researchers
have conducted many studies in clinical trials on
the role of ratios such as neutrophil/lymphocyte
ratio (NLR) and platelet/lymphocyte ratio (PLR) in
predicting cardiovascular disease (9). However, as
each of these ratios did not take into account the effect
of another inflammatory cell, they could not provide
an objective, independent result. As a result, studies
in this area contradict each other. Consequently,
an index called the systemic immunoinflammatory
index (SlI) [(neutrophil X platelet)/lymphocyte], which
includes the effect of all three inflammatory responses,
has been developed. It was initially introduced into the
literature with studies suggesting that it was effective
in predicting survival in patients with oncological
malignancies and many other diseases (8). More
recently, however, its association with cardiovascular
disease has been studied and it has been reported
to be a more useful index alone in predicting these
diseases compared with NLR and PLR (9, 10).

Acute coronarysyndrome (ACS)isadisease associated
with high mortality and morbidity. Identification of high-
risk patients during hospitalization and implementation
of early revascularization strategies when necessary
are of vital importance in patients. In clinical practice,
there is a clear need for a simple, effective, and cost-
effective index for rapid identification of these patients.
The aim of this study was to investigate the clinical
significance of the systemic immune inflammation
index (Sll) in non-ST segment elevation myocardial
infarction (NSTEMI), a subgroup of ACS, and to
evaluate its association with mortality.

Material and Method

Selection of Patients

Patients who underwent coronary angiography at the
Coronary Angiography Unitofof Aydin Adnan Menderes
University Faculty of Medicine between January
and December 2022 were retrospectively reviewed.
Patients who presented to the emergency department
with acute chest pain and whose electrocardiogram
showed elevated cardiac troponin levels without
persistent ST segment elevation were classified as
NSTEMI patients according to the recommendations
of the "2020 European Society of Cardiology NSTEMI
diagnosis and treatment guidelines". Individuals with
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a diagnosis of NSTEMI were defined as group I, and
individuals with normal coronary arteries on coronary
angiography were defined as group Il (control group).
Demographics, comorbidities and other clinical
variables were recorded. SlI [(neutrophil x platelet)/
lymphocyte] was calculated from the neutrophil,
platelet, and lymphocyte values in the complete
blood count in the blood tests routinely obtained
during hospitalisation. In addition, patients who died
in hospital were recorded in the hospital information
operating system. Patients and their relatives were
contacted via telephone numbers registered in the
system and asked whether an out-of-hospital death
had occurred and was recorded. Patients with active
infection, malignancy, autoimmune disease, age
below 18 years, and pregnancy were excluded from
the study.

Statistical Analysis

SPSS 23.0 software (SPSS Inc. Chicago, IL) was
used for statistical analysis. The Kolmogorov-Smirnov
test was used to assess the conformity of the data
to normal distribution. Parametric tests were used
for data conforming to normal distribution, while
nonparametric tests were used for other data. Data
were analyzed using descriptive statistics (number,
percentage, mean, standard deviation, median, and
interquartile range), T-test, Man-Whitney U and chi-
squared tests, logistic regression, and Receiving
Operator Characteristic (ROC) curve. The Kaplan-
Meier method was used for survival analysis. The
significance level was accepted as p<0.05.

The ethical compliance of our study was approved
by the decision of the Non-Interventional Clinical
Research Ethics Committee of Aydin Adnan Menderes
University Faculty of Medicine on 11.08.2022 with the
number 218461. Our study was conducted according
to the Declaration of Helsinki.

Results

Of the 157 patients included in the study, 76 (48.4%)
were diagnosed with NSTEMI and included in group |,
while 81 (52.6%) patients with normal coronary arteries
were included in group Il. The mean age in group |
(65.5 £ 10.82) was significantly higher than in group
Il (56.58 + 11.23) (p<0.001). The median SlI Index
score was 796.09 in group | and 523.04 in group II.
The median SlI Index score of group | was significantly
higher than that of group Il (p<0.001). Other patient
characteristics and distribution of variables in the
groups are shown in Table I.

In our study, which evaluated all-cause mortality, 24
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Table 1 Distribution of patient characteristics and variables according to groups

Group | (n=76) Group Il (n=81) p value
Age (mean * ss) 65.5 + 10.82 56.58 + 11.23 *<0.001
Gender (n), (%) #0.02
Male 56 (73.7) 46 (56.8)
Female 20 (26.3) 35 (43.2)
CAD (n), (%) 26 (34.2) 19 (23.5) #0.09
HT (n), (%) 43 (56.6) 39 (48.1) #0.33
DM (n), (%) 24 (31.6) 31(38.3) #0.4
Death (n), (%) 22 (28.9) 2 (2.5) #<0.001
Neutrophil (m), (IQR) 6.51 (3.26) 4.67 (2.57) +<0.001
Lymphocyte (mean * ss) 2.14 +1.07 2.31+0.79 *0.19
Platelets (mean * ss) 260.57 + 77.06 253.23 £ 73.87 *0.49
Sil (m), (IQR) 796.09 (1032.11) 523.04) (358.34) +<0.001

*: T-test, #: Chi-square test, +: Mann Whitney U
CAD: Coronary Artery Disease, HT: Hypertension, DM: Diabetes mellitus
Patient characteristics in the mortality and survival groups
Non-Survivors (n=24) Survivors (n=133) p value

Age (m), (IQR) 73 (10) 58 (17) <0.001+
Gender (n), (%)
Male 15 (62.5) 87 (65.4) 0.81#
Female 9 (37.5) 46 (34.6)
CAD (n), (%) 8 (33.3) 37 (27.8) 0.62#
HT (n), (%) 18 (75) 64 (48.1) 0.025#
DM (n), (%) 12 (50) 43 (32.3) 0.077#
NSTEMI (n), (%) 22 (91.7) 54 (40.6) <0.001#

#: Chi-square test, +: Mann Whitney U

CAD: Coronary Artery Disease, HT: Hypertension, DM: Diabetes mellitus

of 157 patients (15.28%) died during follow-up. The
rate of NSTEMI was 91.7% in the mortality group and
40.6% in the survival group. The association between
NSTEMI and mortality was statistically significant
(p<0.002). The mean age was statistically significantly
higher in the mortality group (<0.001). The rate of
hypertension was 48.1% in the survival group and
75% in the mortality group, and this difference was
statistically significant (p=0.025). Other variables of
the mortality and survival groups are shown in Table Il.
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Laboratory parameters of the mortality and survival
groups are shown in Table Ill. The mean neutrophil
and Sl index values of the mortality group were
significantly higher than those of the survival group
(p=0.002 and p=0.019, respectively).

One-way logistic regression and multivariate logistic
regression analysis to determine the relationship
between variables and all-cause mortality are shown
in Table IV. Multivariate logistic regression showed
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Table 3 Laboratory parameters of the mortality and survival groups

Non-Survivors (n=24) Survivors (n=133) p value
Neutrophil (m), (IQR) 7.6 (4.4) 4.96 (2.27) 0.002+
Lymphocyte (mean * ss) 1.36 +1.85 2.27+£0.77 0.074*
Platelets (mean * ss) 256.52 £ 92.01 256.13 £ 72.11 0.984*
Slil (m), (IQR) 1389.34 (2518.92) 534.65 (400.17) 0.019+

*: T-test, +: Mann Whitney U

Table 4

regression

Evaluation of the role of variables in predicting mortality by one-way and multi-way logistic

Univariate Multivariate
: p-value : p-value
Odds ratio (95% CI) Odds ratio (95% CI)
Age 1.088 (1.039 -1.137) <0.001 1.043 (0.991-1.098) 0.108
Hypertension 3.23 (1.208-8.657) 0.019 1.886 (0.604-5.884) 0.275
NSTEMI 16.093 (3,630-71,285) <0.001 9.891 (2.096-46.671) 0.004
Sl 1.001 (1.000-1.0001 0.001 1.001 (1.000-1.001) 0.039

ROC Curve

057 Z

2
i

Sensitivity

0,44

I ‘ ‘{-Speciﬁci';v I ‘
Figure 1
Evaluating the Effectiveness of the SlI Index in
Predicting All-Cause Mortality with ROC Curve
Analysis

that the presence of NSTEMI (odds ratio [OR]: 9.891;
95% Cl: 2.096-46.671, p<0.001) and SlI index (odds
ratio [OR]: 1.001; 95% CI: 1.000-1001, p=0.039)
independently predicted all-cause mortality.

The cut-off point for the Sll index to predict all-cause
mortality was determined by ROC curve analysis

Survival Functions

grup
—Instemi
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+—nstemi-censored
—+—kontrol-censored
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Figure 2
Assessing Survival Expectations in Groups via
Kaplan-Meier Analysis

(Figure 1). The Sll index value predicting mortality was
609.98 with 70.8% sensitivity and 57.9% specificity
(AUC: 0.650, 95% CI: 0.501 - 0.800, p: 0.019).

In the survival analysis using the Kaplan-Meier

method, the 18-month survival expectancy was 72.4%
in Group | and 97.5% in Group Il in our study with a
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median follow-up of 20 months (p<0.001) (Figure-2).
Survival analysis was performed in the NSTEMI
subgroup according to the cut-off point determined for
the Sl index. The survival expectancy at 18 months
was 68.1% in patients with Sll index higher than
609.98 and 79.3% in patients with Sll index lower
than 609.98, but the difference was not statistically
significant (p=0.426) (Figure-3).
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—}— <809 98-censored
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Figure 3
Assessment of the Survival Impact of the Sll Index in
the NSTEMI Subgroup

Discussion

In this retrospective study in the NSTEMI group, the
18-month survival rate was 68.1% for patients with
Sll values above the cut off of 609.98, whereas it was
79.3% for patients with Sll values <609.98. Although
a better survival rate was seen in patients with a lower
Sll index, it was not statistically significant.

Cardiovascular disease is the leading cause of death
worldwide. Since the important role of inflammation
in the pathophysiology of cardiovascular disease has
been recognized, the search for a marker that can
be used in clinical practice to detect cardiovascular
disease before it occurs has become the focus of
studies. Neutrophils, platelets, and lymphocytes,
which are the cornerstone of the inflammatory
response, can be determined by a complete blood
count, which is an inexpensive, accessible, and easily
performed test in daily practice. Inflammatory cell-
oriented markers developed for this purpose, such as
NLR and PLR, have been retrospectively analyzed
in various clinical studies and their association with
cardiovascular disease has been investigated. Li et
al. reported that all inflammatory markers (Sll, PLR,
NLR) were effective in predicting major adverse
cardiac events (MACE) in their study of 1701 ACS
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patients. In another clinical study, the SlI index was
found to be a better option than PLR, CRP, and NLR in
predicting cardiovascular disease (11). Because they
do not include three inflammatory cells (neutrophils,
platelets and lymphocytes) at the same time, the
results obtained from studies using these markers are
contradictory. Therefore, the Sll index, which includes
all three components of neutrophils, platelets, and
lymphocytes, was developed. Ye et al. reported that
the SlI index was an effective marker for predicting
cardiovascular disease in the general population in
their meta-analysis in which they analyzed data from 13
studies and 152,996 participants (12). Another meta-
analysis also found that the Sl index was associated
with an increased risk of cardiovascular disease
(13). In a retrospective study conducted by Xia et al.
in which 42,875 adult patients were retrospectively
analyzed between 1999 and 2018, it was shown that
all-cause mortality and mortality due to cardiovascular
disease increased in patients with an Sl index
higher than 655.56 (14). In our study, the mean Sl
index values of the mortality group were statistically
significantly higher than those of the survival group. In
this regard, the results of this study are consistent with
the literature.

Acute coronary syndrome (ACS)is adisease associated
with high mortality and morbidity. Identification of high-
risk patients during hospitalization and implementation
of early revascularization strategies, if necessary,
are of vital importance to patients. The need for a
simple, effective, and cost-effective index for rapid
identification of these patients is evident in clinical
practice. The Sll index is therefore a current marker
that is frequently investigated in ACS patients. In a
retrospective study of 389 NSTEMI patients, Ozkan
et al. demonstrated an association between the SlI
index and increased coronary thrombus burden (15).
Dziedzic et al. investigated the relationship between
Sl index and chest pain severity in ACS patients and
found that higher SllI index values were linearly related
to more severe chest pain (16). In another study, they
retrospectively evaluated 244 postmenopausal women
with ACS and found that the SlI index was higher in
this patient group compared with stable coronary artery
disease. As a result of the subgroup analysis they
performed in ACS patients, they found that the highest
values were in NSTEMI patients (17). Yang et al. found
that the Sl index was associated with worse survival
in coronary artery disease (18). Huang et al. studied
711 patients with acute myocardial infarction and found
that the SlI index was potentially useful in predicting
all-cause mortality (19). In our study, the SlI index
was found to be higher in the NSTEMI group, which
is a subgroup of ACS, than in the group of patients



with normal coronary arteries. Survival analysis was
performed in the NSTEMI subgroup according to the
cut-off point determined for the Sll index, and the
18-month survival expectancy of patients with an Sll
index greater than 609.98 was 68.1%. Although this
survival rate was lower than that of patients with an Sli
<609.98, the difference was not statistically significant.

Neutrophils are responsible for inflammation in the
arterial wall and their increased numbers contribute to
atherosclerotic plaque formation and major adverse
cardiovascular events. They stimulate monocyte
migration to the site of inflammation by inducing the
secretion of chemotactic proteins and by increasing
the levels of IL-1 beta, a proinflammatory cytokine
released by macrophages. They also affect platelet
and endothelial function, leading to thrombotic activity
within the vessel and causing ACS (20,21,22). Sezer
et al. found that elevated neutrophil levels after
percutaneous coronary intervention in patients with
acute myocardial infarction were associated with
more microvascular perfusion damage (23). Systemic
changes occur throughout the body with aging.
Increased mortality may occur as a result of increased
inflammation with age. A subgroup analysis of a study
by Xia et al. showed that increased SlI index over the
age of 60 years had a higher positive correlation with
mortality. They explained this finding with an age-
related inability to clear the inflammatory cells present
in the circulation from the body and emphasized that
this may lead to an increased risk of mortality (14,24).
In our study, the mean neutrophil levels of the mortality
group were found to be significantly higher than those
of the survival group. On the other hand, the mean
age in the survival group was significantly lower than
that in the mortality group, and the data obtained were
evaluated according to the literature.

The Sll index is inexpensive, easily calculable, and
accessible for predicting mortality in patients with
non-ST elevation. However, more extensive studies
with larger patient populations and subgroup analysis
are needed for the clinical use of the Sl index in
cardiovascular diseases.
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Oz

Amacg

Yeni koronaviriis hastaligi (COVID 19) Aralik 2019 yi-
linda ortaya ¢ikan mortalitesi yuksek bir solunum sis-
temi hastaligidir. Kalp hastaligi, hipertansiyon, diyabet
ve kronik obstriktif akciger hastaligi olan ve bagisiklik
sistemi zayiflamis kisiler, ciddi komplikasyonlar agisin-
dan daha yuksek risk altindadir. Kanser hastalar hem
hastaliin hem de tedavilerinin getirdigi etkiler nede-
niyle pandemi suirecinden olumsuz etkilendi. Bu ¢alis-
mada amacimiz COVID 19’ un yodun bakimda takip
edilen kanser hastalarindaki mortalite Gzerine etkisinin
degerlendiriimesidir.

Gerec ve Yontem

Ocak 2020- Nisan 2022 yillari arasinda yogun ba-
kimda takip edilen 275 COVID 19 hastasi retrospek-
tif olarak incelendi. Bu hasta grubunda kanser tanisi
mevcut 72 hasta tespit edildi. Hastalar; grup 1 kanseri
olmayan hastalar(h=203), grup 2 kanseri olan hasta-
lar (n=72) olarak iki gruba ayrildi. TiUm hastalarin yas,
cinsiyet, ek hastalik, PCR test pozitiflikleri, laboratuvar
parametreleri, APACHE Il, SOFA skorlari, yogun ba-
kim kalis suresi, mekanik ventilatér gereksinimi, me-
kanik ventilator sureleri kaydedildi.

Bulgular

Hipertansiyon Grup 1 de Grup 2 ye kiyasla anlamh
olarak daha yuksekti [(sirayla 97 (%48) ve 24 (%33);
p<0.05]. Serum C-reaktif protein (CRP) seviyeleri,
Grup 2 de Grup 1 ile karsilastiriidiginda anlamh ola-
rak yuksekti [sirasiyla 144 (0.5-480) ve 112 (1.1-404)
mg/L; p <0.01]. Grup 2’ de serum albumin, serum pla-
telet ve hemotokrit dizeyleri Grup 1 ile karsilastirildi-
ginda anlaml olarak daha dusukti [sirasiyla 2.7 +0.4
ve 2.9 £1.3; p <0.01], [sirastyla 173 (11-557) ve 212
(14-624); p <0.01], [siraslyla 31.4+ 7.1 ve 35.8+6.6;
p <0.01]. Grup 1'de mortalite orani grup 2 ye kiyasla
anlamli olarak daha dusukti [sirasiyla 114 (%56) ve
51 (%71); p:0.03].

Sonug

Bu bulgular, yogun bakimda takip edilen COVID 19
olan kanser hastalarinda mortalitenin, kanseri olma-
yan hasta grubuna gore daha yuksek oldugunu gos-
termektedir. Bu konuda yapilacak yeni calismalara
ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: Covid 19, Kanser, Komorbidite,
Yogun Bakim
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Abstract

Objective

New corona virus disease (COVID-19) is a respiratory
disease associated with high mortality that emerged
in December 2019. Individuals with preexisting health
conditions, such as heart disease, hypertension,
diabetes, and chronic obstructive pulmonary disease,
and those with weakened immune systems are at
increased risk for severe complications. Cancer
patients have been adversely affected by the pandemic,
both due to the disease itself and its treatments. The
aim of this study is to evaluate the impact of COVID 19
on mortality in cancer patients followed in the intensive
care unit (ICU).

Material and Method

We conducted a retrospective analysis of 275
COVID-19 patients who were admitted to the ICU
between January 2020 and April 2022. Among these
patients, 72 had a cancer diagnosis and were classified
into two groups: Group 1 (n=203) included patients
without cancer, and Group 2 (n=72) included patients
with cancer. We recorded age, gender, comorbidities,
PCR test results, laboratory parameters, APACHE2
and SOFA scores, duration of ICU stay, mechanical

Introduction

COVID-19 is a highly infectious disease that has been
declared a pandemic since March 2020, affecting
multiple organs and systems such as the respiratory,
gastrointestinal, central nervous, and cardiovascular
systems (1). Its rapid global spread has made it a
significant public health concern, with economic and
social implications. COVID-19 is associated with high
mortality rates, particularly in patients who develop
critical symptoms. While most people experience mild
to moderate symptoms, severe complications such
as Acute Respiratory Distress Syndrome (ARDS),
myocarditis, widespread thromboembolism, and renal
failure can occur (2-5). Consequently, COVID-19
represents much more than just a viral infection, and a
clear cure for the disease, which has already claimed
millions of lives, is yet to be identified.

Studies have consistently shown that COVID-19
patients with comorbidities, such as diabetes,
chronic obstructive pulmonary disease (COPD),
cardiovascular diseases (CVD), and hypertension,
are at higher risk of mortality (6, 7). Cancer patients,
who are already immunocompromised due to the
disease and its treatments, are particularly vulnerable
to COVID-19 infection and mortality (8). Furthermore,
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ventilation requirement, and duration of mechanical
ventilation for all patients.

Results

Hypertension was significantly more common in Group
1 compared to Group 2 [97 (48%) and 24 (33%),
respectively); p<0.05]. Serum C-reactive protein
levels were significantly higher in Group 2 compared
to Group 1 [144 (0.5-480) and 112 (1.1-404) mg/L,
respectively; p<0.01]. Serum albumin, serum platelet
and hematocrit levels were significantly lower in Group
2 compared to Group 1 [respectively 2.7 £0.4 and
2.9 £1.3; p <0.01], [respectively; 173 (11-557) and
212 (14-624); p <0.01], [respectively; 31.4+ 7.1 and
35.8+6.6; p <0.01]. Mortality ratio was significantly
lower in Group 2 compared to Group 1 [51 (71%) and
114 (56%), respectively; p=0.03].

Conclusions

Our results suggest that mortality in cancer patients
with COVID-19 who are admitted to the ICU is higher
than in those without cancer. Further studies are
needed to validate our results.

Keywords: Cancer, Comorbidity, Covid 19, Critical
Care

disruptions to cancer treatment services during
the pandemic have delayed timely treatment and
diagnosis, leading to worse clinical outcomes (9).
Several studies have reported higher mortality rates
in cancer patients infected with COVID-19 and
hospitalized in the intensive care unit, which can be
attributed to arange of factors, including comorbidities,
age, mechanical ventilator requirement, type and
stage of cancer, and presence of metastasis (10-12).
This study aims to examine the impact of COVID-19
infection on cancer patients admitted to the intensive
care unit, shedding light on the complex interplay
between cancer and COVID-19 and identifying
potential risk factors for mortality.

Material and Method

This retrospective study was conducted in the
anesthesia intensive care unit of Suleyman Demirel
University Faculty of Medicine. Ethics committee
approval and necessary permissions for the study
were obtained. The study included COVID-19
patients who were admitted to the intensive care
unit between January 2020 and April 2022, with
confirmed diagnoses by clinical and PCR testing.
Of the 281 patients hospitalized with COVID-19, 6
were excluded due to PCR negativity, leaving 275



patients in the study. Among these patients, 72 had
malignancies, with the type of cancer and metastasis
recorded. The length of stay in the intensive care unit,
mechanical ventilator requirement, and duration of
mechanical ventilation were also recorded. Patients
were categorized into two groups: Group 1 patients
without cancer (n=203) and Group 2 patients with
cancer (n=72). The hospital data processing system
was used to extract information from the patient
files, including variables such as age, gender, and
comorbidities. Additionally, the PCR test results,
biochemistry, hemogram, blood gas, and laboratory
values such as CRP, Procalcitonin, Ferritin, D Dimer,
and APACHE 2 and SOFA Scores at the time of
admission to the intensive care unit were recorded.
Patients without PCR positivity and those with masses
but unclear pathology results were excluded from the
study.

Statistical Analyses

Data were analyzed with the SPSS software
version 23.0 for Windows (SPSS, Chicago, I,
USA). Continuous variables were expressed as
means + standard deviation or medians and 25th—
75th percentile values (normally and not normally
distributed, respectively). To compare continuous
variables, the Student’s t-test or Mann-Whitney U
test was used, as appropriate. Categorical variables
were compared using the Chi-square test. Using
Cox’s proportional hazards model, univariate and
multivariate analyses for survival differences were
performed. Survival was calculated from the diagnosis
of the patient to either the date of death from any cause
or the date of the last follow-up. Median cumulative
survival probability was calculated using the product-
limit method of Kaplan—Meier. Differences in survival
between groups were determined using the log-
rank test. A P-value less than 0.05 was considered
statistically significant.

Results

The study included 281 patients who were admitted to
the intensive care unit with a diagnosis of COVID-19.
Among them, six patients were excluded due to
the absence of confirmed PCR positivity. Group 1
comprised 203 patients without cancer, while Group
2 consisted of 72 patients with cancer. The mean age
of patients in Group 1 was 70£13, while in group 2,
it was 69+13. In Group 1, there were 129 men and
74 women, and in Group 2, there were 53 men and
19 women. No significant differences were observed
between the two groups concerning age and gender.
Table 1 shows the demographic characteristics of the
groups. All patients presented with dyspnea as the

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

initial symptom, and radiological examination showed
lung involvement in all cases.

In Group 2, pathological diagnoses of 72 patients with
cancer were recorded. The most common cancer
types observed in this group were lung (n=23),
hepatobiliary (n=11), hematological (n=11), prostate
(n=9), breast (n=4), bladder (n=4), brain tumor
(n=2), gynecological (n=2), thyroid (n=2), stomach
(n=2), colon (n=1), and esophageal (n=1). Among
them, 50 patients had distant metastases. Mortality
was significantly higher in patient with metastases
compared to without metastases [40 (80%) and 10
(50%), respectively; p=0.02].

Table 1 displays the comorbidities observed in
the patients. Hypertension was significantly more
prevalent in Group 1 compared to Group 2 [97 (48%)
and 24 (33%), respectively; p<0.05]. Chronic renal
failure was not significantly different between the
two groups [62 (31%) for Group 1 and 18 (25%) in
Group 2; p=0.1], There was no significant difference
prevalence rates of other comorbidities [37 (18%) and
11 (15%) for diabetes, p=0.72, and 22 (10%) and 3
(0.4%) for cerebrovascular disease, p=0.1]. There
was no significant difference in the requirement for
mechanical ventilation between Group 1 and Group
2 [133 (66%) and 55 (76%), respectively; p=0.1]. The
ICU length of stay was also not significantly different
between the two groups [11.1 days (range 1-50) for
Group 1 and 11.2 days (range 2-36) for Group 2;
p=0.98]. The APACHE Il and SOFA scores were not
significantly different between Group 1 and Group 2
[18.4+6.5 and 17.5+7.5 for APACHE score, p=0.38,
and 7.4+3.1 and 7.6+3.3 for SOFA score, p=0.68].
However, mortality was significantly higher in Group
1 compared to Group 2 [114 (56%) and 51 (71%),
respectively; p=0.03]. See table 1 for further details.

The laboratory parameters were mostly similar
between the two groups. However, some differences
were observed. In Group 2, serum CRP levels were
significantly higher compared to Group 1 [144 (0.5-
480) and 112 (1.1-404) mg/L, respectively; p <0.01].
Additionally, serum albumin levels were significantly
lower in Group 2 compared to Group 1 [2.7 + 0.4
and 2.9 + 1.3, respectively; p <0.01]. Serum platelet
levels were also significantly lower in Group 2
compared to Group 1 [173 (11-557) and 212 (14-
624), respectively); p <0.01]. Moreover, hematocrit
levels were significantly lower in Group 2 compared
to Group 1 [31.4+7.1 and 35.816.6, respectively; p
<0.01]. Other laboratory parameters did not differ
significantly between the groups. The laboratory
results of the patients can be found in table 2.
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Table 1 Comparison of demographic and clinical parameters.

Group 1 Group 2
Cancer - Cancer+ P value
n=203 n=72

Mean age, year 70+13 69+13 0.55
Male | Female, nin 129/74 53/19 0.15
Metastases (-/+) 22/50

Hypertension, n(%) 97 (%48) 24 (%33) 0.04
Diabetes Mellitus, n(%) 77 (%38) 30 (%42) 0.67
Heart failure, n(%) 37 (%18) 11 (%15) 0.72
Chronic renal failure, n(%) 62 (%31) 18 (%25) 0.10
COPD, n(%) 38 (%19) 7 (%10) 0.08
Thyroid n(%) 3(%0.1) 3 (9%0.4) 0.19
Rheumatological disease n(%) 3 (%0.1) 2 (%0.2) 0.61
CVD, n(%) 22 (%10) 3(%0.4) 0.10
Mechanical ventilation, n(%) 133 (%66) 55 (%76) 0.10
Mechanical ventilation time, day 5.2 (0-32) 5.6 (0-16) 0.62
Hospitalized time, day 11.1 (1-50) 11.2 (2-36) 0.98
SOFA score, n 7.443.1 7.6£3.3 0.68
APACHI Il score, n 18.4+6.5 17.5£.7.5 0.38
Mortality, n (%) 114 (%56) 51 (%71) 0.03

COPD; Chronic obstructive pulmonary disease, CVD; Cardiovascular diseases, SOFA; Sequential Organ Failure Assessment,

APACHE; Acute Physiology and Chronic Health Evaluation

Survival and Prognostic Factors

In the last control, the number of patients who died
in the group with malignancy was higher than in the
group without malignancy [(51 (71%) vs 114 (56%),
p: 0.03, table 1]. In Kaplan Meier analysis, survival
tended to be lower in patients with malignancy [13.7 vs
17.0 days; HR, 1.32;0.95-1.85, p: 0.06]. Additionally,
prognostic risk factors were evaluated by univariate
analysis (Table 3). According to this analysis need for
mechanical ventilation (MV, p: <0.001), MV duration
(<P: 0.001), SOFA score (P:0.03), APACHI score
(P:0.005), neutrophil-lymphocyte ratio (P: 0.03), the
presence of DM (P:0.02), lactate level (P< 0.001)
and serum albumin level (P:0.04) were significantly
associated with survival. Subsequently, all significant
prognostic factors were evaluated via multivariate
analysis and used Cox’s proportional hazards
model. Need for MV (HR 8.60; 95% CI 3.79-19.51;
P: <0.001), MV time (HR 0.84; 95% CI 0.80-0.88; P
<0.001), APACHI score (HR 1.03; 95% CI 1.01-1.06;
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difference in survival rates in COVID-19 patients with
and without malignancy.
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Table 2 Laboratory characteristics between the patients the patients with cancer and without cancer.

Cancer - Cancer + P value
n=203 n=72
Glucose, mg/di 178482 163459 0.16
Creatinine, mg/dl| 1.49 (0.3-7.8) 1.65 (0.2-9.6) 0.43
Sodium, mg/dl 1407 136+18 0.03
Potassium, mg/dl 4.2+0.7 4.3+0.8 0.48
Hemoglobin, g/dl 12.3+8.0 10.4x2.4 0.05
Hematocrit (%) 35.846.6 31.447.1 <0.01
Platelet count x103/mm? 212 (14-624) 173 (11-557) <0.01
Ddimer, mg/mL 2097 (20-36524) 2215 (153-11890) 0.80
Ferritin, mg/L 799 (0.3-2991) 972 (49-2000) 0.04
White blood cell, x103/mL 12.8 (0.9-46) 15 (0.1-93.3) 0.11
Lymphocytes count, 103/mL 0.88 (0.1-9.7) 1.8 (0.1-73.1) 0.12
Neutrophil count, 103/mL 11.1 (0.3-41.8) 11.0 (0.1-41.4) 0.99
Neutrophil lymphocyte ratio 22.5(0.2-157) 25.0 (0.1-172) 0.45
Procalcitonin, ng/ml 3.0 (0.0-100) 5.2 (0.1-100.2) 0.25
Albumin, g/dL 2.9+£1.3 2.7£0.4 <0.01
C-Reactive Protein, mg/L 112 (1.1-404) 144 (0.5-480) <0.01
Hs TnT, pg/d| 0.07 (0.001-2.40) 0.11 (0.001-1.20) 0.16
pH 7.36+£0.30 7.36+£0.13 0.90
Lactate 2.7£1.7 3.1+2.1 0.19

Hs TnT; high sensitive troponine T

Table 3 Results of Univariate and Multivariate Cox’s Proportional Hazard Models Regarding OS.

Univariate Analysis Multivariate Analysis

Characteristics OS HR (95% Cl) P Value OS HR (95% Cl) P Value
MV 3.27 (1.51-7.10) <0.001 8.60 (3.79-19.51) <0.001
MV duration 0.92 (0.89-0.95) <0.001 0.84 (0.80-0.88) <0.001
SOFA score 1.05 (1.00-1.09) 0.03

APACHI II 1.03 (1.01-1.05) 0.005 1.03 (1.01-1.06) 0.007
Diabetes Mellitus 1.44 (1.05-1.98) 0.02 1.68 (1.21-2.33) 0.002
NLR 1.007 (1.001-1.013) 0.03

Albumin 0.70 (0.47-1.03) 0.04 0.62 (0.42-0.94) 0.02
Lactate 1.19 (1.11-1.28) <0.001 1.18 (1.10-1.26) <0.001

APACHE: Acute Physiology and Chronic Health Evaluation, SOFA: Sequential Organ Failure Assessment Score,

MV: Mechanical Ventilation, NLR: Neutrophil/Lymphocyte
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P:0.007), the presence of DM (HR 1.68; 95% Cl 1.21-
2.33; P: 0.002), serum albumin level (HR 0.62; 95%
Cl10.42-0.94; P:0.02), and lactate level (HR 1.18; 95%
Cl 1.10-1.26; P< 0.001) were independent prognostic
factors, and predicted poor in-hospital survival cancer
and without cancer patients. All multivariate survival
analyses were presented in Table 3.

Discussion

This retrospective study aimed to evaluate the
outcomes of COVID-19 infected cancer patients
who were hospitalized in the intensive care unit.
Our results revealed that mortality was significantly
higher in COVID-19 patients with cancer who were
admitted to the intensive care unit. Cancer patients
are a particularly vulnerable group due to the impact
of the tumor as well as the weakened immune system
caused by anti-cancer treatments (8). These patients
often require frequent hospital visits for treatment
or due to additional complications, placing them
at greater risk of exposure to viral factors such as
COVID-19, which can be transmitted through the
respiratory tract. Moreover, previous studies have
demonstrated that patients with a history of cancer
experience more severe symptoms than those
without cancer (13).

In a meta-analysis conducted in China, which
included 575 hospitals and 1590 COVID-19 patients,
18 patients were found to have cancer. Although the
number of cancer patients was small, the incidence of
cancer was higher than that of the general Chinese
population, and these patients had higher rates of
acute complications compared to COVID-19 patients
without cancer. Age was found to be an important
risk factor in this study, which is contrary to our
findings. Similar to our study, it was reported that
cancer patients had a higher risk of needing invasive
mechanical ventilation or dying compared to patients
without cancer (14). Zhang et al. reported that the
most common symptoms in cancer patients with
COVID-19 were fever, dry cough, and fatigue, with
symptoms such as fatigue and shortness of breath
ranking second in prevalence (15). Similarly to the
study by Erdal et al., the most common finding in our
patients was dyspnea (16). However, this difference
may be due to the fact that dyspnea is more prominent
in patients hospitalized in the intensive care unit.

A study found that COVID-19 patients typically have
lymphopenia and high CRP levels, as well as low
hemoglobin and albumin levels due to malnutrition,
which can negatively impact the immune system and
worsen outcomes for cancer patients (15). Our study
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also showed similar results, with the cancer group
having significantly lower albumin and hemoglobin
levels and higher CRP levels than the group without
cancer, which we believe is a risk factor for increased
mortality. However, contrary to our findings, it has
been suggested that lymphopenia may be associated
with the severity of infection in both COVID-19
and cancer patients, possibly due to its increased
frequency in both groups. Thrombocytopenia may
also be related to immune system dysfunction in
cancer patients (17,18). In our study, platelet count
was significantly lower in the cancer group compared
to all COVID-19 patients, which may be related to the
hematological effects of existing cancers. In another
study by Erdal et al., anemia was found in 70.4% of
patients, neutropenia in 15.5%, and lymphopenia
in 52.1%, with mortality being significantly higher in
patients with lymphopenia. The study also showed
that high D-dimer, procalcitonin, CRP, and troponin
levels correlated with mortality upon hospitalization
(16). Although our study found high CRP levels, we
did not find a significant difference in procalcitonin
levels. Procalcitonin is a more sensitive marker than
CRP in bacterial infections, but the increase in acute
phase reactant CRP resulting from cancer-related
inflammation seems to be an expected outcome. In
terms of D-dimer and troponin levels, there was no
difference between the groups in our study.

It is well-established that COVID-19 patients with
cancer are at a high risk of mortality and morbidity,
and patients with hematologic, lung, or metastatic
cancer (stage IV) are particularly susceptible to
serious events. This is not surprising, as respiratory
infections such as COVID-19 pose a significant risk to
patients with lung cancer who already have insufficient
lung capacity. Yang et al. reported that mortality was
higher in COVID-19 patients with cancer, particularly
in those with hematologic malignancies (19,20).

Unfortunately, delays in cancer screening during the
pandemic have led to delayed diagnoses, increased
rates of patients diagnosed in the emergency
department, more advanced-stage cancer with higher
tumor burden, and delayed effective treatment for
newly diagnosed malignancies (21,22). The type of
cancer, cancer treatments, and cancer stage are also
important risk factors for COVID-19 in cancer patients
(19). Additionally, cancer patients are more vulnerable
during the pandemic because not only does the
disease itself cause immunodeficiency, but life-saving
treatments such as stem cell or blood donation also
have an impact on their health (23).

Cancer patients represent a diverse population, and



various risk factors are linked to poor outcomes.
The COVID-19 and Cancer Consortium (CCC19) is
an international group that collects data on cancer
and COVID-19 patients. Findings from their studies
suggest that older age, male gender, smoking,
comorbidities, hematological malignancies, and
active cancer increase the risk of severe COVID-19
outcomes. Our study had similar results, although
there was no difference in age or gender (24). In
cancer patients, obesity, active smoking, diabetes,
and a high Rapid Ranked Organ Failure Assessment
(qSOFA) score have been associated with intensive
care unit (ICU) admission. However, in our study,
more detailed SOFA and APACHE 2 scores did not
differ between the groups. In contrast to our findings,
other studies have reported no significant differences
in terms of ICU admission, complication rates, or
mortality between patients with and without cancer
(25). These results are consistent with Mehta et al.'s
work. However, the risk of intubation was significantly
higher in cancer patients aged 66-80 years, and the
30-day all-cause mortality rate was higher in this
group (26-28). Although there is limited literature and
conflicting results, the overall data suggests higher
mortality in COVID-19 patients with cancer. Many
questions remain about the coexistence of COVID-19
and cancer that need to be clarified.

In conclusion, cancer patients are highly susceptible
to infectious diseases like COVID-19, both as a result
of the disease itself and due to treatment-related
immunosuppression. Given their vulnerability, it is
essential to prepare for unforeseen events such as
pandemics and take necessary precautions to protect
cancer patients.
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Oz

Amacg

Amerikan Radyoloji Koleji Tiroid Goruntileme, Rapor-
lama ve Veri Sistemi’'nin tanisal dogrulugunu arastir-
mak

Gerecg ve Yontem

Agustos 2017 ve Eylil 2018 arasinda merkezimizde
tiroid cerrahisi uygulanan 62 hastadan toplam 151 no-
dul toplanmistir. Her bir nodulin ultrasonografik 6zel-
likleri iki radyolog tarafindan kaydedilmis ve Amerikan
Radyoloji Koleji Tiroid Goriintlileme, Raporlama ve
Veri Sistemi’ne gore siniflanmis, ve histopatolojik ola-
rak birebir karsilastinimistir.

Bulgular

151 tiroid noddl verisi ortanca boyutu ultrason ve pa-
tolojik spesimenler tizerinde sirasiyla 19 (3-85) mm ve
17 (0-97) mm olarak ol¢ilmustur. Papiller karsinom
28 hastada (%45), papiller mikrokarsinom 14 hastada
(%22.5), ve Hurthle hiicreli karsinom 1 (%1.6) hastada
saptanmistir. Bu nodil risk belirleme modeli igin ge-
nel sensitivite, spesifite, pozitif prediktif deger ve ne-
gatif prediktif deger sirasiyla %82.5, %57, %64.58, ve
%77.67 olarak analiz edilmistir.

Sonug

ince igne aspirasyon biyopsisi i¢in kesin bir boyut esigi
belirlemek yanhs yonlendirici olabilir, bunun yerine ult-
rasonda malign 6zelliklerin belirlenerek cerrahi kararin
kisi bazinda verilmesi 6nerilmelidir.

Anahtar Kelimeler: Mikrokarsinoma, Sensitivite, Spe-
sifite, TIRADS, Tiroid noduli

Abstract

Objective

To investigate the diagnostic accuracy of the Thyroid
Imaging, Reporting and Data System of the American
College of Radiology in thyroid nodules.

Material and Method

A total of 151 nodules were collected from 62 patients
undergoing thyroid surgery in our center between
August 2017 and September 2018. Ultrasonographic
features of each nodule were recorded and classified
according to the Thyroid, Imaging Reporting and Data
System of the American College of Radiology by two
radiologists and compared with a one-to-one basis on
histopathology.

Sorumlu yazar ve iletisim adresi / Corresponding author and contact address: B.B. / bengibalci@gmail.com
Miiracaat tarihi/Application Date: 29.05.2023 - Kabul tarihi/Accepted Date: 06.09.2023

ORCID IDs of the authors:B.B: 0000-0002-0630-5097; M.U: 0000-0001-7778-56089;

M.B: 0000-0002-0741-587X; A.E: 0000-0003-3708-1214; D.S: 0000-0002-4126-5326;

C.A: 0000-0002-7254-298X

404



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Results

The median size of 151 thyroid nodules measured on
the ultrasound and in the pathology specimens were
19 (3-85) mm and 17 (0-97) mm, respectively. Papillary
carcinoma was demonstrated in 28 patients (45%),
papillary microcarcinoma in 14 patients (22.5%), and
Hurthle cell carcinoma in 1 (1.6%) patient. Overall
sensitivity, specificity, positive predictive value,
and negative predictive value for this nodule risk
stratification model were analyzed as 82.5%, 57%,
64.58%, and 77.67%, respectively.

Introduction

Thyroid nodules are detected between 20 to 70% of the
population and the prevalence is increased with iodine
deficiency (1, 2). Ultrasonography (US) is currently
the most used diagnostic tool for evaluating thyroid
nodules (3). The decision of follow-up and/or surgery
is made according to the ultrasonographic features
of thyroid nodules and fine needle aspiration (FNA)
results. However, mandating FNA for each nodule
is not a practical option, since only less than 15% of
FNAs are found to be malignant. Moreover, there is a
risk of inconclusive results and overdiagnosis.

Inorderto decrease unnecessary FNAs, thyroid nodule
risk stratification systems were developed based on
certain ultrasonographic features such as irregular
margins, hypoechogenicity, microcalcifications, and
taller than wide appearance which are all strongly
associated with malignancy (4-6).

Current data regarding these thyroid nodule risk
stratification systems are contradictory depending on
the country, region, and thyroid nodule prevalence in
the population where the study was conducted (7-9).
Among those, the Thyroid Imaging, Reporting and
Data System of the American College of Radiology
(ACR TI-RADS) stand upfront by creating standardized
terms for thyroid US reports, signifying nodules with
high risk for malignancy, and ultimately decreasing the
number of unnecessary FNAs (10, 11).

This prospective study aimed to evaluate the
diagnostic accuracy of ACR TI-RADS and to
determine difficulties in the application of nodule risk
stratification systems in routine clinical practice.
Material And Method

Study Design and Inclusion Criteria
This study was designed as a prospective study
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Conclusion

Setting a definitive size threshold for fine needle
aspiration might be misleading, instead signifying the
malignant features on ultrasonography, and making a
decision for surgery on an individual base should be
recommended.

Keywords: Microcarcinoma, Sensitivity, Specificity,
Thyroid nodule, TIRADS

and was conducted in a single-tertiary center. It
was approved by the Ethical Committee of Izmir
Education and Research Hospital (17.08.2017/9/6)
and all patients’ written consents were taken. The
study was conducted in line with the principles of the
Helsinki Declaration and was reported according to
the STROBE guidelines (12). Patients were recruited
among those who complained of any thyroid-related
problems and underwent thyroid Doppler US in our
institution between August 2017 and September
2018. The only exclusion criterion was the history of
thyroid surgery.

Thyroid Doppler US was preoperatively performed
in all patients by the same two radiologists. The
sizes of each nodule were measured and ACR TI-
RADS scores were calculated according to the five
ultrasonographic features: composition, echogenicity,
shape, margins, and echogenic foci as described by
the original study (10). The maximum number of four
nodules with the highest scores of ACR TI-RADS
were chosen in patients with multinodular goiter.

Of 130 patients who met the eligibility criteria, 62 of
them were offered surgical intervention which was
given based on the ATA guidelines including suspicion
or diagnosis of malignancy on FNA, cosmetic issues
related to goiter, toxic solitary nodule, or multinodular
goiter (4).

Study Variables

Demographic and clinical features including age,
gender, preoperative diagnosis, the size, and number
of nodules, ACR TI-RADS scores, FNA results,
intraoperative and postoperative complications, and
the length of hospital stay were noted.

Surgical specimens were investigated by a single
pathologist who was blind to the preoperative
ultrasonographic findings. Each nodule on the
specimen was reported for its size, location, and



histopathological result. The one-to-one matching
of each nodule’s histopathological diagnoses with
the corresponding nodule on the US was performed
meticulously and evaluated for diagnostic accuracy
by the principal investigator.

Statistical Analysis

The data was analyzed using SPSS 22.0. The median
size of the thyroid nodules on the US and specimens
were calculated and compared using non-parametric
tests with Wilcoxon signed rank test. Overall
sensitivity, specificity, positive predictive value (PPV),
and negative predictive value (NPV) for ACR TI-
RADS were analyzed by using the indications of FNA
given for each nodule preoperatively. Thyroid nodules
were also categorized according to their scores as
TR1, TR2, TR3, TR4, and TR5 subgroups. Sensitivity,
specificity, PPV, and NPV for ACR TI-RADS were
also calculated for each of these subgroups.

Clinical features of the study population

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Results

62 patients were included in this study and 151 nodules
were investigated. The median age was found to be
47(25-76) years. The median size of thyroid nodules
measured on the US and in the pathology specimens
were 19 (3-85) mm and 17 (0-97) mm, respectively
(Table 1). There was found to be a statistically significant
difference between the sizes of nodules measured on
ultrasound and pathology specimens (p<0.05).

Total thyroidectomy and hemi-thyroidectomy were
performed in 54 and 8 patients, respectively. Papillary
carcinoma was demonstrated in 28 patients (45%),
papillary microcarcinoma in 14 patients (22.5%), and
Hurthle cell carcinoma in 1 (1.6%) patient. Single-
focus of carcinoma was detected in 25 patients,
whereas multifocal localization of carcinoma was
detected in 18 patients.

Variables N of patients (%) or median
Gender

Male 14
Female 48

Age (year) 47 (25-76)
Indications for surgery

Multinodular goiter 38
Toxic nodular goiter 3
Graves disease 2

AUS 4
Follicular neoplasia 5
Suspicious for malignancy 4
Malignant cytology 6

Size of nodules on thyroid US 19 (3-85) mm
Total thyroidectomy 54
Hemi-thyroidectomy 8

Size of nodules on pathology specimens 17 (0-97) mm
Pathology results

Papillary carcinoma 28 (45%)
Papillary microcarcinoma 14 (22.5%)
Hurthle cell carcinoma 1 (1.6%)

Abbreviations: N, number; AUS, Atypia of undetermined significance; US, ultrasound.
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Table 2

ACR TI-RADS in Clinical Practice

Median size of nodules on US and pathology specimens, malignancy rates, sensitivity,
specificity, PPV and NPV for ACR TI-RADS in TR subgroups.

Variables TR1 TR2 TR3 TR4 TR5

(N ofnodules:21) | (N ofnodules:34) | (N of nodules:46) | (N ofnodules:30) | (N ofnodules:20)
Median size of 12 mm 23 mm 15 mm 10.25 mm (5-
nodules on US (4-50) A I (-15) (6-62) (3-85) 46)
Lﬂfe:ézzls;;eon 10 mm 20 mm 20 mm 17 mm 10 mm
specimens (0-40) (3-65) (0-97) (0-90) (4-60)
The number
of malignant 1(4.76%) 8(23.5%) 15(32.6%) 12(40%) 18(90%)
nodules
Sensitivity 0 0 73% 50% 66%
Specificity 67% 50% 50%
Positive
Predictive Value N/a N/a 52% 40% 92%
(PPV)
Negative
Predictive Value 95% 76% 84% 60% 14%
(NPV)

Abbreviations: TR, Tirads; N, number; US, ultrasound; PPV, positive predictive value; NPV, negative predictive value.

Among 151 nodules, 21 nodules (13%) were
categorized as TR1, 34 nodules (22.5%) as TR2, 46
nodules (30%) as TR3, 30 nodules (19%) as TRA4,
and 20 nodules (13%) as TR5. The median size of
thyroid nodules was measured as 12 mm (4-50), 24.5
mm (5-75), 23 mm (6-62), 15 mm (3-85), 10.25 mm
(5-46) in TR1, TR2, TR3, TR4, and TR5 respectively
(Table 2).

Malignancy rates were calculated for each subgroup
as 4.76% in TR1 (1/21), 23.5% in TR2 (8/34), 32.6%
in TR3 (15/46), 40% in TR4 (12/30), 90% in TR5
(18/20). Overall sensitivity, specificity, PPV, and NPV
were analyzed as 82.5%, 57%, 64.58%, and 77.67%,
respectively.

Discussion

Thyroid US has been widely used in diagnosing
thyroid pathologies in clinical practice. Although
ultrasonographicfeatures suchasmacrocalcifications,
irregular margins, punctate echogenicity, and
taller than wide shape suggest strong suspicion for
malignancy, indications for FNA under US guidance
are different based on the nodule risk stratification

407

systems (6). The ACR TI-RADS was investigated in
the present study regarding diagnostic performance
to guide the clinical implementation of this risk model.

The ACR TI-RADS has a high size threshold for FNA:
>2.5 cm in mildly suspicious nodules (TR3), >1.5 cm
in moderately suspicious nodules (TR4), and >1 cm
in highly suspicious nodules (TR5) which results in
decreasing the number of unnecessary FNAs. This
fact increases the importance of whether the nodules
are designated to the right subgroup of TIRADS,
especially considering the interobserver variability
among radiologists performing US (13,14). Moreover,
ACR-TIRADS is a score-based system that is not
simple and easy to apply clinically (15). It requires
the initial assignment of a varying number of points
in multiple distinct categories and then calculating the
sum of these points across categories (16).

Furthermore, as we demonstrated in our study, the
sizes of nodules measured on the US and actual
pathology specimens can be quite different resulting
in misleading the indication of the FNA threshold. The
number of nodules that ACR TI-RADS recommended
to follow without FNA was 103 out of 151 nodules,
and 23 of those were found to be malignant on



histopathology. Nevertheless, 17 of those nodules
were found to be papillary microcarcinomas.

Several studies regarding nodule risk stratification
modules have been conducted in terms of
demonstrating their specificity and sensitivity (17-
20). In a multicenter study comparing ACR TI-
RADS, European Thyroid Imaging and Reporting
Data System (EU-TIRADS) and Korean Society of
Thyroid Radiology (KSThR); the malignancy rates
were found to be 7.5% in TR3, 40.1% in TR4, and
81.4% in TR5 for ACR TI-RADS. The ACR TI-RADS
showed the best sensitivity (96.6%) but the lowest
specificity (52.9%), while the KSThR had the highest
specificity with 87.4% (19). On the other hand, Koc et
al. reported that ACR TI-RADS had 48.89% sensitivity
and 60.63% specificity, with the highest accuracy rate
compared to EU-TIRADS and ATA guidelines (21).

Contrary to their findings, in the present study, we
demonstrated that ACR-TIRADS had an overall
82.5% specificity and 57% sensitivity. This might be
explained by the high number of microcarcinomas in
a relatively small study population which is also the
major limitation of our study. Moreover, it is known
that nodules measuring under 10 mm are the major
pitfalls for ACR TI-RADS and other nodule risk
stratification systems, even though the necessity
of operating on patients with microcarcinoma is still
debated (22,23).

Another drawback of present study was the
higher malignancy rates for TR3 and TR4 than the
recommended range of ACR-TIRADS guidelines,
that might be attributed to the deviation caused by
sub-centimeter nodules and different observers. This
had a significant effect on overall PPV(64.58%) and
NPV(77.67%).

The use of thyroid nodule risk stratification systems
should carefully be practiced and assessed in
developing countries with endemic multinodular goiter.
Even with experienced radiologists, the difficulties in
assessing the nodules in patients with multinodular
goiter cannot be overseen. The presence of significant
differences in the size of the nodules on US and
pathology specimens should always be considered.
Therefore, instead of setting a size threshold for FNA,
signifying the malignant features on ultrasonography
and making a decision for surgery on an individual
base should be recommended.
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Oz

Amag

Bu calismanin amaci, Turkiye'de bir devlet Universi-
tesinde 6grenim goren geng eriskinlerde gevrimici ku-
mar bagimhhgi ile yalnizlik arasindaki iliskinin ve kar-
silikh etkilerinin belirlenmesidir.

Gerec ve Yontem

Bu c¢alisma kesitsel tipte tasarlanmis ve anket uygula-
ma yontemiyle toplanan bilgilerle hazirlanmistir. Aras-
tirma evrenini Turkiye'de bir devlet Universitesinde
O6grenim goren geng yetiskinler olusturmaktadir. Veri-
ler Aralik 2021'de demografik verileri iceren iki anket
formu, Cevrimi¢i Kumar Bagimliligi (OGAS) ve Yetis-
kinler icin Sosyal ve Duygusal Yalnizlik (SELSA-S) 6l-
cekleri ile ylz yuze veri toplama yontemi kullanilarak
elde edilmistir.

Bulgular

Arastirmaya toplam 449 Universite 6grencisi katiimis-
tir. Bunlarin %52,8' kadindi. Cevrimici kumar bagim-
lisi olanlar grubun %35,0'ini olusturuyordu ve kumar
bagimlisi genc¢ yetiskinlerin yalniziigi, bagimli olma-
yanlara gore anlamli olarak daha ytiksekti (p=0.005).

Sonug
Geng yetiskinlerde yalnizhgin ¢evrimici kumar bagim-
liigr Gzerinde yordayici bir etkiye sahip oldugu goste-
rilmistir.

Anahtar Kelimeler: Kumar Bagimliligi, Cevrimici Ku-
mar Bagimhligi, Yalnizlik, Sosyal ve Duygusal Yalniz-
Ik

Abstract

Objective

The aim of this study was to determine the relationship
and mutual effects between online gambling addiction
and loneliness in young adults studying at a public
university in Tarkiye.

Material and Method

This study was designed in a cross-sectional style and
prepared with the information collected by the survey
application method. The study population was made
up of young adults studying at a public university in
Tarkiye. The data were obtained in December 2021
using an in-person data collection method with two
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guestionnaire forms containing demographic data,
Online Gambling Addiction Scale (OGAS) and Social
and Emotional Loneliness Scale for Adults (SELSA-S).

Results

There were a total of 449 university students
participated in the study. Of them, 52.8% were
females. Those who were addicted to online gambling
constituted 35.0% of the group, and those who were

Introduction

Human is a social being by nature. Loneliness is a
phenomenon that can threaten every individual at
some point in their life. Although it is difficult to make
a clear definition of the concept of loneliness, it can
be handled in two different types. The first is the
absence of other people around the individual, which
is perceived as a physical condition. The second
is psychological loneliness. It is expressed as the
individual's feeling of great loneliness even in large
crowds (1). Loneliness, which was the subject of a
lot of study in the literature, had definitions that were
handled in quite different aspects. The common points
in the definitions are that loneliness is more qualitative
than quantitative and is a subjective product of life.
In addition, it is defined as an undesirable, avoided
experience, associated with negative emotions such
as anger, anxiety, sadness, stress (2—4). While it is
stated in the literature that this feeling is a feeling that
can be seen in almost every period of human life;
contrary to popular belief, it occurs more frequently
among adolescents and young adults than later in life
(5). In the literature, it is stated that the reason why
loneliness is a phenomenon that is perceived more in
young adulthood may be related to the developmental
tasks of this period (4). According to Erikson (1984),
expected development in this period includes social
behaviors such as establishing close and satisfying
relationships  with people, maintaining them,
preparing for a spouse/marriage phenomenon, and
feeling like they belong to a group (6). The individuals
are eager for tasks of importance and tend to build
intimacy. And sometimes when this relationship
cannot be established, they may find themselves in
the experience of loneliness.

Onthe otherhand, the rapid development of technology
has increased the use of the Internet, mobile phones,
and other modern communication tools. The use
of the Internet has become a necessity for today's
people. The ease of Internet access and saving time
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addicted to young adults gambling had significantly
higher loneliness than those who were not (p=0.005).

Conclusion
In young adults, loneliness has been shown to have a
predictive effect on online gambling addiction.

Keywords: Gambling Addiction, Online Gambling
Addiction, Loneliness, Social and Emotional Loneliness

play a big role in this. Beginning of this century the
use of the Internet was limited to the business and
academic worlds. Today children and young people
in all modern societies more or less necessarily
experience the Internet in their daily lives (7). The
use of the Internet has gained a different dimension
with the addition of many applications to the products
and services offered on the Internet facilitating daily
life (such as communication and entertainment tools,
social networks, sites with music and video content,
and game and entertainment sites). The increase in
content giving pleasure to people has now caused it
to become a habit or even an addiction that consumes
the time of most users (8). Internet addiction distracts
individuals from the real social environment they are
in and leads to the deterioration of their functionality
in daily life and a distressed mood. In the following
period, it is seen that this situation results in some
problems such as loneliness and deterioration in
psychosocial functions (9).

When looking at Internet usage purposes in
adults, it can be seen that escape from problems,
entertainment, social media, film, series, music,
sports, education, games, addiction, research, and
communication are the main purposes. In addition,
as reported in the literature, individuals who refuse
to face their problems in their social environment
become withdrawn, prefer to be alone, and see the
internet as an escape. In this process, they prefer
to use the Internet (8). At this point, online gambling
emerges as an increasingly common choice among
internet user (10).

Gambling can be simply defined as a game
intended to obtain more than the amount invested.
Gambling addiction, like other types of addictions,
is characterized by repetitive and ongoing gambling
behavior against disrupting the individual's family and
work life and social harmony (11). It is a pathological
behavior that is included in the "Non-Substance
Related Disorder" subheading of the title "Substance



Related and Addiction Disorders" in the DSM-5 (12).
Online gambling, on the other hand, refers to betting
and gaming activities offered through Internet-enabled
devices, including computers, smartphones, tablets,
and digital television (13). The fact that it is free in
terms of space and time, easily accessible, and that
it has advantages such as hiding the identity of the
person can make online gambling more attractive than
normal gambling. Another important point reported in
the literature is that the Internet environment carries
three times more risk for addiction (14).

In the literature, it is mostly males who prefer to
gamble online. They are relatively young, single, in
managerial positions in their professions and well-
educated people (15, 16).

In terms of the relationship between loneliness and
gambling, it is seen that people who enjoy online
gambling are lonelier, divorced, or disconnected
from social life. According to a systematic review of
gambling addiction, loneliness is a major cause of
relapse for people with a gambling disorder (15-17).
There is a generally agreed point in the literature
about the types of internet addiction, including internet
gambling addiction. The basis of these actions, which
turn into addiction over time, is loneliness. Individuals
try to initiate and maintain a social relationship with
these behaviors. Thus, they are in an action to avoid
loneliness (18).

The aim of this study was to determine the relationship
and mutual effects between online gambling addiction
and loneliness in young adults studying at a public
university in Tarkiye.

Material and Method

Participants

The research is a cross-sectional and analytical
type of observational study. The freshman and
senior students of the Faculty of Economics and
Administrative Sciences of a public university
participated to the study in December 2021. The
population of the study consists of 3031 (male:1607,
female:1424) students at this faculty. The sample size
was calculated by Open Epi software considering the
prevalence as 50%, power as 95% and the type-I
error rate as 5%. The minimum sample size was
found as 384. The simple random sampling method
was used. The study was completed with a total of
449 participants of which 35.9% freshman (male:63,
female:98) and 64.1% senior (male:149, female:139)
students.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Online Gambling Addiction Scale (OGAS)

OGAS, developed by Karaibrahimoglu et al. (2021),
consists of 21 items and 3 sub-dimensions as
motivation, addiction and negative psychology (19).
There is no reverse coded item. A 5-point Likert type
rating was used in the form of "always" (5) to "never"
(2). The lowest score as 21 and the highest as 105
points can be obtained from the scale. The cut-off
value of the scale was calculated as 27. A score
above 27 indicates online gambling/betting addiction.
The reliability Cronbach's Alpha coefficient was found
to be 0.92 of the scale and the internal consistency
coefficient was found to be 0.775 by Spearman-
Brown.

Social and Emotional Loneliness

Scale for Adults (SELSA-S)

SELSA-S is a scale developed by DiTomasso,
Brannen and Best (2004), and adapted to Turkish
culture by Akgul (2020), consisting of 15 items and 3
sub-dimensions (social, romantic, and family) (2,20).
Of the scale items, 9 (2, 3,5, 6, 8,9, 11, 12, 14) items
are coded in the reverse direction. It has a 7-point
Likert-type rating as “Strongly Agree (7)” to “Strongly
Disagree (1)". Social loneliness is calculated by social
sub-dimension score where emotional loneliness is
calculated by summing the family and romantic sub-
dimension scores. To calculate general loneliness, it
is necessary to sum the results of emotional loneliness
and social loneliness. The lowest score is 15 and
the highest score is 105. The reliability Cronbach's
Alpha coefficient of the adapted scale was 0.83 and
the internal consistency coefficient of the test-retest
reliability was 0.93.

Data Collection

The data were collected by using an in-person data
collection method with a questionnaire of 54 questions
prepared by the researchers, including a personal
information form, Online Gambling Addiction Scale
(OGAS) and Social and Emotional Loneliness Scale
for Adults (SELSA-S). Personal information form
consists of age, gender, who lives with, family type,
monthly income, class, school success, smoking-
alcohol-stimulant substance use, hobby-social
activity-exercise status, daily Internet time, gambling/
gambling on the Internet-purpose-type and type,
crypto money / stock market / foreign exchange such
as the situation of using an investment tool.

Statistical Analysis

Statistical analyses of the study were performed
with SPSS 20.0 (IBM Incorp, Chicago, IL, USA). The
descriptive statistics were presented as mean+SD
or median (min-max) for numerical variables and
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frequency (percentage) for categorical variables.
The Kolmogorov-Smirnov test was used to control
the normal distribution of continuous variables.
The student t-test and ANOVA were performed for
comparison of two or more independent groups. The
Pearson correlation analysis was used to determine
the relationship between the scales. The reliability
analyses of the scales were performed to obtain
Cronbach's alpha and internal consistency coefficients.
The response bias and Tukey’s Nonadditivity analyses
of the scales were performed. Structural equation
modeling was established between the two scales
using confirmatory factor analyses of the scales by
JASP 0.14.1.0 open-source software. Moreover, the

The Relationship of Online Gambling and Loneliness

multivariate General Linear Model analyses for social
loneliness and online gambling scales were performed.
The p<0.05 value was considered as statistically
significant result considering the Type-I error as 5%.

Ethics Committee Approval

Ethics committee approval was received for this study
from Suleyman Demirel University Faculty of Medicine
Ethics Committee (date: 05.11.2021; number: 314).

Results

In the study, 52.8% of the participating students were
female, more than half (64.1%) were in the 4th grade,

Socio-demographic characteristics of the students (n=449)

Male Female Total
n(%)* n(%)* n(%)**
Freshman 63 (%29.7) 98 (%41.4) 161 (%35.9)
Class Senior 149 (%70.3) 139 (%58.6) 288 (%64.1)
Family 62 (%29.2) 109 (%46.0) 171 (%38.1)
Who helshe lives with Friend 65 (%30.7) 67 (%28.3) 132 (%29.4)
Alone 85 (%40.1) 61 (%25.7) 146 (%32.5)
Nucleus 158 (%75.5) 194 (%81.9) 352 (%78.4)
Family type Wide 43 (%20.3) 30 (%12.7) 73 (%16.3)
Divorced 11 (%5.2) 13 (%5.5) 24 (%5.3)
0-499 32 (%15.1) 32 (%13.5) 64 (%14.3)
Monthly income 500-1499 & 62 (%29.2) 76 (%32.1) 138 (%30.7)
1500-3000 % 57 (%26.9) 73 (%30.8) 130 (%28.9)
>3000 & 61 (%28.8) 56 (%23.6) 117 (%26.1)
Never 79 (%37.3) 130 (%54.9) 209 (%46.5)
Alcohol Rarely 92 (%43.4) 90 (%38.0) 182 (%40.5)
Often 41 (%19.3) 17 (%7.1) 58 (%12.9)
Yes 117 (%55.2) 70 (%29.5) 187 (%41.6)
Cigarette No 83 (%39.2) 149 (%62.9) 232 (%51.7)
Left 12 (%5.6) 18 (%7.6) 30 (%6.7)
No 195 (%92.0) 230 (%97.1) 425 (%94.6)
Stimulant substance Yes 7 (%3.3) 5 (%2.1) 12 (%2.7)
Left 10 (%4.7) 2 (%0.8) 12 (%2.7)
Age median (min-max) 21 (18-31) 21 (18-32) 21 (18-32)
Total 212 (%100.0) 237 (%100.0) 449 (%100.0)

*Column percentage is given. **Row total and row percentage are given.
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38.1% lived with family, 78.4% had a nuclear family,
and the median age was 21 (min-max: 18-32). The
income of 45% of the students was below 1500 %,
more than half of them were people who drank alcohol
(rarely/often: 53.5%), and almost half (smoking/ left:
48.3%) had a history of smoking. The proportion
of participants who used stimulant substance was
2.7%, and there were participants who quit equally.
Although those with middle or higher success (86.1%)
and those with a hobby (88.2%) constitute the majority,
the frequency of social activity was low (never/rarely:
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73.3%), non-exercise (61.5%) was weighted and the
prevalence of playing online gambling was 30.1%.
Among young adults who answered, "I play online
gambling", the goals were 39.8% 'making money’,
30.1% 'fun' and 12.9% 'passion for adventure'. The
rate of those who used an investment tool such as
crypto/exchange/currency was 33.2%, and those who
were addicted to online gambling constituted 35.0%
of the group. In addition, the median amount of time
young adults spent online per day was 4 (min-max: 0
to 16) (Table 1).

Table 1 . . .
Socio-demographic characteristics of the students (n=449)

Addictive state of gambling
I online gambling

Male Female Total
Very bad 7 (%3.3) 2 (%0.8) 9 (%2.0)
Bad 25 (%11.8) 33 (%13.9) 58 (%12.9)
Course success Middle 97 (%45.8) 101 (%42.6) 198 (%44.1)
Good 56 (%26.4) 72 (%30.4) 128 (%28.5)
Very good 27 (%12.7) 29 (%12.3) 56 (%12.5)
T Yes 188 (%88.7) 208 (%87.8) 396 (%88.2)
No 24 (%11.3) 29 (%12.2) 53 (%11.8)
Never 16 (%7.5) 6 (%2.5) 22 (%4.9)
Frequency of social activity Rarely 149 (%70.3) 158 (%66.7) 307 (%68.4)
Often 47 (%22.2) 73 (%30.8) 120 (%26.7)
Yes 103 (%48.6) 70 (%29.5) 173 (%38.5)
Regular exercise
No 109 (%51.4) 167 (%70.5) 276 (%61.5)
Yes 99 (%46.7) 36 (%15.2) 135 (%30.1)
Gambling/ online gambling
No 113 (%53.3) 201 (%84.8) 356 (%669.9)
Making money 32 (%47.8) 5 (%19.2) 37 (%39.8)
Purpose of gambling Fun 24 (%35.8) 4 (%15.4) 28 (%30.1)
I online gambling t Passion for adventure 8 (%11.9) 4 (%15.4) 12 (%12.9)
Other t1 3 (%4.5) 13 (%50.0) 16 (%17.2)
Using an investment tool such | Yes 112 (%52.8) 37 (%15.6) 149 (%33.2)
as cryptolexchangelcurrency | o 100 (%47.2) | 200 (%84.4) 300 (%66.8)
Addicted 111 (%52.4) 46 (%19.4) 157 (%35.0)

Non addicted

101 (%47.6)

191 (%80.6)

292 (%65.0)

Time spent online (hours/days)

median (min-max)

4 (0-16)

4 (0-15)

4 (0-16)

Total

212 (%100.0)

237 (%100.0)

449 (%100.0)

*Column percentage is given.

**Row total and row percentage are given.
TOnly those who answered 'l play gambling/online gambling' were evaluated (n= male:67, female:26).
T1The answers given in the other option were debt settlement, information, money-entertainment-adventure options.

414



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

The Relationship of Online Gambling and Loneliness

Table 2 The relationship between sociodemographic characteristics and loneliness

Variable Social loneliness Family Romantic SELSA-S
MeanSD MeanSD p MeanSD p Mean+SD p MeanSD p
Male 13.546.6 11.947.1 22.748.7 48.2+15.3
Gender 0.036 0.145 0.048 0.004
Female | 12.3+6.6 11.146.8 21.148.9 44.5+15.5
Family* | 12.146.2 10.1+6.1 21.848.8 43.9+14.1
L S [ 13.3+6.7 | 0.169 | 12.046.9 | 0.009 | 21.2+9.2 | 0.640 | 46.6+16.8 | 0.041
lives with
Alone* | 13.4%6.6 12.647.7 225485 48.5+15.5
Nucleus | 12.6+6.6 11.146.7 21.9+8.7 45.7+15.4
Family type | Wide 13.846.5 | 0.326 | 11.8+6.9 | 0.013 | 20.7+9.3 | 0.295 | 46.4+14.9 | 0.215
Divorced | 13.147.0 16.0+9.3 23.3549.1 52.4+17.9
Yes 12.746.7 11.947.0 20.6+9.5 45.1+16.3
Cigarette | No 13.14¢6.7 | 0.778 | 111469 | 0.426 | 22.9+8.1 | 0.060 | 47.2+14.9 | 0.422
Left 12.545.7 11.647.1 21.749.6 45.8+15.2
Never 13.146.7 10.7+6.2 22.148.2 45.8+14.5
Frequency
of drink Rarely | 12.1#6.2 | 0.122 | 11.3+7.0 | 0.002 | 21.3+9.5 | 0.596 | 44.8+15.7 | 0.017
alcohiol Often™ | 14.4+7.3 14.9+8.3 22.849.0 52.1417.1
Yes 14.147.4 12.5+8.5 17.848.7 44.4+17.6
Stimulant
No 12.846.6 | 0.424 | 11.4+7.0 | 0.245 | 22.1+8.9 | 0.039 | 46.3+155 | 0.887
substance
Left 14.345.7 13.34.0 18.445.5 46.0+12.5
Never* | 18.5+7.1 15.0+7.6 23.3+9.4 56.7+19.3
Frequency
of social Rarely | 12.846.5 | <0.001 | 11.4+7.0 | 0.039 | 21.9+8.6 | 0.690 | 46.2+14.9 | 0.006
CLAINIE Often 11.946.3 11.046.7 21.4+9.3 44.3+15.6
Online Yes 14.046.5 13.1+7.2 21.7+8.9 48.8+15.7
gambling 0.003 <0.001 0.855 0.005
addiction | No 12.3+6.6 10.646.7 21.9+8.7 44.8+15.2

SELSA-S: The Turkish short version of the Social and Emotional Loneliness Scale for Adults, SELSA-S sub-dimensions: social
loneliness, family and romantic.
* According to Tukey's HSD Post-hoc analysis, there was a significant difference of 0.05 between these two groups.

** According to Tukey's HSD Post-hoc analysis, the significant difference of 0.05 level according to post-hoc analysis is between
this group and others.

When participants were evaluated

in terms of

loneliness, there was no significant difference in terms
of family type, smoking, and stimulant substance use
(p>0.05). Males, by contrast, compared to females
(p=0.004); those who live alone are compared to
those who live with their families (p=0.041); often
drinkers compared to those who drink alcohol at
never or rarely were found to be significantly lonelier
(p=0.017). It was observed that those who did not do
any social activity experienced significantly higher
loneliness than those who rarely or often did social
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activities (p=0.006) and those who were addicted
to online gambling experienced significantly higher
levels of loneliness than those who did not (p=0.005)
(Table 2).

According to the results of the analysis, in males,
according to females (p<0.001); in those who live
alone, according to those who live with their family
(p<0.001); in those who have a divorced family
(p=0.008); in smokers, according to those who do not
use (p<0.001); in those who drink alcohol frequently
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The relationship between sociodemographic characteristics and online gambling addiction

Variable Motivation Dependency Negative psychology OGAS
MeantSD Mean+SD p Mean+SD p Mean+SD p Mean+SD p
Male 18.6+10.8 9.8+6.1 8.748.7 37.0£19.9
Gender <0.001 <0.001 <0.001 <0.001
Female 12.4+6.5 pm 7.1+3.4 6.93.7 26.4+11.7
Family* 13.6+8.5 7.5¢4.3 7.2¢4.2 28.4£15.2
wim’,he lIves | Friend 15584 | 0.001 | 8042 | <0.001 | 7.3:40 | 0.012 | 30.8:148 | <0.001
Alone* 17.2+10.5 9.746.2 8.645.1 35.5£19.6
Nucleus* 14.6+8.7 8.1+4.8 7.4+4.3 30.1+15.9
Family type | Wide 16.8t9.8 | 0.012 | 8852 | 0.010 | 8450 | 0.044 34.1#17.7 | 0.008
Divorced* 21.5+13.1 11.3+7.3 9.445.8 42.2423.6
0-499 & 13.0+7.0 7.0+2.8 7.0¢3.3 27.0+10.9
500-1499 & | 14.9+9.4 8.45.4 8.0+4.3 30.7417.9
enaly 0.047 0.015 0.301 0.083
income 1500-3000% | 16.2+9.4 9.2+5.8 8.1+4.9 33.4£175
>3000 & 16.2+10.0 8.2+4.5 14.6+8.7 32.5+17.2 pm
Yes* 19.0+11.2 9.8+6.4 8.4+5.1 37.1+20.4
Cigarette No* 126465 | <0.001 | 7.3+3.4 | <0.001 | 7.2+39 | 0.037 27.0+12.1 | <0.001
Left 14.2+7.1 7.9t4.6 7.8t4.1 30.0£14.8
Never 12.4+6.1 7.3t3.2 7.2+3.8 26.8+11.3
ey e 15.649.1 | <0.001 | 8.3%52 | <0.001 | 7.5+4.4 | 0.001 31.4+16.4 | <0.001
drink alcohol
Often* 2524121 12.5¢7.4 10.1+6.2 47.8+23.9
Yes 21.0+11.6 11.947.6 8.8+4.7 41.8422.2
Stimulant
No* 14.9:9.0 | <0.001 | 82¢48 | 0.002 | 7.6:45 | 0.082 30.7+16.4 | 0.001
substance
Left* 25.5¢10.5 12.0£7.5 8.8+4.1 46.3£19.8
Nevert 20.5+10.5 11.646.3 9.7+4.8 41.7+19.4
Frequency
of social Rarely 15.1¢9.4 | 0.016 | 82450 | 0.003 | 7.6+46 | 0.033 30.9+17.1 | 0.012
activity Often 15.048.7 8.244.7 7.64.2 30.8+15.5
Using an Yes 19.9+11.6 10.06.5 8.445.1 38.3:21.4
investment
kshicleisuich <0.001 <0.001 0.022 <0.001
ascryptol | Ng 13.1:6.8 7.6£3.9 7.4+4.2 28.0£12.9
exchange/
currency

OGAS: Online Gambling Addiction Scale, OGAS sub-dimensions: motivation, dependency and negative psychology
* According to the post-hoc analysis, the significant difference is between these two groups.
** According to the post-hoc analysis, the significant difference is between this group and others.

or rarely (p<0.001); in those who use stimulant
substances and give up, according to those who do
not use them (p=0.001); in those who do not do any
social activities, according to those who engaged
in rare or frequent social activities (p=0.012); online
gambling connectedness was found to be significantly
higher in those who used an investment tool such
as crypto/stock exchange/currency than in those
who did not use it (p<0.001). Although there was a

significant difference in the motivation and addiction
sub-dimensions, there was no significant relationship
between monthly income and online gambling
addiction (Table 3).

Characteristics of the Scales

Thereliability coefficient Cronbach's alpha of SELSA-S
was calculated as 0.780. For internal consistency,
Guttman-Split Half and Spearman Brown correlation
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values were calculated and found to be 0.861 and
0.865, respectively. The mean score of a total of
15 items was found to be 3.08+0.60 points. Tukey's
non-additivity value was not found to be significant
(p=0.127). There was no response bias on the
scale since the Hotelling’s T2 value was 779.30 and
p<0.001. The overall score value of the scale was
calculated as 46.21+15.49 (min-max: 15-103) points.

The reliability level for the OGAS was found to be
quite high and Cronbach's alpha=0.956 and the
mean item was 1.50+£0.69. For internal consistency,
Guttman-Split Half and Spearman Brown correlation
values were calculated and high consistency values
such as 0.866 and 0.875, respectively, were found.
According to Tukey's Non-additivity test, the scale
was found to be homogenous structure among the
participants since the non-additivity value was not
significant (p=0.159). Hotelling's T2 value was 158.31
and p<0.001, so there was no response bias on
the scale. The overall mean score of the scale was
31.41+16.90 (min-max: 21-105).

The correlations between the sub-dimensions were
examined. There was a positive, low-significant
correlation between social loneliness and online
gambling addiction (r=0.137; p=0.004). Likewise social
loneliness had a positive, low-significant correlation
with addiction and negative psychology (r=0.151,
p=0.001; r=0.176, p<0.001, respectively). There
was a positive, low-significant correlation between
family loneliness and online gambling addiction

The Relationship of Online Gambling and Loneliness

(r=0.239; p<0.001). Moreover, family loneliness had
a significant correlation with motivation, addiction,
and negative psychology (r=0.185, p<0.001; r=0.251,
p<0.001 r=0.233, p<0.001). Total loneliness had a
significant correlation with motivation, addiction, and
negative psychology (r=0.132, p:0.005; r=0.203,
p<0.001 r=0.213, p<0.001). There was a significant
but lower correlation between total loneliness and
online gambling addiction (r=0.190, p<0.001).
Significantly, online gambling addiction increased as
loneliness increased (Table 4).

The Effect of the Loneliness

Scale on Online Gambling Addiction

The Confirmatory Factor Analysis was performed
for the scales. The Structural Equation Model was
created to determine the effects of the Loneliness
Scale on Online Gambling Addiction. In the factor
analysis for the Loneliness Scale, it was seen that
the goodness-of fit level of the model was within
acceptable limits since X2/SD=128.75/40=3.21 and
RMSEA=0.070 were found. Since the fit indices of
the model were calculated as CFI=0.967, GFI=0.953
and ECVI=0.403, it was observed that the index
values were generally at an acceptable level. All the
coefficients obtained in the model were significant
and the standardized values of the coefficients
were accurate above the value of 1.96. Due to the
fact that the explanatory coefficient R2 values were
quite low, it was decided to remove items 1, 7 and 10
from the model. In addition, the model was adapted
by applying a modification between items 2 and 5

Table 4 Correlation values between scales and sub-dimensions

Pearson Correlation Motivation Dependency Negative OGAS
psychology

R 0.082 0.151 0.176 0.137
Social loneliness

p 0.082 0.001 <0.001 0.004

R 0.185 0.251 0.233 0.239
Family

p <0.001 <0.001 <0.001 <0.001

) R 0.024 0.044 0.059 0.042

Romantic

p 0.614 0.350 0.211 0.374

R 0.132 0.203 0.213 0.190
SELSA-S

p 0.005 <0.001 <0.001 <0.001

R=Pearson correlation coefficient.

OGAS: Online Gambling Addiction Scale, OGAS sub-dimensions: motivation, dependency and negative psychology.
SELSA-S: The Turkish short version of the Social and Emotional Loneliness Scale for Adults,

SELSA-S sub-dimensions: social loneliness, family and romantic.
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of the social loneliness dimension to create an error
covariance within the same sub-dimension within the
modification indexes. While the coefficient between
social and family loneliness sub-dimensions was
0.72, very low relationship values were obtained
between romantic loneliness and social (0.05) and
family (0.09) loneliness factors.

The goodness-of-fit values of the online gambling
addiction scale were found to be significant. For
model compatibility, X2/SD=550.45/143=3.84 and

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

RMSEA=0.077 were calculated. Fit index values were
generally within acceptable intervals (CFI=0.916,
GFI=0.856 and ECVI=1.925). Since the explanatory
coefficients were low, items 16 and 19 were removed
from the model. Five modifications were made within
the motivation sub-dimension and between the 20th
and 21st items in the addiction sub-dimension. The
correlation coefficient 0.66 between motivation and
addiction, 0.86 between negative psychology and
motivation, 0.85 between addiction and negative
psychology were calculated.

Table 5 Fit index values according to the structural equation model

Goodness-of-Fit Measures Mea‘s,:;“:g\ent G\;)a?ge';it éc()::ﬁoﬁit::cl:i Result
Values

Goodness-of-Fit tests

X? 1658.95

Df 512

X?/DF 3.24 0<X?)SD <3 | 3<X?)sSD<5 Good fit

Goodness-of-Fit Indices

Comparative Fit Index (CFl) 0.961 >0.97 >0.95 Good fit

Tucker-Lewis Index (TLI) 0.934 >0.95 0.94-0.90 Acceptable

Bentler-Bonett Non-normed Fit Index (NNFI) 0.942 >0.95 0.94-0.90 Acceptable

Bentler-Bonett Normed Fit Index (NFI) 0.916 >0.95 0.94-0.90 Acceptable

Parsimony Normed Fit Index (PNFI) 0.776 >0.90 0.89-0.70 Acceptable

Bollen’s Relative Fit Index (RFI) 0.836 >0.90 0.89-0.70 Acceptable

Bollen’s Incremental Fit Index (IFI) 0.907 >0.95 0.94-0.90 Acceptable

Relative Noncentrality Index (RNI) 0.891 >0.90 0.89-0.70 Acceptable

Absolute Fit Indices

Goodness of fit index (GFI) 0.873 >0.90 0.89-0.85 Acceptable

McDonald fit index (MFI) 0.855 =>0.90 0.89-0.85 Acceptable

Expected cross validation index (ECVI) 4.064 <3.0 3.0-5.0 Acceptable

Residual Fit Indices

(RF?I\?SIEiin square error of approximation 0.071 <0.05 0.06-0.08 Acceptable

Standardized root mean square residual (SRMR) 0.064 <0.05 0.06-0.08 Acceptable

Information Criteria

Log-likelihood -21909.66

Akaike Information Criteria (AIC) 43985.32

Bayesian Information Criteria (BIC) 44326.20

df= degrees of freedom, X?= Chi-square
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Table 6 Multivariate analysis of subdimensions of loneliness

SELSA Io:;?ri\aelss Family Romantic | Emotional | SELSA-S
P P P P P

Gender Male 0.899 0.943 0.485 0.624 0.678
Female
Family

Who helshe lives with Friend 0.589 0.453 0.119 0.617 0.656
Alone
Nucleus

Family type Wide 0.919 0.479 0.755 0.444 0.584
Divorced
Yes

Cigarette No 0.991 0.752 0.101 0.399 0.595
Left
Never

Frequency of drink alcohol Rarely 0.184 0.154 0.046 0.037 0.110
Often
Yes

Stimulant substance No 0.972 0.771 0.496 0.418 0.586
Left
Never

Frequency of social activity Rarely 0846 0.416 0.321 0.204 0.341
Often
Yes

Online gambling addiction o 0.030 0.001 0.554 0.010 0.004

SELSA-S: (The Turkish short version of the Social and Emotional Loneliness Scale for Adults)

0.64

v
NEGATIVE
PSYCOLOGY

" 08

v
ADDICTION

ONLINE GAMBLING
ADDICTION

Figure 1

Path diagram
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0.13

0.25

LONELINESS.

A structural equation model was created between the
scales in order to see the effects of the loneliness
scale and its sub-dimensions on online gambling
addiction and its sub-dimensions. The compatibility
level of the model was found to be close to high
(X2/SD=1658.95/512=3.24 and RMSEA=0.071). Fit
index values were found to be good and acceptable
(Table 5). Items 1 and 14 of the loneliness scale
were removed from the model due to the fact that
the explanatory coefficients were quite low. The
proposed modifications were carried out only within
the dimensions. The error covariances were created
between the items 7 and 13 in the social loneliness
sub-dimension; items 7 and 8, items 7 and 10, items
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Table 7 Multivariate analysis of subdimensions of online gambling

OGAS Motivation | Dependency pg;(?:c::‘c’)(;y OGAS
P P P P

Gender Male 0.832 0.988 0.726 0.822
Female
Family*

Who he lives with? Friend 0.952 0.090 0.047 0.370
Alone*
Nucleus*

Family type Wide 0.018 0.308 0.823 0.194
Divorced*
0-499
500-1499 £

Monthly income 1500-3000 0.216 0.324 0.308 0.387
7
>3000 &
Yes*

Cigarette No* 0.043 0.213 0.482 0.084
Left
Never

Frequency of drink alcohol Rarely 0.116 0.413 0.827 0.421
Often*
Yes

Stimulant substance No* 0.026 0.002 0.837 0.027
Left*
Never**

Frequency of social activity Rarely 0.036 0.014 0.157 0.027
Often

SELSA-S 0.164 0.005 0.004 0.012

OGAS (Online Gambling Addiction Scale) score,
SELSA-S: (The Turkish short version of the Social and Emotional Loneliness Scale for Adults)

2 and 9 in the motivation sub-dimension; items 18 and loneliness dimension. There was a low correlation
19 in negative psychology sub-dimension; items 20 (0.13) between the latent variable general loneliness
and 21 in the addiction sub-dimensions. There was a and the motivation; 0.29 correlation level with the
high correlation between the latent variable general negative psychology and 0.25 correlation level with
loneliness and the family and social loneliness sub- the addiction sub-dimension (Figure 1).

dimensions, but a low level (0.10) with the romantic
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According to the multivariate analysis, the factors
affecting the loneliness and online gambling addiction
were determined. All subdimensions of loneliness
except for “romantic’ and total loneliness were
significantly affected by online gambling addiction.
The students playing online gambling were found
more likely to be social lonely, more far away from
their family and more emotional lonely (p<0.05). The
students drinking alcohol often were found to be more
likely romantic (p=0.046) and more emotional lonely
(p=0.037). other factors were not found significant
on loneliness. All subdimensions of online gambling
addiction except for “motivation” and the total OGAS
scale were significantly affected by total loneliness
(p<0.05). It was found that the lonelier the student
the more dependent on online gambling and the
more have negative psychology on addiction. The
students having never social activity were more likely
to be motivated to play online gambling (p=0.036)
and to be dependent to online gambling (p=0.014).
To use stimulant substance was a significant factor on
motivation (p=0.026) and dependency (p=0.002) on
online gambling addiction. Smoking a cigarette had
only significant effect on motivation of online gambling
(p=0.043) while alcohol drinking was not related to
online gambling. The student whose family is divorced
were more likely to be motivated of online gambling
(p=0.018) than other family types. The students who
live alone were found more likely to have a negative
psychology for online gambling (Tables 6 and 7).

Discussion

This study examined the relationship between
loneliness and online gambling addiction in young
adults, and it was seen that loneliness was a predictor
for online gambling addiction.

In this study, it was seen that in terms of loneliness,
males had significantly higher loneliness than females.
There are many studies on this subject and different
results have been revealed. In a meta-analysis
conducted in 2015, the relationship between gender
and loneliness parameters was evaluated. There
were 38 studies included in the meta-analysis. While
the relationship between gender and loneliness was
not significant in 24 studies, it was significant in 14
studies. In 10 of the 14 studies, males were lonelier,
while in 4 studies females were significantly lonelier
(21). Considering the different results in the literature,
it is not possible to say that gender is a predictor of
loneliness.

In this study, drinking alcohol was associated with
significantly higher levels of loneliness. When the
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literature is examined, different results are apparent.
In a study conducted on this subject, it was reported
that there was no significant difference between those
who drank alcohol and those who did not drink alcohol
(22). In another study, it was found that individuals
who drank alcohol had significantly higher loneliness
than those who did not (23). More work is needed to
draw an inference on this issue.

The relationship between loneliness and frequency
of social activity was evaluated. The loneliness of
those who do not do social activities was found to be
significantly higher than those who rarely do social
activities or those who do social activities frequently.
The findings on this subject have been found to be
consistent with other studies in the literature. In a
study, loneliness was found to be significantly lower in
students who did 2 activities compared to those who
engaged in a single activity (24). This can be explained
by the fact that social activity requires involvement in
communities and creates a positive effect by creating
a common purpose in bilateral relations. In this way,
the person can get rid of the feeling of loneliness both
physically and emotionally.

In the analysis, it was seen that online gambling
addiction was significantly higher in males than in
females. Online gambling is mostly preferred by
individuals in male, young, single, well-educated
and professional/managerial professions (25). In
the literature review, no study was found reporting
that problem gambling behavior is more common
in females than in males. As a function of gender,
this difference is likely to have both biological and
environmental underpinnings.

While a stable environment and a healthy family
environment are protective factors, the ties of
weak and conflicted families can cause addictive
behaviors to occur more easily (26). As a matter of
fact, in parallel with this, in our study, online gambling
addiction was found to be significantly higher in those
living alone than those living with their families, and
in dispersed family, owners compared to those with
nuclear families.

Online gambling addiction was found to be
significantly higher in those who used cigarettes,
alcohol, or stimulants. Findings that disparate
objects stimulate similar neurobiological pathways
suggest that regardless of the object of addiction, the
neurobiological circuits of the central nervous system
are the ultimate common pathway for addictive
behaviors (27). Both psychoactive drugs (e.g., alcohol,
cocaine, and heroin) and behaviors (e.g., gambling)



have the capacity to stimulate neurobiological systems
in general and the dopamine reward system of the
brain in particular (28—30). From this point of view, itis
usual that there is a relationship between other types
of addiction and online gambling addiction.

When we look at the relationship between social
activity and online gambling addiction the online
gambling addiction rate of those who did not do any
social activities was found to be significantly higher.
Literature supports this finding. The fact that it has
been reported that people who enjoy online gambling
more are lonelier, divorced, disconnected from social
life, and prefer online gambling environments in order
to get rid of boredom and social interaction (31,32).
In addition, there are reports study that gambling
is associated with the motivation to feel good and
socialize (33,34). This finding suggests that individuals
view online gambling as a social activity.

In this study, it was seen that loneliness in young adults
is a predictor of online gambling addiction. When other
research in the literature was examined, similar results
were seen, and it was reported that high levels of
loneliness prevailed in those with problematic Internet
use (34). In addition, according to the literature, the
feeling of loneliness is thought to be an important
risk factor for gambling problems in adult males and
females (35, 36). This can be explained by the fact
that the person moves away from social norms when
he/she is alone and sees riskier behaviors as normal.
For this reason, it can be deduced that loneliness is an
important predictor of gambling addiction.

Limitations and Directions

One of the strengths of the study is that it is the first
study to examine the relationship between loneliness
and online gambling addiction in individuals who are
evaluated by a scale of online gambling addiction
in young adults and who are described as "online
gambling addicts". On the other hand, the first
limitation of the study is that it is a cross-sectional and
analytical type of design. The other restriction is that it
is limited to students in a faculty of a public university.
In this sense, as a further study, participants in a
wider age range and education would better reflect
the young adult population.
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Oz

Amac

Hemsireler ila¢ uygulamasinda son ve en kritik basa-
maktadir. Doz hesaplamalarinda kuru toz hacminin
dikkate alinmasi 6nemlidir. Cocuk ilag uygulamalarin-
da g6z ardi edilen kuru toz hacminin dogru dozun he-
saplanmasindaki etkisi yeterince bilinmemektedir. Bu
calismada c¢ocuklarin ila¢ uygulamalarinda kullanilan
toz flakon seklindeki antibiyotiklerin kuru toz hacimle-
rinin in vitro analiz yontemiyle incelenmesi ve kuru toz
hacim farkinin belirlenmesi amacglanmaktadir.

Gerec ve Yontem

Bu deneysel calisma, Temmuz 2022- Ajustos 2022
tarihlerinde in vitro analiz yontemi kullanilarak labora-
tuvar ortaminda gerceklestirilmistir. Calismada ¢ocuk
hemsireliginde sik kullanilan 12 antibiyotigin kuru toz
hacim farki hesaplanmistir. Bu amagla iki arastirma-
cl ayni anda birbirinden bagimsiz olarak; her ilaci iki-
ser defa hazirlamisg, toplamda her ilag igin dort dlgim
yapilmistir. Elde edilen hacim farklarinin ortalamasi
alinarak her ilacin kuru toz hacmi hesaplanmistir. OI-
¢umler arasindaki gozlemci-ici ve gozlemciler-arasi
uyusum analizleri Intraclass Correlation Coefficient ile
degerlendirilmistir. Ayrica, 6lgimler arasindaki farkla-

rin anlamliligi da eslestirilmis t-testi ile analiz edilmistir.

Bulgular

Pediatrik ilac uygulamalarinda kullanilan toz flakon
seklindeki antibiyotiklerin neredeyse tamamina yakini
(%95) degisen miktarlarda kuru toz hacmine sahiptir.
Kuru toz hacminin etkisiyle elde edilen toplam miktarin
ilaci sulandirmak i¢in kullanilan sividan fazla oldugu
ve kuru toz nedeniyle olusan hacim artisinin géz ardi
edildigi doz hesaplamalarinda ilag konsantrasyonu-
nun azaldigi dogrulanmistir. Sulandirilan ilacin mi-
ligram hacmi arttikca kuru toz hacmi de artmaktadir.
intravenoz ilag doz hesaplamalarinda 10 (initeden az
olan kuru toz hacim farkinin g6z ardi edilebilecegdi bu-
lunmustur. Cocuk ila¢ uygulamalarinda, istem edilen
doz ne kadar kuguk olursa olsun, dogru ilag dozunun
hesaplanmasi icin kuru toz hacmi dikkate alinmalidir.

Sonug¢

Kuru toz hacminin dikkate alinmamasi ¢cocuklara ek-
sik doz ilag verilmesine neden olacag! icin ila¢ hatalari
arasinda yer almalidir. ilag prospektiislerinde kuru toz
hacmi bilgisine yer verilmesinin oldukga yararl olaca-
g1 dusunilmektedir. Ogrenci ve calisan hemsirelerin
egitimlerinde kuru toz hacmi bilgisini ve farkindaligini
artiracak iceriklere yer verilmesi yararli olabilir.
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Anahtar Kelimeler: ila¢c Doz Hesaplamalari, ila¢ Ha-
talari, Kuru Toz Hacmi, Pediatri Hemsireligi

Abstract

Objective

Nurses are in the last and most critical step in drug
administration. The effect of the dry powder volume,
which is ignored in pediatric drug applications, in
calculating the correct dose is not known enough.
In this study, it is aimed to examine the dry powder
volumes of antibiotics in the form of powder vials used
in children's drug applications by in vitro analysis and
to determine the dry powder volume difference.

Material and Method

This experimental study was carried out in a laboratory
environment using the in vitro analysis method
between July 2022 and August 2022. In the study,
analyzed the difference in dry powder volume of 12
antibiotics commonly used in pediatric nursing. For this
purpose, each medicine was independently prepared
twice by two researchers and each medicine was
also measured four times. The dry powder volume of
each drug was calculated by averaging the obtained
volume differences. Intra-observer and inter-observer
agreement analyzes between measurements were
evaluated with the Intraclass Correlation Coefficient.
In addition, the significance of the differences between
the measurements was analyzed with the paired t-test.

Giris

Bir zarar ya da risk olusturma durumuna bakilmak-
sizin ilacin isteminden, hastanin izlemine kadar olan
surecte ortaya ¢ikabilen, 6nlenebilir herhangi bir olay
olarak tanimlanan ila¢ hatalari hastane ortaminda en
fazla gorilen tibbi hata turiidur (1-3). ilag hatalari, sik
gortlmesi ve risk olasiliginin yiiksek olmasi nedeniy-
le, hasta glivenligi ve kalitesi ile ilgili bakim maliyet-
lerini artiran kiiresel bir sorundur (2,4-6). ila¢ hatala-
rinin dnlenmesi, Uluslararasi Birlesik Komisyonu'na
(Joint Commission International) gére hasta guvenligi
acisindan oncelikli hedefler arasinda yer almaktadir

(7).

llac hatalari, cocuk hastalarda eriskin hastalara gore
daha sik gorilmekte ve daha fazla mortalite ve mor-
biditeye neden olmaktadir. Bu nedenle ¢cocuk hasta-
lar ilag glivenliginin saglanmasi acisindan énemli bir
grubu olusturmaktadir (8-11). ilaglarin cocugun yasl,
vicut agirhg ve ylizey alanina goére farkh dozlarda
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Results

Almost all the antibiotics in powder vials (95%) used
in pediatric medications have varying amounts of
dry powder volume. It was confirmed that the drug
concentration decreased in dose calculations where
the total amount obtained by the effect of the dry powder
volume was greater than the liquid used to dilute the
drug and the volume increase due to the dry powder
was ignored. As the milligram volume of the dissolved
drug increases, the dry powder volume increases. It
was found that the dry powder volume difference of
less than 10 units can be ignored in intravenous drug
dose calculations. In pediatric drug administration, the
volume of dry powder should be taken into account
to administer the correct drug dosage, no matter how
small the prescribed dosage is.

Conclusion

Since the dry powder volume is not taken into account,
it should be among the medication errors, as it will
cause under-dose medication to be given to children.
It is thought that it would be very useful to include the
dry powder volume information in the drug package
inserts. It may be beneficial to include content that will
increase the knowledge and awareness of dry powder
volume in the education of student and working
nurses.

Keywords: Drug Dosage Calculations, Dry Powder
Volume, Medication Errors, Pediatric Nursing

hesaplanip uygulanmasi ila¢ hatasi olasiligini yiksel-
tir (12, 13).

Cocuk hastalarda sik kullanilan antibiyotikler cogun-
lukla toz flakon seklindeki ilaglardir. Bu ilaclarin ha-
zirlanmasi surecinde, kuru toz hacminin dikkate alin-
mamasi ila¢ hatasi riskini artiran faktoérlerdendir (13,
14). Flakon seklindeki bazi ilaglar sulandiriidiginda
kuru toz hacminin etkisiyle elde edilen toplam mik-
tar, ilaci sulandirmak igin kullanilan sivi miktarindan
daha fazla olmakta; kuru toz hacmi ilacin toplam mik-
tarini arttirmaktadir (15, 16). Kuru toz hacmi dikkate
alinmadan ilag doz hesaplamasi yapildiginda, ilaci
¢Ozdirme sonrasi mililitredeki ilag konsantrasyonu
azaldigindan hastaya istenilenden daha dusik doz-
da ilag uygulanir (15). Doz hesaplamasinda yapilan
hata, cocugun tedaviden beklenen yarari gérmeme-
sine neden olmaktadir. Ayni zamanda uygunsuz anti-
biyotik kullanimi, antibiyotik direncinin olusmasina ve
saglik maliyetlerinin artmasina yol agmaktadir (17,
18).



Cocuk hemsireleri, ¢cocuk hastalarda ila¢g uygulama
hatalarinin 6nlenmesi ve azaltilmasinda énemli roller
Ustlenmektedir (4, 11, 19). Bu rol kapsaminda, 8 dog-
ru ilke ile (dogru hasta, dogru ilag, dogru doz, dogru
zaman, dogru yol, dogru ila¢ sekli, dogru kayit, dogru
yanit) guvenli ilag uygulamalarinda hemsirenin so-
rumlulugu belirlenmistir (11). “Dogru doz” ilkesi kap-
saminda, doz hatalarinin énlenmesi amaciyla hem-
sirelerin flakon seklindeki ilaclarda kuru toz hacmini
dikkate almasi énemlidir.

Literaturde, ilaglarin kuru toz hacmiyle ilgili calisma-
larin neredeyse tamami inhaler ilaglarin toz hacmine
odaklanmaktadir (20, 21). Flakon seklindeki ilaclarin
kuru toz hacimlerinin dikkate alinmasini vurgulayan
bir yliksek lisans tezi ve bir hemsirelik ¢alismasi bu-
lunmaktadir (13, 16). Hemsirelik ders kitaplarinda ila¢
hatalari konusunda kuru toz hacminin hesaplanma-
sina yonelik yeterli bilgi bulunmamakta ve kuru toz
hacminin dikkate alinmamasi ila¢c hatasi nedenleri
arasinda sayllmamaktadir (22, 23). Cocuk ila¢ uygu-
lamalarinda g6z ardi edilen kuru toz hacminin dogru
dozun hesaplanmasindaki etkisi yeterince bilinme-
mektedir.

Bu calismada cocuklarin ila¢c uygulamalarinda kul-
lanilan toz flakon seklindeki antibiyotiklerin kuru toz
hacimlerinin in vitro analiz yéntemiyle incelenmesi ve
kuru toz hacim farkinin belirlenmesi amaclanmakta-
dir.

Gerecg ve Yontem

Arastirmanin Tiiri

Bu deneysel ¢alisma, Temmuz 2022-Agustos 2022
tarihlerinde biyofizyolojik 6l¢tim tlrlerinden biri olan
in vitro analiz yontemi kullanilarak, Stleyman Demirel
Universitesi Arastirma ve Uygulama Hastanesi klinik
eczane laboratuvarinda gergeklestirilmistir. Biyofizyo-
lojik 6lctimler objektiftir (24).

Arastirmanin Tasarimi

Calismada c¢ocuklarin ila¢ uygulamalarinda sik kulla-
nilan 12 antibiyotik, ‘Yenidogan ilag Rehberi’ referans
alinarak ve Sileyman Demirel Universitesi Arastirma
ve Uygulama Hastanesi klinik eczacisi ile gorusule-
rek arastirmacilar tarafindan belirlenmistir (25). Daha
fazla veri elde etmek amaciyla belirlenen 12 ilagtan
10’unun iki farkli dozu (Ornegin: ampisilin 500 mg ve
1000 mg) calismaya dahil edilmistir. Toplamda 22 an-
tibiyotik igin 8lgiim yapilmistir. Kuru toz hacim farkinin
hesaplanmasi amaciyla her ilag i¢in toplam doért 6l-
cum yapilmistir. Olcumler, iki arastirmacinin her ilac
iki kez hazirlamasiyla elde edilmistir. Her bir ila¢ icin
elde edilen hacim farklarinin ortalamasi alinmis, bu-

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

lunan sonug o ilacin toz hacmi olarak kabul edilmistir.
Gozlemci i¢i ve gozlemciler arasi uyusum analizleri,
22 antibiyotik icin elde edilen ol¢gimlerin sonuglar
Uzerinden yapilmistir. Arastirmanin akis semasi Sekil
1’ de verilmigtir.

Olgiim yapilacak ilaglarin
listesinin olugturulmasi

(n:22]

1. Aragtirmaci ’—j > 2. Aragtirmact

Intraclass
Correlation
Coefficient (ICC)
) b L] n K y
(" 1.6lctmden ) 1. dlgimden [ 2. 6lctimden
elde edilen elde edilen elde edilen elde edilen
toz hacim toz hacim toz hacim toz hacim
|  miktan miktar miktary miktary
4 olgumin ‘
o
S or
alinmast ‘
Tlacin kuru toz
hacmi
Sekil 1

Arastirma yonteminin akis semasi

Arastirmanin Uygulanmasi

Calismada ilag dlgimlerini yapan arastirmacilar ¢o-
cuk hemsireligi alaninda branslasmistir ve klinik de-
neyimleri bulunmaktadir. C6zicli miktari ve cinsi
belirlenirken ila¢ dozlarini hesaplamayi kolaylastiran
¢bzucu miktarlar ve ilgili ilacin prospektis o6nerisi
esas alinmistir. ilaglarin kuru toz hacmi hesaplanir-
ken tamaminda prospektiis Onerisi dogrultusunda
¢oziicu olarak distile su kullaniimistir. ilag sulandiril-
diktan sonra prospektiste belirtilen stire kadar ilacin
¢bzunmesi beklenmis, ayni zamanda ilacin tamamen
¢6zundugu her iki arastirmaci tarafindan izlenmistir.
Daha sonra ilaci ¢zdirmede kullanilan distile su mik-
tari ile sulandinidiktan sonra elde edilen ilag miktari
karsilastinimis ve kuru toz hacim farki belirlenmistir.
ilac kuru toz hacmi hesaplamasi yapilirken; ¢ozdiir-
mede kullanilan distile su miktari kadar sulandiriimis
ilag flakondan cekilmis, flakonda kalan ilag miktari
kuru toz hacmi olarak kabul edilmistir.

Olcumler arasindaki farkligi onlemek icin her 6lgim-
de kullanilan enjektoriin ayni marka olmasina dikkat
edilmistir. Kuru toz hacmi miktarinin hesaplanmasin-
da insllin enjektort kullaniimistir. Klinik kullanimda
Uniteden (IU) daha kiigik birimde bir hesaplama araci
olmadigindan 0,5 IU" dan daha kicik olan ilag mik-
tarlari gz ardi edilmistir. insiilin enjektérii ile yapilan
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Olcimde 0,5 1U ve alti ila¢ miktari kiiglik olan en yakin
ondalik Unite; 0,5 IU Gzeri ilag miktar ise blylk olan
en yakin ondalik Unite olarak kabul edilmistir. Sekil
2'de ornekle gosterilmistir.

100 [U(Unite):1 mililitre:

I 22 IU=20 IU olarak dikkate almmsstir. | 78 IU= 80 IU olarak dikkate alinmigtir. |

_$eki| 2
Insulin enjektord ile yapilan 6l¢tim drnedi

Hassas ol¢cuim yapabilmek icin; ilaglarin cekildigi en-
jektorler diiz beyaz bir zemin tGzerinde 90°lik goris
acisiyla degerlendirilmistir. Enjektordeki ilacin doz
miktari her iki arastirmaci tarafindan dogrulanmistir.
Sekil 3'te ilaglarin kuru toz hacim hesaplamasinin bir
ornegi verilmigtir.

Sekil 3
Vankomisin kuru toz hesaplama ornegi

Verilerin Degerlendirilmesi

Calismaya dahil edilen ilaglarin kuru toz hacimleri he-
saplanirken her ilag i¢in elde edilen dort 6l¢iimin orta-
lamasi alinmistir. Olgtimlerin uyusum analizleri SPSS
20.0 (IBM Inc, Chicago, IL, USA) programi ile yapil-
mistir. Olcumler arasindaki gozlemci-igi ve gézlemci-
ler-arasi uyusum analizleri Intraclass Correlation Co-
efficient (ICC) ile degerlendirilmistir. Ayrica, dlgimler
arasindaki farklarin anlamhhgi da eslestiriimis t-testi
ile analiz edilmistir. Anlamlilik dizeyi p>0,05 olarak
alinmistir.
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Bulgular

ilaclarin kuru toz hacminin belirlenmesi amaciyla her
bir ilac iki arastirmaci tarafindan ikiser kez sulandiril-
mistir. Tablo 1'de ilaclarin sulandirma miktarlari, elde
edilen olciimler, prospektislerinde kuru toz hacmi
bilgisine yer verilip veriimeme durumlari ve kuru toz
hacim farklari verilmistir. Calismada sadece asiklovir
250 mg’hk flakonun kuru toz hacminin olmadigi, diger
ilaclarin (%95) degisen miktarlarda kuru toz hacmine
sahip oldugu bulunmustur. incelenen ilaglar arasinda
en fazla miktarda kuru toz hacmine sahip olan ilacin
piperasilin tazobaktam, en az miktarda kuru toz hac-
mine sahip olan ilacin ise teikoplanin oldugu bulun-
mustur. ilag prospektisleri incelendiginde seftazidim
ve vorikonazol'un prospektislerinde kuru toz hacmi
bilgisine yer verildigi, diger ilaclarda kuru toz hacmi
bilgisinin olmadigi gérilmektedir (Tablo 1).

Olgumlere iliskin uyusum analizleri ve tanimlayici
6lcim sonuclar Tablo 2'de verilmistir. Uyusum ana-
lizleri sonucunda gb6zlemci ici ve go6zlemciler arasi
uyusum degerlerinin tamami oldukc¢a yuksek bulun-
mustur (>0,999). Gozlemci ici ve gbzlemciler arasi 6l-
¢um esleri arasindaki karsilastirmalar anlamh farkhlik
gOstermemistir (p>0,05).

Tartisma

‘Cocuk’ terimi genellikle prematiire bir yenidogan
ya da 70 kg agirigindaki bir addlesan gibi fizyolojik
ve farmakolojik olarak birbirinden oldukca farkli yas
gruplarini tanimlamak icin kullaniimaktadir. Bu fark-
lilk ise cocuklara 6zgl tedavilerin gelistiriimesinde
zorluk yaratmaktadir (26). Flakon seklindeki antibi-
yotik ilaclar kullanima sunulurken yetiskin dozlarina
gore hazirlanmakta, birkag ila¢ disinda ¢ocuk dozlari
dikkate alinmamaktadir. Bu nedenle ¢cocuk hastalarda
ilac uygulamalarinda doz hesaplamasinin dikkatli bir
sekilde yapilmasi ilag doz hatalarinin énlenmesi aci-
sindan oldukc¢a 6nemlidir (15). Cocuk kliniginde anti-
biyotik uygulama hatalarini inceleyen bir calismada,
hemsirelerin ¢cocuk dozlarini hazirlamada zorlandik-
lari ve %78'inin ilagc uygulama hatasi yaptig belirlen-
mistir (27).

ilac hatalarindan biri de flakon seklindeki ilaclarin
doz hesaplamasinda, kuru toz hacimlerinin dikkate
alinmamasi nedeniyle yapilan doz hatalaridir. Calis-
malarda hemsirelerin ve hemsire égrencilerin ilag uy-
gulamalarinda flakonlarin kuru toz hacmini géz ardi
ettikleri belirlenmistir (16, 28). Cocuk hemsirelerinin
ilac uygulama ve hazirlama bilgi durumlarini incele-
yen bir calismada, hemsirelerin %85,7’si ilacin kuru
toz hacminin hesaplamada kullaniimasi gerektigini



Tablo 1 ilag olctimleri ve kuru toz hacim farklari.
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Sulandirma 1. Aragtirmaci 2. Arastirmaci Hacim | Toz
ilacin Adi il - - = = Farki | Hacmi

(distile su) 1. Ol¢iim 2.0l¢lim 1.0lciim | 2.0l¢iim (ml) Bilgisi

(ml®) (ml) (ml) (ml) (ml)

Ampisilin 500 mg? 5 5,2 53 5,3 5,2 0,25 x¢
Ampisilin 1000 mg 5 5,6 5,6 5,6 5,6 0,60 x
Ampisilin sulbaktam 500 mg 5 54 54 5.3 53 0,35 x
Ampisilin sulbaktam 1000 mg 10 10,8 10,8 10,7 10,8 0,77 X
Asiklovir 250 mg 2,5 2,5 2,5 2,5 2,5 - X
Meropenem 500 mg 5) 53 54 54 54 0,37 X
Meropenem 1000 mg 10 10,6 10,8 10,8 10,8 0,75 X
Piperasilin— tazobaktam 2250 mg 10 114 11,4 11,4 114 1,40 X
Piperasilin— tazobaktam 4500 mg 20 23 23 234 23,2 3,15 x
Sefazolin 500 mg 5 5,2 582 5,2 5,2 0,20 X
Sefazolin 1000 mg 5 55 55 55 55 0,50 X
Sefotaksim 500 mg 5 52 53 53 5,2 0,27 X
Sefotaksim 1000 mg 10 10,5 10,5 10,3 10,4 0,42 X
Seftazidim 500 mg 5 53 54 54 53 0,35 vd
Seftazidim 1000 mg 10 10,7 10,7 10,9 10,8 0,77 v
Seftriakson 500 mg 5 5,2 52 5,2 5,2 0,20 X
Seftriakson 1000 mg 10 10,6 10,6 10,6 10,6 0,60 x
Teikoplanin 200 mg 5 5 51 5 5 0,02 X
Teikoplanin 400 mg 5,2 5 5,2 5 0,10 X
Vankomisin 500mg 5 5.3 52 52 52 0,25 x
Vankomisin 1000 mg 10 10,6 10,6 10,6 10,6 0,60 x
Vorikonazol 200 mg 19 21,2 21,1 20,9 20,9 2,02 v

Kisaltmalar: amiligram (mg), bmililitre (ml), ¢ ilag prospektiisiinde kuru toz hacmi bilgisi yoktur (x), d ila¢ prospektiisiinde kuru toz

hacmi bilgisi vardir (v')

bildigini belirtmistir (1). Alomari ve ark. calismasinda
hemsirelerin kagirilan/ eksik verilen dozlarin en yay-
gin ilag hatasi turt oldugunu bildiklerini ancak bu du-
rumu yanlis doz ya da asiri doz kadar 6nemli gérme-
diklerini bildirmistir. Ayni ¢alisma kui¢uk bir hata olarak
gorulen eksik/kacirilan ilag doz hatalarinin, gunlik uy-
gulamalarin bir parcasi olarak kabul edildigini ve bir
hata olarak gorilmedigini belirtmektedir (29).

Flakon seklindeki bazi ilaglar sulandinidiginda hacim
farki olusmaktadir. Olusan hacim farki, ilagtan elde
edilen toplam miktari ve mililitrede bulunan ila¢ kon-
santrasyonunu degistirmektedir (15). Bu calismada
incelenen antibiyotiklerin birgogunun degisen miktar-
larda toz hacmine sahip oldugu, mililitrede bulunan

ilag konsantrasyonlarinin azaldigi ve ¢ézdirme islemi
sonrasl toz hacmi artisi goérilmeyen tek ilacin asik-
lovir oldugu bulunmustur (Tablo 1). Kuru toz hacmini
inceleyen diger calismalar da asiklovir flakonun kuru
toz hacminin olmadigini gdstermistir (13, 16).

Bu calismada 1000 mg vankomisinin kuru toz hacmi
dahil edildiginde ve edilmediginde mililitredeki ilag
konsantrasyonu sirasiyla 94,3 mg ve 100 mg olarak
bulunmustur (Tablo 1). Bu sonug toz hacmi nedeniyle
elde edilen toplam miktarin sulandirmak i¢in kullani-
lan sividan fazla oldugunu ve ilag konsantrasyonunun
azaldigini gostermektedir. Calisma bulgumuza ben-
zer sekilde recete edilen ve hastaya uygulanan van-
komisin konsantrasyonlari arasindaki farki inceleyen
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Tablo 2 Gozlemci ici ve gozlemciler arasi uyusum analiz sonuglari

Olgiimler
n=22 Mean*SS ICC T degeri p
1.Gozlemci, 1.0lgiim 8,42+5,19
- 1,000 -0,568 0,576
. 1.Go6zlemci, 2.0lgiim 8,34+5,18
Gozlemci Ici Uyusum .
2.Gozlemci, 1.0lgtim 8,44+5,21
- 1,000 1,418 0,171
2.Gozlemci, 2.0lciim 8,4145,20
1.Goézlemci, 1.0Iguim 8,42+5,19
- 0,999 -0,449 0,658
2.Gozlemci, 1.0lciim 8,4445,21
Gozlemciler Arasi Uyusum | 1 Ggzlemci, 2.0lctim 8,3415,18
- 1,000 1,000 0,329
2.Gozlemci, 2.0lciim 8,4145,20
* p>0,05
Tablo 3 Piperasilin tazobaktam doz hesaplama 6rnegi
Piperasilin tazobaktam
a b)c
Kuru Toz Hacmi Dikkate ety (eaei i Kuru Toz Hacmi <UD et
Alindiginda 3000 mg X Dikkate Alinmadiginda 3000 mg X
Sonug x=15,4 ml Sonug¢ x=13,3ml

Kisaltmalar: a miligram (mg), b mililitre (ml), ¢ Piperasilin tazobaktam
4,5gr flakon 20 ml distile su ile sulandiriidiginda toz hacmi ile birlikte 23,15 ml olmaktadir.

bir calismada; uygulanan konsantrasyonun regete
edilenden ortalama %7 daha az oldugu, mililitredeki
ilag konsantrasyonunun azaldigi bulunmustur. Ancak
¢alisma bu sonucu etkileyen faktorleri agiklayamamis-
tir (30). Benzer sekilde Oztiirk ve Giines ¢alismasin-
da kuru toz hacmi dikkate alindiginda vankomisin ilag
konsantrasyonunun ml'de 1mg azaldigini belirlemistir
(13). Calisma sonucumuzdan farkli olarak Savaser ve
ark. vankomisin flakonlarinin sulandiriimasinda elde
edilen ¢ozeltinin ¢ozdurict miktariyla ayni oldugunu,
ilacin kuru toz hacminin olmadigini belirlemistir (16).
Bu dogrultuda kuru toz hacminin olusmasina neden
olan etkenlerin bilinmesi icin daha fazla arastirmaya
ihtiya¢ oldugu soylenebilir.

Calismamizda incelen ilaglarin miligrami (mg)/grami
(gr) arttikga kuru toz hacminin de arttigi bulunmustur.
Ayni ilacin 500 mg'i ile 1000 mg'inin kuru toz hacmi
kiyaslandiginda, miktari fazla olan ilacin toz hacmi de
daha fazla olmaktadir. Orneg@in 1000 mg ampisilin sul-
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baktamin toz hacmi 0,77 ml iken, 500mg olan ilacin
toz hacmi 0,35 ml; yani yaklasik olarak iki katidir. Bu
calismada incelenen ilaglar arasinda piperasilin tazo-
baktamin ila¢ miktarinin (4,5 gr) diger ilaglardan daha
fazla olmasi nedeniyle en fazla kuru toz hacim farki-
na sahip olmasi da bu bilgiyi desteklemektedir (Tablo
1). Arastirmamizin bu bulgusu g6z ardi edilen kuru
toz hacmi nedeniyle eksik doz seklinde uygulanan
ilaclarin miktar arttikca kacirllan dozlarin da arttigini
dustundirmektedir. Olusabilecek doz kaybini somut-
lastirmak igin, 6 yasinda 30 kilogram (kg) olan bir ¢o-
cuk hastanin isteminde yer alan 10 gunluk piperasilin
tazobaktam (3x3 gr) tedavisinin doz hesaplamasi or-
negi Tablo 3'te verilmistir.

Piperasilin tazobaktam 3000 mg uygulamasinda kuru
toz hacmi dikkate alindiginda ve alinmadiginda elde
edilen miktarlar sirasiyla 15,4 ml ve 13,3 ml'dir. Her
dozda olusan 2,1 ml'lik fark tek doz igin 408 mg pipe-
rasilin tazobaktama esittir. Bu farkin 10 gunlik teda-



vide eksik olarak verildigi disunuldiginde toplamda
12240 mg ilacin hastaya verilmedigi gorilmektedir.
Bu sonuc¢ da bir dozda 3000 mg ila¢ alan hastanin
10 glinlik tedavi sirecinde 4 doz ya da baska bir de-
yisle bir giini asan dozda eksik tedavi aldigi anlami-
na gelmektedir. Kuru toz hacminin dikkate alinmadigi
bu gibi durumlar dolayl olarak ila¢ hatalarindan biri
olan doz hesaplama hatalarina neden olmaktadir.
Tedavi kalitesinin artiriimasi ve saglik maliyetlerinin
azaltiimasinda ila¢ doz hatalarinin 6nlenmesi oldukca
onemlidir (31).

Literatirde enteral ilaglarin uygulanmasinda olusabi-
lecek doz kayiplarinin %3’ ten az olmasinin kabul edi-
lebilir oldugu bildirilmistir (32, 33). Ancak, bu konuda
intravendz yolla uygulanan ilaglarla ilgili bir referans
bilgisine ulasilamamistir. Calismamizda teikoplanin
200 mg ve 400 mg ¢ozeltilerinin toz hacimleri sirasiyla
0,02 ml (2 1U) ve 0,10 ml (10 IU) olarak bulunmustur
(Tablo 1). Elde edilen bu hacim farklari ila¢ doz he-
saplamalarinda 6lcilemeyecek kadar azdir. Teikopla-
nin prospektisiinde toz hacmi bhilgisine yer verilme-
mekte ancak ilacin kdpuk olusumu konusunda dikkatli
olunmasi uyarisi bulunmaktadir. Bu dogrultuda elde
edilen ¢ok kicuk miktarlardaki toz hacminin kdplk
olusumundan kaynaklandigi séylenebilir. Sonu¢ ola-
rak, doz hesaplamalarinda total kuru toz hacim farki
10 Gniteden az ise bu miktarin g6z ardi edilebilir ol-
dugu 6ngorulmektedir. Ancak ila¢ hazirlama sirasinda
ne kadarlik kuru toz hacminin klinik éneme sahip ol-
dugunu belirlemek igin hasta sonuclarini iceren daha
fazla arastirmaya ihtiya¢ vardir. Buna ragmen ¢ocuk
ilag uygulamalarinda, uygulanan doz ne kadar ku-
¢lk olursa olsun kuru toz hacmi g6z ardi edildiginde
hastaya verilmesi gereken ilag dozunun bir kisminin
eksik verildigi konusu aciktir. Ornegdin; 2000 gr agir-
hdinda 36 haftalik bir yenidogan hasta i¢cin ampisilin
2x50 mg (50 mg/kg/glin) tedavisi istem edilmistir. Bu
yenidogan icin kuru toz hacminin dikkate alindigi ve
alinmadigi durumlar icin ila¢ doz hesaplamalari Tablo
4'te verilmigtir.

Ampisilin doz hesaplama 6rnegi
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Ampisilin 50 mg uygulamasinda her dozda olusan 2,5
Unitelik fark 2,38 mg ampisiline esittir. Bu da 50 mg’lk
her bir ilag dozunun % 4,7'sinin eksik verildigi anla-
mina gelmektedir. Sonu¢ olarak, pediatri ilag uygula-
malarinda ¢ok kiiglik dozlarda bile kuru toz hacminin
dikkate alinmasinin dogru dozun hesaplanmasinda
oldukga 6nemli oldugu goérilmektedir.

Kuru toz hacmini inceledigimiz ilaclarin hazirlama
talimati incelendiginde sinirh sayida antibiyotigin
prospektiisiinde toz hacmi bilgisine yer verildigi go-
ralmustdr. Prospektisiinde toz hacmi bilgisine yer
verilen ilaglar seftazidim ve vorikonazoldur (Tablo 1).
Ornegin, vorikonazol hazirlama bilgisinde ilacin 19
ml ile sulandirlacagi ve kuru toz hacminin etkisiyle
elde edilen ilag miktarinin 20 ml olacag: bilgisine yer
verilmistir. Kuru toz hacminin toplam miktari artirdigi
ve ilag konsantrasyonunu azalttigina iliskin bilginin
prospektislerde yer almasi kadar hemsirelerin pros-
pektuslerden bilgi edinmesinin de énemli oldugu di-
sunllmektedir. Ancak Savaser ve ark. kuru toz hac-
minin dikkate alinmasinda hemsirelerin prospektis
okuma durumunun etkili olmadigini ortaya koymustur
(16).

Bu calismada degerlendirilen bazi ilaglarin hazirla-
ma bilgilerinde ilag konsantrasyonlari ile ilgili bilgiler
oldukga aciklayicidir. Ornegin seftazidim prospek-
tistinde sulandinlan c¢ozelti icindeki kiicik karbon-
dioksit kabarciklarinin géz ardi edilebilecegi ve ilag
konsantrasyonunun degistigi belirtiimektedir. ilacin
hazirlama bilgilerinde 500 mg seftazidim 5ml ile su-
landirildiginda elde edilen ilag konsantrasyonunun 90
mg/ml oldugu bildiriimektedir. Arastirma bulgularimiz
da seftazidimin sulandirildiktan sonra kuru toz hacmi
nedeniyle miktarinin arttigini (5,35ml) ve konsantras-
yonunun (93,4mg/ml) azaldigini dogrulamistir (Tablo
1). ilag prospektislerinde yer alan talimatlarda kuru
toz hacmi bilgisine de yer verilmesinin oldukca yararli
olacagi dusunulmektedir.

Ampisilin

Kuru Toz 500 mg? 5,25ml (525 1UP)° Kuru Toz 500 mg 5 ml (500 IU)
Hacmi Dikkate Hacmi Dikkate

Alindiginda 50 mg X Alindiginda 50 mg X
Sonug¢ x=525I1U Sonug¢ x=501U

Kisaltmalar: a miligram (mg), b mililitre (ml), ¢ Piperasilin tazobaktam
500 mg flakon, 5 ml distile su ile sulandiriidiginda toz hacmi ile birlikte 5,25 ml olmaktadir.
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Arastirmanin Gii¢lii Yonleri ve Sinirliliklari
Literattirde ilaglarin kuru toz hacmine odaklanan calis-
malarin yetersiz oldugu belirlenmistir. Bu nedenle bu
¢alismanin kuru toz hacmi ile ilgili yapilacak olan ¢a-
lismalara temel kaynak saglayacagi ve literatiire fay-
dah olacagd distinilmektedir. Ayrica bu calismanin,
Ozellikle cocuk hemsireligi olmak lzere tim hemsire-
lik alanlarinda ilaglarin kuru toz hacmi farkindaligini
arttiracagi ongorulmektedir. Olgtimlerin hassasiyetini
artirmak ic¢in ileri teknik cihazlarin kullaniimasi ca-
lismanin gicini artirabilir. Arastirmamizda sadece
antibiyotiklerin incelenmesi sinirhlik olusturmaktadir.
Yapilacak olan yeni arastirmalara farkli ila¢ gruplari-
nin dahil edilmesi ve élcim sayisinin artiriimasi 6ne-
rilebilir.

Sonug

Calismamiz cocuk hemsireliginde kullanilan toz fla-
kon seklindeki antibiyotiklerin neredeyse tamamina
yakininin degisen miktarlarda kuru toz hacmine sahip
oldugunu gostermektedir. Flakonlarin icindeki etken
madde ve yardimci maddeler standardize edilemedi-
ginden hesaplanan toz hacminin %100 kesin oldugu
sonucuna ulasilamamaktadir. Ancak bilinen kuru toz
hacmi kayiplarini dnlemek kuru toz hacminin géz ardi
edilmesinden daha dogru bir yaklasim olacaktir. Bu
dogrultuda kliniklerde hemsirelerin tedavi hazirlama
alanlarinda, kuru toz hacminin dahil edildigi ila¢ tablo-
larinin kullaniimasinin dogru dozun hesaplanmasinda
yararli olacagi dusunilmektedir.

Cocuk hastalar i¢in verdigimiz ila¢ dozu hesaplama
ornekleri bu grupta kuru toz hacminin dikkate alinma-
sinin ¢ok daha énemli oldugunu godstermektedir. Bu
amagla cocuk hemsirelerinin hizmet ici egitimlerinde
ila¢ toz hacmi bilgi ve farkindaligini artiracak konular
yer almalidir. Ayni zamanda hemsirelik egitimi ders
iceriklerinde de ilaglarin kuru toz hacim bilgisine yer
verilmelidir. ilag uygulama sirecinin multidisipliner
oldugu g6z 6ninde bulunduruldugunda hemsirelerin
yaninda diger saglik ekibinin (hekim, eczaci, ebe vb.)
de kuru toz hacmini dikkate almalarinin dnemli oldu-
gu disinilmektedir. Ayrica ilag Ureticilerinin kullanma
talimatinda toz hacmi bilgisine yer vermesinin doz
hatalarina bagl gelisen ilag hatalarini 6nlemede etkili
olacagi 6ngorilmektedir.

Not

Bu arastirma 3. Uluslararasi Akdeniz Pediatri Hem-
sireligi Kongresi (12-15 Ekim 2022)'nde so6zli bildiri
olarak sunulmustur.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.
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Etik Kurul Onayi

Arastirmanin yUritilebilmesi icin arastirmanin ya-
pildigr kurumdan ve Sileyman Demirel Universite-
si Universitesi Tip Fakultesi Klinik Arastirmalar Etik
Kurulu’ndan (Tarih: 10.11.2021, Sayi: 158189) onay
alinmistir. Arastirma “Helsinki Deklarasyonu’na goére
yapimistir.

Bilgilendirilmis Onam
Arastirma laboratuvar ortaminda yapildigi icin bilgi-
lendirilmis onam beyani bulunmamaktadir.

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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Amag
Bu arastirmada,; pediatri hemsireligi dersi alan 6gren-
cilerin kulture 6zgu bakim verme yeterliligi, yasadigi
glclukler ve ¢c6zim dnerilerinin belirlenmesi amaglan-
mistir.

Gerecg ve Yontem

Arastirmaya 169 6grenci dahil edilmistir. Arastirma-
nin verileri “Tanitici Bilgi Formu” ve “Hemsire Kulturel
Yeterlik Olgedi” kullanilarak online olarak toplanmis-
tir. Verilerin analizinde SPSS 20.0 programi kullanil-
mis olup demografik dzelliklere gore karsilastirmalar
t-testi ve ANOVA ile gerceklestiriimistir. Arastirmanin
yurutulebilmesi icin etik kurul onayi ve katilimcilardan
bilgilendirilmis onam alinmistir.

Bulgular

Arastirmaya katillan dgrencilerin  yas ortalamalari
22,72+1,77 yil ve cogunlugu (%74) kadindir. Ogrenci-
lerin Hemsire Kiiltirel Yeterlik Olgegine verdikleri puan

ortalamasi 72,20+11,41 olarak hesaplandi. Farkh bir
kllttrden gelen hastaya bakim verme deneyimi olma-
yan dgrencilerin kilturel yeterlik diizeyleri (75,03£10,91)
deneyimi olan 6grencilere gore (70,73+11,44) anlamli
dizeyde ytiksek bulunmustur (p=0,019). Hemsirelik egi-
timi boyunca alinan derslerin farkli kiltiirdeki hastalara
bakim vermede yeterli oldugunu disiinen 6grencilerin
kllturel yeterlik diizeyi (74,76+9,34) yeterli oldugunu di-
stnmeyenlere gore (69,15+12,88) anlamli diizeyde yUk-
sek bulunmustur (p=0,002).

Sonug

Hemsirelik egitimi boyunca 6grencilerin yabanci dil
egitimi konusunda desteklenmesi, farkli kiltirlere
6zgU uygulamalarin ders iceriklerinde yer almasi ve
mimkin oldugunca 6grencilere degisim programlari
ile farkli Ulkelerdeki hastalarla calisma imkani saglan-
masinin kilturel yeterlik diizeyini artiracagi dusunil-
mektedir.

Anahtar Kelimeler: Kiltire 6zgu bakim verme, Kiil-
turel yeterlilik, Pediatri hemsireligi
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Abstract
Objective
In this study, it was aimed to determine the culture-
specific caregiving competence, difficulties

experienced, and recommendations for solution
regarding the students taking a pediatric nursing
course.

Material and Method

169 students were included in the study. The data
of the research were collected online using the
"Introductory Information Form" and the "Nurse
Cultural Competence Scale". SPSS 20.0 software
was used in the analysis of the data, and comparisons
according to demographic characteristics were made
with a t-test and ANOVA. Ethics committee approval
to conduct the study and the participants' consent
were obtained.

Results

The mean age of the students participating in the
study was 22.72+1.77 years, and the majority of
them (74%) were female. The mean score obtained
by the students on the Nurse Cultural Competence

Giris

Kiresellesmenin dogrudan ya da dolayl etkileri, yok-
sulluk, bdlgesel catismalar, cevresel krizler, ekonomik
¢cokuntd gibi faktérler sonucunda diinya ¢apinda gog¢
olgusu giderek artis gdstermektedir (1, 2). Bu go¢
olgusu farkli kaltirler ve alt kdltirlerden bireylerin,
ailelerin ve gruplarin olusturdugu cok kdltarli nifus
yapilarinin olusumuna neden olmaktadir. Diinya ca-
pinda meydana gelen bu etnik hareketlilikle birlikte
toplumlarin zamanla c¢ok kulttirli yapiya donismesi
sonucunda hemsirelik bakim felsefesi 6nemli derece-
de etkilenmis ve kulturel agidan yeterli bakim verme
kavrami giindeme gelmistir (3).

Bakim kavrami hemsireligin temel yapi taslarindandir.
Bu nedenle hemsirelerin farkli kilturel yapiya sahip
bireylere, ailelere ve gruplara bakim verme konusun-
da yetkin olmasi gerekmektedir. Cunkt hastanin kul-
tlrel degerleri, inanclari ve uygulamalari bitiincil ba-
kimin vazgecilmez parcasidir. Dolayisiyla hemsirelik
meslegdi kiresellesen diinyada tim topluma ve etnik
gruplara birey merkezli bakim vermenin gerekliligini
ve sorumlulugunu ortaya cikarmistir. Kiltlr, hayatin
temelini olustururken bir toplumun degerlerini, inanc-
larini, tutumlarini ve geleneklerini icermektedir. Birey-
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Scale was calculated as 72.20+11.41. The cultural
competence levels of the students who did not have
the experience of caring for a patient from a different
culture (75.03+10.91) were found to be significantly
higher than the students who had such experience
(70.73+£11.44) (p=0.019). The cultural competence
levels of the students who thought that the courses
taken during their nursing education were sufficient
to provide care to patients from different cultures
(74.76x9.34) were found to be significantly higher than
the students who did not think (69,15+£12,88) that the
nursing education was sufficient (p=0.002).

Conclusion

It is considered that supporting students in foreign
language education during nursing education, including
practices specific to different cultures in the course
content, and providing students with the opportunity
to work with patients from different countries through
exchange programs as much as possible will increase
their levels of cultural competence.

Keywords: Providing culture specific care, Cultural
competence, Pediatric nursing

lerin saglik ve hastalik ile ilgili inanglari, tutumlari ve
tedavi yontemleri kiltirel yapisindan etkilenmektedir
(1, 4). Bu baglamda 6zellikle gocuklar icinde yasadigi
toplumun kultirel 6zelliklerinden daha fazla etkilen-
mekte ve kilturel uygulamalara maruz kalmaktadir
(5, 6) Bu kulttrel uygulamalarin bazilar ¢ocuklara
zarar vermezken bazilarinin ise 6lumcil sonuclarinin
oldugu bilinmektedir (7-9). Ozellikle pediatri hemsire-
leri, savunuculuk rolleri gereg@i daha iyi bir hemsirelik
bakimi saglayabilmek icin kiltire uygun bakim ver-
menin 6nemini bilmeli ve kiltire 6zgl bakim sagla-
yabilmek icin irk, etnik kdken, kdlttr ve kiltirel mirasi
g6z 6niinde bulundurmalidir (10, 11). Bu baglamda
toplumlarin saglik bakim gereksinimlerinin uygun se-
kilde karsilanmasinda saglik alaninda egitim veren
kurumlara 6nemli sorumluluklar dismektedir.

Literatur incelendiginde yapilan arastirmalarda hem-
sirelik 6grencilerinin farkli kultirden hastalara bakim
verme konusunda yeterli egitim almadiklar, farkli kiil-
turden hastalara bakim vermede guclik yasadiklari,
geleneksel uygulamalardan kaynakli bebek/cocuk
hastalarin zarar gordugu, yasanilan giiclikler arasin-
da en fazla dil engeli oldugu belirtiimektedir (12-15).
Basarili bir hemsirelik egitimi saglanmasi ve yeter-
li hemsire is gucunin olusturulabilmesi igin kilturel



bakim verme yeterliliginin 6nemli bir faktdér oldugu
belirtiimektedir (16). Bu nedenle hemsirelik egitimi
alan 6grencilerin kultirel yeterliliklerinin belirlenmesi,
kiltire 6zgl bakim vermede yasadiklar giicliklerin
belirlenmesi ve 6grenci goziinden verilen egitimin de-
gerlendirilmesi egitim programlarinin yapilandiriimasi
ve degerlendirilmesi i¢in 6nemlidir. Bu arastirmada;
pediatri hemsireligi dersi alan o6grencilerin kulturel
yeterlik duzeyleri, kiltire 6zgiu bakim vermede ya-
sadiklari guclikler ve ¢ozim 6nerilerinin belirlenmesi
amagclanmistir.

Gerec ve Yontem

Arastirmanin Amaci

Bu arastirmada; pediatri hemsireligi dersi alan 6gren-
cilerin kultirel yeterlik duzeyleri, kiltire 6zgu bakim
vermede yasadigi gu¢likler ve ¢6ziim dnerilerinin be-
lirrenmesi amaglanmistir.

Arastirmanin Turu
Arastirmamiz tanimlayici arastirma desenindedir.

Arastirma Sorusu
 Pediatri hemsireligi dersi alan 6grencilerin kilttrel
yeterlikleri ne diizeydedir?

e Pediatri hemsireligi dersi alan 6grencilerin kiltire
0zgl bakim vermede yasadigi glclukler nelerdir?

e Pediatri hemsireligi dersi alan 6grencilerin kiltire
0zgl bakim vermede yasadigi gucliklere yonelik ¢o-
zUm dnerileri nelerdir?

Arastirmanin Evreni ve Orneklemi

Arastirmanin evrenini Turkiye'de bir devlet Universite-
sinde 6grenim gormekte olan hemsirelik bolimi 63-
rencileri olusturmustur. Arastirmada érneklem hesabi
yapiimamis olup arastirmaya katilmayi kabul eden,
pediatri hemsirelidi dersini almis 169 dgrenci arastir-
manin drneklemi olusturmustur.

Veri Toplama Aragclari

Arastirmada, 6grencilerin sosyo-demografik 6zellik-
leri ve kiltire 6zgl bakim vermeye iliskin gorusleri-
ni iceren “Tanitici Bilgi Formu” ve “Hemsire Kulturel
Yeterlik Olcegi-HKYO” uygulanmistir. Arastirmanin
verileri 01-30 Agustos 2022 tarihleri arasinda online
olarak toplanmistir.

Tanitici Bilgi Formu: Literatlir dogrultusunda hazirla-
nan form katihmcilarin sosyo-demografik dzellikleri ve
kiltire 6zgu bakim vermeye iliskin gorislerini iceren
(farkl kiltirden insanlarla yasama, yabanci dil bilgisi,
farkli kdltarlerle iletisim, bakim verme deneyimi, uy-

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

gulama alani 6zellikleri, farkh kiltire 6zgi uygulama-
lar destekleme, kultirel uygulamalarda engeller ve
Oneriler) sorulardan olusmaktadir (15, 17, 18).

Hemsire Kdltirel Yeterlik Olcegi-HKYO: Hemsirelerin
kultiirel becerilerini, kultarel bilgilerini ve kiltirel du-
yarliliklarini degerlendirilmesi amaciyla gelistirilen 5'li
Likert tipinde olan 6lcek ¢ alt boyuttan olusmaktadir
(19). Olgek 20 maddeden olusmakta olup, bunlarin
on iki maddesi kilturel yeterlilik, altt maddesi kuilti-
rel bilgi ve iki maddesi de kdltirel duyarlilikla ilgilidir.
Olcekten alinan puanlar 20 ile 100 arasinda degis-
mektedir. Her bir maddeye katilma dizeyi kesinlikle
katilmiyorum (1), katilmiyorum (2), kararsizim (3),
katiliyorum (4) ve kesinlikle katiliyorum (5) cevaplari
ile dlgctlmektedir. Daha yuksek bir puan, yiiksek bir
kultirel yetkinligi ifade eder. Olcegdin Tirkce gecerlilik
ve glvenilirligi G6zim ve ark. (2016) tarafindan yapil-
mis olup i¢ tutarhlik Cronbach alfa givenilirlik katsa-
yisi 0,96 olarak hesaplanmistir. Arastirmada 6lcegin
Cronbach alfa degeri 0,91 olarak bulunmustur (20).

Verilerin Analizi

Arastirmanin istatistiksel analizleri SPSS 20.0 (IBM
Inc, Chicago, IL, USA) programi ile gerceklestirilmis-
tir. Tanimlayici istatistikler kategorik veriler icin sik-
lik (yUzde orani) ve sayisal veriler i¢in ortalamaSS
seklinde ifade edilmistir. Olgek puani hesaplanarak
normal dagihma uygunlugu Kolmogorov-Smirnov
yontemi ile test edilmis ve dagiimin normal oldu-
gu gordlmastir (p>0,05). Bu nedenle, iki bagimsiz
grup karsilastirmasi icin Student t-testi, ¢oklu grup-
lara gore karsilastirmalarda Tek Yonlu Varyans Ana-
lizi (ANOVA) kullaniimistir. Sayisal veriler arasindaki
iliskilerin saptanmasi icin Pearson Korelayon analizi
kullaniimistir.

Bulgular

Arastirmaya katilan égrencilerin cogunlugu (%74) ka-
din ve yas ortalamasi 22,72+1,77 yildir. Farkh kaltir-
den kisiler ile birlikte yasayan ya da bir arada bulunan
katimcilarin orani %72,2 ve anadili haricinde baska
bir dili konusanlarin orani %59,8'dir. Farkh bir tlke-
de hemsire olarak calismak isteyenlerin orani %72,2
iken 6grencilerin %49,1'i farkli kiltirlerin kitle iletisim
araclarini takip etmekte ve %48,5'i sosyal medyada
farkl kiltirden kisilerle iletisim kurmaktadir. Katilim-
cilarin %65,7’sinin farkl kdltirden gelen hastalara
bakim verme deneyimine sahip oldugu ancak bakim
verme sirecinde iletisim/yabanci dil engeli (%68,0),
farkl kdltire 6zgl uygulamalart bilmeme (%30,8),
hastanin inan¢ sistemine uygun bakim uygulamala-
rini bilmeme (%1,2) gibi sorunlar yasadiklarini ifade
etmigslerdir.
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Ogrencilerin demografik dzellikleri, killtiire 6zgii bakim vermeye iliskin yasadiklari gucliikler
ve ¢Ozum oOnerileri

Tablo 1

T L . . Sayi Yiizde
Hemsirelik Ogrencilerinin Ozellikleri (nl)l (%)
Yas ortalamasi: 22,72+1,77
Cinsiyet
Kadin 125 74,0
Erkek 44 26,0
Farkl kiiltiirlerden insanlar ile birlikte yasama ya da bir arada bulunma durumunuz oldu mu?

Evet 122 72,2
Hayir 47 27,8
Anadilinizden baska bir dil konusabiliyor ya da anlayabiliyor musunuz?

Evet 101 59,8
Hayir 68 40,2
Farkh bir iilkede hemsire olarak calismak ister misiniz?

Evet 122 72,2
Hayir a7 27,8
Farkh kiilturlerin kitle iletigsim araclarini takip ediyor musunuz?

Evet 83 49,1
Hayir 86 59,9
Sosyal medyada farkl kiltiirlerden insanlarla iletisim kuruyor musunuz?

Evet 82 48,5
Hayir 87 51,5
Farkl kiiltiirden gelen bir hastaya bakim verme deneyiminiz oldu mu?

Evet 111 65,7
Hayir 58 34,3
Farkl kiiltiirden gelen hastaya bakim vermede yasanan gucliikler nelerdir?

Yabanci dil engeli 115 68,0
Farkl kiltire 6zgu uygulamalari bilmeme 52 30,8
Hastanin inan¢ sistemine uygun bakim uygulamalarini bilmeme 2 1,2

Klinik uygulamaya ciktiginiz alanlarda hasta ve hasta yakinlarinin farkl kultiirel ve manevi degerlerinin
(ibadethane, din goérevlisine ulasim vb.) varligi durumunda izlenecek siirecler belirlenmis mi?

Evet 85 50,3
Hayir 84 49,7
Farkh kiiltiirde hastaya bakim verme konusunda kendinizi yeterli hissediyor musunuz?

Evet 75 44,4
Hayir 94 55,6

Hemsirelik egitim siirecinizde almis oldugunuz dersler farkl kiiltiirlerdeki hastaya
bakim vermeniz konusunda yeterli mi?

Evet 92 54,4
Hayir 77 45,6

Uygulama alanlarinda farkh kultiirlerden hastalara yonelik bakim verme yeterliliginin artirllmasina
yonelik 6neriler nelerdir?

Farkl kulturleri iceren uygulamal dersler olmah 72 42,6
Yabanci dil agirhkh egitim olmal 53 31,4
Hastanelerde farkli yabanci dilleri bilen kisilerin oldugu birimler kurulmali 6 3,6
Hastanelerde farkl kiltirlerdeki hastalarin bakimina ydnelik hizmet i¢i egitimler planlanmali 6 3,6
Kulturlerarasi hemsirelik dersi 1. siniftan itibaren ders planinda yer almal 4 2,4
Hemsirelik lisans egitimi surecinde farkli Ulkelerden gelen misafirlerden kiltiurel uygulamalar dinlenilmeli 8 4,7
Hemesirelik lisans egitiminde farkl Ulkelere gidip oradaki hastalara bakim verme firsati saglanmal 20 11,7

437



Tablo 1
devami

ve ¢6zUm oOnerileri (devami)
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Ogrencilerin demografik 6zellikleri, kiiltiire 6zgii bakim vermeye iligkin yasadiklari giiclikler

Hemsirelik Ogrencilerinin Ozellikleri S(':))" Y:j;o():le
Farkli kiiltiirlerdeki hastalarinizin kendilerine 6zgii uygulamalarini/ritiiellerini anlayisla karsilar misiniz?

Bakim verdigi cocugun saghgini riske atmayacak 6lgiide izin veririm 33 19,5
Cocukta komplikasyona neden olabilir diye izin vermem 57 33,7
Bakim verdigim ¢cocugun ebeveynine ¢ocuga herhangi bir kiltirel bir uygulama yapmamasi konusunda uyaririm 32 19,0
Literaturde yer almayan hicbir uygulamaya izin vermem 47 27,8
“Kultiirlerarasi hemsirelik” kavramini daha 6nce duydunuz mu?

Evet 151 81,2
Hayir 35 18,8
Sizce kiiltiirel bakim hemsirelik egitiminin bir par¢asi midir?

Evet 166 98,4
Hayir 3 1,6
Kiiltiir ve kiiltiirel farkindalik hasta-hemsire arasindaki iletisimi olumlu etkiler mi?

Evet 138 81,7
Hayir 31 18,3

Ogrencilerin %49,7’si klinik uygulamaya cikilan alan-
larda hasta ve hasta yakinlarinin farkli kilttirel ve ma-
nevi degerlerinin (ibadethane, din goérevlisine ulasim
vb) gerceklestiriimesinde izlenecek sireglerin belir-
lenmedigini ifade etmistir. Ogrencilerin %44,4’Gnln
farkl kdltirden gelen hastaya bakim verme konu-
sunda kendini yeterli hissettigi, %54,4'0 hemsirelik
egitimi stresince aldiklari derslerin farkli kiltirdeki
kisilere bakim verme icin yeterli oldugunu ifade et-
mistir. Ogrencilerin %55,6’s! farkli kiltiirden hastaya
bakim verme konusunda kendini yeterli hissetmedigi
buna yodnelik olarak da %42,6'si farkli kulturleri iceren
uygulamali derslerin olmasi, %31,4'0 hemsirelik egi-
timinin yabanci dil agirhikli olmasini, %11,7’si lisans
egitiminde farkh Ulkelere gidip oradaki hastalara ba-
kim verme firsatinin saglanmasi, %4,7'si hemsirelik
lisans egitimi slrecinde farkli Ulkelerden gelen mi-
safirlerin kiltiirel uygulamalarini dinlemesi gerektigi,
%3,6's1 hastanelerde farkh yabanci dilleri bilen da-
nismanlik birimlerinin kurulmasi gerektigini, %3,6'sI
hastanelerde farkl kulturlerdeki hastalarin bakimina
yonelik hizmet i¢i egitimlerin planlanmasi gerektigini,
%2,4'U ise kulturlerarasi hemsirelik dersinin birinci si-
niftan itibaren olmasi gerektigi seklinde ¢6ziim dneri-
leri sunmuslardir.

Ogrencilerin, farkli kiltirdeki hastalarin kendilerine
0zgl uygulamalarini/ritiellerini anlayisla karsilama
konusunda %19,5'i bakim verdigi ¢cocugun sagligi-
ni riske atmayacak 6lglide izin verecegini, %33,7’si

bakim verdigi ¢cocukta komplikasyona neden olabilir
diye izin vermek istemedigini, %19,0'u bakim verdir-
digi ¢cocuga herhangi bir kiltirel uygulama yapilma-
masli konusunda ebeveyni uyaracagini ve %27,8'i li-
terattirde yer almayan hicbir kiltirel uygulamaya izin
vermeyecegini belirtmislerdir. Katilimcilarin biytk bir
bolumu kdltirler arasi hemsirelik kavramini daha 6n-
ceden duymus (%81,2) olup tamamina yakini kilttrel
bakimin hemsireligin bir parcasi oldugunu (%98,4)
disinmekte ve 6grencilerin %81,7'si kiltir ve kuil-
turel farkindaligin hasta hemsire arasindaki iletisimi
olumlu etkiledigini ifade etmistir (Tablo 1).

Katilimcilarin 6lcek maddelerine verdikleri yanitlar
toplanarak 6lgcek puani elde edilmistir. Olcekten ali-
nan puan ortalamasi 72,20£11,41 (medyan; min-max
73; 25-100) olarak hesaplanmistir. Katihmcilarin yasi
(p=0,645) ve cinsiyetleri (p=0,917) arasinda kilttrel
yeterlik diizeylerine ydnelik anlamh bir fark saptan-
mamistir. Farkli kiltiirden insanlar ile bir arada yasa-
manin, farkh bir yabanci dil konusabilmenin, yabanci
bir Glkede ¢alisma isteginin, farkl kilttrlere ait iletisim
araclarini takip etme veya sosyal medyada farkli kil-
turlerden insanlarla iletisim kurmanin kulturel yeterlik
dizeyi Uzerinde anlamh etkisi bulunmamistir. Ancak,
farkli bir kultirden gelen hastaya bakim verme de-
neyimi olmayan 6égrencilerin kilttrel yeterlik dizey-
leri (75,03£10,91) deneyimi olan 6grencilere gore
(70,73+11,44) anlamli dizeyde yiksek bulunmustur
(p=0,019) (Tablo 2).
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Tablo 2 Ogrencilerin kiiltiirel yeterlik diizeylerinin demografik 6zellikler ile karsilastiriimasi

Hemsirelik Ogrencilerinin Ozellikleri N Ortalama+SS p
Cinsiyet
Kadin 125 72,27+10,16

0,917
Erkek 44 72,02+14,53
Farkli kilturlerden insanlar ile birlikte yasama ya da bir arada bulunma durumunuz oldu mu?
Evet 122 72,43+£12,40

0,624
Hayir 47 71,61+8,39
Anadilinizden bagka bir dil konusabiliyor ya da anlayabiliyor musunuz?
Evet 101 71,96+12,76

0,716
Hayir 68 72,57+9,13
Yabanci bir lilkede hemsire olarak calismak ister misiniz?
Evet 122 71,69+12,61

0,245
Hayir 47 73,53£7,39
Farkh kultiirlerin kitle iletisim araclarini takip ediyor musunuz?
Evet 83 72,36+13,24

0,864
Hayir 86 72,05+9,39
Sosyal medyada farkh kiiltiirlerden insanlarla iletisim kuruyor musunuz?
Evet 82 72,68+13,53

0,605
Hayir 87 71,75+9,04
Farkh kiltiirden gelen bir hastaya/cocuga bakim verme deneyiminiz oldu mu?
Evet 111 70,73+11,44

0,019*
Hayir 58 75,03+10,91
Farkh kultiirden hastayalcocuga bakim vermede yasanan giicliikler nelerdir?
Yabanci dil engeli 115 73,44+10,12
Farkli kulture 6zgi uygulamalari bilmeme 52 68,28+12,50 0,064
Hastanin inanc sistemine uygun bakim uygulamalarini bilmeme 2 76,00£1,41
Klinik uygulamaya ciktiginiz alanlarda hasta ve hasta yakinlarinin farkli kiiltiirel ve manevi degerlerinin
(ibadethane, din gorevlisine ulasim vb.) varhgi durumunda izlenecek siirecler belirlenmis mi?
Evet 85 72,77+10,50

0,516
Hayir 84 71,63+12,30
Farkli kiiltiirde hastaya bakim verme konusunda kendinizi yeterli hissediyor musunuz?
Evet 75 73,86+10,51

0,089
Hayir 94 70,87+11,97
Hemsirelik egitim siirecinizde almis oldugunuz dersler farkl kiiltiirlerdeki hastaya bakim vermeniz konusunda yeterli mi?
Evet 92 74,76+9,34

0,002*
Hayir 77 69,15+12,88
Farkli kiltiirlerdeki hastalarinizin kendilerine 6zgii uygulamalarini/ritiiellerini anlayisla karsilar misiniz?
Evet 33 72,35+11,62

0,019*
Hayir 136 68,85+2,67
“Kiiltiirlerarasi hemsirelik” kavramini daha 6nce duydunuz mu?
Evet 151 72,80+12,09

0,152
Hayir 35 69,54+7,27
Sizce kiiltiirel bakim hemsirelik egitiminin bir parcasi midir?
Evet 166 72,41+11,40

0,077
Hayir 3 60,66+2,30
Kiiltiir ve kiiltiirel farkindalik hasta-hemsire arasindaki iletisimi olumlu etkiler mi?
Evet 138 72,27+10,95

0,814
Hayir 31 71,58+10,35
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Farkh kdltirden hastaya bakim vermede yasanan
gucliklere gore kulturel yeterlik puani incelendiginde
farkll kiltirlere 6zgl uygulamalari bilmeyen 6grenci-
lerin yabanci dil engeli yasayan ve hastalarin inang
sistemlerine bagl uygulamalari bilmeyen 6grencilere
gore kiiltirel yeterlik puani daha disik bulunmustur.
Ancak istatistiksel olarak anlamh farklilik saptanma-
mistir. Hemsirelik egitimi boyunca alinan derslerin
farkl kdltirdeki hastalara bakim verme icin yeterli
oldugunu disinen katilimcilarin kiltirel yeterlik du-
zeyleri (74,76+9,34) bu durumu dusinmeyen kati-
hmcilara gore anlamli diizeyde yiksek bulunmustur
(p=0,002). Farkli kdltirden gelen hastalarin kendi-
lerine 6zgu davranig/ritiellerini anlayisla karsilayan
katilimcilarin kilttrel yeterlik diizeyleri (72,35+11,62)
anlayisla karsilamayan katilimcilara gére anlaml du-
zeyde yiksek bulunmustur (p=0,019). Ayrica kulttre
0zgl bakimin hemsirelik egitiminin bir parcasi olarak
gorilmesi ve kiltarel farkindaligin hasta-hemsire ara-
sindaki iletisimi etkilemesine iliskin goruslerin kilttrel
yeterlik diizeyleri tGizerinde anlamli etkisi gérilmemis-
tir (Tablo 2).

Tartisma

GUnudmiz toplumunda kdiltirlerarasi iliskiler hi¢ olma-
digi kadar yogun ve karmasik bir hal almaya basla-
mustir. KlltUrlerarasi iletisim, kulturlerarasi duyarlilk,
kiltarel farkindalik ve kultirel yeterlilik gibi kavram ve
olgular ginimizde birbirini tamamlar sekilde karsi-
miza ¢ikmaktadir. Bu olgularla birlikte hasta ve hasta
yakinlari ile farkh kdlttrler ve kimlikler arasinda tani-
ma, anlama, saygl ve hosgorii zemininde bir iletisi-
min kurulmasi mimkun olabilir (21, 22). Bu noktadan
hareketle, pediatri hemsireligi dersi alan 6grencilerin
kiltarel yeterlik duizeyleri, kiltire 6zgi bakim verme-
de yasadigi guglikler ve ¢6zim oOnerilerinin belirlen-
mesini amagcladigimiz arastirmamizda hemsirelik 6G-
rencilerinin kiiltrel yeterlik diizeylerinin orta diizeyde
oldugu gorilmustir. Yapilan arastirmalarda 6grencile-
rin kiltirel yeterlik diizeylerinin orta seviyede oldugu
belirtiimektedir (23, 24). Literatirde yapilmis bu ca-
hsmalar bizim ¢alismamizla paralellik gdstermektedir.

Arastirmamizda farkh kilttirlerden kisiler ile bir arada
bulunma, ana dil disinda baska bir dil bilme, yabanci
bir Glkede hemsire olarak ¢alismay! isteme, farkh kil-
turlerin kitle iletisim araglarini takip etme, farkh kilttr-
lerden kisilerle iletisim kurmakta olup farkli kiltirlere
ait iletisim araclarini takip etme veya sosyal medya-
da iletisim kurmanin kilturel yeterlik diizeyi Gzerinde
anlamli etkisi bulunmadigi belirlenmistir. Yapilan bir
arastirmada baska kdltiirlerdeki insanlarla bir arada
olma durumu acisindan gruplar arasi anlamli bir fark
olmadigi goriliurken, baska bir arastirmada ise farkli
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kiltirden kisilerle bir arada yasayan veya karsilasan
ogrencilerin kilttrel yeterlilik puanlari daha yiksek
bulunmustur (17, 25). Bu durumun arastirmalarda yer
alan 6rneklem ozellikleri ile iliskili olabilecegi disuniil-
mektedir.

Arastirmamizda ana dil disinda baska bir dil bilmenin
kulttrel yeterlik Gzerine anlamh bir etkisi bulunmaz-
ken yapilan bazi arastirmalarda bu 6zelligin kulturel
duyarlilik ve yeterlilik puanlarini anlamh 6lgide yuk-
selttigi gorilmektedir (15, 18, 21-24, 26-29). Arastir-
mamizda yabanci Ulkede hemsire olarak ¢alismaya
istekli olmanin kdltirel yeterlilik Gzerine anlamli etki-
si olmadigi gorilmastir. Yapilan bir arastirmada ise
katilimcilarin farkh kaltirden bireylerle bir aradayken
zorlandiklari, yurt disinda ¢alismak istemedikleri be-
lirlenmistir (30). Arastirmamizda farkli kiltlrlere ait
iletisim araclarini takip etme veya sosyal medyada
iletisim kurmanin kulttrel yeterlik diizeyi Gizerinde an-
lamh etkisinin olmadigi belirlenmistir. Literatir ince-
lendiginde ise farkh kiltiirden kisilerle arkadas olmak,
iletisim kurmak ve bu kisilerle etkilesimde kalmak gibi
durumlarin 6grencilerde kilturel yeterlilik, kilttrel du-
yarlilk ve etnik merkezcilik Gzerinde anlaml etkisi
oldugu gorulmektedir (24, 31). Arastirmamiza katilan
6grencilerin yaridan fazlasinin farklh kiltirden gelen
hastalara bakim verme deneyimine sahip oldugu an-
cak bu konuda deneyimi olmayan katilimcilarin kilti-
rel yeterlik duizeyleri deneyimi olan katilimcilara gore
anlaml duzeyde yuksek bulunmustur. Bu durum 6g-
rencilerin teorik bilgisini uygulamaya aktardigi durum-
larda konu ile ilgili farkindahginin gelismesi ve eksik
yonlerini gdérmesi seklinde yorumlanabilir. Ayrica bir
hastaya bakim verirken kiiltiirel yéniniin sadece teo-
rik bilgi icerigi ile uygulamaya aktarilana kadar 6gren-
cilerin edindikleri bilginin yeterlik diizeyinin tam olarak
belirlenemeyecegi sonucuna varilabilir.

Ogrenciler farkli kiltirden hastalara bakim verme
konusunda ise iletisim-yabanci dil, farkli kdlttrlerin
uygulamalarini bilmeme, hastanin inan¢ sisteminden
kaynakli erkek hemsireden bakim almak istememe
gibi sorunlar yasadigi gordlmastir. Ayrica hasta ve
hasta yakinlarinin farkl kiltirel ve manevi degerle-
rinin (ibadethane, din gorevlisine ulasim vb.) gercek-
lestiriimesinde izlenecek streclerin belirlenmedigini
ifade etmislerdir. Literatlir incelendiginde kdlturle ilgili
olarak yapilan calismalarda farkh kdltirden hastaya
bakim verme deneyimi olan 6grencilerde bizim c¢a-
lismamizla benzer olarak en c¢ok dil problemleri, ileti-
sim sorunlari, inang ¢catismasi, hasta ve yakinlarinin
spritiel beklentilerine cevap verememe, geleneksel
uygulamalar, refakatci veya cevirmen yoksunlugu,
cinsiyet farkhhgi gibi sorunlar oldugu yasadigi belir-
lenmistir (23, 25, 26, 30).
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Arastirmamiza katilan 6grencilerin yaklasik yarisinin
farkl kiltdrlerden gelen hastalara bakim verme konu-
sunda kendilerini yeterli hissettikleri, hemsirelik egitimi
boyunca aldiklari derslerin bakim verme igin yeter-
li oldugu ve alinan egitimi yeterli bulan 6grencilerin
kilturel yeterlik diizeylerinin anlamli diizeyde yuksek
oldugu belirlenmistir (p=0,002). Arastirmamizda 6g-
renciler yasanan bu sorunlara yonelik; farkli kilttrleri
iceren uygulamali dersler olmasi, yabanci dil agirhkh
egitim verilmesi, hastanelerde yabanci dilleri bilen ki-
silerin oldugu birimler kurulmasi, hastanelerde farkli
kiltirlerdeki hastalarin bakimina yonelik hizmet ici
egitimler planlanmasi, kdilttrlerarasi hemsirelik dersi-
nin birinci siniftan itibaren mifredata koyulmasi, hem-
sirelik lisans egitimi sirecinde farkl tlkelerden gelen
misafirlerden kiiltirel uygulamalarin dinlenmesi, hem-
sirelik lisans egitiminde farkl Ulkelere gidip oradaki
hastalara bakim verme firsati saglanmasi seklinde ¢o-
zUm onerileri sunmuglardir. Yapilan arastirmalarda da
bizim ¢alismamiz ile benzer sonuglar bulunmus olup;
yabanci dil egitimi verilmesi, yurt disi ziyaretleri yapil-
masi, 6grenci degisim programlarinin tesvik edilmesi,
¢ok kiltarlt egitimlerinin yapilmasi, 6grencilerin farkli
kiltirden 6grencilerle iletisim kurmasinin saglanmasi,
yabanci hastalar i¢in standartlasmis protokollerin be-
lirrenmesi, bakim verilen alanlarda terciiman olmasi,
sanal topluluklar olusturulmasi veya video konferans-
larin dizenlenmesi, ders disi kltirel etkinlikler di-
zenlenmesi, miftedatin kiltirel anlamda yenilenmesi,
kiltarel farkindalik egitimlerinin diizenlenmesi, klinik
uygulama sirasinda mimkiinse dgrencilerin farkl k-
tirden hastalara bakim vermesinin saglanmasi gibi
Oneriler yapilmistir (17, 23, 25, 27, 30, 32-34). Yakin
gecmiste yapilan arastirmalarla bizim arastirma bul-
gulanimiz karsilastirildiginda diinya genelinde kilttrel
anlamda standartlasmis bir egitim verilmedigi ve 63-
rencilerin kiltirel anlamda belirsizlikler yasadigi gorul-
mektedir (17, 23, 25, 30, 32, 35).

Arastirmamizda farkh kiltirden gelen hastalarin ken-
dilerine 6zgu davranig/ritiellerini anlayisla karsilayan
katihmcilarin kilturel yeterlik dizeyleri anlayisla kar-
silamayan katilimcilara gore anlamli dizeyde yuksek
bulunmustur (p=0,019). Ogrencilerimiz ebeveynlerin
kiltirel uygulamalarini bakim verdigi ¢ocugun sag-
hgini riske atmayacak o6lclde izin verebilecegi ya da
literatlirde yer almayan higbir uygulamaya izin verme-
yeceklerini belirtmislerdir. Yapilan bir arastirmada da
bizim sonuclarimiza benzer olarak bulundugu ilin kil-
turel ozelliklerini 6grenen ve anlayabilen égrencilerin
kiltarel farkindaliklarinin yiksek oldugu belirlenmistir
(26).

Arastirmamizda katilimcilarin blydk bir bolima kil-
turler arasi hemsirelik kavramini daha énceden duy-
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mus olup tamamina yakini kiltirel bakimin hemsire-
ligin bir parcasi oldugunu distinmektedir. Literatiirde
hemsirelik egitiminde kiltirel yeterligin bakim verme-
de etkin oldugu ve kiltirlerarasi hemsirelik dersinin
mifredatta mutlaka olmasi gerektigi belirtiimektedir
(26, 30). Arastirmamizda 6grencilerin cogunlugu kul-
tur ve kilturel farkindaligin hasta hemsire arasinda-
ki iletisimi olumlu etkiledigini ifade etmistir. Yapilan
arastirmalar da calismamizla benzer sonuglar elde
edilmistir (23, 36).

Sonug

Pediatri hemsireligi dersi alan 6grencilerin kulturel
yeterlik diizeyinin orta derece oldugu belirlenmistir.
Farkli kiltirden gelen hastaya bakim verirken ileti-
sim, yabanci dil engeli, farkh kiltire 6zgi uygulama-
lari bilmeme, hastanin inanc¢ sistemine uygun bakim
uygulamalarini bilmeme gibi sorunlarin oldugu belir-
lenmistir. Bu sorunlarin ¢éziimiine yonelik ise 6gren-
ciler; farkli kalturleri iceren uygulamali dersler ve ya-
banci dil agirlikh egitimin strdirtlmesi, hastanelerde
farkli yabanci dilleri bilen kisilerin oldugu danismanlik
birimlerinin kurulmasi, hastanelerde farkl kulttirde-
ki hastalarin bakimina yonelik hizmet i¢i egitimlerin
planlanmasi, kiltirlerarasi hemsirelik dersinin birin-
ci siniftan itibaren verilmesi, hemsirelik lisans egitimi
surecinde farkli Glkelerden gelen misafirlerden kulta-
rel uygulamalarin dinlenilmesi, hemsirelik lisans egi-
timinde farkl Ulkelere gidip oradaki hastalara bakim
verme firsatl saglanmasi seklinde ®nerilerde bulun-
muglardir.

Tesekkiir
Arastirmaya katilan tim katilimcilara tesekkiir ederiz.

Cikar Catismasi Beyani
Herhangi bir ¢ikar ¢atismasi yoktur.

Etik Kurul Onayi

Arastirmanin her asamasi Helsinki Deklarasyonu
prensiplerine uygun olarak gerceklestirilmistir. Aras-
tirmanin yuritilebilmesi icin Stileyman Demirel Uni-
versitesi Tip Fakiltesi Klinik Arastirmalar Etik Kuru-
lu'ndan onay (07.07.2022/201) alinmistir.

Bilgilendirilmis Onam

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

Finansman

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

Amacg

Bu calismada, 6 Subat 2023'te Kahramanmaras'ta
meydana gelen 11 il ile birgok yerlesim birimini etkile-
yen depremler sonrasi Goller Yéresindeki bir Gniversi-
te hastanesine basvuran hastalarin verilerinin ortaya
konmasi ve analiz edilmesi amaclanmistir.

Gerec¢ ve Yontem

Hastanemize, 7 Subat 2023-7 Mayis 2023 tarihle-
ri arasinda basvuran depremzedelere ait elektronik
hasta kayitlar geriye doénuk incelenmistir. Hastalarin
yas, cinsiyet, uluslararasi hastalik siniflamasi-10'a
gore tani bélima, basvurdugu klinik, hastanede yatis
siresi vb. tanimlayici bilgileri elde edilmistir. Veriler;

tanimlayici istatistikler, Mann-Whitney U testi ve Mon-
te Carlo diizeltmeli ki-kare testi ile degerlendirilmistir.

Bulgular

ilk Gic aylik siirede 4104 depremzede hasta (kadin:
n=2340, %57; erkek: n=1764, %43) hastanemize
basvurmustur. Hastalarin yasi 41,00 (19,00-57,00)
yil olup %22,6 (n=927)’sI 18 yasindan kuguk ¢ocuk/
ergen, %28,85 (n=1184)’i 15-49 yas aralijinda Greme
¢agindaki kadin ve %14,1 (n=578)'i 65 yasinin Ustin-
deki yasli bireydir. Bagvurularin %2,1 (n=86)'i 112 acil
ambulansi ile hastanemize sevk edilen hastalardan
olusmustur. Hastalarin %72,4 (n=2972)'G poliklinik,
%22,4 (n=920)'0 acil, %4,8 (n=199)’i klinik ve %0,3
(n=13)'0 yogun bakim hizmeti almistir. 112 acil am-
bulansi ile hastanemize sevk edilen hastalarin bas-
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vuru yaptigi bolimler farklilik géstermistir (p<0,05).
Hastalarin %43,7 (n=1793)'si birinci ayda, %37,4
(n=1534)'0 ikinci ayda ve %18,95 (n=777)'i Uglnci
ayda saglik hizmetinden yararlanmistir. Aylik bazda
degerlendirildiginde basvuru turii ve tani kodlamalari
degisim gostermistir (p<0,05).

Sonug¢

Deprem gibi dogal afetlerden sonra sunulan saglik
hizmeti ve saglik hizmetine ulasma ihtiyaci zamana
gore degisim gostermektedir. Merkez Ussu bulundu-
gumuz ilden yaklasik 800 km 6tede olan depremin
hastanemizde olusturdugu bulgular, afet durumlarin-
da sunulan saghk hizmetinin planlanmasi ve yapilan-
dirilabilmesi yoninden énemlidir.

Anahtar Kelimeler: Afet planlamasi, Deprem, Hasta-
ne, Saghk Yonetimi

Abstract

Objective

This study, aimed to reveal and analyze the data of
patientswho appliedto a university hospitalinthe Lakes
Region after the earthquakes in Kahramanmaras on
February 6, 2023, which affected 11 provinces and
many settlements.

Material and Method

Electronic patient records of earthquake survivors
who applied to our hospital between 7 February
2023 and 7 May 2023 were retrospectively reviewed.
Descriptive information about the patients such as
age, gender, diagnosis department according to
International Classification of Diseases-10, clinic to
which they applied, and duration of hospitalization

Giris

Dogal afetler, toplumun giinlik yasam diizenini bozan
ve neden oldugu zararlarin onarilmasi ¢ogu zaman
toplumun kendi cabalari ve imkanlari ile mimkin
olmayan ekolojik olaylardir (1). Depremler, diinyada
yikici etkisi oldukca yiiksek olan dogal afetlerdir. Geli-
sen teknolojiye ragmen depremlerin ne zaman olaca-
g1 konusunda tespit yapilamamaktadir (2).

Dunyada buyuk ve yikici sonuglar olan deprem si-
nifina giren hatta “asrin felaketi” olarak adlandirilan
Kahramanmaras Depremi, 6 Subat 2023 tarihinde
gerceklesmistir. Kahramanmaras dahil 11 ilde birgok
yikim ve kayip yasanmistir (3). ilki 7,8 ve ikincisi 7,5
biyikliginde meydana gelen 2 deprem Tirkiye'de
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were obtained. Data were evaluated with descriptive
statistics, the Mann-Whitney U test, and the Chi-
square test with Monte Carlo correction.

Results

During the firstthree months, 4104 earthquake survivors
patients (female: n=2340, 57%; male: n=1764, 43%)
were admitted to our hospital. The age of the patients
was 41.00 (19.00-57.00) years and 22.6% (n=927)
were children/adolescents younger than 18 years of
age; 28.85% (n=1184) were women of reproductive
age between the ages of 15-49 and 14.1% (n=578) are
elderly individuals over 65 years of age.2.1% (n=86) of
the applications consisted of patients who were referred
to our hospital by the 112-emergency ambulance.
72.4% (n=2972) of the patients were outpatient, 22.4%
(n=920) were emergency, 4.8% (n=199) were clinical
and 0.3% (n=13) received intensive care service. The
departments that the patients referred to our hospital
by 112 emergency ambulance applied to differed
(p<0.05). Of the patients, 43.7% (n=1793) benefited
from health services in the first month, 37.4% (n=1534)
in the second month, and 18.95% (n=777) in the third
month. When evaluated on a monthly basis, the type
of application and diagnostic codes changed (p<0.05).

Conclusion

Health services provided after natural disasters such as
earthquakes and the need for access to health services
change over time. The findings of the earthquake, the
epicenter of which is approximately 800 km away from
the city we are located in, in our hospital are important
in terms of planning and structuring the health service
provided in disaster situations.

Keywords: Disaster Planning, Earthquake, Hospital,
Health Management

meydana gelmesine ragmen Suriye'de, iran'da ve
Irak'ta hissedilmistir (4). Bu depremler siddet ve kap-

sadigl alan agisindan bakildiginda yakin tarihte esi
benzeri olmayan felaketlerdir. Nitekim yasanan dep-
remler sonrasinda Turkiye'de 50.096 kisinin hayatini
kaybettigi, 158.165 kisinin de yaralandigi agiklanmis-
tir (5, 6).

Oldukca yuksek kayiplar verilen bu depremde yarali
sayisi azimsanmayacak kadar fazladir. Bu sebeple
“afet yonetimi” her zamankinden daha da énemli bir
kavram olmustur. Afet yonetimi, ¢cok yonlu ve dongu-
sel bir sireci ifade eder. Konunun doénguselligi, za-
man agisindan afet dncesine, afetin hemen sonrasina
ve ilerleyen donemlerine isaret etmektedir (7). “Afetin



hemen sonrasina ve ilerleyen déonemlerinde” depre-
min arama, kurtarma, ilk yardim, iyilestirme, rehabilite
etme sureglerinde saghk hizmetlerinin sunumu vaz-
gecilmez bir unsurdur (8).

Ulkemizde normal niifus dagdilimina gére planlanan
tibbi tedavi ve bakim hizmetleri deprem esnasinda
yetersiz kalmakta olup, afet bolgesine hem disaridan
takviye tibbi destek ve personel génderiimekte hem
de afet bolgesindeki yiki azaltmak icin hizli bir sekil-
de sevk zinciri olusturularak diger hastanelere yarali
transferi yapilmaktadir (9). Bu durum, ulusal ¢apta bir
afet yonetimi gerekliligini ortaya ¢ikarmaktadir. Has-
talarin mortalite ve morbidite oranlarini en aza indir-
mek i¢in yeterli ve iyi zamanlanmis bir afet ydnetim
¢ok dnemlidir (10). Marmara ve Van depremlerinden
cikarilan dersleri analiz eden bir ¢alisma; 6lim ve
yaralanma sayisinin depremlerin siddetinden ya da
baydkligunden daha ziyade hazirhklarin yeterliligi ve
erken midahale ile iliskili oldugunu géstermistir (11).

Bu nedenle deprem sonrasi verilerin toplanmasi ve
analizi, gelecekte bu ve benzeri durumlara karsi ge-
rekli dnlemlerin alinabilmesi i¢in oldukga 6nemlidir.
Bu kapsamda calismada, deprem sonrasi hastanemi-
ze basvuran hastalarin verilerinin ortaya konmasi ve
analiz edilmesi amaglanmistir. Calismanin, gelecek-
te yasanabilecek olan depremlerde sunulacak saglik
hizmetlerinin organizasyonunun saglanmasinda yol
gosterici olabilecegi, alinacak dnlemlerin ve planla-
malarin belirlenmesinde literatiire katki saglayabile-
cegi dusunulmektedir.

Gerecg ve Yontem

Arastirmanin Tiiri
Arastirma retrospektif ve tanimlayici tiptedir.

Arastirma Evren ve Orneklemi

Calisma, hastanenin kalite yonetim biriminde yapil-
mistir. Arastirma kapsaminda 7 Subat 2023-7 Mayis
2023 tarihleri arasinda hastanemize basvurup ‘X34—
Depremzede’ tanisi girilmis olan depremzedelere ait
elektronik hasta kayitlari tamsayim yapilarak geriye
donuk olarak incelenmistir.

Veri Toplama Araclan

Veriler, uluslararasi hastalik siniflamasi-10 (ing. Interna-
tional Classification of Diseases, ICD-10)'a gore ‘X34—
Depremzede’ tanisi girilmis olan elektronik hasta kayit-
larindan arastirmaci tarafindan olusturulan veri toplama
formu aracihgiyla elde edilmistir. Bu formda; hastalarin
yasl, cinsiyeti, geldigi ili, ICD-10'a gore tani bolima,
basvuru sekli, tedavi ihtiyaci (ayaktan/yatan), basvurdu-
gu Klinik, yatis suresi vb. gibi bilgiler yer almistir.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Verilerin Degerlendirilmesi

Arastirmanin verileri IBM SPSS v.23 paket programi
ile degerlendiriimistir. Numerik degiskenlerin normal
dagilima uygunlugu Shapiro-Wilk testi ile incelenmistir.
Bagimsiz degiskenlere gore gruplandirilan verilerdeki
fark, Mann-Whitney U testi ve Monte Carlo diizeltmeli
ki-kare testi ile analiz edilmistir. Veriler; siklik (n), yliizde
(%) ve ortanca (1. ceyreklik-3. ceyreklik) olarak sunul-
mustur. P degeri 0,05 degerinin altinda iken anlamli
kabul edilmistir.

Bulgular

Arastirmanin veri inceleme suresini kapsayan Ug¢ aylik
strede 4104 depremzede hasta (kadin: n=2340, %57;
erkek: n=1764, %43) hastanemize basvuruda bulun-
mustur. Hastalarin yasi 41,00 (19,00-57,00) yil olup
%22,6 (n=927)'si 18 yasindan kiguk cocuk/ergen,
%28,85 (n=1184)'i 15-49 yas aralijinda Greme cagin-
daki kadin ve %14,1 (n=578)'i 65 yasinin Ustindeki
yasli bireydir.

Hastanemiz, depremin etkiledigi tim illerden gelen
hastalardan basvuru almakla birlikte hastalarin geldik-
leri iller arasinda Hatay (n=1465, %35,7), Kahraman-
maras (n=886, %21,6) ve Malatya (n=606, %14,8) ilk
Uc sirada yer almistir. Hastanemize yapilan basvuru-
larin %2,1 (n=86)'i 112 acil ambulansi ile hastanemize
sevk edilen hastalardan olusmustur. 112 acil ambulans
ile hastanemize sevk edilen hastalarin (n=43, %50 ka-
din, n=43, %50 erkek) yas! (40,00 (13,75-62,75) yil)
ile diger transfer yollari ile hastanemize basvuran has-
talarin (n=2297, %57,2 kadin, n=1721, %42,8 erkek)
yas! (41,00 (19,00-57,00) yil) ve cinsiyet dagilimlari
benzerdir (sirasiyla p=0,936; p=0,184).

Diger yandan basvuru yapan tim hastalarin %72,4
(n=2972)'G  poliklinik, %22,4 (n=920)'G acil, %4,8
(n=199)'i klinik (yatakl servis) ve %0,3 (n=13)’U yogun
bakim hizmeti almistir (Tablo 1). Hastanemize 7 Subat
2023-7 Mayis 2023 tarihleri arasinda basvuran 4104
hastanin 4102’si taburcu olmus olup 112 acil ambulan-
sl ile hastanemize sevk edilmis olan 2 hastanin tedavisi
4 Temmuz 2023 tarihi itibariyle ortopedi ve travmatoloji
yatakli servislerinde devam etmektedir. Hastanemize
basvuran 4104 depremzede hastadan 142'si acil ya
da elektif olarak ameliyat edilmistir. 112 acil ambulan-
si ile hastanemize sevk edilip basvuru dosyasi kapa-
nan hastalarin (n=84) basvuru dosyasinin kapanma
stresi 0,00 (0,00-0,00) gin ve yatakl serviste yatis
(n=14) suresi 4,00 (2,00-17,75) gln iken diger hasta-
lar (n=4018) icin basvuru dosyasinin kapanma siresi
0,00 (0,00-0,00) guin ve yatakl serviste yatis (n=196)
suresi 2,50 (1,00-7,00) gun olarak hesaplanmistir. Bu
baglamda, gruplara gére basvuru dosyasinin kapanma

446



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

suresi fark olustururken (p=0,005), yatakli serviste ya-
tis suresi fark olusturmamistir (p=0,069).

112 acil ambulansi ile hastanemize sevk edilen hastalar
ile diger transfer yollari ile hastanemize basvuru yapan
hastalarin basvuru yaptigi boliimler arasinda fark tespit
edilmistir (Tablo 1). Buna gore; acil servis (%81,4’e kar-
Sl %21,2), genel pediatri servisi (%3,5’e karsi %0,3),
fiziksel tip ve rehabilitasyon servisi (%4,7'ye karsi
%0,3), gogus hastaliklar servisi (%2,3'e karsi %0), ka-
din dogum servisi (%2,3’e karsi %0,5), nefroloji servisi
(%1,2'ye karsi %0), yogun bakim (anestezi ve reani-
masyon) servisi (%2,3'e karsl %0) 112 acil ambulansi
ile hastanemize sevk edilen hastalarin basvuru oran-
larinin fark olusturdugu Klinikler iken deri ve zihrevi
hastaliklar poliklinigi (%4,8'e karsi %0), goz hastaliklari
poliklinigi (%9'a karsi %0), kulak burun bogaz poliklini-
gi (%5'e kars! %0), ortopedi ve travmatoloji poliklinigi

Hastaneye Basvuran Depremzede Hastalarin Analizi

(%4,4°e kars! %0) ise diger transfer yollar ile hasta-
nemize basvuru yapan hastalarin basvuru oranlarinda
fark tespit edilen boltimler olmustur (p<0,001).

Tum ana bilim dallar ve hastalarin basvuru tirleri (acil,
Klinik, poliklinik, yogun bakim) dikkate alindiginda en
fazla basvuru yapilan bélim acil servis olmustur (Tab-
lo 2). Acil servis ve poliklinik basvurulari goz ardi edil-
diginde ise siklik sirasina gore yatarak bakim ihtiyaci
olan 212 hastanin yatis yapildigi ilk 10 bolim Tablo 3'te
belirtilmistir.

Basvurularin, depremden sonraki ilk Gi¢ aylik periyotta-
ki dagihmlari incelendiginde ilk ayda hastalarin %43,7
(n=1793)’sinin, ikinci ayda %37,4 (n=1534)'GUnln ve
Uctincl ayda %18,95 (n=777)'inin saghk hizmetinden
yararlandigi  goralmustir. Aylik bazda degerlendiril-
diginde basvuru tiri degisim gostermistir (p<0,001),

Tablo 1 Basvuru Sekline Gore Sunulan Hizmet Birimi

Tumu 112 acil ambulansi Diger o
(n=4104) (n=86) (n=4018) [DCELL
Acil servis 22,4 (920) 81,4 (70) @ 21,2 (850) ®
Klinik (Yatakh servis) 4,8 (199) 16,3 (14) @ 4,6 (185)° Sk
Yogun bakim 0,3 (13) 23(2)® 0,3 (11)°*
Poliklinik 72,4 (2972) 0(0)® 74 (2972)°
*. p degeri 0,05 diizeyinin altinda iken anlamlidir.
a-b: Farkli Ust simge ile gosterilen degiskenler arasinda fark vardir. Veriler, % (n) olarak sunulmustur.
En Fazla Bagvuru Yapilan ilk 10 Bélim
n %
Acil servis 920 22,4
Goz hastaliklan poliklinigi 363 8,8
Kulak burun bogaz poliklinigi 202 4,9
Deri ve ziihrevi hastaliklar poliklinigi 193 4,7
Ortopedi ve travmatoloji poliklinigi 175 4,3
Kardiyoloji poliklinigi 171 4,2
Ruh saghgi ve hastaliklari poliklinigi 145 D)
Beyin ve sinir cerrahisi poliklinigi 125 3,0
Kadin hastaliklari ve dogum poliklinigi 112 2,7
Noroloji poliklinigi 101 25
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En Fazla Yatarak Bakim Hizmeti Veren ilk 10 Bolim

n %
Cocuk sagligi ve hastaliklar servisi
Genel pediatri servisi 17 8,0
Cocuk gastroenterolojisi servisi 9 4,2
Cocuk norolojisi servisi 6 2,8
Neonatoloji yogun bakim servisi 3 14
Cocuk endokrinolojisi servisi 2 0,9
Neonatoloji servisi 1 0,5
Cocuk immunolojisi ve alerji hastaliklar! servisi 1 0,5
Kadin hastaliklari ve dogum servisi
Kadin dogum servisi 21 9,9
Jinekolojik onkoloji servisi 2 0,9
Beyin ve sinir cerrahisi servisi 17 8,0
Fiziksel tip ve rehabilitasyon servisi 15 7,1
Ortopedi ve travmatoloji servisi 14 6,6
Goz hastaliklar servisi 14 6,6
ic hastaliklari servisi
Gastroenteroloji servisi 8 3,8
Hematoloji servisi 3 1,4
Nefroloji servisi 2 0,9
Endokrinoloji ve metabolizma hastaliklari servisi 1 0,5
Noroloji servisi 13 6,1
Genel cerrahi servisi 8 3,8
Kalp damar cerrahi servisi 8 3,8
Depremden Sonraki ilk Ug Ayda Basvuru Tiriiniin Degisimi
1. ay (n=1793) 2. ay (n=1534) 3. ay (n=777) p degeri
Poliklinik 63,7 (1143) @ 78,5 (1204) ® 80,4 (625)°
Acil servis 30,1 (540) @ 17,1 (262) ° 15,2 (118) ®
Klinik (Yatakl servis) 5,9 (105) 4 (62) 4,1 (32) <0.001*
Yogun bakim 0,3 (5) 0,4 (6) 0,3 (2)
Toplam 43,7 (1793) 37,4 (1534) 18,9 (777)

*: p degeri 0,05 diizeyinin altinda iken anlamlidir. a-b: Farkl tst simge ile gosterilen degiskenler arasinda fark vardir.

Veriler, % (n) olarak sunulmustur.
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(Tablo 4). Ote yandan acil servise (1.ay: %58,7, 2.ay:
%28,5, 3.ay: %12,8), cocuk ndrolojisi poliklinigine (1.ay:
%26,5, 2.ay: %51,1, 3.ay: %22,4), deri ve zihrevi has-
taliklar poliklinigine (1.ay: %28, 2.ay: %44, 3.ay: %28),
endoskopi Unitesine (1.ay: %26,1, 2.ay: %30,4, 3.ay:
%43,5), kadin dogum servisine (1.ay: %71,4, 2.ay:
%14,3, 3.ay: %14,3), noroloji poliklinigine (1.ay: %30,7,
2.ay. %40,6, 3.ay: %28,7), ortopedi ve travmatoloji

Tablo 5 ICD-10'a Gore Tani Bolumleri
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poliklinigine (1.ay: %42,3, 2.ay: %30,3, 3.ay: %27,4),
romatoloji poliklinigine (l.ay: %26,7, 2.ay: %37,7,
3.ay: %35,6) ve Uroloji poliklinigine (1.ay: %22,2, 2.ay:
%44,5, 3.ay: %33,3) yapilan basvuru oranlari farkllk
olusturmustur (p<0,001).

Hastalarin tanilari, X34—Depremzede tani kodu analiz
disi birakilarak, ICD-10'a gére kategorize edilmigtir.

Tumu l.ay 2.ay 3.ay dederi
(n=5233) | (n=2431) | (n=1873) | (n=929) | P @€Y

Belirli enfeksiy6z ve paraziter
hastaliklar (A, B) 2,3 (122) 2,3 (56) 2,6 (48) 1,9 (18) 0,475
Neoplazmalar (C, D) & Kan ve kan yapici
organlarin hastaliklari ve immiin sistemin 4,5 (234) 4,4 (108) 4,6 (86) 4,3 (40) 0,681
bazi bozukluklari (D)
Endokrin, niitrisyonel ve metabolik
hastaliklar (E) 7,0 (367) 6,5 (158) 7,2 (134) 8,1 (75) 0,751
Zihin ve davranis bozukluklari (F) 2,7 (141) 2,3 (57) 2,8 (52) 3,4 (32) 0,481
Sinir sistemi hastaliklar (G) 1,7 (88) 1,6 (38) 1,8 (34) 1,7 (16) 0,967
Goz ve eklerinin hastaliklan/Kulak ve
mastoid c¢ikinti hastaliklar1 (H) el (20 B ([t B S BIEES
Dolasim sistemi hastaliklari (I) 4,3 (224) 4,0 (97) 4,9 (92) 3,8 (35) 0,332
Solunum sistemi hastaliklari (J) 10,0 (525) | 11,5(279) 2 | 9,2(173)" 7,9 (73)° <0,001*
Sindirim sistemi hastaliklari (K) 7,3 (382) 7,7 (188) 6,8 (128) 7,1 (66) 0,073
Deri ve subkiitan dokunun hastaliklari (L) 5,9 (307) 5,0 (122) 6,3 (118) 7,2 (67) 0,260
Kas iskelet sisteminin ve bag dokunun
hastaliklar (M) 10,2 (535) | 9,9 (241) | 10,4 (194) | 10,8 (100) 0,780
Genitouriner sistem hastaliklari (N) 3,8 (199) 3,7 (89) 3,7 (69) 4,4 (41) 0,683
Gebelik, dogum ve lohusalik (O) 0,4 (23) 0,6 (15) 0,2 (4) 0,4 (4) 0,082
Perinatal donemden kaynaklanan bazi
durumlar (P) 0,1 (4) 0,1 (2) 0,1 (2) 0 (0) 0,831
Konjenital malformasyon_lar, deformasyonlar 0,2 (10) 0.2 (5) 0.3 (5) 0(0) 0,379
ve kromozom anomalileri (Q)
Semptomlar, belirtiler ve anormal klinik 13,7 (256)
ve laboratuvar bulgulari, baska yerde 14,8 (774) | 15,4(374)2 _— 15,5(144)* | 0,009*
siniflanmamis (R)
Yaralanma, zehirlenme ve dis nedenlerin 3,6 (187) | 41(99)° | 3.0(57)" 3,3(31)" 0.032*
bazi sonuglari (S, T) ’ ’ ' ’ ’
Morbidite ve mortalite dis etkenleri a . . "
(U, V, W, X, Y) 0,9 (49) 1,3 (31) 0,7 (13) 0,5(5) 0,017
Saglik durumunu etkileyen faktorler (Z) 12,1 (635) | 11,3 (274) | 13,6 (255) | 11,4 (106) 0,167

Not: Coklu tani kodu girilebildigi icin n degeri 6rneklemden farklidir. *: p degeri 0,05 diizeyinin altinda iken anlamhidir.
a-b: Farkli Gst simge ile gosterilen degiskenler arasinda fark vardir. Veriler, % (n) olarak sunulmustur.
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Bunun sonunda sirayla R, Z ve M tani bélimlerinin en
sik kodlanan ilk G¢ ICD-10 tani boélimd oldugu sap-
tanmistir (Tablo 5). Aylara gore ise J, R, S-T ve U-V-
W-X-Y tani bolimu kodlamalarinda fark saptanmistir
(Tablo 5).

Tartisma

Yapilan istatistiksel calismalara gore jeofiziksel ol-
gular sonucu gerceklesen deprem, dogal afetler ara-
sinda etkisi ve riskleri agisindan ikinci siradadir (12).
Turkiye, dinyanin en énemli deprem kusaklarindan
biri olan Alp-Himalaya kusagi Uizerinde yer almakta-
dir. 1900’'den ginimuize buydklugld 7'nin Gzerinde
20 deprem meydana gelmistir. Bu da Turkiye'yi dep-
remlerden zarar goren Ulkeler siralamasinda en (st
siralara tasimaktadir. 2023 Kahramanmaras depremi
can kaybi ve agir hasar bakimindan en buytik deprem
olarak kaydedilmistir (13).

Depremin etkiledigi bolgelerde bulunan bazi sehirler-
de bircok mahalle hatta sehrin buytk kismi tamamen
yikilmis bazi bolgeler ise tamamen gé¢cmuis durum-
dadir (3). Glncel hasar tespit verilerine gore Saglhk
Bakanligina ait 27, Universitelere ait 6 ve 6zel sektdre
ait 9 olmak lzere bdlgedeki toplam 42 hastane bina-
sinin agir ve orta hasarli durumda oldugu bildirilmistir.
Deprem boélgesinden; hava araglariyla 2.496, ambu-
lans ve diger araclarla 48.758, deniz araclaryla 327
olmak Uizere toplam 51.581 yaralinin sevki diger illere
yapimistir (13).

Bu kapsamda deprem bélgesinden ortalama 800 km
uzakliktaki ilimize yerlesen veya direkt nakli saglanan
depremzedelerden ilk G¢ ayhk sirede hastanemize
toplam basvuru sayisi 4104 olmustur. Basvuru yapan
hastalar depremden etkilenen tim illerden gelmekle
birlikte en ¢ok Hatay'dan gelmistir. Hastanemize ya-
pilan basvurularin %2,1 (n=86)’i 112 acil ambulansi
ile hastanemize sevk edilen hastalardan olusmustur.
112 acil ambulansi ile hastanemize sevk edilen has-
talar ile diger transfer yollari ile hastanemize basvuru
yapan hastalarin basvuru yaptigi boélimler arasinda
fark tespit edilmistir. Acil servis, yogun bakim ve kli-
nik yatislarinda 112 acil ambulansi ile basvuran has-
talar fazla iken, poliklinik hizmetlerine diger basvuru
sekilleri fazla olmustur. Hastalarin acil saglik hizmeti
ihtiyacina gére 112 acil ambulansi ile sevkinin sag-
landigi distindldigiinde basvuru seklindeki bu fark-
hligin beklenen bir sonu¢ oldugu sdylenebilir. 2020
izmir depremi sonuglarini inceleyen bir calismada
215 (%68,6) kisinin ambulanslarla ¢esitli merkezlere
gotirildiga ve bu merkezlere ayakta tedavi alan pek
¢ok hastanin kendi imkanlariyla basvurdugu belirlen-
mistir (14).

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Calismada depremzede hastalara en fazla yata-
rak bakim hizmeti veren ilk 10 bdlimden ilki Cocuk
Sagligi ve Hastaliklari Servisi iken ikinci bolim Ka-
din Hastaliklari ve Dogum Servisi olmustur. Deprem
tiim insanlar i¢in yikici etkilere yol agsa da bazi nifus
gruplari icin daha agir etkileri olmaktadir. Ozellikle ha-
mile kadinlarin ve gocuklarin bu sirecgten ¢ok daha
fazla etkilendigi bilinmektedir (15, 16). Depremde
saglikli konut, yeterli beslenme diizeyi vb. gibi sag-
hdin temel belirleyicileri olan kosullarin bozulmasi
¢ocuklar Uzerindeki olumsuz etkiyi arttirmaktadir.
Ayni zamanda c¢ocuk bedeninin, yetiskin insanin ki-
¢ulttlmis bir modeli olmamasi, pek cok fizyolojik ve
anatomik farkliliklari olmasi, heniiz gelismemis olan
bagisiklik sistemleri ve bakimda eriskinlere bagimli
olmalari ¢ocuklarin deprem gibi afetlerden daha fazla
etkilenmesine sebep olmaktadir (17, 18). Bu sebep-
lerle depremzede ¢ocuk hastalarin tedavi siireclerinin
hastaneye yatarak tamamlandigi séylenebilir. ikin-
ci siklikla yatis yapilan klinigin Kadin Hastaliklari ve
Dogum Servisi olmasi treme cagindaki depremzede
kadinlarin gebelik hizmetleri, dogum ve dogum sonu
hizmetleri alma ihtiyaci ile iliskilendirilebilir. Ayrica ge-
belik takibinin ertelenememesi, dogumun zorunlu ve
acil bir saglik ihtiyaci olmasi bu sonucu desteklemek-
tedir. Bir calismada deprem sonrasi hamilelik kompli-
kasyonlarinin, kanamalarin ve taburculuk strelerinin
arttigi bildirilmistir (19).

Depremzedelerin blylk ¢cogunlugu afeti takip eden
ilk giinlerde acil servislere basvurmaktadir (20). Lite-
ratirde deprem sonrasinda en sik ortopedi ve trav-
matoloji alanini ilgilendiren yaralanmalar sebebiyle
basvuru oldugu dolayisiyla en sik yatis yapilan biri-
min ortopedi ve travmatoloji kliniklerinin oldugu bildi-
rilmistir (9, 21, 22). 2010 Haiti depremi sonuglarinin
analiz edildigi bir calismada depremden sonraki ilk
2 hafta icinde travma vakalarinin agirlikh oldugunu,
2. haftadan sonra ise solunum, sindirim, genitodriner,
oftalmolojik ve dermatolojik tanilarla takip edilen has-
talarin arttigi bildirilmistir (23). Literatiire benzer se-
kilde calismada depremden sonraki basvuru birimleri
incelendiginde ilk ayda acil servis, kadin hastaliklari
ve dogum, ortopedi ve travmatoloji gibi akut tedavi
ihtiyaci gerektiren birimlere basvuru yiksek iken son-
raki 2 ayda kronik hastaliklar ve elektif tedavi ihtiyag-
larina yonelik basvurularin 6n plana ¢iktigi goérilmus-
tar.

Cerrahi branslar arasinda en fazla yatarak bakim hiz-
meti veren servis siralamasinda; kadin hastaliklari ve
dogum servisi, beyin ve sinir cerrahisi servisi, orto-
pedi ve travmatoloji servisi, goz hastaliklari servisi,
genel cerrahi servisi ve kalp damar cerrahi servisi
on siralarda yer almistir. Bu cerrahi branslar arasin-
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dan beyin ve sinir cerrahisinin, ortopedi ve travma-
tolojinin, genel cerrahinin ve kalp damar cerrahisinin
depremin dogrudan etkiledigi hastalarin tedavisinde
primer rol aldigi gozlenmistir. Depremlerde cerrahi
midahalelerin mortaliteyi ve morbiditeyi azaltmada
kilit rol oynadigi bilinmektedir (24). Deprem sonrasin-
da siklkla ortopedi ve travmatoloji alanini ilgilendiren
yaralanmalarla karsilasiimaktadir. Bununla birlikte
daha o6lumciil olan gogus, kafa ve batin yaralanma-
lari daha az siklikla goérilmektedir (25, 26). Deprem
yasanan bolge ile hastanemiz arasindaki mesafeye
ragmen hastalarin cerrahi tedavi ihtiyacinin devam
ediyor olmasi deprem sonuglarinin saglik hizmeti
sunumunu dogrudan ve dolayli yoldan etkileme bo-
yutunu godz 6nline sermektedir. Bu deprem sonrasi,
ulasimi daha kolay/hizli olan yakin ve/veya merkezi
(Mersin, Ankara, istanbul, vb.) illere ‘kara, hava veya
deniz yardim koridoru’ yoluyla yapilan hasta naklinin
daha fazla oldugu g6zlenmistir. Bu nedenle afet son-
rasi kriz ydnetimi asamasinda gerceklestirilen triyaja
gore acil cerrahi midahalenin gerekli oldugu deprem-
zedelerin yakin ve/veya merkezi illere yonlendirilmis
olmasinin, hastanemizde acil cerrahi midahalelere
duyulan ihtiyaci azaltmis ya da elektif sartlarda yapi-
labilecek cerrahi olgularin oranini gérece yikseltmis
olabilecegi distinulmektedir. Clinkii deprem sonrasi
gecen yaklasik 5,5 aya ragmen yatakl cerrahi servis-
te saghk hizmeti almaya ihtiya¢ duyan 2 olgumuzun
112 acil ambulansi ile hastanemize sevk edilen has-
talardan olmasi ve tekrarli cerrahi tedaviler gegirmis
olmalari, depremle dogrudan iliskili travma hastalari-
nin yogun olarak sevk edildigi hastanelerdeki saglik
hizmeti sunumunda farklilasmalarin olabilecegini du-
stindirmektedir.

Depremlerde ilk midahale asamasindan sonra ya-
sam kosullarindaki degisiklikler sebebiyle bulasici
hastalik salginlarinin ortaya ¢ikma egilimi artmaktadir
(16). Cin'de ve iran'da yasanan depremlerde solunum
yolu enfeksiyonlari, ishal ve idrar yolu enfeksiyonlari
goruldagu bildirilmistir (27). Benzer sekilde calismada
hastanemizde tedavi géren depremzedelerin aldiklari
tani kodlari incelendiginde solunum yolu hastaliklari
tanisinin ilk ayda diger 2 aya gére anlaml dizeyde
yuksek oldugu gorilmustir. Depremin kis aylarinda
yasanmasi, solunum yolu hastaliklarinin yiiksek oran-
da ortaya ¢ikmasinin nedenlerinden biri olabilir.

Depremden sonra ilk U¢ aylik periyotta depremzede-
lerin hastanemize yaptiklari basvurular, ilk aya gore
takip eden aylarda azalma egilimi gostermistir. ilk iki
haftada, depreme bagli yaralanmalar ve buna bagh
saglik hizmeti talebi agirlikli olmaktadir. Bu ilk birkag
haftadan sonra, yaralanmalarin bakiminin ve tedavisi-
nin yaninda daha genel saglik gereksinimlerine yone-
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lik hizmet ihtiyaci olusmaktadir. Uzun vadede, saglik
ihtiyaclarinin rehabilitasyon, ruh saghgi ve kronik sag-
ik durumlar etrafinda yogunlastigi bilinmektedir (16).

Turkiye'nin bir gercegi olan ve yizlesmeye devam
edecegimiz, su ana kadar binlerce kayip verdigimiz
depremlerdeki kayiplari azaltmak icin ulusal afet yo-
netimi titizlikle planlanmalidir. Afet yonetimi planlama-
sinin sistematik ve kapsayici olmasi basarili olmasini
saglayan faktorlerdir (28). Afet yonetiminde onemli
gorevleri ve sorumluluklari olan saglhk kurumlarinin
afetlere hazirlikli olmalari blyik 6nem tasimaktadir.
Afetlerde saglhk kurumlarinin sorumluluklari; perso-
nel ve hizmet sunulan hastalarin gtivenliginin saglan-
masi ve afet aninda ve sonrasinda artan tibbi bakim
ve tedavi hizmetlerinin karsilanmasi gibi durumlari
kapsamaktadir (29). Bu kapsamda ¢alisma sonucla-
rindan elde edilen verilerin depremlerde saglik hiz-
meti sunumunda karsilasilan sorunlara getirilecek
¢oziimlere 6nceden hazirlikli olma noktasinda orga-
nizasyonel ve ulusal dizeylerde ¢ikarimlari bulun-
maktadir. Afet yonetim planlamasinda hastanelerin
hazirhkl olmalarini saglayacak acil eylem planinin
olusturulmasinda calisma sonuclari yol gosterici ola-
bilir. Ayrica deprem sonrasi basvuru yogunlugunun
arttig1 branslara gore personel planlamasinin yapil-
masi saglik hizmeti sunumunun devamliligini ve ka-
litesini arttirabilir.

Sinirhlik

Tek merkezde vydratilmesi ¢alismanin sinirlihgini
olusturmaktadir. Depremde etkilenen illerden diger
illere ve hastanelere gergeklesen hasta sevklerinin
ve basvurularinin tim Ulke genelinde incelenmemis
olmasi arastirmanin kisithhigidir.

Sonuc

Depremlerin degisiklik gdsteren olumsuz sonucla-
r olsa da depremin etkilerini azaltmak i¢in hazirlikh
olmanin hayati 6nem tasidigi aciktir. Saglik hizmeti
veren kurumlarin, depreme bagli yaralanmalarin ilk
tedavisinden ilk birkag hafta icinde ortaya ¢ikan daha
genel saglik gereksinimlerine gecisle degisen saghk
onceliklerine hazirlanmalari gerekmektedir. Hazirhk
sirecinin anahtar eylemleri; kurumsal ve ulusal orga-
nizasyonun saglanmasini, saglik personelinin plan-
lanmasini ve egitimini icermektedir. Sagligin temel
bir insan hakki oldugu g6z 6éniine alinarak saglik hiz-
meti veren kurumlarin deprem gibi afetler i¢in hazir-
likh olmalar saglanmali ve koordinasyon kapasiteleri
glclendirilmelidir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.



Etik Kurul Onayi

Calisma, Suleyman Demirel Universitesi Tip Fakiil-
tesi Klinik Arastirmalar Etik Kurulu’nun 23.05.2023
tarihli toplantisinda 121 sayili karar ile onaylanmis-
tir. Arastirmanin yuritilmesi, 06.06.2023 tarihli ve
E-26515734-605.01-508860 sayil izin ile kurum ta-
rafindan da onaylanmistir. Arastirma “Helsinki Dekla-
rasyonu”na gore yapilmistir.

Bilgilendirilmis Onam
Arastirma retrospektif olarak yapildigi icin bilgilendiril-
mis onam beyani bulunmamaktadir.

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 Katkilari

VK: Calismanin planlanmasi, Verilerin islenmesi, For-
mal analizler, Arastirma, Metodoloji, Validasyon, Gor-
sellestirme, Makalenin yazimi.

HCE: Calismanin planlanmasi, Verilerin islenmesi,
Arastirma, Metodoloji, Validasyon, Gorsellestirme,
Makalenin diizenlenmesi.

TC: Calismanin planlanmasi, Verilerin islenmesi,
Arastirma, Metodoloji, Validasyon, Gorsellestirme,
Makalenin diizenlenmesi.

BAU: Arastirma, Validasyon, Makalenin diizenlenmesi.
ET: Arastirma, Validasyon, Makalenin diizenlenmesi.
FB: Arastirma, Validasyon, Makalenin diizenlenmesi.
DE: Arastirma, Validasyon, Makalenin diizenlenmesi.
SE: Calismanin planlanmasi, Verilerin islenmesi, For-
mal analizler, Arastirma, Metodoloji, Validasyon, Gor-

sellestirme, Makalenin yazimi.

RY: Calismanin planlanmasi, Arastirma, Validasyon,
Makalenin diizenlenmesi.

Editoryal

Makalenin yazarlarindan SE derginin yardimci editor-
lerinden biri olarak gérev almakla birlikte bu makalenin
yayim sireclerinin hichir asamasinda gorev almamistir.

Siileyman Demirel Universitesi Tip Fakdltesi Dergisi

Kaynaklar

1. Altun F. Economic and social impacts of disasters: An assess-
ment of the example of Turkey. Turkish Journal of Social Work
2018; 2:1-15.

2. Yimaz RC, Kocamaz D. Yikici deprem sonrasinda erken re-
habilitatif midahaleler ile sakatlik dnlenebilir: Kahramanma-
ras-Pazarcik depremi sonrasi rehabilitasyon calisanlarina
mektup. Turkish Journal of Family Medicine and Primary Care
2023;17(1): 1-5.

3. Utkucu M, Durmus H, Uzunca F, Nalbant S. 6 Subat 2023 Ga-
ziantep (Mw=7.7) ve Elbistan (Mw=7.5) depremleri tizerine bir
degerlendirme [internet]. Sakarya Universitesi Afet Yonetim
Uygulama ve Arastirma Merkezi ve Jeofizik Miuhendisligi Bo-
lima, Sakarya, 2023. Erisim adresi: http://www.aym.sakarya.
edu.tr/wp-content/uploads/Rapor_Son.pdf

4. International Charter Space & Major Disasters. Kahraman-
maras earthquakes in Turkiye [internet]. 2023 [Erisim Tarihi:
3 Temmuz 2023]. Erisim adresi: https://disasterscharter.org/
web/guest/activations/-/article/earthquake-in-turkey-activati-
on-797-

5. AFAD. Press bulletin-21 about the earthquake in Kahraman-
maras [internet]. 2023. [Erisim Tarihi 3 Temmuz 2023]. Erisim
adresi: https://en.afad.gov.tr/press-bulletin-22-about-the-eart-
hquake-in-Kahramanmaras

6. World Health Organization. WHO flash appeal Earthquake
response in Tirkiye and whole of Syria [internet]. 2023. [Eri-
sim Tarihi 3 Temmuz 2023]. Erisim adresi: https://cdn.who.
int/media/docs/defaultsource/documents/emergencies/2023/
who_flashappeal_earthquakeresponse_11-feb-2023.pdf?sfvr-
sn=94d4de2a_1

7. Sengun H, Kicliksen M. Afet yodnetimi egitimi nicin gerek-
li? Erciyes Universitesi Sosyal Bilimler Enstitiisti Dergisi 2019;
33(46):193-211.

8. Kiran $. Saglkta afet ve acil durumlara hazirlik baglaminda
ulusal ve uluslararasi mevzuat. In: Durmus A, Amarat M, edi-
torler. Olagan Disi Durumlarda Saglik Yoénetimi (1. Baski), is-
tanbul, 2023; 319-50.

9. Karaman S, Sen Tanrikulu C, Tanrikulu Y, Bayramoglu A. 2011
Van depremi: Erzurum bélge egitim ve arastirma hastanesi acil
servisine basvuran olgularin analizi. Ankara Egitim ve Arastir-
ma Hastanesi Tip Dergisi 2015; 48(1): 13-9.

10. Eyler Y, Kilig TY, Duman Atilla O, Berksoy E. Analysis of pa-
tients admitted to health sciences University Tepecik Education
And Research Hospital emergency clinics after the izmir eart-
hquake in october 30, 2020. J Tepecik Educ Res Hosp 2022;
32(3):372-7.

11. Oziigelik DN. Turkiye'de 1999 Marmara depreminden 2011 Van
depremine aldigimiz dersler. Oziigelik DN, editor. Afetlerde Acil
Tip Hizmetleri (1. Baski). Ankara, Turkiye Klinikleri, 2019;17-28.

12. Khosravi B, Xosravi T, Ziapour A, Fattahi E, Chaboksavar F,
Yoosefi LJ. Challenges and problems facing 2017 kermanshah
earthquake survivors: a qualitative study. Community Mental
Health Journal 2021; 57: 340-8.

13. T.C. Cumhurbaskanhgi Strateji ve Bltgce Baskanhgi. 2023 Kah-
ramanmaras ve Hatay Depremleri Raporu [internet]. 2023. [Eri-
sim Tarihi 3 Temmuz 2023]. Erisim adresi: https://www.sbb.gov.
tr/wp-content/uploads/2023/03/2023-Kahramanmaras-ve-Ha-
tay-Depremleri-Raporu.pdf

14. Uz I, Cetin M, Songur Kodik M, Guvenc E, Karbek Akarca F,
Ersel M. Emergency department management after the 2020
Aegean Sea- izmir earthquake. Ulus Travma Acil Cerrahi Derg
2022; 28:361-8.

15. Harville E, Do M.Reproductive and birth outcomes in Haiti befo-
re and after the 2010 earthquake. Disaster Medicine and Public
Health Preparedness 2016; 10(1), 59-66.

16. Cartwright C, Hall M, Lee ACK. The changing health priorities
of earthquake response and implications for preparedness: a
scoping review. Public Health 2017; 150: 60-70.

452



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

Gurbiliz F, Koyuncu NE. Cocuklar ve deprem. International Con-
ference on Scientific and Academic Research 2023; 1: 379-83.
Soygit MB, Giindogdu H, Kilig Z, Tekin EO. Deprem bdl-
gesinde cocuk olmak. REFLEKTIF Sosyal Bilimler Dergisi
2023; 4(2), 419-35.

Bloem CM, Miller AC. Disasters and women’s health: reflecti-
ons from the 2010 earthquake in Haiti. Prehosp Disaster Med
2013, 28:150-4.

Sari H, Ozel M, Akkog M, Sen A. First-week analysis after the
Turkey earthquakes: demographic and clinical outcomes of vic-
tims. Prehospital and Disaster Medicine 2023; 38(3), 294-300.
Dursun R, Gormeli CA, Gérmeli G. 2011 Van depremi sonrasi
Van bdlgesi Egitim ve Arastirma Hastanesine basvuran olgu-
larin degerlendiriimesi. Ulus Travma Acil Cerrahi Derg 2012;
18: 260-4.

Guner S, Giner SlI, Isik Y, Gormeli G, Kalender AM, Tirktas U
ve ark. Review of Van earthquakes form an orthopaedic pers-
pective: a multicentre retrospective study. International Ortho-
paedics 2013; 37: 119-24.

van Berlaer G, Staes T, Danschutter D, Ackermans R, Zannini
S, Rossi G et al. Disaster preparedness and response impro-
vement: comparison of the 2010 Haiti earthquake-related diag-
noses with baseline medical data. European Journal of Emer-
gency Medicine 2017; 24(5): 382.

Alnageeb A, Azizli G, Alcan HE, Oktay K, Ozsoy KM, Cetinalp
NE. 2023 depreminde Gukurova Universitesi Balcali Has-
tanesi spinal yaralanma tecrubesi. Tirk Norosir Derg 2023,;
33(2):144-7.

MacKenzie JS, Banskota B, Sirisreetreerux N, Shafiq B, Ha-
senboehler EA. A review of the epidemiology and treatment of
orthopaedic injuries after earthquakes in developing countries.
World J Emerg Surg 2017;10(12):9.

Bigakci N, Karakayal O. Depremler ve medikal etkileri. Anatoli-
an Journal of Emergency Medicine 2022; 5(4): 203-8.

Babaie J, Fatemi F, Ardalan A, Mohammadi, H, Soroush, M.
Communicable diseases surveillance system in East Azerbaijan
earthquake: strengths and weaknesses. PLoS Curr 2014; 8: 6.
Sahin $. Turkiye'de afet yonetimi ve 2023 hedefleri. Tirk Dep-
rem Arastirma Dergisi 2019; 1(2): 180-96.

Aslan S, Glzel S. Turkiye'deki hastane dncesi acil saglk hiz-
metleri. Journal of Social and Humanities Sciences Research
2018; 5(31): 4995-5002

453

Hastaneye Basvuran Depremzede Hastalarin Analizi



OZGUN ARASTIRMA ORIGINAL RESEARCH

Med J SDU / SDU Tip Fak Derg > 2023:30(3):454-464 doi: 10.17343/sdutfd.1336150

CLINICAL CHARACTERISTICS, OFFICE BLOOD
PRESSURE, AND HOME BLOOD PRESSURE OF
PATIENTS DIAGNOSED WITH HYPERTENSION IN THE

EMERGENCY DEPARTMENT

ACIL SERVISTE HIPERTANSIYON TANISI ALAN HASTALARIN KLiNiK OZELLIKLERI,
OFIS TANSIYONLARI VE EV TANSIYONLARI

Fuat POLAT!, Zeynettin KAYA?, Mehmet Ali OZBEK?, ismail ATES*
! Department of Cardiology, Siyami Ersek Thoracic and Cardiovascular Surgery Training and Research Hospital,

istanbul, TURKIYE

2 Department of Cardiology, Antalya ASV Yagam Hospital, Antalya, TURKIYE
® Department of Emergency, Sirnak State Hospital, Sirnak, TURKIYE . o
* Department of Cardiology, Bahcesehir University, Faculty of Health Sciences, Istanbul, TURKIYE

Cite this article as: Polat F, Kaya Z, Ozbek MA, Ates i. Clinical Characteristics, Office Blood Pressure, and Home Blood Pressure of
Patients Diagnosed with Hypertension in the Emergency Department. Med J SDU 2023; 30(3): 454-464.

Oz

Amacg

Bu calismanin amaci, acil servise ilk kez ytiksek tan-
siyon ile basvuran hastalarin ¢zelliklerini arastirmak,
acil servis, ofis ve ev ortamlarindaki kan basing 6l-
cumlerini karsilastirmak ve hipertansiyon icin tanisal
degerini degerlendirmektir.

Gerec¢ ve Yontem

Daha 0Once hipertansiyon 6ykisi olmayan, cesitli
semptomlarla basvuran toplam 109 hasta dahil edildi.
Acil serviste, ofiste ve evde temel 6zellikler ve kan ba-
sinci o6lgimleri analiz edildi.

Bulgular

Calisma populasyonunun (ortalama yas: 48,5+12,9
yil, %44 erkek) acil serviste ortalama sistolik kan
basinci (SKB) 166,87 (+16,24) mmHg ve ortalama
diyastolik kan basinci (DKB) 94,95 (£11,98) mmHg
idi. Acil serviste Olcilen SKB ve DKB, ofis ve ev 6l-
¢umlerinden anlamli olarak yuksekti (p<0.001). Hem
ofis hem de ev kan basinci 6lgimlerine gore hastala-

rin %56,9'u hipertansif (SKB =140 ve/veya DBP =90
mmHg) idi. SKB ile grade 1 ve Uzeri hipertansif reti-
nopati (p=0,002), hipotiroidizm (p=0,007), dusuk he-
moglobin duzeyi (p=0,026), yiksek potasyum duzeyi
(p=0,05) ve goreceli duvar kalinhig ( p=0.05). DKB,
erkek cinsiyet (p=0,05), grade 1 ve Ustu hipertan-
sif retinopati (p=0,025), obezite (p=0,037) ve disuk
hemoglobin dizeyi (p=0,047) ile anlamh korelasyon
gosterdi.

Sonug

Acil serviste baslangigta yuksek tansiyonu olan has-
talarda, ofiste ve evde daha disik tansiyon degerleri
vardi. Ancak bu hastalarin yarisindan fazlasina takip
sirasinda hipertansiyon tanisi konmustur. Bu bulgular,
yuksek tansiyon ile basvuran acil servis hastalarinda
hipertansiyonu dogru bir sekilde teshis etmek igin kan
basinci élgtimlerinin ayarlanmasinin ve takip deger-
lendirmelerinin dikkate alinmasinin énemini vurgula-
maktadir.

Anahtar Kelimeler: Acil servis kan basinci, Ev kan
basinci, Ofis kan basinci
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Abstract

Objective

This study aimed to investigate the characteristics of
patients presenting to the emergency department (ED)
with high blood pressure for the first time, comparing
their blood pressure measurements in the ED, office,
and home settings, and evaluating the diagnostic
value for hypertension.

Material and Method

A total of 109 patients with no previous history of
hypertension, presenting with various symptoms,
were included. Baseline characteristics and blood
pressure measurements in the ED, office, and home
were analyzed.

Results:

The study population (mean age: 48.5+12.9 years,
44% male) had a mean systolic blood pressure (SBP)
of 166.87 (x16.24) mmHg and mean diastolic blood
pressure (DBP) of 94.95 (+11.98) mmHg in the ED.
SBP and DBP measured in the ED were significantly
higher than office and home measurements
(p<0.001). According to both office and home blood

Introduction

Hypertension is defined as office systolic blood
pressure (SBP) values 2140 mmHg and/or diastolic
blood pressure (DBP) values =90 mmHg. Globally,
the prevalence of hypertension was estimated to be
1.13 billion in 2015, with a particularly high prevalence
of over 150 million in central and eastern Europe
(1). It is projected that the number of individuals
with hypertension will increase by 15-20% by 2025,
reaching close to 1.5 billion (2). Hypertension is amajor
modifiable risk factor for cardiovascular diseases (3-
6). Elevated blood pressure is independently and
continuously associated with an increased risk of
stroke, myocardial infarction, sudden death, heart
failure, atrial fibrillation, peripheral arterial disease,
and kidney failure (7, 8). The epidemiological link
between blood pressure and cardiovascular risk
extends even to relatively lower blood pressure levels.
Early identification and management of hypertension
have been demonstrated to reduce complications
associated with long-term hypertension (9-13).

The emergency department (ED) experiences a
significant volume of patient admissions and thus
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pressure measurements, 56.9% of the patients were
hypertensive (SBP =140 and/or DBP =90 mmHg)
Significant correlations were found between SBP
and grade 1 or higher hypertensive retinopathy
(p=0.002), hypothyroidism (p=0.007), low hemoglobin
levels (p=0.026), high potassium levels (p=0.05), and
relative wall thickness (p=0.05). DBP was significantly
correlated with male gender (p=0.05), grade 1 or
higher hypertensive retinopathy (p=0.025), obesity
(p=0.037), and low hemoglobin levels (p=0.047).

Conclusion

Patients with initial high blood pressure in the ED
had lower blood pressure readings in the office and
at home. However, over half of these patients were
diagnosed with hypertension during follow-up. These
findings highlight the importance of considering the
setting of blood pressure measurements and the
need for follow-up evaluations to accurately diagnose
hypertension in ED patients presenting with high
blood pressure.

Keywords: Emergency department blood pressure,
Home blood pressure, Office blood pressure

represents a crucial setting for screening and
early detection of hypertension. However, studies
investigating the importance of high blood pressure in
patients presenting to the ED are scarce. The evaluation
and management of patients with hypertension inthe ED
often lack evidence-based approaches (14). Existing
studies have primarily focused on the characteristics
of ED patients with severely elevated blood pressure,
while less is known about the characteristics of ED
patients, including those with milder degrees of blood
pressure elevation (15, 16).

Material and Method

Patient Selection

The research was carried out following the guidelines
and regulations established by the Ethics Committee of
Istanbul Yeni Yuzyil University. The research protocol
was approved by the committee on 04.07.2022,
under the reference number 2022/07-890. Informed
consent was obtained from all participants prior
to their inclusion in the study. In the last 6 months,
an average of 110 patients were referred from the
hospital emergency to the cardiology clinic every
month. Therefore, 110 patients were included as



a population size. The effect size was determined
as 0.50, a=0.05, power (1-B)=0.80, and the study
population was determined as 109 with the G-power
program at 95% confidence level. This retrospective
study included data collected from adult individuals
without a previous diagnosis of hypertension (HT)
whose blood pressure measurements were assessed
in the emergency department (ED), office, and home,
following appropriate protocols based on current
guidelines. Eligible patients were those who presented
to the ED of a single-center between November
2020 and March 2022, did not require immediate
medical intervention, had no specific complaints,
and exhibited systolic blood pressure (SBP) =140
mmHg and diastolic blood pressure (DBP) =90 mmHg
during the ED visit. All patients underwent laboratory
tests, urinalysis, electrocardiography (ECG), and
echocardiographic examinations in the cardiology
clinic. Additionally, assessment for hypertensive
retinopathy was conducted in the ophthalmology
clinic. Inclusion criteria comprised age 18 years and
older, no prior HT diagnosis, and blood pressure
measurements obtained in the ED, office, and home
settings. Exclusion criteria encompassed severe
cardiac, renal, or other systemic diseases, sustained
arrhythmia, and pregnancy. The Institutional Review
Board approved the study (IRB #2022/07-890),
and written informed consent was obtained from all
participants.

Blood Pressure Measurements

Blood pressure measurements were performed with
patients seated after a minimum rest period of 3
minutes, utilizing an automated device. Measurements
were obtained in three settings: the ED, office, and
home. The time intervals between the ED, office, and
home measurements did not exceed two weeks.

In the ED and office, a single blood pressure
measurement was recorded for each patient. For the
home setting, patients were monitored over a period
of 3 to 5 days, during which multiple blood pressure
measurements were taken to calculate the average.

To ensure accuracy and consistency, the automated
device used for blood pressure measurements
was regularly calibrated according to manufacturer
guidelines. Cuff size selection adhered to
recommended guidelines for proper fit based on the
patient's upper arm circumference.

Hypertension Classification

The categorization of hypertension followed the
guidelines outlined in the Seventh Report of the
Joint National Committee on Prevention, Detection,
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Evaluation, and Treatment of High Blood Pressure
(UNC-7). Grade 1 hypertension was assigned to
patients with SBP ranging from 140 to 159 mmHg
or DBP ranging from 90 to 99 mmHg. Grade 2
hypertension was designated for patients with SBP
ranging from 160 to 179 mmHg or DBP ranging
from 100 to 109 mmHg. Patients with an SBP of 180
mmHg or higher or a DBP of 110 mmHg or higher
were classified as having grade 3 hypertension.

Statistical Analysis

We evaluated the distribution and normality of
parameters using the Kolmogorov-Smirnov test.
Continuous variables were reported as mean and
standard deviation or median and interquartile range,
depending on their distribution. Categorical variables
were presented as frequency and percentage. For
two-group comparisons, we used the x2 test or
Fisher's exact test for categorical variables, and
Student's t-test or Mann-Whitney U test for continuous
variables. Paired Student's t-test or Wilcoxon signed-
rank test was used to compare measurements at
two-time points, while repeated measures ANOVA
was employed for comparisons involving three or
more repeated measurements. Multivariate linear
regression analysis was utilized to identify predictors
of SBP and DBP measured in the ED. Logistic
regression analysis was performed to identify factors
influencing hypertension. Statistical analysis was
conducted using SPSS software version 25.0 (SPSS,
Inc, Chicago, IL). A p-value of 0.05 was considered
statistically significant.

Results

The analysis included the home and office blood
pressure data of 109 patients who were not previously
diagnosed with hypertension (HT) but exhibited high
blood pressure in the emergency department (ED).
The mean age of the participants was 48.5+12.9
years, and 44% were male. Unlike the general
population of individuals with essential HT, the
occurrence of comorbidities such as diabetes mellitus
(DM), coronary artery disease (CAD), and heart failure
(HF) was infrequent among patients with elevated
blood pressure measured in the ED for the first time.
However, 10.1% of the patients had hypothyroidism,
and 20.2% had obesity. Sinus rhythm was observed
in 81.7% of the patients, and the prevalence of left
ventricular hypertrophy (Sokolow-Lyon criteria) was
low (13.8%). Hypertensive retinopathy (grade 1-2)
was detected in almost one-third of the patients. The
characteristics of the enrolled patients are presented
in Table 1.
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Baseline clinical characteristics of the study population

wn=109
Age (years) (meantSD) 48.5+£12.9
Sex (male%) 44
DM (%) 2.8
CAD (%) 6.4
HF (%) 0.9
Obesity (%) 20.2
Hypothyroidism (%) 10.1
Active smoker (%) 28.4
Hemoglobin (g/dL) (mean+SD) 14.1+1.5
GFR (ml/min/1.73 m?) (medianSD) +20.1
Na (mmoliL) 139.2+3.1
K (mmoliL) 4.2+0.4
Urine dipstick protein (>30 mg/dL) (%) 11
ECG Ritm
Normal sinus 81.7
Sinus bradycardia 0.9
Sinus tachycardia 13.8
AF/Flutter 3.7
Positive Sokolow-Lyon criteria (%) 13.8
(For left ventricular hypertrophy) '
Hypertensive retinopathy
None 68.8
Grade 1 25.7
Grade 2 5.5
IVS (mm) 11.1+1.4
RWT 0.48+0.06
LVMI (g/m?)
Male 98.2+19.4
Female 93.2+20.9

CAD: Coronary artery disease, DM: Diabetes mellitus, ECG: Electrocardiography, ED: Emergency department, GFR: Glomerular
filtration rate, HF: Heart failure, IVS: Interventricular septum, K: Potassium, LWMI: Left ventricular mass index, NA: Sodium,

RWT: Relative wall thickness

Approximately one-third (30.3%) of the study
participants did not exhibit any symptoms associated
with HT. Among those who experienced symptoms,
the most common was headache, reported by more
than one-third (34.9%) of the patients. Other common
symptoms included chest pain (13.8%) and neck pain
(9.2%). The ranking of symptoms based on frequency
is illustrated in Figure 1.
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All patients in the study had SBP =140 mmHg or
DBP =90 mmHg measured in the ED. The mean
SBP measured in the ED was 166.87+£16.24 (ranging
from 135 to 212) mmHg, and the mean DBP was
94.95+11.98 (ranging from 60 to 146) mmHg. The
characteristics of blood pressure measurements
obtained in the ED, office, and home settings are
presented in Table 2.



Table 2
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Central tendency and distribution of statistical data of blood pressure measurements in the
emergency department, office, and home (all values are in mmHg).

Value SBPin ED | SBP in office Sr‘l?);zt DBP in ED | DBP in office | DBP at home
Mean 166.87 152.11 144.13 94.95 86.77 87.39
Median 165.00 150.00 145.00 93.00 90.00 89.00
Std. Deviation 16.239 19.991 15.577 11.980 14.150 8.009
Minimum 135 109 111 60 50 65
Maximum 212 240 185 146 115 110

25 155.00 140.00 130.00 89.00 80.00 80.00
Percentiles 50 165.00 150.00 145.00 93.00 90.00 89.00

75 178.00 160.00 155.00 100.00 95.00 90.00

DBP: Diastolic blood pressure, ED: Emergency department, SBP: Systolic blood pressure
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Figure 1
Hypertension-related symptoms of patients with high
blood pressure in the emergency department.

The mean SBP measured in the ED was significantly
higherthanthe mean SBP measured in the office and at
home (mean difference [MD]=14.76, 95% confidence
interval [CI]=9.77-19.74, p<0.001; MD=22.74, 95%
Cl=18.57-26.92, p<0.001, respectively). Similarly,
the mean DBP measured in the ED was significantly
higher than the mean DBP measured in the office and
at home (MD=8.18, 95% CI=4.51-11.86, p<0.001;
MD=7.57,95% Cl=4.62-10.52, p<0.001, respectively).
However, the mean SBP measured in the office was
significantly higher than the mean SBP measured at
home (MD=7.98, 95% CI=3.05-12.92, p<0.001), while
the mean DBP measured at the office was similar to
the mean DBP measured at home (MD=-0.62, 95%
Cl=-3.82-2.59, p=0.94) (Figure 2).

Hypertension grades were determined based on
the blood pressure measurements of the patients.

=0

p<0.001

e
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%p<0001%
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5 8
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sBP

Figure 2

Comparison of blood pressure measured in the
emergency department, office, and home with Box
plot and estimated marginal means graph.

Except one patient, the systolic blood pressure (SBP)
measured in the emergency department (ED) was
>140 mmHg, and almost half (45%) of the patients
had grade 2 hypertension (HT). When comparing the
patient groups based on HT grades, the HT grades in
the ED were higher than those determined by office
and home SBP measurements (p<0.001 for both).
The HT grades determined by SBP measurements
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at the office and home were similar (p=0.122). Nearly
half (45%) of the diastolic blood pressure (DBP)
measurements in the ED were within the normal
range. The HT grades inthe ED were higher than those
obtained from office DBP measurements (p=0.001).
The HT grades determined by DBP measurements
in the ED and at home were similar (p=0.59). The
HT grades at home were higher than those obtained
from office DBP measurements (p=0.002) (Figure 3).

1l

Norma Grade 1 Grade 2 Grade 3
mSEPinED 1 33 49 26
W SBP in office 37 51

W SBP athome 41 57 9

60

30

m 08P inED
m DBP in office 77 17 13

m D8P at home 38 66 4 1

Figure 3

Comparison of systolic and diastolic blood pressure
measurements in the emergency department, office,
and home according to hypertension grade.

According to office blood pressure measurements,
66% of the patients were hypertensive, while home
blood pressure measurements classified 62% of the
patients as hypertensive. Combining both office and
home blood pressure measurements, 56.9% of the
patients were considered hypertensive (SBP =140
mmHg and/or DBP =90 mmHg) (Figure 3). A significant
relationship was observed between hypertensive
retinopathy (p=0.03), obesity (p=0.028), proteinuria
(p=0.044), positive Sokolow-Lyon criteria (p=0.036),
increased sodium levels (p<0.001), decreased
hemoglobin levels (p=0.023), and hypertension.

The SBP and diastolic DBP of the patients were
analyzed based on sex subgroups. The average SBP
measured in the emergency department (ED) was
significantly higher compared to the average SBP
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measured in the office and at home for both males
(mean difference [MD]=15.48, 95% confidence
interval [Cl]= 8.75-22.21, p<0.001; MD= 23.88, 95%
Cl= 17.92-29.83, p<0.001) and females (MD=14.20,
95% Cl= 6.84-21.55, p<0.001; MD=21.85, 95%
Cl= 15.87-27.83, p<0.001). Moreover, the average
SBP measured in the office was significantly higher
than the average SBP measured at home for both
males (MD=8.40, 95% Cl= 0.90-15.89, p=0.023) and
females (MD=7.66, 95% CI= 0.86-14.45, p=0.022).

Similarly, the mean DBP measured in the ED was
significantly higher than the mean DBP measured
in the office and at home for both males (MD=10.17,
95% Cl= 5.05-15.28, p<0.001; MD=9.20, 95% Cl=
4.86-13.55, p<0.001) and females (MD=6.62, 95%
Cl= 1.33-11.92, p=0.009; MD=6.28, 95% Cl= 2.18-
10.38, p=0.001). However, there was no significant
difference between the mean DBP measured at the
office and at home for both males (MD=-0.96, 95%
Cl=-5.94-4.02, p=0.94) and females (MD=-0.34, 95%
Cl=-4.70-4.00, p=0.91) (Figure 4).
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Figure 4

Comparison of systolic and diastolic blood pressure
measurements in men and women in the emergency
department, office, and home.

The study also investigated the impact of baseline
features on SBP and DBP measured in the ED. A
significant correlation was observed between SBP
measured inthe ED and grade 1 or higher hypertensive
retinopathy (p=0.002), hypothyroidism (p=0.007), low
hemoglobin levels (p=0.026), increased potassium
levels (p=0.05), and relative wall thickness (RWT)
(p=0.05). Furthermore, a significant correlation was
found between DBP measured in the ED and male
gender (p=0.05), grade 1 or higher hypertensive
retinopathy (p=0.025), obesity (p=0.037), and low
hemoglobin levels (p=0.047) (Table 3).
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Multivariate Linear Regression Analysis of the effect of baseline characteristics on systolic
and diastolic blood pressure measured in the emergency department.

e Systolic Blood Pressure Diastolic Blood Pressure
ucB SCB | T Value | P Value | UCB SCB | T Value | P Value
Sex (female) 2217 | -0.068 | -0.612 | 0.542 | -5575 | -0.232 | -1.979 | 0.050*
Age 0.074 | 0.059 | 0.580 | 0.564 | -0.061 | -0.066 | -0.616 | 0.540
f;ﬁei"t‘lﬁz“;inus chythm) 0.316 | 0.017 | 0.159 | 0.874 | 1.393 | 0.100 | 0.898 | 0.372
?F‘L'iﬂt’fzvv';ﬁ‘:::ccl::;ﬂ?pertrophy) 1.788 | 0.038 | 0.370 | 0.712 | -0.563 | -0.016 | -0.150 | 0.881
?;é‘gg ::?_’I‘;QB[;'°°" -0.358 | -0.006 | -0.061 | 0.951 | -5.772 | -0.128 | -1.271 | 0.207
Hypertension related symptom 0.092 | 0.015 | 0.144 0.886 -0.154 | -0.033 | -0.310 0.758
g’g‘r:‘gznls)i"e T 8.664 | 0.314 | 3159 | 0.002* | 4.854 | 0238 | 2.276 | 0.025*
DM -5.964 | -0.060 | -0.618 | 0.538 | 1.351 | 0.019 | 0.180 | 0.857
CAD 7.119 | 0.108 | 0.970 | 0.335 | -2.841 | -0.058 | -0.498 | 0.620
HF -4.169 | -0.025 | -0.220 | 0.826 | 15.482 | 0.124 | 1.052 | 0.296
Obesity 2.116 | 0.053 | 0516 | 0.607 | 6.770 | 0.228 | 2.125 | 0.037*
Hypothyroidism 14.684 | 0.274 | 2741 | 0.007* | 4551 | 0.115 | 1.092 | 0.278
Active smoker -3.316 | -0.093 | -0.939 | 0.350 | -2.856 | -0.108 | -1.040 | 0.301
Hemoglobin (g/dL) -2.896 | -0.263 | -2.271 | 0.026* | -1.995 | -0.245 | -2.012 | 0.047*
GFR (ml/min/1.73 m2) -0.038 | -0.050 | -0.430 | 0.668 | 0.038 | 0.066 | 0.545 | 0.587
NA (mmoliL) -0.192 | -0.037 | -0.334 | 0.739 | 0.071 | 0.018 | 0.158 | 0.875
K (mmoliL) 8.875 | 0.213 | 1.986 | 0.050* | -2.805 | -0.091 | -0.807 | 0.422
f::,?ée,ifg’,ﬂf)"(&jp°t AL 6.976 | 0.135 | 1.379 | 0.172 | 4.407 | 0.116 | 1.120 | 0.266
IVSD (mm) -1.360 | -0.114 | -0.460 | 0.646 | 3.485 | 0.395 | 1.517 | 0.133
RWT 83.503 | 0.313 | 1.938 | 0.050* |-22.625 | -0.115 | -0.675 | 0.501
LVMI (g/im2) -0.074 | -0.092 | -0.430 | 0.669 | -0.163 | -0.274 | -1.215 | 0.228

CAD: Coronary artery disease, DM: Diabetes mellitus, ECG: Electrocardiography, GFR: Glomerular filtration rate, HF: Heart
failure, IVS: Interventricular septum, K: Potassium, LWMI: Left ventricular mass index, NA: Sodium, RWT: Relative wall thickness

Discussion

This study provides crucial insights into the clinical
significance of hypertension (HT) screening in the
emergency department (ED) among previously
undiagnosed patients presenting with high blood
pressure. The findings of this study have substantial
implications for clinical practice and healthcare
guidelines.

The importance of hypertension (HT) screening in the
ED was initially highlighted in 1987 by Chernow et
al. (17). Their study revealed that many ED patients
with high blood pressure values did not have a
previous history of HT, and these patients remained
hypertensive during follow-up. Similarly, Karras et
al. (14) found that high blood pressure values were
common among ED patients, with half of them not
having a history of hypertension. One-fourth of the
patients still had high blood pressure during follow-
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ups. In our study, we found that systolic blood
pressure (SBP) and diastolic blood pressure (DBP)
measured in the ED were significantly higher than
corresponding measurements taken in the office and
at home. This highlights the value of ED-based blood
pressure screening as a means of early HT detection.

Symptoms associated with HT are another critical
aspect of this study. Approximately one-third of the
patients did not display any symptoms related to HT,
highlighting the silent nature of this condition in some
cases (18). Friedman et al. demonstrated that patients
presenting to the ED with headaches are more likely
to have high blood pressure compared to patients with
other complaints (19). In our study, the most common
symptom was headache, followed by chest pain and
neck pain. These findings underscore the importance
of considering HT as a potential underlying cause
for various symptoms, especially headaches, when
evaluating patients in the ED.

One of the noteworthy findings is the age and
comorbidity profile of the patients in this study.
Screening the entire population after a certain age
may not be a cost-effective approach. Instead, in daily
clinical practice, it may be more efficient to measure
blood pressure within a minute or two for ED patients,
considering the large patient population. Studies have
shown that HT screening can facilitate early diagnosis
and treatment (20, 21). Unlike the typical population
of individuals with essential HT, our study participants
were relatively young, with infrequent comorbidities
such as diabetes mellitus (DM), coronary artery
disease (CAD), and heart failure (HF). Similar to
previous studies, the prevalence of obesity and,
interestingly, hypothyroidism were noteworthy in our
study (22). This suggests that HT can affect a broader
spectrum of patients than previously assumed,
emphasizing the importance of ED-based screening.

Hypertension grades were determined based on the
ED blood pressure measurements, revealing that
nearly half of the patients had grade 2 hypertension.
Importantly, the grades assigned in the ED were
higher than those determined by office and home
SBP measurements, indicating the potential for
underdiagnosis when relying solely on non-ED
measurements. Additionally, nearly half of the DBP
measurements in the ED fell within the normal range,
further emphasizing the need for comprehensive
assessment.

Combining office and home blood pressure

measurements, 56.9% of the patients were classified
as hypertensive, reinforcing the importance of
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incorporating both settings for accurate diagnosis and
management. Importantly, this study found significant
relationships between hypertensive retinopathy,
obesity, proteinuria, positive Sokolow-Lyon criteria,
increased sodium levels, decreased hemoglobin
levels, and hypertension. These findings provide
valuable clinical insights into factors associated with
HT and its complications.

Gender-based analysis revealed differences in blood
pressure patterns, with higher blood pressure levels
observed in the ED compared to office and home
settings for both males and females. However, there
was no significant difference between office and home
measurements. This suggests that the ED setting may
elicit higher blood pressure readings, emphasizing
the importance of multiple measurements in different
settings for a comprehensive assessment.

The detection of early microvascular changes
through fundoscopic examination may become an
essential and routine screening method for early HT
diagnosis and the prevention and management of
ocular and systemic complications (23). Moreover,
the study investigated the impact of various baseline
features on SBP and DBP measured in the ED,
identifying significant correlations with hypertensive
retinopathy, hypothyroidism, low hemoglobin levels,
increased potassium levels, relative wall thickness
(RWT), male gender, and obesity. These correlations
provide valuable information for risk assessment and
personalized treatment approaches.

Although studies on blood pressure in males and
females show differences in pathways such as ACE2,
estrogens, and ET-1 signaling, current guidelines
for hypertension (HT) management rarely address
gender-specific differences (24-26). It has been
observed that there is a positive relationship between
hypertension-related end-organ damage and the
number of accompanying comorbidities and the
severity of HT (27). A study conducted by Paul et al.
found that anemia was more prevalent in patients
with uncontrolled blood pressure compared to those
with well-controlled blood pressure. Hemoglobin
concentration gradually decreased as blood pressure
increased, starting from patients with controlled blood
pressure to those with high blood pressure. High salt
consumption has been linked to an increased risk
of developing hypertension. Furthermore, the risk of
hyperkalemia is further amplified if one or more risk
factors such as chronic kidney disease, diabetes
mellitus, and heart failure are present (28).

In our study, we observed similar changes in blood



pressure when comparing men and women based on
blood pressure measurements taken in the emergency
department (ED), office, and home settings. However,
the distribution of blood pressure in women was
found to be broader compared to men. Additionally,
we identified a positive linear correlation between
blood pressure measured in the ED and hypertensive
retinopathy, hypothyroidism, low hemoglobin levels,
increased potassium levels, increased relative wall
thickness (RWT), male gender, and obesity. Patients
diagnosed with hypertension in the office and at
home exhibited a higher prevalence of hypertensive
retinopathy, obesity, proteinuria, positive Sokolow-
Lyon criteria, elevated sodium levels, and decreased
hemoglobin levels.

In conclusion, this study underscores the clinical
implications of HT screening in the ED for previously
undiagnosed patients with elevated blood pressure.
The findings emphasize the importance of considering
HT as a potential underlying condition in a broader
patient population, even among those without
typical risk factors or symptoms. Early detection and
accurate diagnosis of HT in the ED setting can lead
to timely intervention and improved patient outcomes.
This study highlights the need for comprehensive
blood pressure assessment, including both office and
home measurements, to ensure accurate diagnosis
and appropriate management. It also underscores
the relevance of gender-specific considerations in
HT management. While acknowledging the study's
limitations, including its single-center design, these
findings have the potential to inform clinical practice
and guidelines, ultimately benefiting patients by
enhancing the early detection and management of
hypertension in the ED setting. Further research on a
larger scale is warranted to confirm and expand upon
these findings.

This study has several limitations that should be taken
into account when interpreting its findings. Firstly,
the single-center design restricts the generalizability
of the results, as healthcare practices, patient
demographics, and available resources can vary
across different healthcare facilities. Additionally,
the relatively small sample size may affect the
statistical power and reliability of the outcomes,
potentially limiting the study's ability to draw definitive
conclusions. Furthermore, the use of a single blood
pressure measurement in the emergency department
(ED) for each patient, due to practical constraints,
may not fully capture their true blood pressure
status, and obtaining multiple measurements could
have provided a more accurate assessment. The
absence of baseline blood pressure data before the
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ED visit introduces uncertainty about how patients'
awareness of their hypertension diagnosis might have
influenced their subsequent blood pressure readings.
Additionally, although the treatment of patients with
high blood pressure in the ED was conducted after
the decision of the cardiology clinic, the patients might
have been more conscious of their blood pressure
before this process and attempted to reduce their
blood pressure using various methods. Not having
access to the patients' blood pressure information
prior to their ED visit could have influenced the results
and introduced bias.

Conclusion

Despite these limitations, our study identified important
findings regarding blood pressure measurements
in the ED. We observed that office and home blood
pressure measurements of patients with no previous
HT diagnosis, and whose high blood pressure was
measured in the ED for the first time, were significantly
lower than the measurements obtained in the ED.
This suggests that blood pressure readings obtained
in the ED may overestimate the true blood pressure
levels of these individuals.

Furthermore, we found significant correlations
between blood pressure measured in the ED and
several factors, including hypertensive retinopathy,
hypothyroidism, low hemoglobin levels, high
potassium levels, increased RWT, male gender, and
obesity. These associations indicate that elevated
blood pressure measured in the ED may be indicative
of underlying health conditions and risk factors.

Moreover, we identified significant relationships
between hypertensive retinopathy, obesity,
proteinuria, positive Sokolow-Lyon criteria, increased
sodium levels, decreased hemoglobin levels,
and hypertension. These findings emphasize the
importance of considering these factors when
evaluating patients with high blood pressure in the
ED.

In conclusion, despite the limitations of our study, our
findings highlight the significance of measuring blood
pressure accurately in the ED setting. Improved blood
pressure assessment techniques and consideration
of associated factors are crucial for appropriate
management and identification of underlying
conditions in patients presenting with high blood
pressure in the ED.
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LUNG CONTUSION VOLUME: DO YOU REALLY KNOW?
AKCIGER KONTUZYON HACMIi: GERGCEKTEN BiLIYOR MUSUNUZ?

Cumhur Murat TULAY?, Ekim SAGLAM GURMEN?2

* Manisa Celal Bayar University, Medical Faculty, Thoracic Surgery Department, Manisa, TURKIYE
2 Manisa Celal Bayar University, Medical Faculty, Emergency Department, Manisa, TURKIYE

Cite this article as: Tulay CM, Saglam Giirmen E. Lung Contusion Volume: Do You Really Know? Med J SDU 2023; 30(3):

466-472.

Oz

Amacg

Pulmoner kontiizyon, kiint gogus travmasinin en yay-
gin komplikasyonlarindan biridir. Bir hekimin pulmo-
ner kontlizyonun boyutunu ve gergek miktarini belirle-
mesi bazen ¢ok zordur. Calismanin amaci bilgisayarh
tomografi goruntileri Gzerinde Cavalieri prensibi ile
manuel planimetri yéntemini kullanarak dogru pulmo-
ner kontizyon hacmini 6lgmektir.

Gerec ve Yontem

Calisma “Acil Tip Klinigine”, akciger kontlizyonu ile
basvuran 76 hasta tUzerinde yapildi. Hasta verileri ret-
rospektif olarak tarandi ve akciger kontlizyonu olan
hastalarin bilgisayarli tomografi gorintiileri akciger
kontlizyon hacmini hesaplamak icin incelendi. Tum
akciger kesitlerinde o6lgiim yapildiktan sonra, siste-
mik randomize 6rnekleme ile 6-8-10 kesitte akciger
kontlizyon hacmi hesaplandi. Kontiizyon hacmi iki
bagimsiz gbzlemci tarafindan manuel planimetri yon-
temi kullanilarak hesaplandi.

Bulgular

Tum kesit dlgiimlerinden elde edilen ortalama konttiz-
yon hacmi %34.23 + 17.56 idi. Konttizyon hacmi 6 ke-
sit 6lcimiinde %27,98+15,05, 8 kesitte %30,66+16,07
ve 10 kesitte %32,47+16,97 idi. Bland Altman grafik-
lerini inceledigimizde 10 kesitten elde edilen ortalama

farkin 6 ve 8 kesit 6lcimlerine gore daha kuc¢uk oldu-
gu ve glven araliginin daha dar oldugu gortlmekte-
dir. Dolayisiyla 10 kesit 6lgimiinin yaklasik %95 dog-
ruluk orani ile tim akciger kontlizyon dl¢cimlerine en
yakin degerlendirmeyi verdigini sdyleyebiliriz.

Sonug

Akciger kontlizyon hacmi, BT'de tim akciger alani
Olgumu olmaksizin sistematik rastgele 6rnekleme ile
manuel planimetri yontemi kullanilarak yiksek goz-
lemciler arasi ve gozlemci i¢i uyum ile objektif olarak
degerlendirilebilir.

Anahtar Kelimeler: Akciger kontlizyonu, Bilgisayar-
I tomografi, Kontlizyon hacmi, Planimetri yontemi,
Travma

Abstract

Objective

Pulmonary contusion is one of the most common
complication of blunt chest trauma. It is sometimes
very difficult for a physician to determine the extent
and real amount of pulmonary contusion. The aim of
the study was to measure the accurate pulmonary
contusion volume on computed tomography images
by using the manual planimetry method with the
Cavalieri principle.
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Material and Method

The study was performed on 76 patients who were
admitted to the Emergency Medicine Clinic with lung
contusion. Patient data were retrospectively screened
and computed-tomography images of patients with
lung contusion were examined to calculate lung
contusion volume. After measurement in all lung
sections, lung contusion volume was calculated in
6-8-10 sections by systemic randomized sampling.
The volume of the contusion was calculated by two
independent observers using the manual planimetry
method.

Results

The mean volume of contusion obtained from all
cross-section measurements was 34.23 + 17.56%.
In 6 sections measurement, contusion volume was
27.98+15.05%, in 8 sections 30.66+16.07% and in 10

Introduction

Pulmonary contusion is one of the most common
complication of blunt chest trauma, which is
diagnosed in approximately one-third of acute trauma
patients in the emergency service (1-3). This type
of trauma can cause hypoxia-hypoxemia and lead
to the requirement of ventilatory support as well as
admission to the intensive care unit (ICU) (4).

A pulmonary contusion can lead to significant
morbidity and mortality outcomes of acute lung injury,
acute respiratory distress syndrome (ARDS), and
ventilator-associated pneumonia.1 Chest radiography
and computed tomography (CT) are used for
radiological imaging. However, CT is superior to chest
radiography with higher sensitivity for the detection of
pulmonary contusion (5). CT findings of contusion
include consolidation and ground-glass opacification.
Patients’ clinical outcomes generally correlate with
the volume of pulmonary contusion involvement on
CT scanning (6).

It is sometimes very difficult for a physician to
determine the extent and real amount of pulmonary
contusion. Computer-generated three-dimensional
(3D) reconstruction of the injured lung is often used
for volume detection. Radiology consultation may
be needed to determine the amount of contusion.
Radiology consultation most often reports that there
is a small, moderate, or large area of contusion, or
single, more than one lobe, or bilateral contusion
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sections 32.47+16.97%. When we examined the Bland
Altman graphs, it is seen that the mean difference
obtained from the 10 sections is smaller than the 6
and 8 sections measurements and the confidence
interval is narrower. Therefore, we can say that the
10 sections measurement gives the closest evaluation
to all lung contusion measurements with about 95%
accuracy ratio.

Conclusion

Lung contusion volume can be objectively
evaluated using the manual planimetry method with
systematic random sampling without whole lung area
measurement on CT with high interobserver and
intraobserver agreement.

Keywords: Computed tomography, Contusion
volume, Lung contusion, Planimetry method, Trauma

without any numerical or nearly exact volume of
contusion. Although the clinical status of the patient
is the most important part of the decision process, we
think that the amount of pulmonary contusion is very
important to decide on ICU admission or the service
follow-up period.

This study aimed to measure the accurate volume
of pulmonary contusion on CT images using the
manual planimetry method with the Cavalieri principle
by a physician, without any three-dimensional
reconstruction computer programs.

Material and Method

The study was performed on 76 patients who were
admittedtothe Emergency Medicine Clinicwithisolated
thoracic trauma and lung contusion between January
and June 2019. Patient data were retrospectively
screened from the Hospital Information Management
System (HIMS; ProbelR). Ethics committee approval
was obtained (Manisa Celal Bayar University Medical
Faculty Health Sciences Ethics Committee Approval
Accept number: 11/ 11/ 2020/ 20.478.486). The study
protocol conforms to the ethical guidelines of the 1975
Declaration of Helsinki as reflected in a priori approval
by the institution's human research committee.

CT images of patients with lung contusion, which were
taken at the admission time to the emergency service,
were examined to calculate the lung contusion
volume.



The contusion volume was calculated by two
independent observers using the manual planimetry
method. The procedures were repeated 10 days later
by each observer. The observers were blinded to the
estimation results of their first measurement, results
of the other observer, and name of the patients. Using
a hand-held mouse, the rater marked-up around the
area of total lung and contusion within the slice (7).

The lung contusion volume was estimated by
multiplication of the obtained sectional surface areas
with the section thickness (7, 8).

V=tx AV =tx A
t: the section thickness of consecutive sections

> A: the total sectional area of the contusion in
consecutive sections

The coefficient error (CE) of planimetric volume
estimations was calculated using the formula
described in the literature (9).

In the tomography sections, an evaluation was
performed from the area where the lung started to
the end of the lowest section. The section where the
apex of the lung began to be seen on tomography
was determined as the first section. Measurements
were made up to the lowest cross-section of the
lung in sections of 0.5 cm. Apical to basal whole
lung areas as well as contusion areas were marked
with a mouse. All areas of the lung were measured
from apex to baseline. Pulmonary contusion areas
were marked with a mouse. Total lung areas were
multiplied by section thickness, and total lung
volume was determined. Total contusion volume was
calculated by multiplying total contusion areas by
cross-section thickness. The total contusion volume
was divided by the total lung volume, and the total
contusion percentage was calculated. After the first
section of the lung apex was seen on tomography,
a systematic random sampling was made, and the
fifth section was numbered as “1” in all patients. To
determine the effect of the number of sections on the
accuracy rate, each fourth, sixth, and eighth sections
were evaluated separately.

For total 6 sections calculation: 5th—13th—21st—29th—
37th—45th

For total 8 sections calculation: 5th—11th—17th—23rd—
29th—35th—41st-47th

For total 10 sections calculation: 5th—9th—13th—
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17th—21st—25th—29th—33rd—37th—41st sections were
measured (Fig. 1).

Figure 1
Measurement of lung contusion on the tomography
sections with the planimetry method.

The percentage of contusion in different section
numbers was calculated as well as the ratio to total
lung volume.

NCSS (Number Cruncher Statistics System) 2007
(Kaysville, Utah, USA) program was used for
statistical analysis. Descriptive methods (mean,
standard deviation, median, frequency, rate,
minimum, maximum) were used when evaluating
the study variables. Quantitative assessment of
normal distribution compatibility was tested using the
Shapiro-Wilk test and box pilot graphics. We used
Intraclass correlation coefficients (ICC) agreement
levels (10) and Bland Altmann plot for the evaluation
of contusion measurement agreements. p < 0.05 was
considered as significant.

Results

The contusion volume was calculated by two
independent observers on data from 76 CT images.
The mean total time required by the two observers
to obtain lung contusion volume using the manual
planimetry method was 6.17 + 3.10 min (range,
4.51-10.3 min). There was no significant difference
between the first and second measurements of
the first observer (p > 0.293) as well as the second
observer (p > 0.278). There was no significant
difference between the first and second observers
regarding contusion volume (p > 0.33). The mean CE
was 1.45 + 0.52% (min—max, 0.56-3.22) for all the
estimations.
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Table 1 Lung contusion volume

Transkdltlirel Bakim

Contusion area N Min-Max MeantSD Median
Whole sections contusion volume% 76 8,20-74,20 34,23+17,56 30,8
6 sections measurement % 76 5,99-62,39 27,98+15,05 25,2
8 sections measurement % 76 7,60-66,79 30,66+16,07 27,1
10 sections measurement % 76 7,97-70,34 32,47+16,97 29,1

The mean volume of contusion obtained from all cross-
section measurements was 34.23 + 17.56. In 6, 8,
and 10 sections measurements, contusion volume
was 27.98 + 15.05, 30.66 + 16.07, and 32.47 + 16.97,
respectively (Table 1). When the accuracy rate of
contusion measurements made in 6, 8, and 10 sections
was examined according to the volume of contusion
performed in all sections, it was observed that the
difference was 19%, 11%, and 5.8%, respectively.
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Figure 2
The Bland Altman graphs for 6-8-10 sections.
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We observed that there were statistical agreements
between whole lung contusion volume measurement
and the six, eight, and ten sections measurements
(ICC =0.903; p <0.001).

The difference of mean was 1.76 units and limits of
agreement were —0.45 and 3.96 for the Bland Altman
plot, where the horizontal line demonstrates the mean
of all lung contusion measurements and 10 sections
of volume measurements, and the vertical line
demonstrates the difference between measurements.
As a result, the value obtained from 10 sections
measurement was 1.76 units smaller than all lung
measurements, while that for the 8 and 6 sections
measurements were 3.57 units and 6.24 units smaller
than the whole section’s volume measurement (Table
2).

When we examined the Bland Altman graphs, it is
seen that the mean difference obtained from the 10
sections is smaller than that obtained from the 6 and 8
sections measurements, and the confidence interval
is narrower (Fig. 2). Therefore, we can say that the 10
sections measurement gives the closest evaluation to
all lung contusion measurements with approximately
95% accuracy ratio.

Discussion

Sectional radiological images are used for volume
estimation in the Cavalieri principle. The cut surface
areas of sections are multiplied by the section
thickness to estimate the volume. Point counting and
planimetry are methods for volume calculation using
the cut surface area based on the Cavalieri principle.
Planimetry involves manually tracing the boundaries
of objects on sections. The sum of measured areas
of sections obtained by planimetry is multiplied by the
section thickness, and the volume of the structure is
estimated (11, 12).
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Distribution of the Ranges of Contusion Volumes for Bland Altman

. Difference %95 CI
Contusion volume % ..
mean*SD lower —upper limit
Whole sections-6 sections 6.24+3.84 -1.29-13.78
Whole sections-8 sections 3.3742,92 -2,15-9.28
Whole sections-10 sections 1.76+1,13 0.45-3.96

Pulmonary contusion is an important risk factor
for pulmonary dysfunction, which results from
intrapulmonary hemorrhage and alveolar edema.
It has been shown that more than 20% of lung
contusion volume increases the risk of ARDS and
length of intensive care unit follow-up period (1, 4, 13,
14). When the anatomic extent of the contused lung
increases, the degree of hypoxemia increases (6).
There are also studies in the literature opposing this
view. According to a study, there was no correlation
between number of rib fractures and pulmonary
contusion, and between pulmonary contusion and
the development of ARDS. And also, the mortality
with pulmonary contusion was 8.2% as opposed to
a mortality of 5.1% in patients without pulmonary
contusion (15). In this study, it is seen that contusion
measurements were made with the semi-automated
method in about 8% of patients. CT is very sensitive
for detecting pulmonary contusion; as the contusion
volume increases, there is a correlation with clinical
outcomes (3, 16, 17).

Accurate quantification of pulmonary contusion
is a problem for physicians. Computerized three-
dimensional reconstruction of the contused lung on
chest CT and computer programs are used to measure
contusion volume (13). Accurate quantification of
lung contusion volume may guide to understand the
patients’ risk for hypoxia, hypoxemia, pneumonia and
adult respiratory distress syndrome and the need for
mechanical ventilation. Considering our results, there
was no statistical difference between interreader
and intrareader variation results. We think that the
manual planimetry method has reproducibility in the
quantification of pulmonary contusion volume. It is
an accurate, easy, quick, and replicable method to
calculate the amount of lung contusion on CT scan
imaging.

The Cavalieri method is the most used stereological
method to estimate the volume of structures using
tomographic and histological slices (18) Eric et al.

(19) showed that the Cavalieri principle or 3D breast
reconstruction has a similar accuracy for breast
volume estimation. The volume measurements were
not done in a single tomographic slice. We performed
volume measurements in whole lung and contusion
areas.

The planimetry method was used in liver tumor
volume estimation because of its speed (20 ). These
methods are based on the geometric properties of
three-dimensional structures without causing bias.
They provide reliable, efficient, reproducible, fast, and
guantitative data for volumetric measurements.

As shown in the literature, after the pathological
areas are determined and marked, measurements
are performed in each section using a computer
program with a 3D-reconstruction technique (1, 21).
Therefore, financial resources are needed to have
a 3D-reconstruction computer software program.
Unlike this program, a physician can measure the
pathological and normal areas on tomography
sections by the manual planimetry method with
systematic random sampling and determine the ratio
of the contusion volume. In this way, which is faster
to do as you gain experience, there is no need to
measure all lung areas.

All tomography sections are measured by the manual
planimetric method, and all the obtained results
are summed up. The total volume is calculated by
multiplying by the section thickness. In our study, we
measured a smaller number of sections by systematic
random sampling, and we achieved 95% accuracy by
making fewer measurements.

Trauma scoring systems are changing and being
updated according to studies and consensus reports.
In the recent thoracic trauma scores used today,
lung contusion is scored according to the anatomical
location and the number of lobes in which it is located.
However, in these scoring systems, the amount
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of contusion is determined only according to lobar
involvement without a numerical value. In the recent
thoracic trauma scoring systems, diffuse pulmonary
contusion in one lobe, where the risk of complications
and respiratory distress is higher, scores less than
contusion in small areas in two lobes (14). Lung
contusion volume or ratio is not evaluated in these
systems. We believe that with the use of this method of
calculation, proportional and volumetric values will be
used in future trauma scores rather than the location
of the lung contusion and the number of lobes in which
it is located. We think that with these measurements,
the severity of lung contusion assesses in more
detail in future trauma severity scores. In addition, we
hope that significant speed and time will be gained in
making the decision of intensive care hospitalization
together with clinical evaluation.

This situation creates problems in patient evaluation
and the use of the same academic language. In future
thoracic trauma scoring systems, scoring by giving
a more specific mathematical value besides the
location will provide a more accurate approach to the
clinical evaluation of the patients and the decisions
on intensive care hospitalization. In this study,
contusion rates were shown mathematically, quickly,
and with high accuracy. All radiological programs
with area selection and calculation could be used for
measurement without any specific software program.

Considering this information, we think that the use of
this method will support all units dealing with trauma,
academic publications, and new trauma scores.

Hemothorax and pneumothorax are accepted as
life-threatening clinical conditions, but the effect of
lung contusion on mortality must be investigated in a
large sample size. Accurate and easy quantification
of pulmonary contusion volume may help to identify
the trauma patients with high risk. In a tomographic
examination, lung areas can be examined in 45 to
60 sections on average. Instead of whole sections
measurement, we showed that 10 sections of lung and
contusion areas measurements provide approximately
95% accuracy. With this measurement technique,
contusion rates can be measured easily and quickly.

The limitation of our study was that we did not use
any injury or trauma score to show the clinical status
of patients. In addition, we did not investigate any
relationship between these measurements and
mortality. We examined the specific part of trauma and
not all the trauma components. The reason why the
article is written in a detailed technical expression is to
ensure that everyone who works on this subject can
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repeat it without making mistakes in the direction of
the method. We attempted to investigate the method
of volumetric pulmonary contusion measurement.

In conclusion, lung contusion volume can be
objectively evaluated using the manual planimetry
method with systematic random sampling without
whole lung area measurement on CT with high
interobserver and intracbserver agreement.
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Oz

Amac

Septik kosullarda hiperinflamatuar yanita ve hepato-
toksisiteye; oksidatif stres, inflamasyon ve apoptoz ne-
den olur. Bir adrenerjik reseptor blokeri olan irbesartan
(IB), antiinflamatuar ve antioksidan 6zelliklere sahiptir.
Bu calismada, IB'nin lipopolisakkarit (LPS) kaynak-
Il akut hepatotoksisite Uzerindeki koruyucu etkisinin
arastiriimasi amaclandi.

Gerec¢ ve Yontem

Uc grupta toplam sekiz sican kullanildi; kontrol gru-
bu, LPS grubu [5 mg/kg, intraperitoneal (IP)]; ve LPS
+ 1B grubu [5 mg/kg LPS (IP) + 50 mg/kg IB (oral)].
Sakrifikasyondan sonra interlokin-1 beta (IL-1pB), kas-
paz-3 (Cas-3) alanin aminotransferaz (ALT), aspartat
aminotransferaz (AST), oksidatif stres indeksi (OSlI),
toplam oksidan durumu (TOS) ve toplam antioksidan
durumu (TAS) gibi immunohistokimyasal ve biyokim-
yasal de@erlendirmeler i¢in karaciger ve kandan do-
kular alindi.

Bulgular

Kontrol grubuyla karsilastirildiginda kanda AST ve ALT
dizeylerinde artis, biyokimyasal olarak dokuda TOS
ve OSI dizeyinde artis ve TAS dizeyinde azalma,
imminohistokimyasal olarak IL-1B, Cas-3 diizeyinde
artis tespit edildi. Ayrica LPS grubunda karaciger do-
kusunda histopatolojik olarak hiperemi, kanama, vaku-
olizasyon ve belirgin nétrofil infiltrasyonu saptandi. IB
tim bu bulgulari tersine cevirdi. IB uygulamasi ile TAS
seviyeleri ylkselirken, TOS ve OSI seviyeleri azaldi (p
=0.001). IB ayrica AST ve ALT degerlerini de dusurdi
(p =0.001). IB grubunda, Cas-3 ve IL-13 seviyeleri, IB
uygulamasiyla énemli élciide azaldi (p = 0.001). Ek
olarak, IB, artmis hiperemi, kanama, vakuolizasyon ve
onemli notrofilik 16kosit infiltrasyon gibi histopatolojik
bulgulari iyilestirdi (p = 0.001). IB tedavisi, antioksidan,
antienflamatuar ve antiapoptotik 6zellikleriyle LPS'nin
neden oldugu hepatotoksisiteyi zayiflatti.

Sonug¢
Karaciger hasarini hafifletmek ve karaciger fonksiyo-
nunu eski haline getirmek sepsisli hastalarda morbi-
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dite ve mortalite oranlarini disirir. IB, antioksidan,
antiinflamatuar ve antiapoptotik 6zellikleri sayesinde
karaciger dokusunu LPS'nin neden oldugu hepatotok-
sisiteden korur. Karacigerin sepsisteki roliiniin daha
fazla arastiriimasi, yeni terapotik hedeflerin ve strate-
jilerin gelistiriimesine yol acabilir. IB, sepsis sirasinda
akut hepatotoksisitenin dnlenmesi i¢in alternatif bir te-
rapotik ajan olabilir.

Anahtar Kelimeler: Apoptoz, Hepatotoksisite, infla-
masyon, Irbesartan, Oksidatif stres, Sepsis

Abstract

Objective

In septic conditions, hyperinflammatory response
and hepatotoxicity are caused by oxidative stress,
inflammation, and apoptosis. Irbesartan (IB), an
adrenergic receptor blocker, has anti-inflammatory and
antioxidant properties. This study aimed to investigate
the protective effect of IB on lipopolysaccharide (LPS)-
induced acute hepatotoxicity.

Material and Method

A total of eight rats were used in three groups; a control
group; LPS group [5 mg/kg, intraperitoneally (IP)];
and LPS + IB group [5 mg/kg LPS (IP) + 50 mg/kg IB
(orally)]. After sacrification, tissues from the liver and
blood were obtained for immunohistochemical and
biochemical evaluations, such as interleukin-1 beta
(IL-1B), caspase-3 (Cas-3) alanine aminotransferase
(ALT), aspartate aminotransferase (AST), oxidative
stress index (OSI), total oxidant status (TOS), and
total antioxidant status (TAS).

Introduction

Sepsis is a complex disease that is responsible for
many deaths worldwide. A dysregulated inflammatory
response plays aroleinits pathophysiology, depending
on the production of various mediators. The production
and release of these substances into systemic
circulation initiates various cellular and metabolic
changes (1). Because it triggers a hyperinflammatory
state, sepsis can cause a multisystemic condition that
damages many organs, especially the lungs, liver,
and kidneys (2). In clinical practice, only a few drugs
prevent this inflammatory stage, besides to antibiotics
(3). As in diseases with multi-organ involvement,
such as COVID-19, the treatment of this condition is
insufficient. Despite the anti-inflammatory properties
of steroids, their immunosuppressive effects lead
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Results

Compared with the control group, increased AST
and ALT levels in the blood, biochemically increased
TOS and OSI and decreased TAS levels in the
tissue, immunohistochemically increased IL-13, Cas-
3, detected. Also, in liver tissue, histopathologically
hyperemia, hemorrhage,  vacuolization, and
significant neutrophilia infiltration were found in the
LPS group. IB administration significantly reversed
all these parameters. TAS levels were increased
by IB administration, whereas TOS and OSI levels
were decreased (p = 0.001). IB also decreased
AST and ALT values (p = 0.001). In the IB group,
Cas-3 and IL-1B levels were significantly decreased
by IB administration (p = 0.001). In addition, the
IB ameliorated histopathological findings showed
enhanced hyperaemia, haemorrhages, vacuolisation
and significant neutrophilic leukocyte infiltration
(p = 0.001). IB treatment attenuated LPS-induced
hepatotoxicity by its antioxidant, anti-inflammatory and
antiapoptotic properties.

Conclusion

Attenuating liverinjury and restoringliverfunctionlowers
morbidity and mortality rates in patients with sepsis.
IB protects liver tissue from hepatotoxicity caused by
LPS thanks to its antioxidant, anti-inflammatory, and
anti-apoptotic properties. Further investigation of the
liver's role in sepsis may lead to the development of
new therapeutic targets and strategies. IB may be
an alternative therapeutic agent for the prevention of
acute hepatotoxicity during sepsis.
Keywords: Apoptosis, Hepatotoxicity, Irbesartan,
Inflammation, Oxidative stress, Sepsis

to opportunistic infections and increased mortality
(4). To reduce the use of steroids, researchers are
seeking new drugs with anti-inflammatory properties
(5). Damage mechanisms, such as oxidative stress,
apoptosis, and inflammation, are frequent and play
significant roles in pathological processes at the tissue
level. Previous studies have focused on oxidative
stress indicator total antioxidant species (TAS), total
oxidant species (TOS), oxidative stress index (OSlI),
acute inflammatory parameters interleukin 1 beta
(IL-1B), tumor necrosis factor-alpha (TNF-a) and
apoptosis marker Cas-3 (6, 7).

Lipopolysaccharides, used in experimental animals
to mimic systemic inflammation and create septic
conditions, can cause the synthesis of the factors
described above by binding to their receptors in



cells, such as Toll-like receptor-4 (TLR-4), activating
intracellular pathways. The cytokines released from
damaged cells affect healthy cells, which causes the
damage to increase cumulatively (Figure 1) (8, 9).

OXIDATIVE
STRESS

INFLAMMATION

Sinusoid alterations

Inflammatory cell infiltrations
Hepatocyte vacuolization
Hyperemia
Hemorrhage
Necrosis

Figure 1

Effect of IB on LPS-induced liver toxicity

IB: Irbesartan, TLR-4: Toll-like-receptor-4, LPS:
Lipopolysaccharide, Nf-KB: Nuclear factor kappa
B, p-Nf-KB: phospho-nuclear factor kappa B, ROS:
Reactive oxygen molecules, TAS: total antioxidant
status, TOS: total oxidant status, OSI: oxidative stress
index, IL-1p: Interleukin 1 beta, Cas-3: Caspase 3

Irbesartan, an angiotensin receptor antagonist, is
used to treat hypertension (10). Moreover, the drug’s
anti-inflammatory and antioxidant effects have been
investigated (11, 12). Based on this information, we
aimed to evaluate the IB’s efficacy of IB in treating
acute hepatotoxicity, which is common in clinical
practice, complicating the management of sepsis.

Material and Method

Groups

Suleyman Demirel University’s Local Animal Ethics
Commission approved this research (Decision
Number 17.10.2019/07). The experiment was
conducted according to ARRIVE (Animal Research:
Reporting in Vivo Experiments) guidelines, Version
2.0 protocol. Twenty-four adult male Wistar albino
rats (weight 300-350 g) were housed at 21-22 -C and
60 * 5% humidity with a 12 h light:12 h dark cycle. A
standard commercial chow (Korkuteli Yem, Antalya,
Turkey) was administered ad libitum with water. Three
experimental groups were formed as follows:

1) Control group (n = 8): 0.5 mL of normal saline
(NS) was administered IP + one hour before this
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application, 0.5 ml NS was administered orally again.

2) LPS group (n = 8): 5 mg/kg (IP) LPS (048K4126,
Sigma Aldrich, USA) + one hour before this application,
0.5 mlI NS was administered orally.

3) IB group (n = 8): 5 mg/kg (IP) LPS + one hour
before this application, 50 mg/kg IB (Karvea, Sanofi,
Turkey) was administered orally. The reason for
applying IB one hour before LPS administration is that
the elimination half-life of the drug is > 10 hours, and
maximum concentration in plasma is reached within
90-120 minutes (Figure 2) (13, 14).

Blood == Spectrophotometric ==»AST, ALT

1B LP SAK Liver E Spectrophotometric = TAS, TOS

Ll o |

—

Hematoxylin and Eosin (HE) staining

Immunohistochemical staining=—=[L-1f, Cas 3

Figure 2

The schematic representation of the study design
IB: Irbesartan, LPS: Lipopolysaccharide, SAC:
Sacrification, TAS: Total antioxidant status, TOS:
Total oxidant status, OSI: Oxidative stress index,
IL-1B: Interleukin 1 beta, Cas-3: Caspase 3, AST:
Aspartate transaminase, ALT: Alanine transaminase

As described previously (15), animals were sacrificed
using a solution of 100 mg/kg ketamine (Alfamin,
Alfasan IBV) and 10 mg/kg xylazine bio 2% (Bioveta,
Czech Republic) anesthesia five hours following IB
treatment. Following an abdominal incision, blood was
obtained from the vena cava inferior for biochemical
evaluation, and liver tissues were extracted. One-
half of the liver tissues were collected and kept at
-20 °C to assess TAS, TOS, and OSI levels. The
remainder of the tissues were preserved in 10%
buffered formaldehyde for histological examination
and immunohistochemical analysis of IL-1 and Cas-3
expression.

Histopathological Examination

Liver specimens were taken by necropsy at the
end of the trial and preserved in a formalin solution
with 10% buffered. The samples of tissue were
obtained immediately after a two-day fixation period
according to a standard tissue processing method
using automated tissue processing equipment (Leica
ASP300S, Wetzlar, Germany) and then buried in
waxy paraffin. After chilling the paraffin blocks in
the refrigerator, 5 m slices were cut with a rotary
microtome (Leica RM2155, Leica Microsystems,
Wetzlar, Germany). Hematoxylin-eosin (H&E)
was used for staining, followed by mounting with a

476



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

coverslip and examination under light microscope. A
semi-quantitative scoring technique modified by Fang
et al. was utilised for the histopathological analysis.
The scoring criteria are shown in Table 1 (16).

Immunohistochemical Examination

Immunohistochemical analyses were performed
as described previously (17). Two set specimens
were obtained using blocks and then drawn on
slides covered with poly-L-lysine. They were marked
immunohistochemically for Cas-3 (Cas-3 (E-8):
sc-7272) and IL-1B8 (IL-1B (11E5):sc-52012, 1/100
dilution) (Santa Cruz Texas, USA). The streptavidin-
biotin method was used for expression depending
on the manufacturer’s guides. After 60 minutes of
incubation with primary antibodies, the sections
were immunohistochemically stained by biotinylated
secondary antibodies and a streptavidin-alkaline
phosphatase compound. For the second group of
antibodies, the EXPOSE Mouse and Rabbit Specific
HRP/DAB Detection IHC kit (ab80436) (Abcam,
Cambridge, UK) was utilised. Diaminobenzidine
(DAB) was utilized as chromogen. An antigen dilution
compound was utilized instead of a major antibody
for the negative controls. A pathologist from another
institution completed all the evaluations of blind
specimens. In immunohistochemical analyses,
separate sections were examined for every antibody.
A semi-quantitative analysis was used to assess
the immunostaining degree of cells using a ranging
from 0 to 3: 0 = no staining, 1 = poor focal staining,
2 = poor diffuse staining, and 3 = strong diffuse
staining (18). During the assessment, ten separate
fields were examined in each section under 40X
objective magnification. Morphometric analyses
and microphotography were conducted using the
Database Manual Cell Sens Life Science Imaging
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Software System (Olympus Co., Tokyo, Japan).
The outcomes were documented and statistically
evaluated.

Measurement of Blood Parameters

Blood samples from the rates were collected in
tubes containing gel. After 10 minutes of spinning
at 3,000 rpm, the serum samples were separated
into three parts. Until they were examined, the
samples were maintained at -80 °C. Serum aspartate
aminotransferase (AST), alanine transaminase
(ALT), and total bilirubin levels were quantified by the
spectrophotometric method using a Beckman Coulter
AU5800 auto-analyser (Beckman Coulter, USA) and
a kit compatible with the instrument.

Measurement of Oxidative Stress Parameters

For the oxidant—antioxidant analysis, liver tissue
samples were homogenised by an Ultra Turrax Janke
& Kunkel T-25 homogeniser (IKA® Werke, Germany).
TAS and TOS were assessed using industrial
equipment (Rel Assay Diagnostics, Gaziantep,
Turkey) and spectrophotometry (Beckman Coulter,
USA). The OSI was determined using the following
calculation: TOS/TAS = OSI (19).

Briefly, TAS and TOS analyses have already been
described. Antioxidants in the specimen converted
the 2,2'-azino-bis (3-ethylbenzthiazoline-6-sulphonic
acid) (ABTS) reactive to a colourless reduced ABTS
form. The sample’s total antioxidant concentration
was associated with a difference in absorbance at
660 nm. This approach was used to assess the anti-
oxidative impact of the specimen versus the powerful
free radical actions activity due to hydroxyl radicals
produced. The findings were shown in millimolar
Trolox equivalents per liter (mmol Trolox Eqv/L) (20).

Table 1 Parameters of semi-quantitative system for histopathological evaluation

1 2 3 4

Sinusoid alterations None Mild dilatation Moderate dilatation Severe dilatation
Inflammatory cell infiltrations None M”iifﬂterztirgr?h” Modei:]a;itlfrgteis;rophil Sevﬁ:ﬁlt?;?é?ph”
Hepatocyte vacuolization None 1-10% of all 11-30% of all >31 of all

hepatocytes hepatocytes hepatocytes
Hyperemia None Mild Moderate Severe
Hemorrhage None Mild Moderate Severe
Necrosis None | 1-10in 5 HPF (40X) 11-30in 5 HPF >31 in HPF

HPF: High-power field
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Throughout TOS analysis, oxidants available in
the specimen oxidized the ferrous ion-dianisidine
formation into ferric ions. Glycerol molecules drove
the oxidation reactions in the reaction media. Under
an acidic environment, ferric ions formed a colourful
compound with xylenol orange. The colour intensity,
evaluated spectrophotometrically, was associated
with the quantity of oxidant molecules in the specimen.
The findings were referred a micromolar hydrogen
peroxide equivalent per liter (umol H202 Eqv/L) after
the test was validated using hydrogen peroxide (21).

Statistical Analyses

The immunohistochemical scores among the groups
were compared using a one-way ANOVA and post-
hoc Duncan test for histopathological findings and
an LSD test for biochemical findings were applied
using the SPSS v.22 package programme (SPSS
Inc., Chicago, IL, USA). A P value less than 0.05 was
considered significant.

Results

Biochemical Findings

In the LPS group, significantly decreased TAS levels
and increased TOS and OSI levels were detected
compared with the control (p = 0.001 all of them,
respectively). The IB reversed all of these parameters
significantly (p = 0.001 all of them, respectively)
(Figure 3).

In the LPS group, ALT and AST levels were
significantly higher than the control groups (p = 0.001
for all). The IB therapy dramatically decreased the
levels of these markers compared to the LPS group
(p = 0.001, all of them) (Figure 4).
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Figure 3

Statistical comparison of the groups' oxidative
stress parameters.

IB: Irbesartan, LPS: Lipopolysaccharide, TAS: Total
antioxidant status, TOS: Total oxidant status, OSI:
Oxidative stress index. Data expressed mean =*
standard deviation (SD). One-way ANOVA LSD test.
***: p<0,001.
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Figure 4

Hepatic injury indicators in the blood

IB: Irbesartan, LPS: Lipopolysaccharide, AST:
Aspartate transaminase, ALT: Alanine transaminase.
Data expressed mean * standard deviation (SD).
One-way anova LSD test. ***: p<0,001.

Table 2 Statistical analysis result of histopathological scores between the groups.

Control LP 1B P value
Sinusoid alterations 0.00+0.00 2.37+0.74 0.62+0.51*# <0.001
Inflammatory cell infiltrations 0.12+0.12 2.00£0.75 0.37+0.18% <0.001
Hepatocyte vacuolization 0.12+0.12 2.62+0.51" 0.50+0.18* <0.001
Hyperemia 0.12+0.12 2.12+0.83" 0.50+0.18* <0.001
Hemorrhage 0.00£0.00 1.75+0.70" 0.25+0.16% <0.001
Necrosis 0.00+0.00 1.62+0.74" 0.25+0.16% <0.001

IB: Irbesartan, LP: Lipopolysaccharide. Statistical analysis of immunohistochemical scores.
*: compared with control and, #: compared with IB group, P<0.001. Data standard deviation (SD). One-way anova Duncan test.
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Histopathological Findings

The results of the microscopic analysis revealed
normal liver histology in the control group. Marked
hyperaemia, moderate to marked hyperaemia,
slight to moderate haemorrhages and vacuolisation
were identified, and numerous inflammatory cell

The Effect of Irbesartan on Liver
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infiltrations mainly composed of neutrophil leukocytes
were observed in the LPS group. The IB treatment
significantly ameliorated the histopathological
findings in the IB group (Figure 5). The comparisons
of histopathological scores are shown in Table 2.

Figure 5

Microscopical findings in liver between the groups.

(A) Normal tissue architecture in control group. (B) Marked hyperemia (thick arrow) and neutrophil infiltrations
(thin arrows) in LPS group. (C) Decrease in histopathological findings in LPS+IB group, H&E, scale bars=50um.

Figure 6

Caspase-3 immunohistochemistry findings between the groups.

(A) Negative expression in control group. (B) Marked increase (arrows) in liver in LPS group. (C) Decreased
expression in LPS+IB group, Streptavidin biotin peroxidase method, scale bars=50um.

3 h

I3 e 3.
AR N Sa

Figure 7

IL-1B expressions between the groups.

(A) No expression in control group. (B) Marked expression in liver in LPS group.

(C) Decreased expression in liver in LPS+IB group, Streptavidin biotin peroxidase method, scale bars=50um.
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Figure 8

Statistical analysis result ofimmunohistochemical
scores between the groups.

IB: Irbesartan, LPS: Lipopolysaccharide, IL-1[:
Interleukin-1beta, Cas-3: Caspase-3. Data expressed
mean * standard deviation (SD). One-way ANOVA
Duncan test. ***: p<0,001.

Immunohistochemical Results

The immunohistochemistry analyses demonstrated
negative to slight expressions in Cas-3 and IL-1p in
the control group. The LPS group showed significant
expression in hepatocytes and sinusoid cells. The IB
therapy resulted in a significant reduction in the IB
group (Figures 6 and 7).

Figure 8 shows the statistical evaluation of the
immunohistochemistry scores. The findings indicate
that LPS caused hepatic damage in rats. The IB
treatment ameliorated the pathological findings.

Discussion

The liver is the most significant modulatory organ
in the human system and is vital for metabolic and
immune balance (22). It has more than 200 critical
functions, primarily detoxification, coagulation,
hormonal balance, energy production, nutrient
conversion and storage (23, 24). Because of these
crucial functions, the liver is a vital organ in the host's
survival in severe pathological conditions, such as
sepsis (25). Clinical and experimental studies reveal
that liver dysfunction is an early manifestation of
sepsis and a specific and independent risk factor
for severe complications in sepsis patients. Serious
complications can occur in cases of sepsis in the
liver, leading to the progression of the disease and
even death (26). The mechanism of acute liver
injury has not been extensively investigated, and
further research is needed to develop successful
treatment methods. Based on the literature, the
current study purposed to examine the acute effects
of systematically applied LPS on liver tissue (27).
Attacks by oxidants and inflammatory substances
are the primary causes of damage to organs, which
was also found in the present study.
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Oxidative stress is associated with increased cellular
reactive oxygen species (ROS), particularly when
the antioxidant system is unable to balance them
(28). Therefore, increased ROS in sepsis results
in oxidative stress and low antioxidant potential.
Lipopolysaccharide binding to inflammatory cells
stimulates several intracellular signaling pathways,
including the nuclear factor kappa-B (NFkB) and
mitogen-activated protein kinase networks. These
processes induce transcription factors, including the
NFkB/Rel proteins, the activator protein 1 (AP-
1), and the nuclear factor-interleukin 6. In healthy
cells, antioxidants and ROS have conflicting effects,
with antioxidants decreasing NFkB activation by
increasing AP-1 activation while ROS stimulates
NFkB. Thus, oxidative stress may be participating in
direct or indirect pathways that result in cellular harm
during sepsis (29). Disruption of defence mechanisms
can damage cellular elements such as DNA, proteins
and lipids (30, 31). Irbesartan has been shown
to have substantial effects on the production and
activity of intracellular antioxidant enzymes, hence
improving the negative effects of oxidative stress on
many bodily tissues (32). The TOS, OSI increment
and TAS decrement, which are markers of oxidative
stress in the liver tissue, showed that this stress had
developed, and the reversal of the results on the
IB side supported the antioxidant properties of IB
(33). In Helal et al.’s study, liver damage caused by
paracetamol toxicity was reduced by IB’s antioxidant
and anti-inflammatory effects, so the liver function
decreased (34). A study by Kabel et al. found similar
results, confirming IB's hepatoprotective properties in
a mice model of hepatotoxicity caused by doxorubicin
(35). The findings of this study showed that, as in the
above studies, IB administration significantly reversed
the oxidative stress parameters that cause damage to
hepatocytes due to sepsis.

Serum aminotransferase levels (ALT and AST) are
frequently used to evaluate various liver diseases,
including metabolic conditions such as fatty liver
and infectious etiologies such as viral hepatitis (36,
37). A high level of ALT and AST enzymes in the
serum is thought to be a specific indicator of liver
dysfunction and damage to the structural integrity
of hepatocytes (38). In their study, Beheshti et al.
examined the damage caused by LPS application
at the liver level. Their findings showed that the AST
and ALT values increased, and the oxidant substance
increment, the antioxidant substance decrement
(39). Similarly, in this study, AST and ALT serum
activities were significantly higher, indicating acute
damage after LPSS. However, administration of IB
significantly reduced the levels of these markers.
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These considerable decreases were consistent with
several rare studies supporting IB's hepatoprotective
impact (34, 35). AST and ALT values were similar
to those in the oxidative stress situation described
above, indicating that acute damage occurred, which
was reduced by the administration of IB. Interestingly,
some drugs that act primarily at the renal level, such as
angiotensin receptor blockers, have hepatoprotective
effects and should be investigated in future studies.
The findings of the current study support this.

In addition to oxidative harm, activation of the
inflammatory cascade also plays a critical role in
the pathological process of sepsis-induced liver
injury (25). The signaling pathway NF- B is a crucial
regulator of inflammatory cytokines, including IL-1 ,
and TNF- and essential in inflammation responses
(40). In addition, some studies demonstrate that IB
may inhibit the inflammatory response by suppressing
the NF- B pathway. Increased IL-1[3 levels, which are
an essential indicator of acute inflammatory damage,
were shown to be reversed by IB treatment (41,
42). The present preliminary investigation has also
revealed that IB showed anti-inflammatory effects in
the early period.

In the inflammatory process, ROS are known to
be critical signaling molecules (43). It has been
proven that this oxidant state in the tissue triggers
inflammation and initiates apoptosis, which is also
known as programmed cell death (44, 45). Previous
studies on these intracellular mechanisms have
shown that they are driven by apoptosis using the
same or different pathways (46, 47). In this study,
the decrement in increased Cas-3 levels in the LPS
group showed that IB can be effective in protecting
liver tissue. It can also contribute to the cell’s survival
by decreasing Cas-3 levels through its antiapoptotic
features. Consistent with our results, Kabel et al. and
Helal et al. verified that IB significantly reduces active
caspase 3 expression in liver tissue (34, 35). These
consequences may be attributable to irbesartan's
capacity to reduce caspase 3 activity and inhibit the
production of proapoptotic proteins (48, 49). Also,
angiotensin Il receptor blockers like irbesartan have
been demonstrated to reduce the count of apoptotic
cells while increasing the activity of antiapoptotic Bcl-2
proteins (50). However, IB’s intracellular mechanisms
should be examined in more detailed molecular studies.
Furthermore, liver-specific damage indicators, such
as sinusoid alterations and hepatocyte vacuolization,
have been observed histopathologically in the
present study. The fact that vascular damage states,
such as hyperemia, hemorrhage, and necrosis, are
parallel with increased Cas-3 levels indicates that
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the liver is highly affected by the hypoxia-induced
inflammatory scene. A possible cause of liver failure
could be hypoxic hepatitis. LPSS and inflammatory
cytokines are two further risk factors for hypoxic
hepatitis. In the early phases of sepsis, neutrophils
are attracted to the liver in response to the release of
TNF- and leukotriene B4 by KCs. Hepatocyte injury is
facilitated by cytokines that neutrophils release (51).
Liver sinusoidal endothelial cells are also implicated
in the release of cytokines in response to LPSS
stimulation, and they are the primary hepatic source
of endothelin-1 (ET-1), a potent vasoconstrictor (51).
Histopathologically, portal inflammation, centrilobular
necrosis, lobular inflammation, and hepatocellular
apoptosis were detected in most sepsis patients in
postmortem studies (52). Ibrahim MA et al.’s findings
showed that IB was protective and reduced Cas-
3 levels in liver damage secondary to metabolic
syndrome in fructose-fed experimental animals
(53). These findings indicated that in addition to
the cardiovascular vasodilator effects of IB, it has
protective properties on tissues. However, the results
of our study showed that IB can prevent inflammation,
oxidative stress, and even apoptosis when applied in
acute situations. Moreover, the increased expression
of IL-1B accompanied by neutrophilic infiltration
reversed with IB indicates that it can be used as a
tissue protector in many pathologies.

The rate of sepsis-associated liver failure is difficult
to determine, but it is indisputable that liver failure
as a consequence of sepsis significantly impacts
the patients’ prognosis. Our results showed that
acute damage to the liver tissue occurred with LPS
and was regressed by IB administration through
the drug’s anti-inflammatory, antioxidant, and anti-
apoptotic properties. Therefore, there is a need to
apply IB to various disease models at different doses
and durations to investigate detailed intracellular
mechanisms.

Conclusion

Our findings indicate that IB may be an alternative
therapeutic agent for the prevention of acute
hepatotoxicity during sepsis. However, more
detailed research on this medication's dose-
dependent effects is required. Current research
findings showed that IB treatment attenuated LPS-
induced hepatotoxicity through its antioxidative,
anti-inflammatory, and antiapoptotic properties. The
challenges in sepsis management are associated
with mixed pathogenesis and high mortality rates.
Furthermore, the incidence of multi-resistant bacteria
is increasing. Therefore, treatments to support
antibiotics should be developed in future research.
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ARE BLOOD GROUPS EFFECTIVE IN INFERTILITY?
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Amac

infertilite, reproduktif dénemdeki ciftlerin herhangi do-
gum kontrol ydntemi kullanmaksizin bir yil diizenli cin-
sel iliskiye ragmen gebelik durumunun saglanamama-
sidir. Bu calismada spontan gebe kalan fertil hastalar
ile infertilite tanisi nedeniyle tedavi goéren infertil ka-
din hastalar arasinda kan gruplarinin karsilastiriimasi
amaglanmistir.

Gerecg ve Yontem

Calismamiz, Ocak 2015-Ocak 2023 yillar arasinda
Suleyman Demirel Universitesi Kadin Hastaliklari Do-
gum Anabilim Dah poliklinigine rutin gebelik takibi icin
basvuran ve spontan gebe kalan 304 fertil hasta ile
infertilite tanisi alarak Sileyman Demirel Universitesi
Uremeye Yardimci Tedavi (UYTE) Merkezi'nde tedavi
alan 304 infertil olmak tzere toplam 608 hastanin kan
gruplari ve demografik verilerinin istatistiksel olarak
degerlendirilmesini icermektedir.

Bulgular

Fertil grupta yer alan gondllilerin yas ortalamasi
30,68+4,70 hesaplanirken, infertil gruptaki génullilerin
yas ortalamasi ise 32,50+5,35 olarak hesaplanmistir.
Fertil ve infertil grupta yer alan gonullilerin kan grup-
lari A kan grubunun her iki grupta da baskin oldugu ve

bunu sirasiyla 0, B ve AB kan gruplarinin izledigi tespit
edilmistir. Gruplar egitim durumlarina gore karsilastiril-
diginda, infertil gruptaki hastalarin biytk ¢ogunlugu-
nun lisans veya lisansiistl seviyede egitim aldigi tespit
edilmistir. Gruplar arasindaki mesleki dagilimlara gére
gelir diizeylerine ait veriler ise dusik, orta ve yiksek
gelir dizeyi olmak Uzere U¢ kategoride degerlendiril-
mistir. Buna gore her iki grupta da katilimcilarinin bi-
yik ¢ogunlugunun disuk gelir diizeyine sahip oldugu
saptanmigtir.

Sonug

infertilite genetik, cevre, yasam tarzi ve saglik gibi ge-
sitli faktorlerin bir araya gelmesiyle ortaya ¢ikan ¢ok
faktorli bir durumdur. infertilite prevalansinin yasla
orantili olarak arttigi ve kan grubu dagihmlarinin infer-
tilite Gzerinden dogrudan bir etkisinin olmadigi tespit
edilmistir.

Anahtar Kelimeler: infertilite, Kan grubu, Yardimci
treme teknikleri

Abstract

Objective

The aim is to compare blood groups between sponta-
neously pregnant fertile patients and infertile female
patients undergoing treatment for infertility diagnosis
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in terms of demographics and blood groups. Infertility
is defined as the failure to achieve pregnancy despi-
te regular unprotected sexual intercourse for one year
during the reproductive period without using any cont-
raceptive method.

Material and Method

Our study includes statistically evaluating the blood
groups and demographic data of a total of 608 pa-
tients, including 304 fertile patients who presented for
routine pregnancy follow-up at the Department of Obs-
tetrics and Gynecology, Sileyman Demirel University,
between January 2015 and January 2023, and 304
infertile patients receiving treatment at the Suileyman
Demirel University Assisted Reproductive Techniques
(ART) Center.

Results
The mean age of the volunteers in the fertile group
was calculated as 30.68+4.70, while the mean age of

Introduction

Infertility refers to the inability to achieve pregnancy
despite regular sexual intercourse without using any
birth control methods for a year among couples in
their reproductive age. The prevalence and causes
of infertility vary significantly in different etiologies,
affecting approximately 15-20% of couples worldwide
1, 2).

The causes of infertility are categorized into three
groups: female, male, and unexplained factors. In
female infertility primary factors such as age, ovarian
reserve, oocyte quality, endometriosis, polycystic ovary
syndrome, and tubal factors. In male-factor infertility,
sperm conditions like azoospermia, oligospermia, and
varicocele are often influential. Additionally, genetic
disorders, certain medications, obesity, excessive
stress, smoking and alcohol consumption, exposure to
chemicals, as well as treatments like chemotherapy and
radiotherapy contribute to the causes of infertility (3, 4).

ART, developed for infertility, has shown high
success rates (5). However, due to factors like the
costs endured by patients, medication burden, and
physiological and sociological processes involved in
the treatment, the search for alternative methods to
address infertility continues (6, 7).

Several studies indicate the associations between

ABO blood groups and various diseases (8-13). As
research on the causes and treatment of infertility

485

Blood Groups and infertility

the volunteers in the infertile group was 32.50+5.35.
Blood group A was found to be dominant in both the
fertile and infertile groups, followed by blood groups
O, B, and AB. When compared based on education,
it was determined that the majority of patients in the
infertile group had received undergraduate or postg-
raduate education. Income levels were categorized as
low, medium, and high income based on occupational
distributions in both groups, revealing that the majority
of participants in both groups had a low-income level.

Conclusion

Infertility is a multifactorial condition resulting from a
combination of various factors such as genetics, envi-
ronment, lifestyle, and health. The prevalence of infer-
tility increases with age, and blood group distribution
does not have a direct impact on infertility.

Keywords: Assisted reproductive techniques, Blood
group, Infertility

continues, investigations have also been conducted
to determine whether blood groups have an impact
on infertility (14-18).

The aim of this study is to compare blood groups
among spontaneously pregnant fertile patients
who present to the Sileyman Demirel University
Department of Obstetrics and Gynecology for routine
pregnancy examination and infertile female patients
undergoing an Assisted Reproductive Techniques
Treatment at the Stleyman Demirel University ART
Center, having received a diagnosis of infertility.

The study addresses the question of whether blood
groups play a role in infertility by evaluating blood
group data that could contribute to infertility. Alongside
blood groups, socio-demographic characteristics
such as age, education level, and occupation of
patients who volunteered to participate in the study
will also be retrospectively assessed. The study aims
to introduce new perspectives that could contribute to
infertility treatments based on the obtained outcomes,
enriching the existing literature.

Material and Method

The study was conducted by retrospectively scanning
the data of 304 fertile patients who presented to
the Sidleyman Demirel University Department of
Obstetrics and Gynecology for routine pregnancy
examination between January 2015 and January
2023, and 304 infertile female patients undergoing an



Assisted Reproductive Techniques Treatment at the
Sileyman Demirel University Assisted Reproduction
Treatment (ART) Center, having received a diagnosis
of infertility.

Ethics Statements

This study was conducted with the permission of the
Clinical Research Ethics Committee of Sileyman
Demirel University Faculty of Medicine, numbered
132, and dated 22.06.2023. The study was carried out
with fertile patients who presented to the Sileyman
Demirel University Department of Obstetrics and
Gynecology for routine pregnancy examination and
became pregnant spontaneously, as well as infertile
female patients undergoing an Assisted Reproductive
Techniques Treatment at the Sileyman Demirel
University Assisted Reproduction Treatment (ART)
Center, having received a diagnosis of infertility.

Experimental Groups

G-Power 3.1.9.7 software was used to determine the
sample size for the study. In determining the sample
size, an effect size of 0.3 was taken for the Wilcoxon-
Mann-Whitney test (two groups) comparison, with a
type | error rate of 0.05 and a power of 95%, resulting
in a sufficient sample size of 304 in each group,
totaling 608 patients (19, 20).

When determining the experimental groups, inclusion
and exclusion criteria were established as follows:

1. Consent and agreement to participate in the study.
2. Spontaneously achieving pregnancy (fertile group).
3. Achieving pregnancy through assisted reproductive
techniques (infertile group).

4. Being diagnosed with primary infertility (secondary
infertile patients were not included in the sample).

5. Age between 23 and 39.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

6. No chronic or systemic diseases.
7. No alcohol or tobacco use.

Statistical Analysis

For the evaluation of demographic data such as
blood groups, age, education level, and occupation
in the fertile and infertile groups, the Wilcoxon-Mann-
Whitney test was applied. SPSS 29.0 software was
used for all statistical analyses. Continuous variables
were expressed as mean £ SD, and the significance
level was defined as p < 0.05.

Results

Blood groups, age, education level, and occupation
were evaluated for 304 fertile and 304 infertile
volunteers who participated in the study.

The mean age of volunteers in the fertile group was
calculated as 30.68 * 4.70, while the mean age of
volunteers in the infertile group was calculated as
32.50 +5.35.

When evaluating the blood groups of volunteers in the
fertile and infertile groups without distinguishing the
Rh factor, it was determined that the A blood group
was dominant in both groups, followed by the 0, B,
and AB blood groups, respectively (Table 1). When
evaluated according to the Rh+ and Rh- factors, it
was observed that in both groups, A+, 0+, B+, AB+,
A-, 0-, B-, and AB- blood groups were predominant
(Table 1).

When evaluated based on education level, among the
304 participants in the fertile group, 116 had primary
education, 105 had high school or associate degree
education, and 83 had university or postgraduate
education. Among the 304 infertile participants, 91 had

The distribution table according to the Rh factor and blood types

A 0 B AB Total

Rh+ 102 80 & 27

Fertile Group Rh- 15 15 7 3
Total 117 95 62 30 304

Rh+ 127 68 41 31

Infertil Group Rh- 11 14 10 2
Total 138 82 51 38 304
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primary education, 97 had high school or associate
degree, and 116 had university or postgraduate
education (Table 2).

When evaluating income levels based on occupational
distribution, income level data were categorized
into three levels: low, medium, and high. Among
the female volunteers included in the study, those
who did not work officially and were classified as
housewives were categorized as low-income level,
those who earned a salary at the minimum wage level
on average were categorized as medium-income
level, and those who belonged to professions such as
doctor, teacher, architect, engineer, and academician
and earned income above the minimum wage level
were categorized as high-income level. Income level

Blood Groups and infertility

distributions for both the fertile and infertile groups are
shown in Table 3.

In addition to these evaluations, an examination
was conducted to determine whether blood groups
affected the etiology of infertility. Therefore, among
the 304 infertile volunteers who were treated at the
Sileyman Demirel University ART Center, etiologies
were examined, and infertile patients were classified
into five groups: those diagnosed with female factor
infertility due to polycystic ovary syndrome (PCOS),
diminished ovarian reserve (DOR), and tubal factors,
as well as a male factor and unexplained (UNEXP)
etiology reasons. Blood group distributions among
these groups were evaluated (Table 4).

Distribution based on education level among groups

. . High School or University or

CIo8P AT 6 M Associate Degree Postgraduate ez
Fertile Group 116 105 83 304
infertile Group 91 97 116 304
Table 3 Distribution based on income levels among groups

Group Low-Income Level Medium-Income Level High-Income Level Total
Fertile Group 241 12 51 304
Infertile Group 163 52 89 304

Distribution of blood groups among infertile groups based on the etiology of infertility

Infertility Cause A Rh* 0 Rh* BRh* | ABRh* | ARh- | ORh- | BRh- | ABRh Total
PCOS 32 19 10 12 4 6 & 0 86
UNEXP 33 15 7 4 3 2 0 1 65
DOR 20 18 12 7 1 4 0 0 62
Tubal 3 1 2 1 0 0 1 0 8
Male 39 15 10 7 S 2 6 1 83
304
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Discussion

Infertility is defined as the inability to achieve
pregnancy despite regular sexual intercourse without
using any contraceptive method for a year among
couples in their reproductive years, and according to
the World Health Organization data, it affects 15% of
couples. Infertility prevalence is approximately 5.5%
in the 25-29 age group, 9.4% in the 30-34 age group,
and 19.7% in the 35-39 age group (21).

According to the results obtained from this study, the
average ages were calculated as 30.68+4.70 in the
fertile group and 32.50+5.35 in the infertile group.
The age range of 23-39 years stated in the inclusion
criteria for volunteers was considered when forming
the sample.

In today's world, changing living conditions have
numerous effects in various areas and contribute
significantly to the increasing infertility rates. Especially
women planning for postgraduate education or having
such an education tend to postpone their desire to
have children to later ages (22). When looking at
the educational status of the groups in this study
(Table 3), it was determined that 83 participants in
the fertile group and 116 in the infertile group had
undergraduate or postgraduate education. Therefore,
the age averages and the data related to educational
levels support this trend.

When evaluating income levels based on occupational
distributions, income levels were categorized into low,
medium, and high. However, the educational statuses
and income levels of both the fertile and infertile
groups included in the study do not show a parallel
trend. This could be attributed to individuals with high
school or associate's degrees being housewives or
having jobs outside their education or profession.

Studies in the literature have reported the associations
between blood groups and various diseases. This
study aimed to investigate whether blood groups affect
infertility. When blood groups were evaluated without
distinguishing the Rh factor, the most dominant blood
group was found to be A in both the fertile and infertile
groups, followed by O, B, and AB groups (Table 1).
When blood group data were evaluated according to
the Rh+ and Rh- status, A blood group was dominant
in both groups, followed by O, B, and AB groups.
Therefore, no statistically significant difference in
blood group distribution was found between the fertile
and infertile groups (p < 0.05).

Another hypothesis that constitutes the narrative
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of this study is to investigate whether blood groups
affect the etiology of infertility. In this study, infertile
patients were categorized into 5 groups based on
etiologies, including female factors (PCOS, DOR, and
tubal factors), male factors, and unknown causes, to
evaluate the distribution of blood groups (Table 4).

As women age, their ovarian reserve tends to
decrease. Additionally, metabolic disorders like
obesity, hormonal irregularities, and intensive
treatment methods such as chemotherapy and
radiotherapy can also impact the quantity and
quality of ovarian reserve. In a study by Nejat et al.,
a relationship between blood type and DOR was
reported, indicating a predominance of blood type A
among patients diagnosed with DOR (3). However, in
another study, blood type O was associated with DOR
risk, while a study conducted in China suggested that
blood type O had a lower risk for DOR, and blood
types A and AB were considered risk factors (4).

In our study, among the infertile patients diagnosed
with DOR, 21 had blood group A, 22 had blood group
0, 12 had blood group B, and 7 had blood group AB.
Considering these data, it can be inferred that racial
differences between study populations could influence
blood group prevalence and ovarian reserve.

In female factor infertility, PCOS and tubal factors are
significant along with age and ovarian reserve, as they
influence oocyte quality. Oocyte quality is important
for early embryonic development, pregnancy, and
fetal development. Although no direct relationship
has been established between blood groups and
PCOS or tubal factors in the literature, a study
involving Indian women reported that AB blood group
women had higher oocyte qualities than other blood
groups (23).

In our study, among the patients diagnosed with
infertility due to PCOS, 36 had blood group A, 25
had blood group 0, 13 had blood group B, and 12
had blood group AB. Additionally, 8 patients were
diagnosed with infertility due to tubal factors, of whom
3 had blood group A, 1 had blood group 0, 3 had blood
group B, and 1 had blood group AB.

Especially in recent years, there has been an increase
in male-factor infertility compared to female-factor
infertility. In this study, out of 304 infertile patients,
83 were diagnosed with male factor infertility. When
analyzing the blood group distribution of these 83
infertile patients, it was found that 42 had blood group
A, 17 had blood group 0, 16 had blood group B, and
8 had blood group AB. According to blood group
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distribution among the groups, blood group A was
dominant in this study.

However, a study in Pakistan, evaluating blood groups
among fertile and infertile male patients, suggested
a significant difference between blood group 0 and
male infertility (24).

Lastly, when analyzing the blood group distribution
of 65 patients diagnosed with infertility due to
unexplained reasons, 36 had blood group A, 17 had
blood group O, 7 had blood group B, and 5 had blood
group AB.

Based on the findings obtained from this study, it has
been determined that blood groups do not directly
affect infertility. When examining the results of other
studies in the literature, it can be emphasized that
racial differences particularly influence blood group
distributions. Additionally, it has been observed that
the prevalence of infertility increases proportionally
with age. However, an important point is that
infertility is a multifactorial condition arising from the
convergence of various factors, including genetics,
environment, lifestyle, and health.

Therefore, in order to fully comprehend the impact
of blood groups on infertility, further comprehensive
research with increased sample sizes is needed. It
should be acknowledged that infertility is a complex
issue influenced by numerous factors, and a holistic
approach that considers genetics, environment,
lifestyle, and health is essential for a comprehensive
understanding.
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Oz

Amacg

Pandemi déneminde hastanelerden duyulan korku ve
kisitlamalar acil serviste hasta basvurularini 6nemli 61-
cude azaltirken cesitli cerrahi hastaliklarin ciddiyetinde
kayda deger bir artisina neden olmustur. Calismamiz-
da ameliyat edilen akut apandisit olgularinin basvuru
anindaki hastalik ciddiyetini ve negatif apendektomi
oranlarini belirleyerek bu sonugclari pandemi olmayan
donemle karsilastirmayr amacladik.

Gerec ve Yontem

Pandemi doéneminde (12.03.2020- 31.05.2020) ve
pandemi olmayan dénemde (12.03.2019-31.05.2019)
apandisit nedeniyle tedavi edilen 152 hastanin verileri
geriye donuk olarak incelendi. Apendektomi sayilari,
komplike akut apandisit oranlari, apandiks caplari, inf-
lamatuar belirtecler, tanisal amacla tercih edilen go6-
rintileme yontemleri ve hastalarin hastanede yatis
sureleri ile ilgili veriler analiz edildi.

Bulgular

Pandemi doneminde bir 6nceki yilin ayni zaman ara-
hgina kiyasla apendektomi sayisinin %41,6 oraninda
azaldig tespit edildi. Pandemi doneminde Iokosit ve

noétrofil sayisi ve apendiks ¢capinin pandemi olmayan
déneme goére anlamli oranda arttifi izlendi (sirasiyla
p=0.003,p=0.014,p=0,013). Her iki dbnemde hastane-
de yatis sureleri agisindan anlaml farkhlik izlenmedi.
Pandemi déneminde anlamli oranda olmasada bilgi-
sayarli tomografi kullaniminin arttigr (%59,3'e karsi
%73,3) ve USG kullaniminin azaldigi (%40,7’ye kars!
%26,7) tespit edildi. Komplike olmayan akut apandisit
ve malignite oranlarinin her iki ddnemde benzer ol-
dugu izlendi (sirasiyla %63,5, %67,9 ve %2,1, %1,8).
Pandemi doneminde anlamli oranda olmamakla birlik-
te komplike apandisit oraninin arttigi (%16,7'ye kar-
sl %23,2) ve negatif apendektomi oraninin azaldigi
(%17, 7'ye karsl %7,1) izlendi.

Sonug

Pandemi dncesi donemle kiyaslandiginda komplike
apandisit ve negatif apendektomi oranlarinda tespit
ettigimiz ancak istatistiksel olmayan farkla ilgili mevcut
literatirden kesin hikim c¢ikarmak mumkin degildir.
Pandemi apandisitin tani zamaninin yani sira seyrini
ve tedavi yaklasimini de etkilemisgtir.

Anahtar Kelimeler: Akut apandisit, COVID-19, Nega-
tif apendektomi
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Abstract

Objective

The restrictions and fear against the hospitals during
the pandemic has caused a reduction in the emergen-
cy department admittance but it appears that patients
with various surgical conditions have admitted with an
advanced condition. The aim of the present study is to
evaluate and to compare disease severity at the time
of admittance and the negative appendectomy rates
among the patients who were operated for acute ap-
pendicitis between the pandemic period and before
the pandemics.

Material and Method

The data of the 152 patients who were operated for
acute appendicitis during the first episode of restric-
tions of the pandemics (03.12.2020-05.31.2020) and
1 year before the restrictions (03.12.2019-05.31.2019)
were retrospectively evaluated. The rates of appen-
dectomy and complicated appendicitis, appendiceal
diameter, inflammatory markers, diagnostic imaging
modalities and length of hospital stay were evaluated.

Results
The appendectomy rates were reduced in the pande-
mic period by 41.6% compared to the previous period.

Giris

Covid-19 virsiu tim dunya genelinde milyonlarca
insani etkileyen bir pandemiye neden oldu. 1 Aralik
2019 da Cin'de ilk vakanin bildiriimesinin ardindan
hizla artan vaka sayilari ve dlumler nedeni ile 11 Mart
2020'de Diinya Saglik Orgitii, Novelkorona viriis
hastaligini COVID-19 pandemisi olarak ilan etti (1).
Salginin baslangicinda etkili antiviral tedaviler veya
asilarin olmamasi, insanlari korunma yéntemi olarak
sosyal mesafeyi korumaya, maske takmaya ve evde
kalmaya yoneltti (2). Pandemi ile birlikte saglk bakim
sistemlerinde ve acil cerrahi midahalelerde degisik-
likler oldu (3, 4). Diinya Saglk Orgiti'niin tavsiyeleri
dogrultusunda kanser ameliyatlarina, apendektomi
gibi acil cerrahi girisimlere izin verilirken hayati tehlike
arz etmeyen elektifprosedirlerin ertelenmesi 6nerildi
(5, 6). Travma disi cerrahi sikayetleri olan hastalarin
acil servis basvurulari bu dénemde %30'dan fazla
azaldi (7).

Saglik Bakanhgi tarafindan Turkiye'deki ilk COVID-19
olgusu 11 Mart 2020 tarihinde bildirildi. Pandeminin
ilani ile birlikte sokaga cikma kisitlamasi dahil ¢ok
sayida 6nlem alinarak yeni olgu ve 6lim sayilarinda
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Leucocyste and neutrophile counts and appendiceal
diameter were significantly higher in the pandemic
period than the previous period (p=0.003, p=0.014,
p=0.013, respectively). No significant difference was
observed for length of hospital stay between the 2
periods. Although not statistically significant, CT was
more commonly performed (59.3% vs 73.3%) while
US was less commonly performed (40.7% vs. 26.7%)
in the pandemic period. The rates of non-complicated
appendicits and malignancy were not different betwe-
en the 2 periods (63.5% vs. 67.9% and 2.1% vs. 2.8%,
respectively). Although not statistically significant, the
rate of complicated appendicitis was increased (16.7%
vs. 23.2%) and the rate of negative appendicitis was
reduced (17.7% vs. 7.1%)

Conclusion

It is not possible to withdraw strong conclusions de-
pending on the current literature data regarding the
prepandemic and pandemic comparison of complica-
ted appendicitis and negative appendicitis. Pandemic
has caused a considerable impact on the appendicitis
severity at admission and management process.

Keywords: Acute appendicitis, COVID-19, Negative
appendectomy

artisin onune gecildi. 1 Haziran 2020 tarihi itibari ile
siki tedbirlerin sosyoekonomik hayata olumsuz etki-
leri yaninda strdurulebilirligindeki zorluklar nedeni ile
alinan siki tedbirler kademeli olarak azaltildi.

Saglik hizmetlerine erisimin azalmasi ve acil servis
basvurularinda gecikmeler nedeni ile hastaliklarin
klinik tablosunda kotilesme ve komplikasyon oran-
larinda artis gortlmustir (8). COVID-19'a yakalanma
konusundaki kaygi ile hastane basvurularinda azal-
ma akut apandisit hastalarinda negatif apendektomi
oraninin azalmasina neden olabilir. Calismada CO-
VID-19 pandemisi nedeniyle siki tedbirlerin alindigi
dénemde apendektomi yapilan hastalarda komplike
apandisit ve negatif apendektomi oranlarinin bir dnce-
ki yilin ayni zaman araligi ile karsilastiriimasi amacg-
land!.

Gerecg ve Yontem

Calismamiz Samsun Gazi Devlet Hastanesi Genel
Cerrahi Kliniginde vydratilda. Covit-19 pandemisi
nedeni ile siki tedbirlerin uygulandigi 12.03.2020-
31.05.2020 dénemi ile pandemi olmayan 2019 yili-
nin ayni zaman araliginda (12.03.2019-31.05.2019)



akut apandisit nedeni ile apendektomi yapilan hasta-
lar karsilastirildi. 18 yas alti ve gebeler calismadan
dislandi. Calisma parametreleri Hastane Bilgi Siste-
mi Uzerinden geriye donik olarak tarandi. Calisma-
nin onayl Samsun Il Saghk Mudirligi'nden 6én izin
alinarak Saglik Bilimleri Universitesi Samsun Egitim
ve Arastirma Hastanesi Bilimsel Arastirmalar Etik
Kurulu'ndan alindi (GOKA/19.11.2021). Ameliyatlar
aclik cerrahi teknik ile gerceklestirildi. Hastanemizde
pandemi doneminde acil cerrahi islemlerde hastalar-
dan rutin olarak sirintl alinarak PCR testi yapildi.
Covit-19 pozitif olan bir hasta ameliyat sonrasi izole
edildi. Calismada demografik 6zellikler, laboratuar
bulgular, apendiks ¢api, tanisal gérintiileme ydntemi,
yatis siresi ve histopatolojik sonuclar degerlendirildi.
Histopatolojik veriler komplike olmayan akut apandi-
sit, komplike apandisit, apendiks malignitesi ve nega-
tif apendektomi olarak gruplandi. Gangrendz apandi-
sit ve perforasyon durumu komplike apandisit olarak
tanimlandi. Akut inflamasyon bulgulari olmayan len-
foid hiperplazi, periapendikiler hafif inflamasyon ve
mukosel negatif apendektomi olarak tanimlandi. Fizik
muayeneye ilave olarak taniyl dogrulamak icin ultra-
sonografi (USG) velveya bilgisayarli tomografi (BT)
kullanildi.

Hastalarin demografik ve klinik dzellikleri

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

istatistiksel Analiz

Veriler IBM SPSS Statistics 26 programina aktarilarak
tamamlandi. Calisma verileri degerlendirilirken kate-
gorik degiskenler icin frekans dagilimi (sayi, ylizde),
sayisal degiskenler i¢in tanimlayici istatistikler (orta-
lama, standart sapma) verildi. iki grup arasindaki fark
olup olmadigina bagimsiz érneklem t testi, iki kate-
gorik degisken arasindaki iliskinin incelenmesinde ise
Ki kare testinden yararlanildi. Anlamlilk icin p<0,05
kabul edildi.

Bulgular

Calismayal52 hasta dahil edildi. Pandemi olmayan
12.03.2019-31.05.2019 déneminde 96 (%63,2), pan-
demi nedeniyle siki tedbirlerin alindigi 12.03.2020-
31.05.2020 dodneminde 56(%36,8) hastaya akut
apandisit nedeni ile apendektomi yapildi. Pandemi
doéneminde bir 6nceki yihin ayni zaman araligina ki-
yasla apendektomi sayisinin %41,6 oraninda azal-
digi tespit edildi. Her iki donemde yas ortalamasi
benzerdi. Cinsiyet acgisindan dénemler arasinda an-
lamh fark izlenmedi. Pandemi doneminde I6kosit ve
notrofil sayisi ve apandisit ¢capininpandemi olmayan
déneme goére anlamli oranda arttigi izlendi (sirasiyla

2019 (n=96) 2020 (n=56)
n (%)lorttss n (%)lorttss P
Erkek 57 (59,4) 36 (64,3)
Cinsiyet 0,549
Kadin 39 (40,6) 20 (35,7)
Yas 35,90+16,90 35,05+15,55 0,761"
Lokosit (10°/L) 11,42+3,89 13,36+3,60 0,003*
Lenfosit(10°/L) 1,72+0,72 1,92+0,81 0,132
Notrofil (10°/L) 8,85+3,88 10,41+3,55 0,014*
Platelet (10°/L) 238,83+63,84 246,32+64,75 0,489t
Apandiks ¢capi (mm) 8,71+£3,03 10,07+3,51 0,013*
1 27 (28,1) 10 (17,9)
Yatis siiresi (giin) 2 39 (38,5) 23 (41,1) 0,337
3 ve lzeri 32 (33,3) 23 (41,1)
USG + 16 (16,7) 5(8,9)
BT + 57 (59,3) 41 (73,3)
Tanisal Goriintiileme 0,341
USG —ve BT + 11 (11,5) 4(7,1)
USG ve BT - 12 (12,5) 6 (10,7)

k: Ki kare testi, t:Bagimsiz érneklem t testi*:p<0,05 USG +: USG’de akut apandisit bulgusu var; BT:BT'de akut apandisit bulgusu var;

USG - BT+:USG'de tani konamayan BT’'de akut apandisit bulgusu var; USG ve BT - :USG ve BT'de akut apandisit bulgusu yok
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p=0,003,p=0,014,p=0,013) (tablo 1). Her iki donem-
de yatis sireleri agisindan anlamh farklihk izlenmedi.
Her iki ddnemde tanisal amacli ilk tercih edilen gérin-
tileme yontemininBT oldugu tespit edildi. Pandemi
doéneminde anlamli oranda olmasada ilk tercih olarak
BT kullaniminin arttigi (%59,3’e karsi %73,3) ve USG
kullaniminin azaldigi (%40,7'ye karsi %26,7) tespit
edildi (tablo 1).

Komplike olmayan akut apandisit ve malignite oranla-
rinin her iki ddnemde benzer oldugu izlendi, sirasiyla
%63,5, %67,9 ve %2,1, %1,8. Pandemi déneminde
anlamli oranda olmamakla birlikte komplike apandi-
sit oraninin arttigi (%16,7'ye karsi %23,2) ve negatif
apendektomi oraninin azaldigi (%17,7’'ye karsi %7,1)
izlendi (tablo 2).

Patolojik tanilari apandisit olan, pandemi olmayan d6-
nemde 77 ve pandemi doneminde 51 hasta mevcut-

COVIiD-19 Pandemisinde Negatif Apendektomi

tu. Pandemi déneminde l6kosit ve noétrofil sayisi ve
apandiks capinin istatistiksel olarak alamli derecede
arttigi izlendi (tablo 3).

Tartisma

Depremler, sel ve orman yanginlari gibi afet durum-
larinda, basta ameliyat gerektiren hastalarin olmak
Uzere acil servis basvurulari artma egilimindedir.
Salgin hastalik varhiginda ise durum farkhdir. Pan-
demi sirasinda hem elektif cerrahi hem de cerrahi
acil durumlarin azaldigi dinya capinda bildirilmistir.
COVID-19 pandemisi sirasinda ilk bir aylik sirecte
(Mart 2020) acil servis basvurularinin insidansinin
%48 azaldig tespit edilmistir (9). COVID-19 pande-
misi sirasinda Mart-Mayis 2020 déneminde hastaligin
yayllmasini sinirlamak i¢in Tirkiye'de siki izolasyon
tedbirleri ahinmistir. Bu dénemde Tirkiye'de yapilan
bir calismada genel cerrahi hastalarinin acil basvu-

Pandemi 6ncesi 2019 dénemi ve pandemi déneminde patolojik tanilarin analizi

2019 (n=96) 2020 (n=56)
Patolojik Tani p
n(%) n(%)
Non-komplike akut apandisit 61 (63,5) 38 (67,9)
Komplike apandisit 16 (16,7 13 (23,2
plike ap (16,7) (23,2) 0,287
Malignite 221 1(1,8)
Negatif Apendektomi 17 (17,7) 4(7,1)
k: Ki kare testi, p<0,05
Tablo 3 Patolojik olarak apandisit tanili hastalarin analizi
2019(n=77) 2020(n=51) p
Erkek 49 (63,6) 34 (66,7)
Cinsiyet 0,725
Kadin 28 (36,4) 17 (33,3)
Yas 34,58+15,13 34,84+15,61 0,926
Lokosit (10°/L) 12,13+3,72 13,81+3,33 0,010*
Lenfosit (10°/L) 1,72+0,70 1,91+0,83 0,161
Néotrofil (10°/L) 9,52+3,75 10,84+3,34 0,044*
PIt (10°/L) 236,19+59,73 246,55+67,10 0,363
Apandiks capi (mm) 8,84+2,70 10,25+3,53 0,012*

k: Ki kare testi, t:Bagimsiz érneklem t testi*:p<0,05
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rularinin %25 oraninda azaldigi tespit edilmistir (10).
Bazi calismalar tecrit dénemi ile birlikte pandemide
apendektomi sayisinda dramatik bir dists oldugunu
bildirmistir (11, 12).

Tankel ve ark. benzer sekilde COVID-19'un baslangi¢
doéneminde acil servislere akut apandisit ile basvuran
hasta sayisinda 6nemli oranda dusus tespit etmisler-
dir (13). Ancak hastalarin hastaneye daha ge¢ bas-
vurmadigini ve komplike apandisit insidansinin art-
madigini gostermislerdir. Ayni sekilde calismamizda
pandemi nedeniyle siki tedbirlerin alindi§i dénemde
apendektomi yapilan hasta sayisinin énceki yilin ayni
doénemine gore %41,6 oraninda dustigu tespit edil-
mistir. Samsun gibi biyiik bir sehirde pandemi déne-
minde hastane sayisinin artmadigi ve niifus sayisinin
azalmadigr distndlirse bu dénemde yapilan apan-
disit sayisinda tespit edilen azalma dikkate degerdir.
Bu dususun nedenlerinden biri hastaliyin hastalar
tarafindan evde semptomatik tedavisi olabilir. Akut
apandisitin cerrahi yerine intraventz antibiyotiklerle
tedavi edilmesi literatlirde iyi tanimlanmistir. Ayrica
birinci basamakta muayene sirasinda tespit edilen
sag alt kadran agrisi olgularinin nerdeyse tamami-
nin cerrahi agidan degerlendiriimesi icin acil serviste
genel cerrahiye ivedilikle sevk edildigi bilinmektedir.
Bu olgularda ameliyat karari alinmasa bile hastalara
yatirilarak veya ayaktan antibiyotik tedavisi uygulan-
maktadir. Acil servise basvurmayan hastalarin ise bir
kisminin antibiyotik tedavisi aldigi varsayilabilir. Park
ve arkadaslari tarafindan yapilan bir ¢alismada, akut
apandisit tanisi radyolojik olarak dogrulanmis hasta-
larda antibiyotiksiz tedavi basarisizhgi orani, antibiyo-
tik tedavisi alan hastalarla benzer bulunmustur (14).
Bu calismada akut apandisitin antibiyotiksiz tedavi
kriterleri apandiks ¢apinin maksimum 11 mm'ye ka-
dar dilatasyonu ve fekalit saptanmamasidir. Hastanin
durumuna bagh olarak komplike olmayan veya erken
apandisit i¢in antibiyotik tedavisi 6nerilse de ameliya-
ti geciktirmenin hastanede kalis slresini uzatacag,
hastaneye yatis olasiligini artiracagl veya hastaya
zarar verecegi dusunulmektedir (15, 16).

COVID-19 ile enfekte olan hastalarin solunum semp-
tomlarina ilave olarak %50,5'inde istahsizlik, ishal,
kusma ve karin agrisi gibi gastrointestinal semptom-
lar bildiriimektedir (17). Apendektomi yapilan hasta
sayisindaki azalmanin diger bir nedeni GIS semptom-
lari ile bulgu veren COVID-19 hastalarinin izolasyon
doneminde evde semptomatik olarak tedavi edilmis
olmasi olabilir. Diger bir neden imkanlarin kisitl, ih-
tiyaclarin fazla olmasi dolayisi ile kiresel saghk hiz-
metlerinde kaynak tahsisinin 6nem arz ettigi bdylesi
zamanlarda akut cerrahi hizmetlerin sunum ve erisile-
bilirligindeki zorluk olabilir.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Akut apandisit semptomlarinin baslamasindan iti-
baren 24 saatten uzun slrede hastaneye basvuran
hastalarda perfore apandisit riski artmaktadir (18).
COVID-19 pandemi déneminde komplike apandisit
sikhginin incelendigi bir ¢calismada, hastalarin sika-
yetlerinin baslangicindan hastaneye yatisina kadar
gecen sirenin 6nemli dlgiide arttigi belirtilmistir (19).
Orthopoulos ve arkadaslari COVID-19 pandemi do-
neminde akut apandisit sayisinda dusus, komplike
apandisit oraninda artis tespit etmislerdir (20). Merig
ve arkadaslari pandemi déneminde perfore apandisit
oraninda anlaml bir artis bulmuslardir (21). Sahin ve
arkadaslari pandemi déneminde hastalarin karin ag-
rilarinin baslamasindan sonra hastaneye ge¢ basvur-
malari nedeniyle komplike apandisit oraninin arttigini
bildirmistir (22). Calismalarinda Covid-19 pandemisi
surecinde karin agrisi basladiktan sonra hastaneye
basvurma suresinin ortalama 1,37 giinden 2,54 giine
anlamli sekilde uzadigini tespit etmislerdir.

Histolojik inceleme ile akut inflamasyonun olmadigi-
nin gosterildigi negatif apendektomi olgularinin orani
literatirde halen ylksektir. Ge¢gmiste negatif apen-
dektomi orani %20’lerde bildirilmistir (23). Gorin-
tileme yontemlerinin kullanimi ile bu oran %211'lere
dusurilmastir (24). Baskent ve arkadaslari pandemi
doneminde komplike apandisit oraninda artis tespit
etmemis iken negatif apendektomi oraninda azalma
tespit etmislerdir (25). Calismamizda ise pandemi do-
neminde komplike apandisit oraninin arttigi (%16,7'ye
karsi %23,2) ve negatif apendektomi oraninin azaldi-
g1 (%17,7'ye karsi %7,1) gortlmis fakat istatistiksel
anlamhihk tespit edilmemistir. Ceresoli ve ark. pande-
mi déneminde kontrol dénemine kiyasla negatif apen-
dektomi oraninda 6nemli bir azalma tespit etmislerdir
(26). Yazarlar bu durumu insanlarin acil servisleri teh-
likeli yerler olarak gormesi ile iliskilendirmis ve buna
bagh olarak semptomlari hafif olan hastalarin evde
konservatif olarak tedavi edilmis olabilecegini ifade
etmislerdir. Negatif apendektomi oranlarinda literatir-
de tespit ettigimiz bu farkhlik akut apandisitin klinik ta-
nisinin bazen zor oldugunun gostergesidir. Terapétik
olmayan cerrahi oranlarini azaltmak i¢in konservatif
olarak tedavi edilebilecek kataral apandisit hastalarini
belirlemek Gzere tani surecini iyilestirmek gereklidir.
Sahin ve arkadaslari tani amaci ile USG veya BT ile
tetkik oranlarinda pandemi ve pandemi 6ncesi ara-
sinda anlamh farkhlik tespit etmemislerdir (22). Ca-
lismamizda her iki dénemde de tanisal gorintileme
icin ilk tercihin BT oldugu ve pandemi déneminde to-
mografi kullaniminin arttigi USG kullaniminin azaldigi
fakat tetkik oranlarinda anlaml farklilik izlenmedigi
gorulmastir. COVID-19 pandemi déneminde yakin
temasin en aza indirilmesi ve risk altindaki saglik ¢a-
lisanlarini korumak i¢cin USG kullaniminin azaldigi
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dusinulmektedir. Pandemi déneminde artan BT kul-
lanimi, dogru hasta se¢imini saglayarak negatif apen-
dektomi oranlarinda azalmaya neden olmus olabilir.

COVID-19 pandemisi doneminde hastalarin patolo-
jik incelemelerinde komplike apandisit bulgularinin
daha yiiksek oranlarda bildirildigi savi ve hastalarin
pandemi Oncesi doneme kiyasla daha siddetli bir
enflamatuar prevalansa sahip oldugu hipotezi birgok
arastirmaci tarafindan desteklenmektedir. Calisma-
mizin sonugclari bu hipotezle kismen uyumludur. Ca-
lismamizda pandemi doneminde apandiks ¢api, I6ko-
sit ve noétrofil sayilarinin pandemi olmayan déneme
gore anlamli oranda arttigi tespit edilmistir (sirasi ile
p:0,013, p:0,003 ve p:0,014).

Laparoskopik ameliyatlarda kullanilan gazin aeresol
etkisiyle viral kontaminasyona yol acabilecegi disin-
cesi pandemi déneminde laparoskopik uygulamalarin
azalmasina neden olmustur. Pandemi déneminde
acik cerrahi teknigin daha tercih edilir oldugu gortil-
mustir (10). Pandemi déneminde laparoskopik yak-
lasim yerine acik cerrahinin tercih edilme nedenlerine
dair bazi aciklamalar olsa da kanitlar hala yetersizdir.
Bu yetersizlige ragmen cerrahlar ve diger ameliyat-
hane personeli arasinda anksiyete ve belirsizlik acik
cerrahiye egilimi artirmistir. Calismamizda hastalarin
tamaminin kisisel tercihe bagli olarak acik teknikle
ameliyat edildigi dustnilmekle birlikte 2. basamak
hizmet hastanesi olmanin getirdigi yogunlukta bir et-
ken olabilir.

Pandemi ddneminde uygulanan kisitlamalar nede-
niyle hastane basvurularinda azalma ve ge¢ basvuru
farkli sorunlara neden olmus olabilir. intraabdominal
sepsise neden olan komplike apandisit benzeri acil
durumlar COVID-19 kadar 6limculdir. Bu nedenle,
COVID-19 disi durumlarla iliskili 61im oranlarini azalt-
mak icin, insanlari acil durumlar i¢in hastanelere bas-
vurmaktan kacinmamalari konusunda bilgilendirmek
son derece dnemlidir. Acil cerrahi prosedurler gerekli
Onlemler alinarak ve kisisel koruyucu ekipman kulla-
nimina dikkat edilerek pandemi dénemlerinde guvenli
bir sekilde gerceklestirilebilir.

Calismamizin bazi kisithliklari vardir. Calisma tek
merkezlidir ve diger pandemi hastaneleri hakkinda
genelleme yapmak uygun olmayabilir. ikinci olarak,
pandemi dncesi dénemde oldugu gibi pandemi déne-
minde yeterli literattir kaniti olmaksizin tim apendek-
tomiler acik teknikle yapilmis oldugundan bu agidan
bir degerlendirme yapilamamistir. Ugiincii olarak, ag-
rinin baslamasi ile hastaneye basvuru arasinda ge-
¢en sure c¢alismanin retrospektif dogasi ve hastane
kayit sisteminde bununla ilgili verilerin olmamasi ne-
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deni ile degerlendirilememistir. Dordiinci olarak, acil
servise gelen bazi hastalar genel cerrahiye basvur-
madan kendi istekleriyle hastaneden ayriimis ya da
kontaminasyon riski g6z oniinde bulundurularak tipik
muayene bulgulari olmayan hastalar acil tip doktorla-
ri tarafindan taburcu edilmis olabilir. Son olarak, bazi
hastalar daha az riskli bulduklari baska hastanelerin
acil servisine gitmis olabilir.

Sonug¢

COVID-19 salgini saglik sistemlerini diinya genelinde
zorlayan kuresel bir pandemi olmus; ulusal saglik sis-
temlerinin gdzden gegcirilimesine yol agmistir. Pandemi
oncesi donemle kiyaslandiginda komplike apandisit
ve negatif apendektomi oranlarinda tespit ettigimiz
ancak istatistiksel olmayan farkla ilgili mevcut literattir-
den kesin hikiim ¢ikarmak mimkin degildir. Pandemi
apandisitin tani zamaninin yani sira seyrini ve tedavi
yaklasimini de etkilemistir. Bu varsayimi dogrulamak,
literatir sonuglarindaki farkliliklari agiklayabilmek ve
sureci dogru yonetebilmek icin, 6zellikle de saglik hiz-
meti kaynaklarinin son derece kisith oldugu bu zor
zamanlarla ilgili daha fazla arastirmaya ihtiyag vardir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Saglik Bilimleri Universitesi Samsun Egitim ve Arastir-
ma Hastanesi Bilimsel Arastirmalar Etik Kurulu’ndan
alindi (GOKA/19.11.2021). Calisma Helsinki Dekla-
rasyonuna uygun yuratalda.
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Finansman

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

Cam iyonomer simanlar sahip olduklari olumlu 6zellik-
lerden dolayi dis hekimliginde bircok farkli tedavi pro-
seduriinde tercih edilmektedir. Bu ¢alismanin amaci,
farkli cam iyonomerlerin, farkli solisyonlarda bekle-
tildikten sonraki renk farki ve mikrosertlik sonuglarini
degerlendirmektir.

Gerec ve Yontem

Equia Forte, AHfil Silver ve lonofil cam iyonomerlerin
her birinden 40 tane olmak Uzere toplam 120 6rnek
hazirlandi. Her cam iyonomere ait érnekler distile su,
kola, cay ve kahve solitisyonlarinda bekletildi. Solus-
yonlara daldirilmadan 6nce ve bir hafta sonra 6rnek-
lerin renk ve mikrosertlik élctimleri yapildi. Orneklerin
renk olgtimleri bir spektrofotometre ile, mikrosertlik de-
gerleri ise Vickers mikrosertlik cihazi ile degerlendiril-
di. Renk analizi i¢in, solisyonlara daldiriimadan 6nce
ve bir hafta sonra 6rneklerin L', a" ve b" degerleri elde
edilerek renk degisimleri (AE) hesaplandi. Elde edilen
veriler varyans analizi (ANOVA) ve Tukey'’s testi ile de-
gerlendirildi.

Bulgular
AHfil Silver i¢in kolada bekleyen drnekler disinda, tim
materyaller igin tim sivilarda bekletilen Orneklerde

mikrosertlik degerlerinde bir artis goézlendi. En yuksek
renk degisimi Equia Forte icin kahvede, AHfil Silver
ve lonofil i¢in kolada bekletilen 6rneklerde elde edildi
(p<0.05). En diusuk renk degisimi distile suda bekleti-
len 6rneklerde elde edildi ve bu degerler Equia forte ve
lonofil i¢in, kabul edilebilir renk degisimi esik degerinin
altindaydi.

Sonug¢

Test edilen tum materyaller, test ortamina daldirildik-
tan sonra mikrosertlik ve renk degisim degerlerinde bir
farkhhk gostermistir. Mikrosertlik degerindeki artis cam
iyonomer simanlarin zamanla artan maturasyonuna,
renk degisimi ise solusyonlarin iginde bulunan sari bo-
yar madde miktarina atfedilebilir.

Anahtar Kelimeler: Cam iyonomer siman, Mikrosert-
lik, Renk stabilitesi,

Abstract

Objective

Glass ionomers are preferred in many different
treatment procedures in dentistry due to their positive
features. The aim of this study is to evaluate the
color difference and microhardness values of various
glass ionomer cement after storing them in different
solutions.
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Material and Method

A total of 120 samples were prepared, including 40 of
each of the Equia Forte, AHfil Silver, and lonofil glass
ionomers. Each glass ionomer sample was stored in
distilled water, cola, tea, and coffee solutions. Color
and microhardness measurements of the specimens
were performed before and after a week before it was
immersed in solutions. The color measurements of the
samples were evaluated with a spectrophotometer and
microhardness values were evaluated with Vickers
microhardness device. For color analysis, color
changes (AE) were calculated by obtaining the values
of L', @', and b" of the samples before and after a week
after being immersed in solutions. The data obtained
were evaluated by variance analysis (ANOVA) and
Tukey'’s test.

Results
Except for specimens stored in cola for AHfil Silver,
microhardness values were increased for all materials

Introduction

Glass ionomer cement, developed and introduced
in the early 1970s, has anti-cariogenic properties
by releasing fluoride. Additionally, it is chemically
bonded to the tooth hard tissues, bioactive, clinically
simple to use, and has a thermal expansion coefficient
comparable to dentin (1, 2). The mentioned favorable
properties have provided glass ionomers a wide
range of uses in dentistry as a liner, base, orthodontic
bracket adhesive, luting cement, fissure sealant, and
primary tooth restoration (3). While conventional glass
ionomer cement has many beneficial properties, it also
has poor mechanical properties, such as low tensile
strength, high surface roughness, low brittleness,
and poor fracture toughness (4-6). However, the
mechanical properties and clinical survival of
restorations are negatively affected by conventional
glass ionomers’ prolonged setting reaction time (4).

Despite these limitations, clinically significant features
such as fluoride release, use of bulk-fill, and no
additional bonding procedure during application have
led to the development of new glass-ionomer-based
materials with robust protective properties (7, 8).
Recently, high-viscosity glass ionomer cements with
a higher powder:liquid ratio have been developed
compared to previous glass ionomers (9). Introduced
for atraumatic restorative treatment under the auspices
of the World Health Organization, this product has
acrylic acid molecules with a higher number of
silicates and high molecular weight, which increases
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immersed in test solutions. The highest color change
was obtained in coffee for Equia Forte, in the samples
immersed in cola for AHfil Silver and lonophil (p<0.05).
The lowest color change was detected in samples
stored in distilled water, and for Equia Forte and
lonofil, the color change was below the acceptable
threshold value.

Conclusion

All the materials tested differ in microhardness and
color change values after being immersed in the test
environment. The increase in microhardness value
can be attributed to the increasing maturation of glass
ionomer cement over time, and color change can be
attributed to the amount of yellow dyestuff contained
in the solutions.

Keywords: Color stability, Glass ionomer cement,
Microhardness

the number of matrix crosslinks and provides greater
flexural strength (5, 9). High-viscosity glass ionomers
present better physicomechanical characteristics
and faster setting times than self-curing materials
due to their formulations (10-12). Furthermore, a
review of clinical investigations using this cement
revealed that the failure rates of posterior restorations
performed with high-viscosity glass ionomer cement
were comparable to the rates of dental amalgam
restorations (13).

After application, the restorations undergo several
physical and mechanical changes in the oral
environment, including wear and discoloration (14). In
particular, prolonged and frequent exposure of dental
hard tissues and restorative materials with low pH
beverages results in erosive wear on their surfaces,
adversely affecting restoration’s success (2, 15-
18). Hardness is intimately related to the restorative
material's proportionate limit, durability, and capacity
to abrade opposing teeth or materials (19). Examining
the surface hardness of tooth-colored materials
provides valuable information about the durability
of these materials (5). Considering the increasing
use of newly developed glass ionomer cement and
the consumption of acidic beverages, especially
among young people, it is observed that there is a
need for studies investigating the effects of these
beverages on the surface properties of glass ionomer
cement (4). The aim of this study was to evaluate
the effect of frequently consumed beverages on the
microhardness and color change of a high-viscosity



glass ionomer by comparing it with a silver-reinforced
glass ionomer and a conventional glass ionomer
cement. The null hypothesis of the study, there would
be no difference between the three different glass
ionomer cement used in the study in terms of surface
hardness and color change values before and after
storage in solutions.

Material and Method

A high-viscosity (Equia Forte, GC, Tokyo), silver-
reinforced (AHfil Silver, AHL, UK), and conventional
(londfil, Voco, Germany) glass ionomer cement was
used in this study. The design of the study is illustrated
in Figure 1.

A total of 120 samples were prepared, 40 for each
different glass ionomer. Sectional Teflon cylindrical
molds with 6mm diameter and 2mm height were used
to prepare the specimens. A Mylar strip was placed
on the glass plate and a Teflon mold was placed on
the top. According to the manufacturer's instructions,
the test products were mixed and carefully placed
into Teflon molds without creating any air bubbles.
A Mylar strip and a glass plate were placed on top
of the cement with slight pressure to overflow the
excess material and to obtain a smooth surface. The
samples were removed from the mold after waiting for
the period each company claimed the setting time had
been completed. The prepared samples were stored
in distilled water at 37°C for one day.

Forty samples prepared for each glassionomer cement
tested were randomly divided into 4 subgroups (n=10)
to be immersed in distilled water, cola, tea, and coffee
for 7 days. The determination of microhardness values
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and color measurements were performed before
the samples were immersed into the beverages.
Microhardness measurements were carried out
using a microhardness device (TTS Matsuzawa
HWMMT-X3, Tokyo, Japan) with the application
of a 50 g load for 10 seconds. The mean of three
measurements taken from each sample was accepted
as the microhardness value (V1) of that sample. Only
one operator carried out the microhardness analyses.
A clinical spectrophotometer (Spectroshade Micro,
MHT, Italy) was used for color measurements. Before
color measurement, the samples were washed with
distilled water for 10 s and dried with mild air pressure
for 5 s. Three measurements were obtained from
each specimen by only one operator. The color
measurement of each sample was determined by
calculating the mean of these three measurements.
Color measurements taken from the samples were
recorded as L', @’ and b* values (L, a,, b,).

The samples, for which the initial microhardness and
color measurements were made, were immersed
in the distilled water, cola, tea, and coffee solutions
and kept in an incubator at 37°C for 7 days. Tea was
prepared by putting a 2X2 prefabricated tea bag in
300 ml of boiled water for 10 minutes. Coffee was
prepared by diffusing 3.6 g of coffee powder into 300
ml of boiled water. The solutions were changed daily
to inhibit bacterial growth. The samples were dried
at the end of the 7-day periods, and microhardness
(V,) and color measurements (L,, a,, b,) were again
performed. Color change (AE) was calculated using
the following formulation.

AE = [ (AL*)? + (Aa*)? + (Ab*)? J¥2 = [ (L*L*)? + (a*-a')?
+ (b2-bY)2 ]v2

Total specimen size

!

I

I }

Equia Forte Ahfil Silver lonofil
N=40 N=40 N=40
Microhardness and color measurement (Baseline)
Immersing in beverages for 7 days
Equia Forte Ahfil Silver lonofil
distilled water cola tea coffee distilled water cola tea coffee distilled water cola tea coffee
n=10 n=10 n=10 n=10 n=1 n=10 n=10 n=10 n=10 n=1 n=10 n=10

Drying all samples - performing again microhardness and color measurements

Figure 1
Design of the study
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Statistical analyses were performed with the SPSS
Program, version 29.0 (Statistical Package for the Social
Sciences; SPSS, Chicago, USA). The Kolmogorov-
Smirnov test was applied to verify if the data were
normally distributed, and the data were found to have
a normal distribution. The data were also statistically
homogenous based on the Levene test. The data were
analyzed using a two-way analysis of variance (ANOVA)
followed by post-hoc Tukey's tests to compare the
means between groups. A t-test analyzed the differences
in microhardness values of the materials, evaluating
the aging. The p-value less than 0.05 was considered
statistically significant for all statistical analyses.

Results

The AE values obtained from the specimens stored
in different solutions for one week are shown in Table
1. When the AE of the glass ionomer cements tested
in the study were analyzed by Tukey HSD multiplex
comparison, only the difference between AHfil Silver
and lonofil was significant.

The highest and lowest AE values for Equia Forte were
obtained from samples stored in coffee and distilled
water, respectively. The AE values of the Equia Forte
samples stored in distilled water were statistically lower
than the AE values of the specimens stored in tea and
coffee (p<0.05). Furthermore, the AE values of the
samples stored in the coffee differed from those in tea
and cola.

Table 1

cements stored in staining solutions.

Color and Microhardness Change in Glass lonomers

The maximum color change (AE) in Ahfil Silver
samples was obtained in samples kept in cola. While
the color change values that occurred when Ahfil
Silver samples were stored in distilled water, cola,
and tea were different from each other, the AE values
of the specimens stored in coffee differed only with
cola samples.

The highest data on color change values obtained
from lonofil samples belonged to cola. The delta
values of each of the lonofil samples stored in the
solutions evaluated in the study were statistically
different from each other (p<0.05).

When the initial microhardness values (MH,) of the
glass ionomer cements tested in the study were
analyzed with the Tukey HSD multiple comparison
test, no statistical difference was found between Equia
Forte and lonofil (p>0.05). When the microhardness
values (MH,) obtained after the samples were
stored in solutions for one week were compared, no
difference was found between Equia Forte and lonofil
again (p>0.05). The microhardness values obtained
in the initial state and after storage for one week of the
samples are summarized in Table 2.

When the MH, and MH, values for Equia Forte were
compared, the microhardness values of the samples
stored in distilled water and tea increased, and this
difference was found to be significant (p<0.05). No
significant difference was found when MH2 values

The mean values and standard deviations of the color change (AE) of the glass ionomer

Materials Solutions DE + SD o]

Distilled water 2.08 £0.912

] Cola 4,65+ 1.29%
Equia Forte 0.000

Tea 7.25 + 2.84°

Coffee 10.77 + 2.98¢

Distilled water 3.57 £1.972

o Cola 11.46 + 3.04°
AHfil Silver 0.000

Tea 6.45 + 1.61°

Coffee 5.89 + 1.632¢

Distilled water 0.66 + 0.40?

) Cola 9.53 + 1.50°
lonofil 0.000

Tea 3.89 + 1.29°

Coffee 7.02 +1.16¢
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The means and standard deviations of glass ionomers' microhardness (MH) values initially

(MH,), and after storing different staining solutions (MH.,)

Materials Solutions MH_ + SD P, MH,+ SD P,
Distilled water 31.14 + 7.59% 41.03 +5.7628
Cola 30.16 £ 9.93*% 37.27 £ 18.32*
Equia Forte 0.993 0.778
Tea 31.25 £ 7.36™ 36.75 + 6.092®
Coffee 30.75 + 8.65* 37.10 £ 5.83*
Distilled water 20.36 £ 2.70% 21.60 £ 2.04*A
Cola 20.34 £ 3.18* 19.53 + 2.49%
AHfil Silver 0.991 0.002
Tea 20.42 + 2.84 25.85 + 5.4508
Coffee 20.67 £ 2.76* 21.83 £ 2.3324
Distilled water 33.77 £ 4.23" 39.14 + 2.08%®
. Cola 33.71 £ 4.98* 33.46 + 5.05
lonofil 0.999 0.019
Tea 33.63 £ 4.53% 38.91 + 2.3328
Coffee 33.92 £ 4.31* 37.76 £ 6.26%*

*Lowercase letters show differences between rows. Uppercase letters show differences between columns.

were compared for Equia Fort (p>0.05). When the
MH, and MH, values for AHfil Silver were compared,
there was a significant change in the microhardness
values of only the samples stored in tea. When
the MH, values were compared for the same glass
ionomer cement, the microhardness values of tea
were different with cola and distilled water.

When the MH, and MH, values for lonofil were
evaluated, it was determined that there was a
significant change in the microhardness values of
the samples stored in distilled water and tea. When
the MH, values were analyzed for lonofil in itself, the
values obtained from cola were different from those
obtained from tea and distilled water.

Discussion

For the materials to be used for restoration purposes
to be clinically successful, they have good internal
characteristics, as well as be able to withstand
environmental factors in the environment they are
exposed to (20, 21). In addition, the human oral
cavity is a moist environment in which the applied
restorative material is in contact with saliva at any
time, and factors such as the low pH of acidic foods
and beverages can affect the mechanical and physical
properties of restoration (22). In the study, tea, coffee,
and cola were known as the most common types
of beverages; these fluids were preferred for test

solutions. Based on some studies, distilled water was
chosen as a control group (23-25).

Recently, devices like spectrophotometers have
been developed to analyze color changes in dental
materials. These devices eliminate the subjective
aspects of color assessment and provide the analysis
of color differences with the CIELAB system (26-
29). For this reason, a spectrophotometer was used
to detect even the most critical color differences.
In addition, the fact that the color measurements
obtained by spectrophotometer be able to repeat was
the other reason we prefer this device. According to
many studies, the clinically acceptable color change
threshold value is accepted as 3.3 (26-29). For
samples that are kept in distilled water, Equia Forte
and lonofil are under this threshold (2.8 and 0.66
respectively), and for Ahfil Siver, this value (3.57)
is above the threshold value. Since distilled water
does not contain colorants, occurred the higher color
change on AHfil Silver than this threshold value is
remarkable. However, this change can be attributed
to the amount of water absorbed by glass ionomer
cement over time (4).

A study reported that the staining in restorations took
place within the first week and that stain penetration
could reach up to 5p (30). In this study, samples were
stored in solutions for one week. All specimens stored
in colored solutions (tea, coffee, cola) showed a color
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change above the acceptable threshold value. In the
study, the highest color change was observed in Ahfil
Silver samples stored in cola. When glass ionomer
cement is stored in acidic environments, it has been
reported to release more fluoride than those kept in
neutral or basic ambient. Continuous exposure to
different pH can cause ion change and significant
color change (31). Another research that evaluates
the color change in glass ionomer cement similar
to our study also found the highest color change is
in the group stored in the cola. Researchers have
attributed this finding that the low pH of the cola
caused degradation on the material surface and
causes excessive coloring (14). In our study, the most
color change in Ahfil Silver and lonofil was observed
in the examples stored in cola similarly with the above
research.

In Equia Forte samples, the highest color change
was detected in samples stored in coffee. Research,
which obtained similar findings with this result in the
study, observed that coffee causes more color change
than other drinks (32-34). Bagher et al. argued that
the cola had a low pH and deteriorated the surface
of the restorative materials, but it did not cause
the high color change as it does not contain yellow
dyestuff substances like coffee and tea (35). The high
color change in the Equia Forte samples stored in
coffee may be a high rate of yellow dyestuff in the
coffee. These different findings obtained from similar
restorations have shown that color change may be
due to many factors such as the composition of the
storage environment, titratable acidity, maturation
time, and yellow dyestuff absorption/penetration (4).

The concept of surface hardness, which provides
information about the harmony of restorative materials
with dental hard tissues, is one of the most important
factors affecting the clinical success of restorations. In
this study, as in many studies, Vickers microhardness
test device was used.

The changes in the microhardness values of the
materials tested in the study were statistically
significant in the samples stored in distilled water and
tea for Equia Forte, in tea for Ahfil Silver, and in distilled
water and tea for lonofil. The initial microhardness
values (MH,) were lower than the microhardness
values obtained after being immersed in solutions for
one week (MH,). These results were not in line with
some other studies (7,8,15). A study with similar results
to our study argued that after 30 days of storage in
artificial saliva increased ionic cross-links and due to
the formation of an insoluble polysalt matrix increased
surface hardness in all tested glass ionomer cement
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over time (36). In addition, the setting reaction of
glass ionomer cements involves the reaction of Ca?*
and AP* ions released from aluminofluorosilicate
glass with water-soluble polymeric acid (37). During
the maturation of the cement, the AI** ions initially in
four coordination states progress to six coordination
states, which improves the mechanical properties of
the cement to some extent. The fact that the glass
ionomers become stronger over time can be attributed
to additional cross-linking and formation of the silica
gel phase (38).

The highest microhardness values were obtained
in Equia Forte after storage in solutions. Equia
Forte was the only encapsulated glass ionomer
cement tested in the study. It is believed that the
encapsulated glass ionomers eliminate incorrect
powder/liquid ratio adjustment before mixing and
the product is mixed mechanically and standardly
according to the manufacturer's instructions. In
addition, Equia Forte has a higher P/