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Degerli arastirmacilar ve bilim insanlari,

Dergimizin yaymn ve indeks c¢esitliligi artarken gonderdikleri

H

caligmalari, atiflart ile destek olan siz degerli aragtirmacilara bir kez
daha can1 goniilden tesekkiirlerimi ifade etmek istiyorum.

Gelecek sayimizda goriismek {izere bilim diinyasinin tim
aragtirmacilarina basarilarinin devamini temenni ediyor, keyifli
okumalar diliyorum.

Selam ve saygilarimla.

Prof. Dr. Nureddin CENGIZ
Bas Editor

Hipokrat Tip
Derqisi 2024
Nisan
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GENEL BiLGILER

Hipokrat Tip Dergisi, Bandirma Onyedi Eyliil
Universitesi Tip Fakiiltesi' nin resmi dergisi olup,
Nisan, Agustos ve Aralik aylarinda olmak iizere
dorder aylik donemler halinde bir cilt halinde
yayimlanan {i¢ sayidir. Amact tibbin her alaninda

yiiksek kalitede 6zgtin klinik ve deneysel calismalari

yayimlamaktir. Dergiye gonderilecek tiim yazilar ve

ilgili yazigmalar
https://dergipark.org.tr/tr/pub/hmj internet  adresi
tizerinden  yapilmaktadir.  Gegmis  sayilarda

yayimlanan ¢aligmalara da bu adresten ulasilabilir.
Acik Erisim ve Makale Isleme

Dergi, bilimsel yayinlara agik erisim saglar. DOI
numarasinin belirlenmesinin ardindan elektronik
olarak yayimlanan sayiya ve igeriginde yer alan
yazilarin tam metinlerine iicretsiz olarak ulasilabilir.
Yazar(lar)dan yazilarinin yayimi i¢in herhangi bir
ticret talep edilmez.

Telif Hakka

Hipokrat T1p Dergisi, makalelerin Atif-Gayri Ticari-
Ayni Lisansla Paylas 4.0 Uluslararasi (CC BY-NC-
SA 4.0) lisansina uygun bir sekilde paylasilmasina
izin verir. Buna gore yazarlar ve okurlar; uygun
bicimde atif vermek, materyali ticari amaglarla
kullanmamak ve adapte ettiklerini ayni lisansla
paylasmak kosullarina uymalari halinde eserleri
kopyalayabilir, ¢ogaltabilir ve materyalden adapte
edebilirler.

Yaz Dili

Derginin yazi dilleri Tiirkge ve Ingilizcedir. Yazim
dili Tiirkge olan yazilarda Ingilizce, Ingilizce olan
yazilarda Tiirk¢e 6zet gonderilmelidir.

Etik Sorumluluk

Deneysel ve klinik aragtirmalar, ilag ¢aligmalari, bazi
olgu sunumlarinda uluslararasi anlagmalar (Helsinki
Bildirgesi, 2013 revize Laboratuvar Hayvanlarinin
Bakim1 ve Kullannmmna Iliskin Kilavuz -
https://www.nap.edu/catalog/5140.html/) uyarinca

caligma protokollerinin Etik Kurul tarafindan

onaylanmasi  gerekmektedir. Makale basvuru
asamasinda etik kurul onay belgesinin sisteme
yiklenmesi  gerekmektedir. Deneysel ¢alisma
sonuglarmin bildirildigi makalelerde, tiim hastalarin
tedaviler hakkinda ayrintili olarak bilgilendirildigi
ve her hastadan bilgilendirilmis onam alindig1
ifadesi yer almalidir. Hastalarm kigisel bilgilerinin
edilmemesi

korunmast  ve  ifsa yazarin

sorumlulugundadir.  Hastanin ~ kimligini  ifsa

edebilecek gorsellerin  kullanilmasi  durumunda,
hastanin kendisinden veya yasal temsilcisinden
imzali belge alinmalidir. Hayvan c¢alismalarinda,
deneklerin act ¢ekmesini 6nlemek amactyla gerekli
onlemlerin alindi81 agikga belirtilmelidir. Etik Kurul
bilgileri (kurul adi, tarih ve say1 no) yazi igerisinde
belirtilmelidir. Makalelerin etik kurallara uygunlugu
yazarlarin sorumlulugundadir.

Yazimn Bir Baska Yere Yaym I¢in
Gonderilmediginin Beyani

Her yazar gonderilen yazinin, basili ya da elektronik
ortamda, kismen veya tamamen bagka bir yerde daha
Oonce yaymlanmadigi ya da halen yaym igin
degerlendirmede bulunmadigini beyan etmelidir.
Bu, 250 kelimeye kadar olan Ozetler harig,
sempozyumlar, bilgi aktarimlari, kitaplar, davet
lizerine yazilan makaleler, elektronik formatta
gonderimler ve her tiirden on bildirileri igerir.
Dergide yayimlanan yazilarmn her tiirlii sorumlulugu
(etik, bilimsel, yasal, vb.) yazarlara aittir.

Yayn Hakkinin Devri

Makale gonderimi sirasinda tim yazarlarin ad,
soyad, ORCID numaralari, tarih ve imzalarini igeren
“Telif Hakk1

(https://dergipark.org.tr/tr/pub/hmj/page/13825).

Devir Formu” yiiklenmelidir

Cikar Catismasi

Calismalart ile ilgili taraf olabilecek tiim kisisel ve
finansal iliskilerin  bildirilmesinden  yazarlar
sorumludur. Ticari baglanti veya ¢alisma i¢in maddi
destek veren kurum(lar) varliginda kullanilan ticari

iiriin, ilag, firma vb. ile nasil bir iligkinin oldugu veya

—

)
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I
herhangi bir ¢ikar catismasinin olmadigi Cikar
sisteme

doldurularak

“Cikar

Catismas1  Formu’na

yiklenmeli ve metinde Catigmas1”
boliimiinde belirtilmelidir. Cikar ¢atigmast formu

https://icmje.org/disclosure-of-

interest/translations/turkish-2023.pdf adresinden

edinilmelidir.

intihal Taramasi

Dergiye gonderilen tim yazilar 6n degerlendirme
stirecinde intihal tarama programi (iThenticate ve
benzerleri) ile sorumlu yazar tarafindan en az bir kez
taranmali ve tarama raporu basvuru agamasinda
sisteme yiiklenmelidir. Kabul edilebilir benzerlik
orani %20' nin altidir. Belirlenen oranin {izerinde
benzerlige sahip yazilar degerlendirmeye alinmadan
yazara iade edilir.
Degerlendirme
https://dergipark.org.tr/tr/pub/hmj internet adresi
araciligiyla sisteme yiiklenen tiim makalelerin 6n
degerlendirme islemi, editor tarafindan
yapilmaktadir. On degerlendirme asamasinda uygun
bulunan c¢aligmalar degerlendirme asamasina
gegecek, dergi yazim kurallarina uygun olmayan ya
da derginin amaci diginda olan makaleler bu
asamada diizeltilmesi i¢in sorumlu yazara iade
edilecek ya da dogrudan reddedilebilecektir. Ayrica
http://www.icmje.org/icmje-recommendations.pdf
web adresinde belirtilen Biyomedikal dergilere
gonderilen yazilar igin gerekli sartlara uygun
olmayan yazilar da reddedilebilecektir. Makaleler
intihal veya duplikasyon agisindan taranir. Bu
hususlarda etik sorun olmasi durumunda, Editoryal
Kurul, Yayin Etigi Kurulu (COPE) ilkelerine gore
islem yapacaktir.

Bu agamay1 gegen makalelere en az iki adet ¢ift kor
hakem ve bir istatistik editorii atanir. Hakemler,
konu ile ilgili uluslararas literatiirde yayini olan ve
onemli diizeyde atif alan bagimsiz uzmanlar
arasindan segilir. Arastirma makaleleri, sistematik

derlemeler ve meta-analizler de bir istatistik editorii

VI

tarafindan incelenir. Dergiye makale gonderen
yazarlar, yaniltici ifade ve yazim hatalari dahil
olmak iizere, makalenin ana fikri muhafaza edilmek
kosuluyla, editoriin makale iizerinde degisiklik
yapabilecegini kabul eder.

Hipokrat T1p Dergisi’ ne gonderilen makaleler, ¢ift
kor hakem denetimli degerlendirmeye tabi tutulur.
Her makale, tarafsiz bir degerlendirme islemi igin,
alaninda uzman en az iki bagimsiz hakem tarafindan
incelenir. Editéryal Kurul, editorler veya derginin
Editéryal Kurul fyeleri tarafindan gonderilen
makalelerin degerlendirilmesinde harici ve bagimsiz
editorlere davet gonderebilir.

Revizyonlar

Revizyonu yapilan makalenin génderim asamasinda,
yazar hakemler tarafindan belirtilen her hususa yanit
iceren  “’Hakemlere  Yanit”> dosyasint da
gondermelidir. Bu dosyada hakemlerin yorumlari,
yazarlarin yanitlari, degisiklik yapilan sayfa, satir
numaralar1 ve ana makalenin ayrintili bir niishasi yer
almalidir. Yazardan istenen revizyon 20 giin iginde
yapilarak dergiye tekrar gonderilmelidir. Bu siire
zarfinda gonderilmeyen makaleler i¢in revizyon
secenegi iptal edilebilir. Yazar(lar)in ilave siireye
ihtiyact olmast durumunda, ilk 20 giinlik siire
dolmadan bunu talep etmesi gerekmektedir.

Yayina Kabul

Kabul edilen makaleler dil, noktalama isaretleri ve
bicim acisindan kontrol edilir. Makalenin yayin
stireci tamamlandiginda, bir sonraki sayidan 6nce
derginin web sayfasinda online olarak yayimlanir.
Kabul edilen makalenin PDF dosyasi sorumlu yazara
gonderilir ve iki giin icinde yayin onayr almuir.
Gonderilen makalelerin son durumlar1 ve dergiye
iligkin diger
bilgilere https://dergipark.org.tr/tr/pub/hmj internet

adresinden ulagilabilir. Yayna kabul edilmeyen
yazilar ve bunlarin ekleri (fotograflar, tablolar,

sekiller vb.), aksi belirtilmemigse geri gonderilmez.


https://icmje.org/disclosure-of-interest/translations/turkish-2023.pdf
https://icmje.org/disclosure-of-interest/translations/turkish-2023.pdf
https://dergipark.org.tr/tr/pub/hmj
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GENEL YAZIM KURALLARI
e  Yazilar tercihen Microsoft Word programi
kullanilarak yazilmalidir. Yazilar 10 punto,
Times New Roman Kkarakterinde, A4
(21x29.7 cm) formatinda, iki yana yasli,
sayfanin ist, alt, sag ve sol kenarlarindan
2.5 cm bosuk birakilarak yazilmalidir.

e Tim yazi boyunca (baslik, Tirkce ve
hlgilizce Ozetler, makale, kaynaklar,

tablolar, resimler, grafikler ve altyazilar da

dahil olmak ftizere) ¢ift satir aralikli olarak

ve sayfanin tiim kenarlarindan {iger

santimlik  bosluk birakilarak (Kelime

islemcinin sayfa diizeni ayarlarmdan)
yazilmalidir.

e Tiim yazilar (1) baslik sayfasi, (2) 6zet, (3)
makale, (4) tesekkiir yazisi (varsa), (5)
calismay1 destekleyen fon ve kuruluslar
(ifsa (6)

kaynaklar, (7) tablolar, resimler, grafikler

geregi  olan  durumlarda),
ve (8) altyazilar olarak belirtilmelidir.

e Tim sayfalar sag {iist koseden sirayla
numaralandirtlmalidir.  Sisteme yiiklenen,
ana metinde (diiz metin) yazar ve merkez
ismi bulunmamalidir.

e Yazar ve merkez isimlerini i¢eren baghk

sayfasi, sisteme ayri bir dosya olarak

yiiklenmelidir.

YAZI TURLERI

Arastirma makalesi, cift satir aralikli toplam 20
sayfayr ge¢cmemeli, bir baslik sayfasi, bir sayfa
Tiirkce 6zet, bir sayfa Ingilizce 6zet, 10 sayfa makale
(en ¢ok 2250 kelime), en fazla ii¢ sayfa kaynaklar ve
varsa bir sayfa sekil altyazilar1 olacak sekilde
diizenlenmelidir. Tablolarin her biri ayr1 sayfalarda
hazirlanarak gonderilmelidir. Birimler, Uluslararas:
Birim Sistemi (SI) uyarinca yazilmalidir.

Olgu Sunumlar1 ve Cerrahi Teknik Yazilar,

bashik sayfasi, Tiirkge ve Ingilizce Ozetler ve

VIl

kaynaklar harig, toplam sekiz sayfayr (1000 kelime)
gecmemelidir. Yazida tablo veya sekil kullaniliyorsa
her tablo veya sekil bagina yazi 1/2 sayfa veya 125
kelime kisaltilmalidir. Cerrahi teknik yazilari detayl
gorsel aciklama icermelidir.

Editore Mektup, c¢ift satir araligi ile yazilmals,
toplam iki sayfay1 (en g¢ok 500 kelime)
gecmemelidir. Editdre mektup yazilarinda tablo ve
sekillerin basilmalar1 ancak istisnai durumlarda s6z
konusu olabilir.

Tiirkge ve Ingilizce metinlerde kullanilacak olan
kaynaklar igerisinde yerli literatiire yer verilmesi
tercih edilmelidir.

Derleme Yazilari, 4000 kelimeyle, editoryel yazilar
2500 kelimeyle sinirli tutulmalidir.

Bashk Sayfasi

Miimkiin oldugunca kisa bir baslik kullanilmalidir.
Yazinin baglig1 arastirma ve inceleme yazilarinda 95
karakteri (her harf ve bosluk bir karakter sayilir),
ve cerrahi teknik

sunumlari, mektuplar

olgu
yazilarinda ise 80 karakteri gegmemelidir. Baslikta
kisaltma kullanilmamalidir. Baglik Tiirkce ve
Ingilizce olarak yazilmalidir. Bagligin hemen altina
40  karakteri baslik

eklenmelidir.

gegmeyecek  bir  kisa
Yazida sadece ¢alismaya dogrudan katkisi bulunan
yazarlarin ad ve soyadlar1 agik olarak yazilmalidir.
Yazarlarin altina ¢alismanin yapildigi kurumun agik
ad1 ve sehir yazilmalidir. Eger birden fazla kurum
(en fazla iki) calismaya katilmigsa, her yazarin ait
oldugu kurum belirtilmelidir (yazarlar baslik sayfasi
ve makale dahil olmak {izere yazinin hicbir yerinde
unvan kullanmamalidir). Calismay1 destekleyen fon
ve kuruluglar burada Dbelirtilmeli, ¢aligmanin
herhangi bir kongrede sunulmasi planlaniyor ya da
daha 6nce sunulmus ise kongre adi, zaman (giin-ay-
y1l) ve yer belirtilerek yazilmalidir. Baslik sayfasinin
en altina iletisim kurulacak yazarin adi, soyadi, agik

adresi, posta kodu, telefon numarasi (verilmek

isteniyorsa cep telefonu), faks numarasi ve mutlaka
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e-posta adresi yazilmalidir. Baslik sayfasi, sisteme
ayri bir dosya olarak yiiklenmelidir.

Ozetler
Ozetler, arastirma yazilarinda 250 kelimeyi
gecmemelidir. Ozetlerde bashk kullamlmamalidir
(bashigin Ingilizcesi Bashk sayfasina yazilmalidir).
Tirkee (Amag, Gere¢ ve Yontemler, Bulgular,
Sonug) ve Ingilizce dzetler (Introduction, Materials
and Methods, Results, Conclusion) olmak tizere dort
boliimden olugmalidir. Olgu sunumlari, derlemeler
ve cerrahi teknik yazilarinda ise bu boliimlere gerek
olmayip ozetler 100 kelimeyi gegmemelidir.
Anahtar Kelimeler

En az 3 en fazla 6 adet, Tiirkce ve Ingilizce olarak

yazilmalidir. Kelimeler birbirlerinden virgiil (,) ile

ayrilmalidir. ingilizce anahtar kelimeler “Medical

Subject Headings (MESH)”’e uygun olarak
verilmelidir
(www.nlm.nih.gov/mesh/MBrowser.html). Tiirkce

anahtar kelimeler Tiirkiye Bilim Terimleri’ne uygun
olarak verilmelidir (www.bilimterimleri.com).
Ana Metin

e Yazi, Giris, Gere¢ ve Yontemler, Bulgular,
Sonug boliimlerinden olugmaktadir.

e  Giris boliimiinde konuyu ve ¢aligmanin amacini
aciklayacak bilgilere yer verilmelidir.

e Gere¢ ve Yontem bolimiinde c¢alismanin
gerceklestirildigi yer, zaman, ¢aligmanin plan,
hasta o6zellikleri, cerrahi teknik veya deneysel

verilerin  derlenmesi

calisma  yOntemi,

(toplanmasi), takip yontemi, kullanilan
istatistiksel yontemler, vb alt bagliklar seklinde
olmalidir.

e Bulgular boliminde elde edilen veriler,
istatistiksel sonuglari ile beraber verilir.

e  Tartigma boliimiinde ¢alisma sonuglari, literatiir
ile karsilagtirllarak degerlendirilir.

e Sonu¢ boliimiinde, ¢aligmanin nihai miitalaasi

bir paragraf ile dzetlenir.

VIII

e Kaynaklar, sekil ve tablolar yazi igerisindeki
gegis sirasina gore numaralandiriimalidir.
miimkiin

e Kisaltmalardan oldugunca

kagmilmali, eger kisaltma kullanilacaksa
ifadenin ilk gectigi yerde agiklanmalidir.

e Metin i¢indeki tiim 6l¢lim birimleri uluslararasi
metrik standartlara uygun olarak verilmelidir.
Tesekkiir yazilari, odenekler ve finansal
destekler veya teknik yardimlari da igerecek
sekilde yazinin sonunda, referanslardan once
konulmalidir.

Kaynaklar
Kaynaklarin kullanilmasinda segici davranilmali ve
calismayla dogrudan ilgili kaynaklara yer
verilmelidir. Arastirma makalelerinde referans sayisi
en fazla 25, olgu bildirimi ve cerrahi teknik
yazilarinda en fazla 6, derlemelerde en fazla 85 ve
editore mektuplarda en fazla 47U gegmemesi
onerilmektedir. Kisisel  temaslardaki  bilgi-
aligverisleri, hazirlik agsamasindaki makaleler ve
diger  basilmamig  veriler = kaynak  olarak
gosterilmemelidir. Kaynaklar iki satir aralikli olarak
ayr1 bir sayfaya yazilmali ve yazi iginde gegis
sirasina gore numaralandirilmalidir.

Kaynak¢a Yazim  Tipi:  Vancouver  stili

kullanilmalidir. Bu stilde metin iginde kullanilan

kaynaklar numaralandirilarak, metin sonunda bu
numaralara karsilik gelen kaynaklarin detayli
bilgileri verilir.

Kaynaklar Listesi Ornegi

Makale igin;

Yazar(lar)in soyad(lar)1 ve isim(ler)inin
basharf(ler)i, makale ismi, dergi ismi, yil, cilt, say,
sayfa no’su belirtilmelidir.

Ornek: Baser A, Eliacik S, Baykam MM, Tan FU.
Clinical Manifestations of Overactive Bladder With
Migraine as a Comorbidity: A Prospective Cross-
Sectional Study. Int Neurourol J. 2020;24(4):375-

381. https://doi. org/10.5213/inj.2040186.093.
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Kitap i¢in; Yazar(lar)in soyad(lar)1 ve isim(ler)inin
basharf(ler)i, bolim bashgi, editoriin(lerin) ismi,
kitap ismi, kaginci baski oldugu, sehir, yayimevi, yil
ve sayfalar belirtilmelidir.

Ornek:

Yabanc1 dilde yayimlanan kitaplar i¢in;

Vissers RJ, Abu-Laban RB. Acute and Chronic
Tintinalli  JE, GD,
Stapczynski JS (eds.), Emergency Medicine: A

Pancreatitis.  In: Kelen
comprehensive Study Guide. 6 st ed. New York:
McGraw-Hill Co; 2005. p.573-577.

Tiirkge kitaplar igin; Gokce O. Peptik iilser. Dilek
ON, editér. Mide ve Duedonum. 1. Baski. Ankara:
Anit Matbaasi; 2001. s:265- 276.

On-line yayinlar igin format; DOI tek kabul

edilebilir on-line referanstir.

Tablolar

Tablolar iki satir aralikli olarak her biri ayr1 word
sayfasinda hazirlanmali, her tablonun istiinde
numarasi ve baslig1 olmalidir. Tabloda kisaltmalara
yer verilmigsse bu kisaltmalarin acilimi altyazi
seklinde tablonun altinda ve alfabetik siraya gore yer
almalidir. Daha 6nce basili veya elektronik olarak
yayimlanmig tablolardan yararlanildiginda hem
yazart hem de basimevinden yazili izin alinmali ve

dergi editorliigiine gonderilmelidir. Tablolar yazi

icerisindeki bilginin tekrar1 olmamalidir.

Sekil, Grafik, Resim Altyazilari

Altyazilar iki satir aralikli olarak ayr1 bir sayfaya
yazilmalidir. Metin igerisindeki siralarina gore
numaralandirilmali ve sekil, grafik ve resimlerde
kisaltmalara yer verilmigse, bu kisaltmalarin agilimi
altyazinin altinda ve alfabetik siraya gore yer
almalidir. Mikroskobik resimlerde biiyiitme orani ve
boyama teknigi aciklanmalidir. Daha 6nce basili
veya elektronik olarak yayinlanmig tablolardan

yararlanildiginda hem yazar1 hem de basimevinden

yazili izin almmali ve dergi editorliigiine
gonderilmelidir. Yiizii saklanmamis ve taninabilir
sekilde goriinen sahislarin resimlerini kullanirken
kendilerinden yazili izin alinmalidir.

Sekil, Grafik ve Resimler

Sekil, Grafik ve Resimler ayri ayr1 dosyalar halinde
sisteme yiiklenir. Her bir sekil, grafik ve resim
dosyast icin verilen numara dosya ismi olarak
kullanilir (6rnegin, Figure 1A). Ttiim goriintiiler 300
Dpi ¢oziiniirlikte .JPEG veya .TIFF formatlarinda
teslim edilmelidir. Basili veya elektronik ortamda
daha 6nce yayimlanmig her tiirlii sekil, grafik ve
fotograf icin hem yazardan hem de yayincidan
(yayin hakki sahibi) yazili izin alinmali ve dergi

editorliigiine gonderilmelidir.
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INFORMATION FOR AUTHORS

Hippocrates Medical Journal is the official journal of
Bandirma Onyedi Eyliil University Faculty of
Medicine with three issues published quarterly in
April, August, and December to complete a volume.
Its aim is to publish high-quality original clinical and

experimental studies in all fields of medicine. All

submissions to the journal and related
correspondence are conducted through the
https://dergipark.org.tr/tr/pub/hmj  website.  All

previously published articles can also be accessed at
this address.

Open Access and Article Processing

The journal provides open access to scientific
publications. Following the assignment of a DOI
number, the electronically published issue and the
full texts of the articles contained therein can be
accessed freely. The journal does not request any
charges for article processing or article submission.
Copyright

Hippocrates Medical Journal allows articles to be
shared in accordance with the Attribution-Non-
Commercial-Share Alike License 4.0 International
(CC BY-NC-SA 4.0) license. Accordingly, writers
and readers; they can copy, reproduce and adapt the
works from the material, provided that they comply
with the conditions of citing appropriately, not using
the material for commercial purposes and sharing
what they have adapted under the same license.
Language of the journal

The publication language of the journal is either
Turkish or English. For articles written in Turkish,
an English abstract should be provided, and for
articles written in English, a Turkish abstract should
be provided.

Ethical Responsibility

In experimental and clinical research, drug studies,
and some case reports, study protocols are approved
by the Ethics Committee in accordance with

international agreements (Declaration of Helsinki,
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2013 revised Guide for the Care and Use of
Laboratory Animals-
https://www.nap.edu/catalog/5140.html/) must be
approved. During the article submission process, it is
necessary to upload the ethics committee approval
document to the system. In articles reporting
experimental study results, it should be stated that all
patients were informed in detail about the treatments
and informed consent was obtained from each
patient. It is the author's responsibility to protect and
not disclose patients' personal information. If images
that may reveal the patient's identity are used, a
signed document must be obtained from the patient
or his legal representative. In animal studies, it
should be clearly stated that appropriate precautions
were taken to prevent suffering to the subjects.
Ethics Committee information (committee name,
date, and number) should be stated within the text.
The compliance of articles with ethical rules is the
responsibility of the authors.

Declaration that the article has not been sent
elsewhere for publication

Each author must declare that the submitted
manuscript has not been previously published
elsewhere, in whole or in part, in print or electronic
media, or that it is not currently being evaluated for
publication. This includes symposiums, lectures,
books, invited articles, submissions in electronic
format and preliminary papers of all types, except
abstracts of up to 250 words. All responsibilities
(ethical, scientific, legal, etc.) of the articles
published in the journal belong to the authors.
Copyright Transfer

A “Copyright Transfer Form” including all authors’
names, surnames, ORCID numbers, date and
signatures should be uploaded to the journal’s
manuscript submission

(https://dergipark.org.tr/tr/pub/hmj/page/13825).
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Conflict of Interest
Authors are responsible for disclosing all personal
and financial relationships that could be relevant to
their work. If there are commercial connections or
financial support provided by institutions, the
relationship with any commercial products, drugs,
companies, etc., should be stated by filling out the
Conflict of Interest Form and uploading it to the
system. It should be indicated in the "Conflict of
Interest” section of the manuscript whether there is a
relationship or any conflict of interest. The Conflict
be

https://icmje.org/disclosure-of-
interest/translations/turkish-2023.pdf.

of Interest form can obtained from

Screening for Plagiarism
All manuscripts submitted to the journal should be
scanned by the responsible author using plagiarism
detection software (such as iThenticate or similar
tools) during the pre-evaluation process, and the
scanning report should be uploaded to the system
during the submission stage. The acceptable
similarity rate, excluding references, is below 20%.
Avrticles with similarity rates exceeding the specified
threshold are returned to the author without
evaluation.

Evaluation of the Manuscript
Through the

https://dergipark.org.tr/tr/pub/hmj,

website
all  articles
uploaded to the system wundergo preliminary
evaluation by the editor. Works deemed appropriate
at this stage will proceed to the next step, while
articles that do not comply with the journal's writing
guidelines or are outside the scope of the journal may
be returned to the responsible author for revision or
directly rejected. Additionally, articles submitted to
biomedical journals must meet the criteria outlined
at http://www.icmje.org/icmje-
recommendations.pdf; otherwise, they may also be
rejected. Articles are scanned for plagiarism or
In cases of ethical the

duplication. concerns,
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Editorial Board will act in accordance with the
principles of the Committee on Publication Ethics
(COPE).

Articles that pass this stage are assigned at least two
double-blind peer reviewers and a statistical editor.
Reviewers are selected from independent experts
with publications and significant citations in the
international literature relevant to the subject matter.
Research articles, systematic reviews, and meta-
analyses are also reviewed by a statistical editor.
Authors submitting articles to the Hippocrates
Medical Journal acknowledge that the editor may
make changes to the article, including correcting
misleading statements and language errors, while
preserving the main idea of the article.

Articles submitted to the Hippocrates Medical
Journal undergo double-blind peer review. Each
article is reviewed by at least two independent
experts in the field to ensure impartial evaluation.
The Editorial

independent editors for the evaluation of articles

Board may invite external and

submitted by editors or members of the Editorial
Board of the journal.

Revisions

During the submission step of the revised
manuscript, the author must also send the "Response
to Referees" file, which contains responses to every
issue stated by the referees. This file should include
referees’ comments, authors' responses, page, line
numbers where changes were made, and a detailed
copy of the main article. The revision requested from
the author must be made within 20 days and
resubmitted to the journal. The revision option may
be canceled for articles not submitted within this
period. If the author(s) need additional time, they
must request this before the first 20-day period
expires.

Acceptance for Publication

Accepted manuscripts are checked for language,

punctuation and format. When the publication
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process of the manuscript is completed, it is
published online on the journal's website before the
next issue. The PDF file of the accepted article is sent
to the corresponding author and publication approval
is received within two days. The latest status of the
submitted a manuscripts and other information about

the be
https://dergipark.org.tr/tr/pub/hmj

journal can found at

web site.
Manuscripts that are not accepted for publication and
their attachments (photos, tables, verbal, etc.) will
not be returned unless otherwise stated.
GENERAL FORMAT
e  Manuscripts should preferably be written
using Microsoft Word program. The text
should be in 10-point size, Times New
Roman font, on A4 paper (21x29.7 cm)
with 2.5 cm margins on all sides, justified.
e The entire article (including the title,
Turkish and English summaries, article,
references, tables, photos, grahics and
subtitles) should be written double-spaced
and with a three-centimeter margin from all
edges of the page (from the page layout
settings of the word processor).
e All Manuscripts (1) title page, (2) abstract,
(3) article, (4) acknowledgment letter (if
any), (%)
supporting the study (in cases where

funds and organizations
disclosure is required), (6) references, (7)
tables, photos, graphics and (8) subtitles.

e All pages should be numbered sequentially
from the upper right corner. The name of
the author and the center should not be
included in the main text (plain text)
uploaded to the system.

e The title page containing the names of the
author and center should be uploaded to the
system as a separate file.

TYPES OF MANUSCRIPT
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Original Article, it should not exceed 20 double-
spaced pages in total, and should be arranged as a
title page, one page Turkish abstract, one page
English summary, 10 pages article (maximum 2250
words), maximum three pages references and one
page figure captions, if any. Each table should be
prepared and sent on separate pages. Units must be
written according to the International System of
Units (SI).

Case Reports and Surgical Technique, should not
exceed eight pages (1000 words) in total, excluding
the title page, Turkish and English abstracts and
references. If tables or figures are used in the article,
the text should be shortened by 1/2 page or 125
words per table or figure. Surgical technique articles
should contain detailed visual explanations.

Letter to the Editor should be written double-
spaced and should not exceed two pages in total
(maximum 500 words). Printing of tables and figures
in letters to the editor may only be possible in
exceptional cases. It should be preferred to include
local literature among the sources to be used in
Turkish and English texts.

Review Articles should be limited to 4000 words,
and editorial articles to 2500 words.

Title Page

A title as short as possible should be used. The title
of the manuscript should not exceed 95 characters
(each letter and space counts as one character) in
research and review articles, and 80 characters in
case reports, letters and surgical technique articles.
Abbreviations should not be used in the title. The
title must be written in Turkish and English. A short
title not exceeding 40 characters should be added
immediately below the title.

In the manuscript, only the names and surnames of
the authors who directly contributed to the study
should be written clearly. The full name of the
institution where the study was conducted and the

city should be written under the authors. If more than
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one institution (maximum two) participated in the
study, the institution to which each author belongs
should be stated (authors should not use titles
anywhere in the manuscript, including the title page
and the article). The funds and organizations
supporting the study should be stated here, and if the
study is planned to be presented at any congress or
has been presented before, the name of the congress,
time (day-month-year) and place should be stated.
The name, surname, full address, postal code,
telephone number (mobile phone number if desired),
fax number and e-mail address of the author to be
contacted should be written at the bottom of the title
page. The title page must be uploaded to the system
as a separate file.
Abstract
Abstracts should not exceed 250 words in research
papers. Titles should not be used in abstracts (the
English version of the title should be written on the
Title page). It should consist of four sections:
Turkish (Introduction, Materials and Methods,

Results, Conclusion) and English summaries

(Introduction, Materials and Methods, Results,
Conclusion). In case reports, reviews and surgical
technique articles, these sections are not required and
abstracts should not exceed 100 words.

Keywords

At least 3 and at most 6 should be written in Turkish
and English. Words must be separated from each
other with a comma (,). English keywords should be
given in accordance with “Medical Subject Headings
(MESH)”
(www.nIm.nih.gov/mesh/MBrowser.html).

Main Text

» Manuscript, consists of Introduction, Materials and
Methods,

sections.

Results, Discussion and Conclusion
¢ In the Introduction section, information that will
explain the subject and the purpose of the study

should be included.
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« In the Materials and Methods section, there should
be subheadings such as the place where the study
was carried out, time, study plan, patient
characteristics, surgical technique or experimental
study method, compilation (collection) of data,
follow-up method, statistical methods used, etc.

« In the Results section, the data obtained are given
with their statistical results.

* In the Discussion section, the study results are
evaluated by comparing them with the literature.

* In the Conclusion section, the final opinion of the
study is summarized in one paragraph.

* References, figures and tables should be numbered
according to the order of their appearance in the text.
» Abbreviations should be avoided as much as
possible; if an abbreviation is to be used, it should be
explained at the first mention of the expression.

* All units of measurement in the text must be given
in accordance with international metric standards.
Acknowledgments, including grants and financial
support or technical assistance, should be placed at
the end of the article, before references.

References

The use of sources should be selective and sources
directly relevant to the study should be included. It
is recommended that the number of references
should not exceed 25 in research articles, 6 in case
reports and surgical technique articles, 85 in reviews,
and 4 in letters to the editor. Information exchanges
through personal contacts, articles in preparation and
other unpublished data should not be cited as
sources. References should be written on a separate
page, double-spaced, and numbered in the order in
which they appear in the text.

Reference Citation Style: Vancouver style should
be used. In this style, sources cited within the text are
numbered, and detailed information corresponding
to these numbers is provided at the end of the text.

Example of References List
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Format for articles: The authors' last name(s) and
initial(s), article title, journal name, year, volume,
issue, and page number(s) should be specified.
Example: Baser A, Eliagik S, Baykam MM, Tan FU.
Clinical Manifestations of Overactive Bladder With
Migraine as a Comorbidity: A Prospective Cross-
Sectional Study. Int Neurourol J. 2020;24(4):375-
381. https://doi. org/10.5213/inj.2040186.093.
Format for books; initials of author’s names and sur-
names, chapter title, editor’s name, book title,
edition, city, publisher, date and pages. Example:
Vissers RJ, Abu-Laban RB. Acute and Chronic
JE, GD,
Stapczynski JS (eds.), Emergency Medicine: A

Pancreatitis.  In:  Tintinalli Kelen
comprehensive Study Guide. 6 st ed. New York:
McGraw- Hill Co; 2005. p.573-77.

Format for on-line-only publications; DOI is the
only acceptable on-line reference.

Tables

Tables should be prepared on a separate word page,
double-spaced, and each table should have a number
and title above it. If abbreviations are included in the
table, the expansions of these abbreviations should
be included in the form of subtitles below the table
and in alphabetical order. When using previously
printed or electronically published tables, written
permission must be obtained from both the author
and the printing house and sent to the journal editor.
Tables should not repeat the information in the text.
Figure Legends

Subtitles should be written on a separate page,
double spaced. They should be numbered according
to their order in the text, and if abbreviations are
included in figures, the expansions of these
abbreviations should be placed under the subtitle and
in alphabetical order. In microscopic figures, the
magnification rate and staining technique should be
explained. When wusing previously printed or
electronically published tables, written permission

must be obtained from both the author and the

| &
Hippocrates Medical Journal 2024;4(1) (" £
Hipokrat Tip Dergisi (

XV

printing house and sent to the journal editor. When
using images of individuals whose faces are not
hidden and are visible in a recognizable manner,
written permission must be obtained from them.
Figures

Figures are uploaded to the system as separate files.
For each image file, the figure number is used as the
file name (for example, Figure 1A). All figures must
be submitted in .JPEG and .TIFF formats at 300 Dpi
resolution. types,

published in print or electronic media, written

For all figures previously
permission must be obtained from both the author
and the publisher (publishing right holder) and sent

to the journal editor.
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Abstract

Introduction ~ Renin-Angiotensin system is an important system which has affected on renal, cardiovascular, inflammatory and adrenal functions. Drugs blocking this
system at enzyme and receptor levels are frequently used at therapies of acute myocardial infarction, congestive heart failure, hypertension, diabetic
nephropathy - proteinuria. This study aimed to reveal the effects of drugs that block this system on inflammation.

Materials and  In our study, the effects of three different doses of Angiotensin Converting Enzyme (ACE) inhibitors (captopril, enalapril, lisinopril) and angiotensin
Methods receptor (AT1) blocker losartan, were tested with carrageenan model on acute phase of inflammation and with cotton pellet granuloma model on
chronic phase of inflammation in rats.

Results In carrageenan model, at the second hours of the inflammation, while captopril (100 mg/kg) showed insignificant antiinflammatory effect, enalapril (20
mg/kg) and lisinopril (50 mg/kg) presented proinflammatory effects at rates of 33.35 % and 16.91 % (p<0.05). At same hour, losartan, 50 mg/kg,
decreased the inflammation at rate of 43.69 %, this result was significant statistically, compared to control and diclofenac groups (p<0.05).In the cotton
pellet model, antiproliferative effects of captopril, enalapril, lisinopril, losartan, diclofenac (25 mg/kg) and prednisolone (10 mg/kg) were calculated at
rates of 35.78 %,36.87 %, 24.06 %, 30.19 %, 58.36 % and 55.11 %, respectively, and these results were significant statistically, compared to control group
(p<0.05).

Conclusion ACE inhibitors presented the proinflammatory effects in carrageenan induced acute paw oedema model, significant antiproliferative effects in chronic
inflammation models. Losartan, Angiotensin receptor blocker, showed significant antiinflammatory effects in both acute and chronic inflammation models.
It was thought that AT1 receptors had played important role in these effects of losartan.

Keywords Captoril, enalapril, losartan, paw edema, cotton pellet, inflammation
Ozet
Amag Renin Anjiotensin Sistemi(RAS) renal, kardiyovaskiiler, inflamatuvar ve adrenal fonksiyonlara etki eden onemli bir sistemdir. Bu sistemi enzim ve

reseptor diizeyinde bloke eden ilaglar, akut myokard infarktiisii, konjestif kalp yetmezligi, hipertansiyon, diyabetik nefropati-proteiniiri tedavisinde
yaygin olarak kullanilmaktadir. Bu galigma, bu sistemi bloke eden ilaglarin inflamasyon tizerindeki etkilerini ortaya koymay1 amaglamistir.

Gereg ve Caligmamizda {i¢ farkli dozda uygulanan Anjiotensin doniistiiriicii enzim inhibitorleri (kaptopril, enalapril, lizinopril) ve Anjiotensin reseptér (AT1)

Yontemler blokeri losartan’in inflamasyonun akut fazina etkileri karragenin inflamasyon modelinde, kronik fazina etkileri ise koton pellet graniiloma modelinde
sicanlarda test edildi.

Bulgular Karragenin modelinde, inflamasyonunun 2. saatinde kaptopril (100 mg/kg) 6nemsiz bir antiinflamatuvar etki yaparken, enalapril (20 mg/kg) ve

lizinopril (50 mg/kg) %33.35, ve %16.91 oranlarinda proinflamatuvar etki yapmiglardir (p<0.05). Losartan(50 mg/kg) ayni saatte inflamasyonu % 43.69
oraninda azaltmistir, bu azalma kontrol ve diklofenak gruplarina oranla istatistiksel olarak anlamli bulunmustur (p<0.05).Koton pellet modelinde,
kaptopril, enalapril, lizinopril, losartan, diklofenak (25 mg/kg) ve prednisolon’un (10 mg/kg) antiproliferatif etkileri sirasiyla % 35.78 , % 36.87, % 24.06,
%30.19 % 58.36 ve % 55.11 olarak saptanmistir ve bu sonuglar kontrol grubuna oranla istatistiksel olarak anlamlidir (p<0.05).

Sonug ADE inhibitorleri akut penge 6demi modelinde proinflamatuvar, kronik inflamasyon modelinde belirgin antiproliferatif etki sergilemistir. Losartan,
hem akut hem kronik modelde 6nemli derecede antiinflamatuvar etki gostermistir. Losartan’mn bu etkisinde AT1 reseptorlerin rol oynadigt
diigtiniilmektedir.

Anahtar

Kelimeler Kaptopril, enalapril, losartan, penge 6demi, koton pellet, inflamasyon
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Anjiotensin  déniistiiriicii enzim inhibitérleri (ADEI),
konjestif kalp yetmezligi, hipertansiyon, diyabetik nefropati
ve ona bagli proteiniiri, akut myokard infarktiisi (MI)
yaygin
kullanilmaktadir. ADEl’lerden sonra Anjiotensin reseptdr

tedavisi ve sekonder proflaksisinde olarak
blokoérleri (ARB)’de tedavide ayn1 amagla kullanilmak tizere
piyasaya girmistir (1). ARB’ler hipertansiyon ve konjestif
kalp yetmezliginde ADEI'ler kadar etkilidirler. ADEIler
gibi diyabetik nefropati ve kronik bobrek yetmezligindeki
proteiniiriyi de azaltirlar.

ADEI ve ARB’lerin basta kardiyovaskiiler olmak {izere s6z
konusu etkilerinin mekanizmasi konusunda bir¢ok teori
6ne siriilmektedir. Anjiotensin (Ang) II olusumunun
azalmasi sonucu renin anjiotensin sistemi (RAS) sistem
etkinliginin azalmasi, ADE tarafindan inaktive edilen
bradikinin
vazodilatasyon, antihipertansif etkiyi agiklamakta kismen

diizeyinin artmasi sonucu olugan
yeterli olsa bile diger etkileri agiklamada yetersiz kalir.

Hipertansiyon, ateroskleroz ve buna bagli gelisen

kardiyovaskiller ~bozukluklarin  olusumunda  pek¢ok
mekanizmanin katkis1 kabul edilir. Bunlardan biiyiik
¢ogunlugu damar endotelindeki bozukluklarla direkt veya
indirekt iligkilidir.

RASm primer organi boébreklerdir (hormonal renin-
anjiotensin sistemi: HRAS). Ancak bunun disinda kalp,
damar, beyin, pankreas gibi organlar basta olmak tizere pek
¢ok dokuda da yerel anjiotensinler olugmaktadir. Buna
doku anjiotensin sistemi (DRAS) adi verilir (2). Bu
dokularda ADE ve anjiotensinlerin olusumunu saglayan
katepsin G, kininaz enzimleri gibi bir¢ok enzimin varlig:
gosterilmistir (3).

Anjiotensin déniistiiriicii enzim (ADE), hem anjiotensin
onemli bir rol

hem de bradikinin yolaklarinda

istlenmektedir.  Angiotensin  doniistiiriicit  enzim
inhibitorleri, Ang I'nin olusumunu bloke ederken,
vazodilatator bir peptid olan bradikininin (BK) de
yikilmini  o6nlerler.  Kininler  gii¢li  vazodilatator
maddelerdir. Ayrica bradikinin, nitrik oksid (NO) yapimini
saglayan nitrik oksid sentaz enziminin aktivitesini artirarak
ve siklooksijenaz (COX) enzimi aracilifiyla prostaglandin
(PG) sentezini uyararak da vazodilatasyona yol acar.
hem de

zamanda

mikrovaskiler  akimu

gegisini
bradikinin diiz kas hiicre proliferasyonunu ve trombosit

Boylece  hem

makromolekiillerin artirir.  Ayni

agregasyonunu oOnler, fibrinolizise yol agar. Bu etkilerinin
disinda kininler, 16kositlerin dokuya gecisini ve fagositozu
ederler. sitokinlerin

stimiile Ayrica proinflamatuvar

salinimini da uyarirlar.

ADET’lerin bu etkileri nonsteroid antiinflamatuvar ilaglarin
etki mekanizmasini agiklamada ileri stiriilen varsayimlar ile
biyiik olgtide 6rtiismektedir (4,5).

Inflamasyonun hemodinamik
degisiklikler,
serotonin, bradikinin ve diger plazma kininleri, nitrik oksid

fizyopatolojisinde;
lokositlerin  infiltrasyonu ve histamin,
ve sitokinler gibi pek ¢ok inflamatuvar mediyatorlerin
salgilanmast rol alir. Alzheimer, romatoid artrit, osteoartrit,
tendinit, psoriazis ve ateroskleroz gibi bir¢cok hastaligin
patogenezinde rolii olan inflamasyon, uyarilarin baslattig:
ve dokuya zarar veren etkenin ortadan kaldirilip, dokunun
onarimin: hedef alan fizyopatolojik bir siiregtir. Astma,
alerji, romatoid artrit gibi pek ¢ok inflamatuvar siiregte,
endotoksik sok ve akut pankreatit gibi hastaliklarin
fizyopatolojilerinde kininler rol alir. ADE ayni zamanda
basta bradikinin olmak tzere plazma kininlerinin
yikiminda da rol alir ki bu nedenle “kininaz” enzimi olarak
da bilinir. Bu agidan bakildiginda ADE inhibisyonu dokuda
basta bradikinin olmak {izere plazma kinin artisina neden
olarak inflamasyonu artirmasi beklenir (6,7). ADE[ler ve
ARB’lerin inflamasyon modellerindeki etkileri ile ilgili ok
az sayida ¢aligma yapilmis oldugu gibi, bu aragtirmalarin
sonuglar1 da birbirleri ile celismektedir. Bu ¢alismalarda
kullanilan modeller genellikle, deneysel artrit (8), tiveit (9-
11) ve diger bazi inflamatuvar goz hastaliklar1 (12)
modelleri gibi dolayli olarak kronik inflamasyonu gosteren
modellerdir. Cok genis kapsamli literatiir taramasi
yapmamiza ragmen sican penc¢e ddemi modeli kullanilarak
ADEI veya ARB ile yapilan az sayida aragtirma bulundu (13-
18). Sozkonusu aragtirmalarin bazilarinda proinflamatuvar
etki ile inflamasyonu artirdiklarini (13,14,16-19), bir
kisminda ise antiinflamatuvar etki ile inflamasyonu
azaltiklari ileri siiriilmektedir (8-12,19,20).
Tez

arastirmalara  bir

calismamizin amaci, bu ¢eliskili ve yetersiz
ADE[’lerin

inflamasyon tizerindeki etkilerini aragtirmaktir. Bu amagla

aciklik  getirmek ve

kimyasal yapi, metabolizasyon ve kugsak farki gosteren
kaptopril, enalapril ve lizinopril olmak iizere ii¢c ADET'yi
kullanarak aralarindaki farki belirlemeye ¢alistik. Ayni
zamanda bir AT1 selektif antagonisti olan Losartan’in
inflamasyon tizerindeki etkileri de belirleyerek inflamasyon
ile ilgili etkilerde anjiotensin reseptorlerinin roliinii
belirlemeyi amagladik.

GEREC ve YONTEM
Caligmada kullanilan kimyasal maddeler Enalapril (Deva
AS.), Kaptopril (Deva A.S.), Lizinopril (Eczacibasi A.S.),
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Losartan (Merck), Diklofenak sodyum (Deva A.S.),
Prednisolon (Fako A.S.) ve Karragenin (Sigma) kullanildi.
Kullanilan siganlar Zonguldak Karaelmas Universitesi
Deney Hayvanlart Aragtirma Unitesinden  saglandi.
Denekler, s6z konusu iinitede standart sartlarda normal oda
sicakliginda (220C) barindirildr ve beslendi (12/12 saat
aydinlik/karanlik- standart yem ve su). Agirhiklari 170-250
gr arasinda degisen 150 adet erkek Wistar sigan rastgele
segilerek, altisar denekten olusan toplam 25 gruba ayrildi.
Bu gruplardan 18 tanesinde akut inflamasyon modeli, 7
tanesinde ise kronik inflamasyon modeli uygulandi.

Akut inflamasyon modeli uygulananlar: 18 grubun 16 tanesi
dort alt gruba ayrildi. Her bir grubun kendi i¢inde

birinci grubu kontrol olurken, diger tigtine farkli dozlarda
ADEl'ler ve ARB verildi. Kalan iki grubun birincisi
Diklofenak igin kontrol grubu olurken, digerine 25 mg/kg
Diklofenak uygulandi. Inflamasyon olusumu giinliik veya
mevsimlik sartlara gére degisebildigi ve tiim deneylerin ayn1
glin yapilamasi miimkiin olmadig i¢in, her gruba ayni anda
calisilan ayr1 bir kontrol grubu olusturuldu.

Gruplar:

1.grup: Kaptopril grubu a. kontrol b. 1 mg/kg ¢.10 mg/kg
d.100 mg/kg

2.grup: Enalapril grubu a. kontrol b. 5 mg/kg ¢.10 mg/kg
d.20 mg/kg

3. grup: Lizinopril grubu a. kontrol b.10 mg/kg c.20 mg/kg
d.50 mg/kg

4. grup: Losartan grubu a.kontrol b.1 mg/kg c.10 mg/kg d.50
mg/kg

5. grup: Diklofenak grubu. a.kontrol b. 25 mg/kg

Deneyde Uygulanan inflamasyon Modelleri

Karrageninle olusturulan akut inflamasyon modeli:
Hayvanlarin agirhiklar: tespit edildikten sonra, sag arka
ayaklar1 eklem yerinden kalem ile ¢izildi. Bunu takiben tiim
hayvanlarm  normal sag arka ayak hacimleri
hidropletismometre ile Glgiilerek kaydedildi (21-22-23) .
Kontrol grubundaki deneklere 1ml distile su, 1., 2. ve 3.
gruba ADEI ve 4. gruba ARB’nin ii¢ farkli dozu, kg bagina
hesaplanarak, 1 ml distile su i¢inde ¢6ziliip intraperitoneal
(ip) olarak uygulandi. Kontrol grubuna ise ayn1 miktarda
distile su ip olarak verildi. Bunu takiben 30 dakika sonra
tiim gruplardaki hayvanlarin sag arka pengelerine % 1'lik
karragenin soliisyonundan 0,1 ml enjekte edildi. Boylece
akut inflamasyon olusturuldu. Karrageninin olusturdugu
penge 6dem olgiimii karragenin uygulanmasindan 1 saat
sonra baglayarak birer saatlik araliklarla alti kez
hidropletismometre ile 6lgiildii. Elde edilen olgiimler ilk
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olgimlere gore ylizde artigi olarak hesaplandi. Kullanilan
ilaglara ait sonuglar kontrol ve diklofenak grubunun
sonuglari ile karsilastirild: ve akut inflamasyondaki etkileri
belirlendi.

Koton pellet graniiloma kronik inflamasyon testi: ADEI
ve ARB’lerin kronik inflamasyondaki etkilerini aragtirmak
i¢in koton pellet (pamuk bilye) yontemi kullanildi (24). Her
bir ilag i¢in tek doz, penge 6demi metodunda kullanilan,
ilacin maksimum dozunun etkisi arastirildi. Buna gore tig
ADEI, bir ARB, bir diklofenak, bir prednisolon ve bir
kontrol grubu olmak {izere toplam yedi grup siganla
calisildi. Her grup alt1 sicandan olusturuldu.

Gruplar: 1. grup: Kontrol 2. grup: 25 mg/kg Diklofenak 3.
grup: 10 mg/kg Prednisolon 4. grup: 100 mg/kg Kaptopril 5.
grup: 20 mg/kg Enalapril 6. grup: 50 mg/kg Lizinopril 7.
grup: 50 mg/kg Losartan uygulandi. Denekler ilaglarin
enjeksiyonundan 30 dakika sonra, 45 mg/kg ketamin ve 15
mg/kg ksilazin ile anestezi edildiler. Steril sartlarda
hazirlanan 10 + 1 mg agirhgindaki pamuk bilyeler, anestezi
altindaki hayvanlarin interskapiiler bolgesindeki cilt altina
yerlestirildiler. Bu islemi takiben ADE[lleri, ARByi,
diklofenak ve prednisolon dozlari deneklere bir hafta
boyunca giinde tek doz ip olarak verildi. Sekizinci giin
denekler tartildi. ADEl'lerin ve ARB’nin antiproliferatif
etkileri diklofenak, prednisolon ve kontrol grubu ile
kargilagtirilarak degerlendirildi.

Istatistiksel Analizler

Odem miktar1 her denek icin asagidaki formiile gore
hesaplanmigtir ve ortalamasi alinmistir. Yiizde inflamasyon
orant (%) = (Vt - V0O) / VO x 100 VO: Karragenin
enjeksiyonu yapilmadan onceki penge voliimii (ml) Vt:
Karragenin enjeksiyonundan t saat sonraki penge voliimii
(ml) Ilacin antiinflamatuvar aktivite orani asagidaki
formiile gore hesaplanmistir. Antiinflamatuvar aktivite (%)
=(1-D/C) x 100 D: ilag uygulanmasini takiben sigan penge
voliimiindeki degisim orani C: Kontrol grubundaki sigan
penge volumiindeki degisim orani. Elde edilen veriler
ortalama (Ort) + standart hata (SH) olarak gosterilmistir.
Ikiden fazla bagimsiz grubun kargilagtirlmasinda varyans
analizi ve posthoc LSD testi kullamilmigtir. LSD testinde
gruplar kontrol grubuna oranla ve kendi iglerinde dozlar
arasi etki farkliliklarina gore, antiinflamatuvar etki gosteren
gruplar Diklofenak ile karsilastirilarak analiz edilmistir.

BULGULAR
ADED’ler ve Losartan’in Akut inflamasyona Etkileri:
Tablo 1'de tim ila¢ gruplarinin kendi karragenin 6dem
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grubu  (kontrol)
antiinflamatuvar aktivite oranlar: gériilmektedir.

ortalamalarma  gore  hesaplanan

Tablo 1. Tiim gruplarin kendi kontrol grubuna oranla %
inflamasyon aktivite oranlar1.

inflamatuvar aktivite yiizdesi*

Grup Ad1

1.saat 2.saat 3.saat 4.saat 5.saat 6.saat
Kaptopril 1 mg/kg -4,94 5,63 5,37 2,35 1,34 5,22
Kaptopril 10 mg/kg -2,14 8,1 9 12,71 8,6 10,25
Kaptopril 100 mg/kg -2,46 17,75 16,54 13,45 10,74 19,38
Enalapril 5 mg/kg -6,98 -14,26 -0,98 -3,64 -15,34 -56,71
Enalapril 10 mg/kg -36,95 -33,82 -27,76 -17,82 -26,76 -79,69
Enalapril 20 mg/kg -38,81 -33,35 -32,63 -9,72 -21,99 -78,95
Lizinopril 10 mg/kg 1,98 4,16 10,23 6,05 -4,88 -5,49
Lizinopril 20 mg/kg 0,24 -2,74 -7,73 -7,93 -21,8 -20,83
Lizinopril 50 mg/kg -3,71 -16,91 -11,77 -14,96 -35,52 -29,61
Losartan 1 mg/kg 25,84 41,47 33,28 37,51 32,56 37,04
Losartan 10 mg/kg 53,34 42,18 32,79 33,01 33,69 37,81
Losartan 50 mg/kg 54,95 43,69 37,79 39,71 36,76 40,2
Diklofenak 25 mg/kg 27,95 35,9 40,9 48,99 54,22 60,87

* eksi degerler inflamatuvar etki artisin1 gostermektedir

Goruldagi gibi akut etkileri arastirilmak amaci ile ti¢ doz
uygulanan ADE inhibit6rlerinden kaptopril ile lizinopril en
dusiik dozlari ile karrageninin olusturdugu penge 6demini
etkilemezlerken enalapril tam tersine 6demi artirmus,
Losartan ise diklofenak’a yakin derecede antiinflamatuvar
etki yaparak 6demi azaltmigtir. Artan dozlar ile sonuglar
degismemis kaptoprilin antiinflamatuvar etkisi biraz
artarken enalapril’in inflamatuvar etkisi 6nemli diizeyde
artmustir. Losartartan dozlarda ozellikle ilk periyotlarda
daha bariz gorilmek tizere diklofenak’tan daha fazla
antiinflamatuvar etki gostermistir. Losartan hem bradikinin
diizeyini etkilemedigi icin hem de anjiotensinin inflamatuar
etkisinde rol oynadigi bilinen AT1 reseptorlerini bloke ettigi
i¢in gii¢l antiinflamatuvar etki gostermistir (Sekil 1).

ADEDler ve Losartan’in Kronik inflamasyona Etkileri:

Koton pellet yontemi sonuglarina gore siganlarda cilt altina
yerlestirilen pamuk bilyeler sekizinci giinde g¢ikarilip
olgiildi. Diklofenak prednizolon’a oranla biraz daha 6nemli
derecede, ama her ikisi de kontrole oranla 6nemli derecede
antiproliferatif etki gostermisler, kronik inflamasyonu
azaltmiglardir. Kaptopril hem yas hem de kuru agirhg:
6nemli diizeyde azaltmistir (p<0.005). Pamuk bilyelerin yas
agirliging 132.90 + 14.63 mg’a ve kuru agirhigini 36.17 + 3.52
mg’a indirmistir. Bu sonuglar kaptopril'in diklofenak ve
prednizolon’a oranla daha az ama kontrole oranla énemli
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derecede antiproliferatif etki yaptigini gostermektedir.
Enalapril yas agirhig kaptopril’e oranla daha az (p<0.01)
ama kuru agirligi kaptopril’den fazla azaltmistir (p<0.005).
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Sekil 1: ADE inhibitorleri ve Losartan’mn karragenin ile olusturulan penge
6deminde kullanilan {#i¢ farkli doz diizeyinde etkileri ve Diklofenak ile
kargilagtirilmast

Lizinopril de bir miktar antiproliferatif etki yapmis ama bu
yas agirhikta istatistiksek olarak anlamsiz, kuru agirlikta ise
istatistiksel olarak anlamli bulunmugtur (p<0.05). Losartan,
bu modelde pamuk bilyelerin yas ve kuru agirhklarim
onemli derecede azaltmis ama bu azalmanin kaptopril ve
enalapril’e oranla daha az oldugu gozlenmistir. (Yas agirlik
p<0.05, kuru agirlik p<0.01) (Tablo 2).
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Tablo 2: ADEI, ARB, Diklofenak ve Prednisolonun inflamasyonun proliferasyon fazina etkileri

Grup Adi N | Doz Pamuk Yas Agirlik Antiproliferatif | Kuru Agirlik Antiproliferatif
(mg/kg) Agirhg Ort + SH (mg) Etki % (Yas) Ort +SH (mg) Etki % (Kuru)
(mg)
Kontrol 6 - 10£1 204.95 £27.90 56.31 +£8.45
Diklofenak 6 25 10£1 79.80 £ 3.36 a7 61.06 23.45+1.60 58.36
2o
Prednisolon 6 10 10+1 102.28 +£10.17 50.09 25.28 +£1.50 55.11
et axet
Kaptopril 6 100 10£1 132.90 + 14.63 35.15 36.17 £3.52 35.78
0% b* e
Enalapril 6 20 10+1 133.77 £13.05 a** 34.73 35.55+2.85 36.87
b* P il b*
Lizinopril 6 50 10£1 161.95 +22.99 20.98 42.77 + 4.67 24.06%
bt o* 2 ber o
Losartan 6 50 10+1 150.68 + 11.16 26.48 39.32+£2.31 30.19
bt R

a: Kontrole gore b: Diklofenak’a gore c: Prednisolona gore karsilastirildiginda
*p<00.5 **p<00.1 **p<000.5

TARTISMA
Bu tez calismasinda, ADEl’lerden kaptopril, enalapril ve
lizinopril ile AT1 reseptor blokaji yapan losartan’n, akut ve
kronik verdikleri

incelenmigtir.

inflamatuvar ~ cevaba yanitlar
Akut inflamasyondaki etkilerini degerlendirmek i¢in

karragenin ile olusturulan penge oOdemi testinde
kaptopril'in her ti¢ dozu ile ilk saatte az da olsa inflamatuvar
etki gozlenirken ikinci saatte baglayan ve 6 saat boyunca
siiren Onemsiz bir antiinflamatuvar etki saptanmustir.
Enalapril ise, her ti¢ dozu ile inflamasyonu artirmis ve
proinflamatuvar etki gostermistir. Bu etki 6zellikle 10 ve 20
mg/kg dozlarinda 1., 2. ve 6. saatlerde anlamli olarak
saptanmustir. Lizinopril karrageninin inflamatuvar yanitini
en diisik dozunda (10 mg/kg) tiim periyotlar boyunca
6nemsiz derecede azaltirken, diger iki dozunda ise enalapril
gibi inflamatuvar etki yaparak olusturulan penge 6demini
6l¢iim yapilan tiim periyotlar boyunca arttirmistir. Bu artis
ozellikle 50 mg/kg uygulamasini takiben 2. ve 5. saatlerde
6nemli diizeye ulagmustir. Losartan’in her ii¢ dozu ile tiim
periyotlarda anlamli antiinflamatuvar etki saptanmuistir.
Ilaglarin, kronik inflamasyondaki etkilerinde ise, Kaptopril
koton pelletlerin hem yas hem de kuru agirligi 6nemli
diizeyde azaltirken, enalapril yas agirhigi kaptoprile oranla
daha az ama kuru agirhg: kaptopril’den fazla azaltmustir.
Lizinopril de bir miktar antiproliferatif etki yapmis ama bu
kuru anlaml

yas agirhikta anlamsiz, agurhikta  ise

bulunmugtur. Losartan’in ise pamuk bilyelerin yas ve kuru

agirliklarini 6nemli derecede azalttigi ama bu azalmanin
kaptopril ve enalapril’e oranla daha az oldugu saptanmuigtir.
Bulgularimiz ADEl'lerin akut modelde inflamasyonu
artirdiklarini  gostermisgtir. Bu yonden en giiglii etkiyi
enalapril gostermis, kaptopril'in etkisiz kalmistir. Bu durum
kininaz enzim inaktivasyonu nedeni ile bradikinin ve diger
bazi  proinflamatuvar  prostaglandinlerin  diizeyini
artirmalar ile agiklanabilir. ARB olan Losartan her iki
modelde de giiclii antiinflamatuvar etki gostermistir.
Losartan’in artan dozlarda ozellikle ilk periyotlarda daha
diklofenak’tan  daha

antiinflamatuvar etki gosterdigi saptanmigtir. Losartan hem

bariz gorillmek iizere fazla

bradikinin diizeyini etkilemedigi igin ve hem de
anjiotensinin inflamatuvar etkisinde rol oynadig bilinen
AT]1 reseptorlerini bloke ettigi i¢in iki farkli mekanizma ile
gliclii antiinflamatuvar etki gosterebilmistir. Rahvagendre
ve arkadaglar1 penceye lokal olarak verilen losartan’in kendi
bagina 6dem yapmadigini ama karragenin ile birlikte
uygulandiginda 6demi artirdigini bildirmektedir ve Ang IT’
nin ve reseptorlerinin inflamasyondaki roliine isaret
etmektedir. Bizim sonuglarimiza ters digsen bu durumu
aciklamakta zorluk g¢ekerek bloke edilemeyen AT2
reseptorleri araciligr ile olabilecegini veya bilinmeyen bir
mekanizma ile inflamasyon yolaklarinin uyarilmasina bagl
oldugu varsayiminu ileri stirmektedir (13).

ADEIl'ler kronik kullanimda aymi losartan gibi giiglii
antiinflamatuvar etki gostermislerdir. Gerek hipertansiyon
gerekse konjestif kalp yetmezligi tedavisinde ve diyabetik

nefropati gibi endikasyonlarda etkinin goériilmesi igin belli
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bir siire ge¢mesi gerekmektedir. Bu da bizim bulgularimizi
desteklemektedir. Bradikinin tizerinden olusan etkiler ¢ok
kisa siirede olusmakta, bu etki inflamasyonu artirmakta
ama uzun sireli kullanimda bradikinin artigi digindaki
diger mekanizmalar araciigi ile antiinflamatuvar etki
akut bile

antiinflamatuvar etki yapmis olmasi ARB lehine bir bulgu

yapmaktadir.  Losartan’in durumda
ve tedavide tercih nedeni gibi goriilmektedir. Ancak her iki
grup ila¢ da tedavide uzun siireli kullanildiklar: i¢in bu
durum tedavi acgisindan  birbirine bir  dstinlik
olusturmamaktadir. Akut modelde ADET’lerin tersine giiglii
antiinflamatuvar etki gosteren losartan’in kronik olarak
uygulandiginda ADEllerden daha az antiproliferatif ve
antiinflamatuvar etki gostermesi, inflamasyonun kronik
fazinda sadece AT1’lerin degil farkli bir¢ok reseptor veya
mekanizmanin varlig: oldugu disiindiirmektedir. Bilindigi
tizere ADE['lerin kardiyovaskiiler endikasyonlarda etki
gostermeleri igin belli bir kullanim siiresine gereksinim
duyulmakta ve zaman i¢inde etkileri ortaya ¢ikmaktadir.
Ayni durumun ADEI'lerin inflamasyonun kronik fazindaki
etkileri  icinde disiiniilmektedir.
ADEI ve

antiinflamatuvar etkilerinin varhigini gosterdigi

gecerli  oldugu

Bulgularimiz, ARB’lerin 6nemli derecede
gibi,
antiinflamatuvar  etkinin

kardiyovaskiiler etkilerinde

roliiniin de oOnemli olabilecegini disiindiirmektedir.
Kaptopril ve enalaprile oranla daha yeni kusak olan
lizinopril ve losartan’n kronik antiinflamatuvar etkisinin
daha az olusu, yeni kusak ilaglarin etkilerinin ozellikle
kardiyovaskiiler sisteme selektif oldugunu, kaptopril ve
enalapril’in kinin-anjiotensin sistemini daha yaygin olarak
etkiledigini gostermektedir ve bu konudaki bilgilerle
ortiigmektedir (3). Bu durum okstiriik gibi yan etkilerinin

azliginin da nedenidir.

SONUC
Akut inflamasyonda doza ve kullanilan ADE inhibitoriine
gore proinflamatuvar veya inflamatuvar etki gosterebilen
ADE inhibitorlerinin kronik inflamasyon modelinde
antiproliferatif ve dolayis1 ile antiinflamatuvar etki
gosterdigi, ARB olan Losartan’n hem akut hem de kronik
olarak antiinflamatuvar etki yaptig1 saptanmistir. Buradan

hareketle kardiyovaskiiler etkinliklerini de damar endoteli,

“\__
myokard, bobrek ve benzeri etkin olduklar: hiicrelerdeki
lokal antiinflamatuvar etkileri ile agiklamak olasidir. Ayrica
bir baska ¢ikarim da, kardiyovaskiiler endikasyonlarda
kullanilirken, bir ilagla iki endikasyon prensibinden
hareketle beraberinde inflamatuvar hastaliklar1 olanlarda,
segici kullanim saglayacagi gibi inflamasyon gelisiminine
profilaktik etki yapiyor olmalar1 da etkin ve degerli bir ilag
grubu olarak uzun vyillar tedavide kalacaklarinin bir
gostergesidir.
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Abstract

Introduction  Our study aimed to evaluate the effect of fatty liver on ovarian reserve in female rats fed a high-fat diet.

Materials and  Control (n=7) and experimental groups (n=8) were created, and the weights of the animals were recorded regularly throughout the 60-day study. While

Methods the control group was fed ad libitum with standard rat chow and tap water, the experimental group was given a specially prepared high-fat feed to
create non-alcoholic fatty liver disease and fructose simultaneously via gavage. At the end of the experiment, blood samples were taken for biochemical
evaluations of AMH and FSH, and liver and ovary samples were taken for histopathological evaluations.

Results In the evaluation of the live weight averages recorded during the study, a statistically significant increase was observed in both control and experimental
groups (p<0.001). But is the increase the same in both groups? While normal morphologies of liver tissues were observed, steatotic areas were observed
in the tissues of the experimental group. When serum AMH and FSH rates were evaluated, no statistically significant difference was observed between
the groups.

Conclusion Infertility in females can occur due to many reasons. The decrease in ovarian reserves draws attention as a factor that directly affects fertility. Although we
did not cause non-alcoholic fatty liver disease with the diet we followed in our study, no statistically significant difference was observed between the groups
in AMH and FSH values, which are biochemical parameters that play an important role in the evaluation of ovarian reserves, and in histopathologically
the number of primordial follicles in ovarian tissues.

Keywords Fatty Liver, Ovarian Reserve, Obesity, PCOS, Over

Ozet

Amag Calismamuzda, yiiksek yagh diyetle beslenen disi siganlarda karaciger yaglanmasinin, over rezervi tizerine etkisini degerlendirmek amaglanmugtir.
Gereg ve Kontrol (n=7) ve deney (n=8) gruplar1 olusturulmus, 60 giin siiren ¢aligma siiresince hayvanlarin agirhklar: diizenli olarak kaydedilmistir. Kontrol
Yontemler grubu standart rat yemi, gesme suyu ile ad libitum beslenmeye tabi tutulurken deney grubunda non alkolik karaciger yaglanmasi olusturabilmek igin

6zel olarak hazirlanmis yiiksek yag oranina sahip yem ve es zamanl olarak gavaj yoluyla fruktoz verilmistir. Deney sonunda, AMH ve FSH’nin
biyokimyasal degerlendirmeleri i¢in kan 6rnekleri, histopatolojik degerlendirmeler igin ise karaciger ve ovaryum numuneleri alinmigtir.

Bulgular Caligma siiresince kayit altina aldigimiz canli agirlik ortalamalarinin degerlendirilmesinde kontrol ve deney gruplarinin her ikisinde de istatistiksel
olarak anlamli arti§ izlenmistir (p<0.001). Ancak artis her iki grupta da aym1 mi? Karaciger dokular1 normal morfolojileri izlenirken deney grubu
dokularinda steatotik alanlar izlenmistir. Serum AMH ve FSH oranlar1 degerlendirildiginde gruplar arasinda istatistiksel olarak anlamli farklihik
izlenmemistir.

Sonug Disilerde infertilite birgok nedene bagl olarak meydana gelebilmektedir. Over rezervlerinin
azalmas: fertiliteyi dogrudan etkileyen bir faktér olarak dikkat gekmektedir. Calismamizda uyguladigimiz diyet ile non alkolik karaciger yaglanmasi
olusturmamiza ragmen over rezervlerinin degerlendirilmesinde 6nemli bir rol oynayan biyokimyasal parametrelerden AMH, FSH degerlerinde ve
histopatolojik agidan ovaryum dokularinda primordiyal follikiil sayilarinda gruplar arasinda istatistiksel olarak anlaml farklilik izlenmemistir.

Anahtar

. Karaciger Yaglanmasi, Over Rezervi, Obezite, PKOS, Over
Kelimeler




Uy
GIRiS
Alkol dist nedenlerden dolay: olusan yagl karaciger (Non-
alcoholic Fatty Liver Disease-NAFLD) son zamanlarda en
¢ok arastirilan klinik bulgulardan birisidir. NAFLD tanisinin
primer belirtisi olan steatoz, karaciger agirhigimin %5’ten
yaglanmasi (1).
Diyabetes mellitus (DM) ve obezite gibi hastaliklarin
tilkemizdeki prevalans artist NAFLD nin 6nemini daha da
2). NAFLD
prevalansi konusunda net veriler olmamakla birlikte gelismis
tilkelerde %20-30 civarinda oldugu belirtilmektedir (3).
NAFLD’nin ileri evrelerinde metabolik sendrom, karaciger

fazlasinin olarak tanimlanmaktadir

belirginlestirmektedir Diinya genelinde

fibrozisi, alkolik olmayan yagli karaciger iltihabi, siroz ve
hepatoseliiler karsinom (hepatocellular carcinoma-HCC)
riski artmaktadir. Yani NAFLD basta kardiyovaskiiler sistem
(KVS) olmak iizere birgok sistemi etkileyebilmektedir (4).
NAFLD yasam dongiisiinde intrauterin dénem kadar ¢ok

erken donemlerde bile baglayabilmektedir. NAFLD
kadinlarda  erkeklere gore %40-80 daha yaygin
goriilmektedir. NASH (Non-alkolik steatohepatit) ise

erkeklerde daha sik goriilmektedir (5). Bununla beraber
Ostrojen hormonunun kadinlarda NAFLD'yi onledigini
gosteren ¢aligmalar da vardir (6). Ancak bunun over
rezervini (OR) veya endometrial reseptiviteyi etkileyip
etkilemedigi bilinmemektedir. Over rezervi, menstrual
siklusun folikiiler fazinin ge¢ déneminde oositlerin sayisini,
kalitesini ve ireme potansiyelini yansitmaktadir (7). Azalmis
ya da distik over rezervi (DOR), tireme ¢agindaki diizenli
menstruasyona sahip bir kadinin kendi akran grubuna gore
primordiyal folikiil sayisinda ve oosit kalitesindeki azalma
olarak tamimlanmaktadir (8). Diusiik over rezervine, kan
basinci, viicut agirligi, kalp atim hizi, viicut kitle indeksi
(VKI), tiroid muayenesi, meme akintisi, akintinin 6zelligi,
androjen fazlalig1, vajinal veya servikal anormallikler, akinti,
sislik, pelvik veya abdominal gerginlik, adneksiel kitle,
adneksiel modiilarite, uterus sekli, boyutu, pozisyonu,
9).

Literatiirde net bir DOR tanis1 i¢in tam ve kesin bir fikir

mobilitesi vb. gibi durumlar sebep olmaktadir

birligi yoktur. Tremellen ve arkadaslar1 bu konuda tanisal bir
protokol olusturarak bu protokole gore over rezervi belirteci
olarak en uygun testin Anti-Mullerian hormone (AMH)
testinin oldugunu soylemektedirler. AMH<10 persantil
degeri olustugunda kontrol AMH ve menstruasyonun 3-5.
giinleri serum folikiil stimiile edici hormon (FSH) ile antral
folikiil sayisina (AFC) bakilabilecegini belirtmektedirler
(10).

NAFLD’nin obezite, insiilin direnci, dislipidemi gibi bircok
hastalikla iligkisi ortaya konmustur. Bizim ¢alisma amacimiz
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ise, yiiksek yagh diyetle beslemek suretiyle deneklerde non-
alkolik karaciger yaglanmasi modeli olusturarak yagh
karacigere sahip disi siganlarda serum AMH ve FSH
diizeylerini inceleyerek karaciger yaglanmasinin over rezervi
tizerine etkisini degerlendirmektir.

GEREC ve YONTEM
Calismamiz igin Sakarya Universitesi Hayvan Deneyleri
Yerel Etik Kurulu'ndan (SUHADYEK) 07.10.2020 tarih ve
57 sayili karari ile onay almip tiim deneysel uygulamalar etik
kurallara uygun sekilde yiiriitilmistir. Caliymamizin deney
agamast 20.01.2021 tarihinde Sakarya Universitesi Tip
Fakiiltesi Deneysel Tip Uygulama ve Arastirma Merkezi'nde
(SUDETAM) 14.04.2021
sonlandirilmigtir. Calismamiz Sakarya Universitesi Bilimsel

baslatilmis  olup tarihinde
Arastirma Projeleri Koordinatorliigii (BAP) tarafindan
30.12.2020 2020-7-24-112 ile

desteklenmistir. Deney materyali ve arastirma diizeni i¢in

tarih  ve sayilli karar
Sakarya Universitesi Tip Fakiiltesi Deneysel Tip Uygulama
ve Aragtirma Merkezinden elde edilen 200-250 gr
agirhiginda, 16 adet disi Spraque Dawley rat kullanildi
Caligma siiresince deneklerin her biri 22 + 2 °C sicaklikta, 12
saat aydinlik (07:00-19:00), 12 saat karanlik (19:00-07:00)
stk siklusunda, seffaf kafeslerde birbirlerini gorebilecek
sekilde sessiz bir ortam saglanarak beslenmeye tabi
tutuldular. Kontrol ve deney gruplari rastgele segilen
hayvanlardan olusturuldu. Kontrol grubu (n=7), standart rat
yemi ve ¢esme suyu, deney grubu (n=8) ise 6zel olarak
hazirlanmis yiiksek yagli diyet [(D12492; %20 kcal protein,
%20 kcal karbonhidrat, %60 kcal yag), D12451 (%20 kcal
protein, %35 kcal karbonhidrat, %45 kcal yag) serili] ile
beslenmeye tabi tutulurken, es zamanli olarak deney
stiresince gavaj yolu ile fruktoz uygulandi. Deneklerin
agirhiklar;, ¢alisma boyunca haftalik olarak tartilarak
kaydedildi.

Hayvanlar sakrifiye edilmeden once, serumlardan FSH ve
AMH seviyeleri ¢alisilmak tizere EDTA’I1 kan tiiplerine
deneklerden kardiyak kan ornekleri alindi. Tim cerrahi
islemler ketamin (100 mg/kg, i.p.) ve xylazine (10 mg/kg, i.p.)
anestezisi altinda, steril kosullar saglanarak gerceklestirildi.
Histopatolojik degerlendirmeler yapmak {izere her iki
teknikler
kullanmak suretiyle karaciger ve ovaryum doku ornekleri
Notral %10luk  formaldehit
solisyonunda edilen numuneler, doku
islemlerinin sonunda parafin bloklara gomuldii.
Mikrotomda 5
hematoksilen-eozin boyama teknigi uygulanarak Nikon

gruptaki tim deneklerden, uygun cerrahi

alind1. tamponlanmis

tespit takip

pm  kalinliginda alman kesitlere

10
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Eclipse 80i marka mikroskop altinda degerlendirilerek

fotograflandu.

Istatistiksel Analiz

Calisma boyunca her iki grupta agirlik 6l¢timleri istatistiksel
olarak anlamli artis gostermistir (p<0.001). Deney

grubundaki arti kontrol grubuna kiyasla daha fazla B
olmustur (p<0.001). Istatistiksel analizler SPSS (Statistical §

Package for the Social Sciences) 24,0 paket programi (SPSS
Inc. ve Lead Tech. Inc. Chicago. ABD) kullanilarak
gerceklestirilmistir. Iki grubun siirekli degiskenleri normal
dagilimi  Kolmogorov/Smirnov testiyle degerlendirildi.
Normal verilerin dagiliminin kargilastirilmasinda Student t
testi kullanildi. Kategorik degiskenlerin karsilastirilmasinda
Ki Kare Fisher Exact test kullanildi. Gruplarda tekrarlayan
Olgtimlerin kullanimi Repeated Measures Anova Test ile
degerlendirildi.  P<0,05  olanlar  anlamli  olarak
degerlendirildi.
BULGULAR

Calismanin  baglangicinda  hayvanlar rastgele segilerek

gruplar olusturulurken yapilan tartimlarda kontrol grubu §

ratlarin canli agirlik ortalamalar1 207.5 gr (max. 213 gr, min.
200 gr), deney grubu ratlarin canl agirlik ortalamalar ise
208.06 gr (max. 220 gr, min. 200 gr) olarak 6lgiilmiistiir.
Non-alkolik yagli karaciger olusturmak amacr ile yiiksek
yagl diyet ile beslenen deney grubu hayvanlarin son hafta
canli agirlik ortalamalari 314.6 gr (max. 360 gr, min. 280 gr)
olarak kaydedilmistir ve kontrol grubu ratlarinin canli agirhik
ortalamalar1 ise 290.7 gr (max. 300 gr, min. 280 gr) olarak
kaydedilmistir. Calisma sonlandirildiginda, kontrol ve deney
gruplarinin her ikisinde de canli agirhk ortalamalarinda
istatistiksel olarak anlamli artis gorilmistir (p<0.001).
edildiginde,
grubundaki hayvanlardaki canli agirhik artisi kontrol

Gruplar birbirleri ile mukayese deney

grubuna kiyasla daha fazla olmus ve aradaki fark istatistiksel
olarak anlamli bulunmustur (p<0.001) (Tablo 1).
Sakrifiye dokulari

histopatolojik olarak degerlendirildiginde, kontrol grubu

edilen  hayvanlarin  karaciger

deneklerin karaciger goriinimleri normal morfoloji ile

gozlendi. Karaciger lobtllerinde merkezi yerlesimli vena
centralis belirgindi, sinuzoidlerin komsulugunda Remark

kordonlar1 radiyer dagilim gosteriyordu ve lobiillerin

periferindeki portal alanlarda triad yapilar1 ayirt ediliyordu
(Resim 1).
Gruplarda
degerlendirmek tizere kan 6rneklerinde ¢aligilan AMH ve

over  rezervini  biyokimyasal  olarak

FSH seviyeleri karsilagtirldiginda, istatistiksel olarak anlamli

bir farklilik izlenmedi (P=0,05) (Tablo 1).

Resim 1: (H&E X200): Kontrol grubuna ait karaciger dokusunda steatoz
izlenmemektedir.

Deney grubu ratlarin karaciger dokularinda, non-alkolik

karaciger ~ yaglanmast  modelinin  olusturuldugunu
destekleyen; lobiillerdeki hepatosteatik alanlar dikkat
¢ekmekteydi (Resim 2).

‘e o Wiy
Resim 2: (H&E X200): Deney grubu karaciger dokusunda, hepatositlerdeki
graniiler kopiiksii sitoplazma ile karakterize mikrovezikiiler steatoz (mavi ok) ve
sitoplazmik biiyiik vakuol ile karakterize makrovazikiiler steatoz (siyah ok) alanlar1

goriilmektedir.

dokularinin
degerlendirmelerinde de gruplar arasinda belirgin bir

Deneklerin ~ ovaryum histopatolojik
farklilik gorilmedi. Ovaryum dokularinin mikroskobik

gortintiilerinde  merkezi yerlesimli medullar yapida
yogunlukla stromal ve vaskiler unsurlar izleniyordu,
medullar dokuyu cevreleyen ovaryal kortekste ise her iki
grupta da gelisimlerinin farkli evrelerindeki folikiiller ve

S i

korpus luteum goriintiileri izlendi (Resim 3, Resim 4).

L& A Vo > 3 L
Resim 3 (H&E X100): Kesitlerde kontrol grubu over dokusundaki folikiil kistleri
(siyah ok isareti) ve korpus luteum (mavi ok isareti) goriilmektedir.

11
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Tablo 1: Deney ve kontrol gruplar: viicut agirhiklar: (gr.), serum AMH (ng/ml), FSH (mlU/ml) degerleri, PKOS ve Steatoz

sonuglari (mean+SD)

AMH (mean+SD) 1.254+0.70 1.97+1.25 0.211
FSH (mean+SD) 9.13£1.50 9.01£1.93 0.898
PKOS Var (%) 6 (75) 5(71.4) 0.876

Yok (%) 2 (25) 2(28.6)
Karaciger Steatoz grade 2 (%) 4 (50) 0(0) 0.001

grade 3(%) 4 (50) 0(0)

Yok (%) 0(0) 7 (100)
Olqﬁm 1 (mean+SD) 208.63 + 6.94 207.86 + 4.84 0.811
Olgﬁm 2 (mean*SD) 218.0+7.15 213.14 £ 5.08 0.159
Ol(;l"lm 3 (mean*SD) 228.75+7.32 216.57 +4.99 0.003
Olgﬁm 4 (mean+SD) 239.63 +7.02 221.86 + 4.84 <0.001
Olqﬁm 5 (mean+SD) 250.88 + 9.89 23229 +2.81 <0.001
Olqﬁm 6 (mean+SD) 263.88 +9.97 240.0 £ 3.41 <0.001
Olqﬁm 7 (mean+SD) 275.75 £ 10.93 250.43 + 3.95 <0.001
Olqﬁm 8 (mean+SD) 287.0+£11.18 256.61 +4.71 <0.001
Ol(;l"lm 9 (mean*SD) 300.38 + 13.29 263.86 + 6.81 <0.001
Olqﬁm 10 (mean+SD) 315.0+13.24 271.29 £ 6.10 <0.001
Olqﬁm 11 (mean+SD) 328.88+11.76 279.57 £+ 7.41 <0.001
Olqﬁm 12 (mean+SD) 335.63 + 16.19 290.71 £ 7.20 <0.001

SD: Standart Deviaayon

Resim 4 (H&E X400): Kesitlerde deney grubu over dokusundaki Gh: granuloza
hiicreleri, KL: korpus luteum, Te: teka interna, Te: teka eksterna, ok: primordiyal
folikiil

TARTISMA
NAFLD ¢alismalar: icin birka¢ deneysel model vardir.

Calismamizda alkol dis1 yagh karaciger modeli olusturmak
tizere deneklere Lee indeksine gore obezite modeli
uyguladik(11). Caliyma boyunca deney grubundaki
hayvanlarin agirhik artiglar1 ve karaciger dokularinin
histopatolojik  bulgular1 NAFLD modelini bagariyla
gerceklestirdigimizi gostermektedir. Deneklerdeki kilo
artislar1 tek bagina modelin olusturulduguna dair bir bulgu
degildir ancak sakrifiye edilen deney grubu hayvanlarin
karacigerlerinde, hepatositlerdeki steatoz, mikrovezikiiler
ve makrovezikiiler yaglanma, modelin basariyla
olusturuldugunu gostermektedir.

Yapilan bazi caligmalar obezitenin IVF (In vitro

fertilizasyon) ve over rezervi tzerine birtakim etkileri
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oldugunu gostermektedir (12).

bozulmalarin tireme islev bozukluguna sebep oldugu agikea

Enerji dengesindeki
anlagilmaktadir. Enerji dengesizligine bagli obezitenin,
normal VKI' ye sahip kadinlarla kiyaslandiginda daha
disiik implantasyon ve gebelik, artan menstrual siklus
diizensizlikleri, azalmis ovulasyon, artan abortus ve disiik
canli dogum agirhiklari gibi parametreleri etkileyerek
yardimc:r  treme  tekniklerini  olumsuz  etkiledigi
gosterilmektedir (13).

Yagli gidalarin fazla tiketilmesi sonucu ortaya g¢ikan
obezite, polikistik over sendromunun baslica nedenlerinden
biridir (14). PKOS, reprodiiktif donemdeki kadinlarda sik¢a
gortilen ve infertilite tedavi siirecinde baslica karsilagilan
endokrin bozukluklardan birisidir. Tipik olarak instlin
direnci ve obezite ile karakterizedir (15). PKOS kadinlarin
yaklagik %5'ini etkiler ve vakalarin yaklagik yarisi obezdir.
Fakat obezitenin PKOS i¢in predispozan bir faktor mii ya da
PKOSun getirdigi bir
tartigtlmaktadir.  Birgok

sonu¢ mu oldugu heniz

olguda menstriiel siklusta
bozulmalar baslamadan énce VKI’de belirgin bir artis
oldugu gorilmektedir. Menstrual disfonksiyon, infertilite,
hirsutizm ve kronik anovulasyon PKOS i¢in belirli tani
kriterlerindendir ve obezite bir tami kriteri olmasa da
hastalarin %80 inde PKOS prevalansini artiran bir
komorbiditedir (16). PKOS'ta genellikle karin duvarinda ve
viseral mezenterik bolgelerde yag dokusu birikimi olarak
kendini gosteren android tipi obezitenin PKOS belirtilerini
daha da kotilestirdigi bilinmektedir (17). Yag dokusu
tarafindan salgilanan leptin, insiilin gibi androjenlerin
iiretimini artirarak over fonksiyonunu etkiler. Obezite ve
PKOS arasindaki iligki, glukoz hemostazi tizerinde zararl
bir sinerjistik etkiye sahiptir ve hem hiperandrojenizmi hem
de siddetlendirebilmektedir (18).

Oligo/anoviilasyon fertilitenin birincil nedeni gibi goriinse

anoviilasyonu

de implantasyon oranlarinin azalmasi, azalmis oosit kalitesi
ve obezite ile de iligkilendirilmektedir.

Obezite ayn1 zamanda AMH degerinin beklenenden diisiik
Olctilmesine de neden olabilmektedir (19). Over rezervinin
kritik AMH
gerceklestirebilmek tizere sakrifikasyon oncesinde alinan
AMH

en belirteci ~ olan Slgtimlerini

kardiyak kan Orneklerinde deney grubunda

\__/
seviyelerinin istatistiksel anlamli olmamakla birlilge/daha
disiik oldugu dikkati cekmektedir.

Biz ¢aliymamizda non alkolik karaciger yaglanmasi
modeliyle karaciger yaglanmasi olusturulan disi ratlarda
karaciger  yaglanmasinin  over rezervine  etkisini
degerlendirmek istedik. Olusturdugumuz kontrol ve deney
gruplarinin her ikisinde de agirlik 6l¢timlerinin istatistiksel
anlamli olarak arttigini (p<0.001), deney grubundaki artigin
verdigimiz yiiksek yagh diyet sebebiyle kontrol grubuna
kiyasla daha fazla oldugunu (p<0.001) gordiik. Karaciger
yaglanmas: elde ettigimiz deney grubu ratlarindaki AMH,
FSH seviyeleri ile karaciger yaglanmasi gelismeyen kontrol
grubu ratlarindaki AMH, FSH seviyeleri kiyaslandiginda
deney grubu ratlarinda AMH seviyeleri daha digiik

bulundu fakat istatistiksel olarak anlamli bir farklilik yoktu.

SONUC
Calismamizda karaciger yaglanmasinin over rezervi tizerine
anlamli  bir  etkisinin = olduguna  dair  veriler

gozlemlenmemistir. Non alkolik karaciger yaglanmasinin
dogrudan over rezervi tizerine etkileri ile ilgili ¢aligmalar
heniiz tatmin edici seviyede degildir ve konu ile ilgili daha

kapsamli ¢aligmalara ihtiya¢ duyulmaktadir.
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Introduction

Materials and

Restless legs syndrome (RLS) is a sensorymotor neurological disorder shown a negative impact on sleep and quality of life. Recent studies
also claim that cognitive dysfunction is accompanied with RLS. The purpose of this study is to evaluate cognitive functions detected by
neuropsychological and neurophysiological tests of patients with RLS.

Fifteen patients with RLS fulfilled the diagnostic criteria proposed by the International RLS Study Group were enrolled into the study. Fifteen

Methods healthy voluntary with similar demographic characteristics were also enrolled into the study as a control group. Seven cognitive tests were
used: Mini Mental State Examination, Verbal Fluency Tests (letter and category), Trail Making Test (A and B), Judgement of Line
Orientation Test, Digit Span Test, Wisconsin Card Sorting Test and Coloured Progressive Matrices Test. The event related potentials (ERPs)
including P300 and Mismatch Negativity were recorded using auditory oddball paradigm.

Results There were no statistically significant difference between the cognitive test scores and ERPs results of the RLS patients and control group.

Conclusion Consequently this is the first study evaluating cognitive functions in patients with RLS by using neuropsychological and
neurophysiological tests at the same time. We cannot find any evidence suggesting cognitive dysfunction in RLS patients group

Keywords Restless Legs Syndrome, cognitive function

Ozet

Amag Huzursuz bacak sendromu (HBS) uyku ve yasam kalitesini olumsuz olarak etkiledigi gosterilmis ve son ¢aligmalarda kognitif disfonksiyonu

Gereg ve Yontemler

Bulgular
Sonug

Anahtar
Kelimeler

da biinyesinde barindirdig ileri siiriilen sensorimotor nérolojik bir bozukluktur. Bu ¢alismanin amaci HBS hastalarinda kognitif
fonksiyonlarin nérofizyolojik ve néropsikolojik olarak degerlendirilerek kognitif defisit varligini aragtirmaktir.

Caligmaya Uluslararasi Huzursuz Bacak Sendromu Calisma Grubu tani kriterlerine gére HBS tanisi konan 15 hasta ve yas, cinsiyet ve egitim
diizeyi agisindan eslestirilmis 15 saglikli kontrol dahil edildi. Katilimcilara farkli kognitif alanlar1 degerlendiren mini mental durum testi,
verbal akicilik testi (harf ve kategori), iz siirme testi A ve B, ¢izgi yoniinii belirleme testi, say1 menzili testi, Wisconsin kart eslestirme testi ve
renkli progresif matrisler testini iceren bir noropsikolojik test bataryasi uygulandi. Elektrofizyolojik olarak olaya iligkin endojen
potansiyellerden (OIEP) P300 ve uyumsuzluk negativitesi (MMN) isitsel oddball paradigmas: kullanilarak kayitland:

Hasta ve kontrol grubu arasinda noropsikolojik test skorlar1 ve OTEP parametreleri agisindan istatistiksel olarak anlamli bir fark saptanmadi.

Sonug olarak bu ¢aliyma HBS hastalarinda kognitif fonksiyonlarin hem nérofizyolojik hem de néropsikolojik agidan birlikte
degerlendirildigi ilk aragtirma olup hastalarda kognitif disfonksiyon varligin1 disiindiiren bir kanita rastlanmadi.

Huzursuz Bacak Sendromu, kognitif fonksiyon
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GIRiS VE AMAC
Huzursuz bacak sendromu (HBS) bacaklarda hos olmayan
ve rahatsiz edici bir hisle birlikte bacaklar1 hareket ettirme
sebep hareket
semptomlarda tamamen veya kismen

istegine olan, bacaklari ettirmekle
rahatlama ve
istirahatte ve gece semptomlarda kotiilesmeyle karakterize
sensorimotor norolojik bir bozukluktur [1,2]. ilk olarak 1683
yilinda Thomas Wills tarafindan tanimlanmuis [3] ve ilk vaka
serisi 1945’te Ekbom tarafindan bildirilmis [4] olsa da,
hastalik tani kriterleri ilk kez 1995 yilinda Uluslararas:
Huzursuz Bacak Sendromu Calisma Grubu (International
Restless Legs Syndrome Study Group-IRLSSG) adina Walter
ve arkadaslarinin yaptig1 ¢calisma sonucunda yayinlanmigtir
[2].

HBS ¢ogu vakada primer (idiopatik) olarak ortaya ¢ikmakta,
ancak birgok medikal duruma bagh olarak ortaya ¢ikan
sekonder (semptomatik) grup da oldukga sik goriilmektedir
[5]. Primer HBS nin sebebi bilinmese de 6zellikle aile 6ykiist
pozitif olan hastalarda otozomal dominant gegis soz
konusudur [6]. HBS'nin sekonder olarak en sik sebepleri
eksikligi  [7,8], [9], diabetik
polinéropati [10], gebelik [11], antidepresan kullanimi [12]

arasinda demir dremi
gibi daha bir¢ok durum bulunmaktadir.

Patofizyolojide =~ ise =~ dopamin  metabolizmasindaki
disfonksiyonun rol aldig1 one stirilmektedir ve tedavide
dopaminerjik ajanlara olumlu yanitin olmasi da bu durumu
desteklemektedir [13].

HBS’nin uyku ve yasam kalitesini olumsuz olarak etkiledigi
gosterilmistir [14,15,16]. Son ¢aligmalarda HBS hastalarinda
“kognitif defisit” varligi da ileri stirilmektedir, ancak bu
konuyla ilgili heniiz bir goriis birligi yoktur [17,18,19].
Pearson ve arkadaglari HBS hastalarinda kontrollerle
ozellikle korteks
fonksiyonlarnin etkilendigi bir kognitif defisit varligini
[17].
kontrollerle karsilastirildig1 baska bir caligmada ise hasta

karsilastinldiginda prefrontal

bildirmislerdir HBS hastalarinin  uyku  sinirh
grubu prefrontal fonksiyon testlerinde kontrollere gore daha
iyi bir performans gostermislerdir [18].

Bu c¢alismanin amaci da HBS hastalarinda kognitif
fonksiyonlarin nérofizyolojik ve noropsikolojik olarak
degerlendirilerek kognitif defisit varligini ve eger kognitif
disfonksiyon saptanirsa kullanilan noropsikolojik testlerle
elektrofizyolojik testlerin korelasyonunu arastirmaktir.
Uzmanlik tezi olan ¢aligmamizda noéroloji poliklinigine
basvuran ve primer sekonder ayrimi yapilmaksizin HBS
tanis1 alan hastalarin noropsikolojik test bataryasi ve
elektrofizyolojik olarak P300 [20,21,22] ve uyumsuzluk
negativity-MMN) [23,24]

negativitesi ~ (mismatch

\“ sy Zj f
5

kayitlamasiyla kognitif degerlendirmeleri yapilarak bu grup
hastalar yas, cinsiyet ve egitim diizeyi agisindan eslestirilmis
Literatiirde bu
hem de
elektrofizyolojik testlerin bir arada kullanildig1 bir ¢aligma

normal kontrollerle karsilastirilmistir.

konuyla ilgili hem noéropsikolojik testler
bulunmamaktadir. Calisgma bu konudaki literatiire katk:

saglamak amaciyla planlanmistir.

GEREC VE YONTEM

Orneklem

Caligmaya 1(bir) yillik siire igerisinde Akdeniz Universitesi
Hastanesi Noroloji Poliklinigine ¢aliyma yurtticiisiiniin
calistig1 mesai saatleri igerisinde bagvuran ve primer veya
sekonder HBS tanis1 konmus hastalar déahil edildi. Hasta
grubunun olusturulmasindan sonra kontrol grubu olarak
ayn1 poliklinige bagvuran ve yas, cinsiyet ve egitim diizeyi
agisindan eslestirilmis goniilliller belirlendi. Secilmis olan
hasta grubu karsilasilma siklig1 nadir olan bir popiilasyon
oldugu igin literatiirde yer alan benzer ¢alismalardaki [17,18]
olgu sayisi temel olarak alind.

Dabhil edilme kriterleri

Calismaya katilmay1 kabul eden, néroloji kliniginde gerekli
tetkikleri tamamlanarak IRLSSG tani kriterlerine [2] gore
huzursuz bacak sendromu tanis1 konan ve primer-sekonder
ayrimi yapilmis, 18 yasindan biiyiik tiim hastalar dahil edildi.
Onam formunu dolduran, noérodejeneratif ve kronik
sistemik herhangi bir hastaligi, depresyon veya diger
psikiyatrik herhangi bir rahatsizligi ve uyku bozuklugu
olmayan tiim gonilliler c¢alismanmn kontrol grubunu
olusturmak tizere degerlendirildi.

Harig tutulma kriterleri

Hasta grubu igin sikdyetleri HBS tanimina uysa da IRLSSG
tani1 kriterlerini [2] karsilamayanlar, 18 yasindan kiigiikler,
diger 6nemli uyku ve hareket bozukluklari olanlar, demansi
olanlar ve onam formunu imzalamayarak ¢aligma testlerini
tamamlamayanlar ile kontrol grubu i¢in nérodejeneratif ve
kronik sistemik herhangi bir hastaligi, depresyon veya diger
psikiyatrik herhangi bir rahatsizlig1 ve uyku bozuklugu olan
goniilliler galismaya almmadi.

Calismanin Seyri

Calismanin dahil edilme kriterlerine uyan ve onam formunu
imzalayan tiim hastalarin Johns Hopkins Huzursuz Bacaklar
Siddet Olgegi (Johns Hopkins Restless Legs Severity Scale-
JHRLSS) (Cizelge 1) [31] ile hastalik siddeti belirlendi.
HBS’ye yonelik aldiklar1 bir tedavi varsa kesilmeden
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Ij
noropsikolojik test bataryasi ve elektrofizyolojik olarak P300
ve MMN kayitlamasiyla kognitif degerlendirmeleri yapildi.

hastalik
siddetinin, varsa HBS tedavisi i¢in aldiklar1 ilaglarin ve

Tim hastalarin  demografik  6zelliklerinin,
yapilan testlerin sonuglarmin kaydedildigi bir ¢calisma formu
dolduruldu.

Hasta grubuyla benzer olarak kontrol grubundaki denekler
igin ayn1 kognitif degerlendirme test sonuglar1 ve benzer
demografik veriler i¢in baska bir form diizenlendi. Hastalar
ve kontrol grubu; noéropsikolojik test skorlari, P300
amplitiidi ve latans1 ve MMN baglangig latansi, pik latansi,
stiresi, baglangic-pik amplitiidii ve pik-“baseline” amplitiidii
acisindan karsilagtirildr.

Cizelge 1. Johns Hopkins Huzursuz Bacaklar Siddet Olgegi

(JHRLSS) [31].

Johns Hopkins Huzursuz Bacaklar Siddet
Olcegi (JHRLSS)

HBS semptomlarinin genellikle

Skor giin i¢indeki baslangi¢ zamani
0
. Semptom yok
(hi¢) pomy
Yatarken ve / veya uyku siiresi
7 boyunca (yatma saatinden onceki

60 dk i¢inde ya da yalnizca yataga
giderken ya da yattiktan sonra
gece boyunca)

Aksam (18:00 veya daha geg)

(hafif)

2 Semptomlar 18:00 ile her zamanki
(orta) | yatma saati arasinda herhangi bir

zamanda baglayabilir
Ogleden sonra (18:00’den &nce)

3 Semptomlar 6gleden sonra

(siddetli) | baslayabilir ya da tiim giin
boyunca mevcut olabilir
Veri Toplama Araglar1

Noropsikolojik test bataryasi

Farkli kognitif alanlar1 degerlendirmek igin tiim hasta ve
kontrol grubuna mini mental durum testi (Mini Mental State
Examination-MMSE) [25], verbal akicilik testi (harf ve
kategori) [26], iz siirme testi A ve B (IST A ve B) [27] cizgi
yoniini belirleme testi (CYBT) [28], say1 menzili testi (SMT)
[29] Wisconsin kart eslestirme testi (Wisconsin Card Sorting
Test-WCST) (64 kartlik) [28] ve renkli progresif matrisler
testini (Coloured Progressive Matrices Test-CPMT) [28,30]
iceren bir noropsikolojik test bataryasy; sessiz ve hastalarin
dikkatlerinin dagilmayacagi bir odada yaklasik 90-120
dakika stire i¢inde uygulandu.

N_
Norofizyolojik testler v

Kognitif fonksiyonlari elektrofizyolojik olarak
degerlendirmek i¢in tim deneklere sessiz ve hastalarin
dikkatlerinin dagilmayacagi bir odada Medelec Synergy
EMG-Uyarilmis Potansiyel cihaziyla P300 ve MMN
kayitlamas1 yapildi. P300 icin Fz, Cz ve Pz elektrolarindan
kayitlanan traselerde N100, P200, N200, P300 latans: ve
N100-P200, P200-N200 ve N200-P300 dalgalarindan pikten
pike kadar olan amplitiidler 6lgiildii. [20,21,22] MMN igin
soylendi. Fz, Cz ve Pz elektrolarindan kayitlanan ve aykir1
uyaranla elde edilen traseden standart uyaranla elde edilenin
¢ikarilmasiyla olusan fark traselerinde MMN baslangic
latansi, pik latansi, siiresi, baslangic-pik amplitiidii ve pik-

“baseline” amplitiidii 6l¢iildi.

Istatistiksel Degerlendirme
Calisma sonrast elde edilen veriler “SPSS (Statistical package
for the social sciences) 16.0 for Windows” paket programina
girildi. Gruplar1 olusturan denek sayilar1 parametrik test
kullanimina olanak tanimadigindan normal dagilima uysun
fark igerip
icermedigi Mann-Whitney U testi kullanilarak karsilagtirildr.
ki-kare

uymasin degiskenlerin gruplar arasinda

Nominal testi

kullanildi.

degerlerin  karsilastirmasinda

BULGULAR

Calismaya alinan 15 hasta (10 kadin, 5 erkek) ve 15 kontrol
(10 kadin, 5 erkek) degerlendirildi. Hasta grubu igin
ortalama yas 48+10,5 iken, kontrol grubunda ise 46,9+8,7 idi
(p=0,562). Hasta grubu i¢in ortalama egitim siiresi 8,6+4,1
yil iken, kontrol grubunda ise 9+4,1 idi (p=0,829). iki grup
arasinda yas, cinsiyet ve egitim siireleri agisindan anlamli
fark yoktu (Cizelge 2).

Cizelge 2. Deneklerin demografik ozellikleri.

Hasta Kontrol p Degeri
Yas 49 + 10,5 46,9 £ 8,7 0,562
K/E* 10/5 10/5 1,000
Egitim
siiresi 8,6 £ 4,1 9+4,1 0,829
(i)

*K:kadin, E: erkek

Noropsikolojik test skorlari degerlendirildiginde hasta ve
kontrol grubu arasinda istatistiksel olarak anlamli farklilik
bulunmadi, ancak hasta grubunda 1 kisi IST Byi
tamamlayamadig igin degerlendirme bu hastanin sonucu
dikkate alinmadan yapildi.
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Tiim noropsikolojik test sonuglarinin ortanca ve minimum-
maksimum degerleri Cizelge 3’de 6zetlendi. Cizelge 5. MMN sonuglar.
. .. e P
Cizelge 3. Noropsikojik test sonuglar Hasta Kontrol Degeri
P Baslangig
Hasta Kontrol Desgeri Latanst 111 (82-189) 100 (86-143) 0,263
MMSE 28 (27-30) 29 (26-30) 0,631 (ms)
Pik
Verbal akiciliK rars 29 (14-80) 34 (14-64) 0,724 o | Latans 188 (144.285) 191 (136-247) 0534
Verbal akiciliK ategori 16 (9-25) 17 (11-29) 0,253 (ms)
FSTA(SH) 65 (27-138) 49 (19-91) 0,309 Siire (ms) | 162 (107-252) 180 (108-256) 0,561
iST B (sn) 94 (50-334) 108 (42-220) 0,727 —
Amplitiid,
CYBT 21 (1-27) 20 (12-27) 0,492 (V) 7,5(2,1-11,7) 6(2,6-12,9) 0,177
fleri SMT 6 (4-8) 5(4-7) 0,309 Amplitid,
Geri SMT £(2-6) £(3-6) 0.677 ) 9,0 (3,3-20,8) 7,2 (4,0-19,2) 0,430
WCST ToplamDogru 39 (19—55) 41 (20-58) 0,934 Baﬂangu}
WCST Latansi 111 (82-189) 100 (76-151) 0,125
2(0-5) 2(0-5) 0,473
TamamlananKategori (ms)
WCST perseveratitrepki 6 (0-25) 8 (0-29) 0,145 Pik
WCST perseveratittiata 2(0-18) 6 (0-26) 0,118 Latansi 188 (144-285) 194 (120-247) 1,000
CPMT 31 (13-35) 27 (8-36) 0,868 Cz | (ms)
Siire (ms) | 162 (89-252) 180 (108-256) 0,152
Amplitiid, s 86 (3412 0.56
Fz, Cz ve Pz elektrodlarindan kayitlamayla elde edilen (V) 7,7 (4:8-175) 6 (3:4-12,5) =61
traselerden 6l¢iilen N100, P200, N200, P300 latans1 ve N100- Amplitiid,
A ] 11 (4,0-25,4) 10,2 (5,1-24,2) 0,520
P200, P200-N200 ve N200-P300 amplitiidii parametreleri (nv)
bakimindan hasta ve kontrol grubu arasinda istatistiksel Baglangig
olarak anlamli bir farklilik saptanmadi. MMN baslangi¢ I‘ata)ml 112 (82-189) 100(76-155) 0.229
latansi, pik latansi, siiresi, baslangic-pik amplitidii PI.I;:
L
(Amplitid)) ve pik-“baseline” amplitidii (Amlitid,) Latanst 188 (144-285) 192 (119-247) 0,740
degerlendirildiginde de gruplar arasinda istatistiksel olarak pp | (ms)
anlaml bir farklilik saptanmadi. Dikkat ve yakin bellekle Siire (ms) | 148 (89-252) 182 (108-256) 0,068
iliskili oldugu diisiiniilen P300 ve MMN i¢in Olgiilen Amplitad
1
degerlerin her gruptaki ortanca ve minimum-maksimum ) 7.1(3.1-13.3) 6.7 (2.9-15,9) 0,534
degerleri Cizelge 4 ve 5’de 6zetlendi. Amplitiid.
V) 8,8 (3,7-22,1) 7,3 (5,0-19,6) 0,740

Cizelge 4. P300 sonuglar1

Hasta Kontrol P L.
Degeri
Latans
Fz 350 (315-619) | 339 (299-375) 0,110
(ms)
Amplitid
mplit 10 (3,3-20,8) | 13,7 (4-34,8) 0,198
(V)
Latans
(ms) 350 (314-582) | 341 (299-375) 0,272
ms
Cz
Amplitiid 14,1 (6,4-
14,8 (8,2-29,6) 0,263
(nv) 23,8)
Latans
306 (314-582) | 341 (298-375) 0,059
(ms)
Pz
Amplitiid
14,3 (6,8-24) 15,2 (8,8-25) 0,547
(1V)

Hasta grubundaki deneklerin 13’ti primer, sadece 2’si
sekonder HBS idi. Sekonder olanlarin birinde altta yatan
etyoloji demir eksikligi ve SSRI kullanimi, digerinde ise
diabetik polindropatiydi. Hastalik siddeti
degerlendirildiginde hafif, orta ve siddetli HBS olan hasta
sayisinin 5’er kisi olarak esit dagildig1 goriildi. Destekleyici
klinik oOzellikler sorgulandiginda hastalarin 6’sinda aile
Oykiisti, 10'unda dopaminerjik tedaviye yanit ve 2’sinde
periodik bacak hareketi
Dopaminerjik tedavi alan 10 hastanin hepsi pramipeksol

oykiisii  oldugu  O6grenildi.
kullaniyordu, sadece 1 hasta beraberinde gabapentin de
aliyordu. Hasta grubu iginde HBS etyolojisine, siddetine veya
hastanin tedavi alip almadigina gore yapilan alt gruplardaki

vaka sayilari istatistiksel analiz i¢in yetersiz oldugundan
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yapilan test sonuglari hasta grubu iginde birbirleriyle
karsilagtirilmadi. Ancak test sonuglari her alt grup igin yaslar:
ve egitim seviyeleri ile uyumlu bulundu ve tedavi alan ve
almayan hastalarin test skorlari

noropsikolojik ve

elektrofizyolojik test sonuglar1 benzerdi.

TARTISMA

Calismamizda HBS hastalarinda kognitif fonksiyonlarin
norofizyolojik ve noropsikolojik olarak degerlendirilerek
kognitif defisit varligini aragtirmak amaglanmisti. Bu
nedenle ¢alismaya dahil edilen hastalara tim kognitif
alanlarin degerlendirildigi bir noropsikolojik test bataryasi
uyguland1 ve dikkat ve yakin bellekle iliskili oldugu
diisiiniilen OIEP’den P300 ve MMN kayitlamast yapildi.
Kognitif test sonuglarmni etkileyen yas, cinsiyet ve egitim
stiresi gibi faktorleri ortadan kaldirmak icin hastalarla bu
ozellikler bakimindan eslestirilmis kontroller alinarak aymi
testler onlara da uygulandi. Yapilan istatistiksel analizler
sonucu noropsikolojik test skorlar1 ve P300 ve MMN
parametreleri agisindan her iki grup arasinda fark
saptanmadi, eger hasta grupta kognitif disfonksiyon
gosterilseydi, kullanilan noropsikolojik testlerle
norofizyolojik testlerin korelasyonu da analiz edilecekti.

Bu konuyla ilgili yapilan ilk ¢aligma 2005 yilinda Pearson ve
arkadaslari tarafindan yapilmistir [17]. Calismada en az iki
haftadir ila¢ tedavisi almayan ve JHRLSSye gore orta
derecede semptomatik olan HBS hastalar1 kontrollerle
karsilagtinldiginda  uykusuzluga duyarli ve prefrontal
korteks odakli oldugu daha once gosterilen IST Byi
tamamlama siiresi anlamli derecede uzun ve verbal akicilik-
kategori testindeki kelime sayis1 anlamli derecede az
saptanmustir. Ayrica bu ¢alismada total uyku siiresi ve uyku
etkinligi de degerlendirilmis ve hasta grupta istatistiksel
olarak anlamli diizeyde diigiik oldugu gosterilmistir. Fulda ve
arkadaglarinin ¢alismasinda ise HBS hastalarinda kognitif
bozuklugu arastirmak ve defisit saptanirsa potansiyel
belirleyicilerini bulmak amaciyla tedavisiz 23 HBS hastasi
yas, cinsiyet ve egitim diizeyi agisindan birebir eslestirilmis
23 saglikli kontrolle kargilastirilmis ve kisa siireli dikkat ve
verbal akicilik performansi hasta grupta daha kotd
saptanmistir [32]. Korelasyon testlerinde ise gosterilen bu
kognitif defisit HBS siddeti, uyku kalitesi ve depresyon
skorlar1 ile iligkili bulunmustur.
kisithliklarindan  biri
degerlendirme 6lgekleri kullanarak deneklerin uyku siiresi ve
Ciunkit  bu
caligmalarda gosterildigi tizere uykusuzluga duyarl: testlerde

Bizim ¢alismamizin

polisomnografi ~ veya  uyku

kalitesini degerlendirmemis olmamizdir.

. il .

disitk performans saptanmasinin sebebinin HBS’ye bagl
uyku kalitesi ve siiresinin azalmasina bagl olabilecegi 6ne
stirtilebilir.

Gamaldo ve arkadaslarinin yaptig1 calismada ise kontrol
grubu olarak uyku kisith gonitlliiler secilmis ve tedavi
almayan HBS hastalar1 ile yapilan karsilagtirmada uyku
stireleri arasinda fark olmasa da hasta grubunda uyku
verimliligi anlamli derecede daha az ve verbal akicilik harf ve
kategori testlerindeki kelime sayisi anlamli derecede daha
¢ok saptanmustir [18]. Uyku kisith kontrollerin kullanildig:
bu ¢alismada Pearson ve arkadaglarinin ¢alismasinin aksine
HBS hastalarinin kronik uykusuzluga adapte olduklari i¢in
uyku kaybina duyarli testlerde daha iyi bir performans
sergiledikleri 6ne strtilmistiir. Bizim ¢alijmamizda uyku
parametreleri degerlendirilmese de kontrol grubu segilirken
uyku bozuklugu olmayan goniilliller dahil edilmistir ve iki
grup arasinda kognitif acidan fark saptanmamasi HBS
hastalariin uyku kaybina karsi kompansatuvar bir uyaniklik
gelistirdikleri diistincesini desteklemektedir.

Bir baska calismada ise 26 HBS hastasi ile 208 kontrol
karsilagtirilmis ve ortalama yas, egitim siiresi ve kognitif
skorlarda iki grup arasinda fark saptanmamustir [19]. HBS
hastalariin tedavi alan ve almayan alt gruplarina uygulanan
noropsikometrik degerlendirme testlerinde de anlamh
farkliik saptanmamugtir. Bizim ¢alismamizda hasta ve
kontrol grubu sayist az olsa da ¢alismamiz bu ¢aligmanin
bulgularini desteklemektedir. Ayrica bu ¢aligmadaki kontrol
sayisinin hasta sayisinin nerdeyse 10 kat1 olmast istatistiksel
olarak giiciinii arttirmigtir.

2011 yihinda yayinlanan ve 6rneklemin genel popiilasyondan
segilerek hasta grubu igin 41 HBS pozitif ve kontrol grubu
i¢in yas, cinsiyet ve egitim seviyesi agisindan eglestirilmis 133
HBS negatif katilimcinin kargilastirildig: bagka bir calismada
ise kognitif fonksiyon acisindan iki grup arasinda fark
saptanmasa da HBS semptom siklig1 haftada 2’den fazla olan
alt grupta kontrol grubuna gére WCST performansinda
bozulma gosterilmistir [33]. Yazarlar ilk kez bir popiilasyon
calismasinda psikiyatrik bozuklugu olmayan ve psikoaktif
HBSli
bozuklugunun gosterildigini ve bu kognitif defisitin de HBS
siddetiyle
¢alismamizda semptom sikligini degil semptomlarin giin

ilag  kullanmayan olgularda yiritici islev

baglantili  oldugunu savunmustur. Bizim
icindeki baglangi¢c zamanini temel alan bir siddet 6lgegi
kullanilmigtir ve yiritiicii islevlerin degerlendirildigi birden
fazla test uygulanmis ancak higbirinde fark saptanmamugtir.
HBS hastalarinda kognitif disfonksiyonun elektrofizyolojik
olarak degerlendirildigi ilk ¢aliyjma 2011’de Jung ve

arkadaslari tarafindan yapilmgtir [34].
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hasta
elektroensefalografi

Calismada ve kontrol grubu arasindaki
(EEG) OIEP  kayitlamalari

karsilagtirlmistir. EEG’de kiime tabanli nonparametrik

ve

istatistiksel analizle HBS grubunda frontal ve santral
bolgelerde 26-30 Hz araliginda kontrollerden daha fazla beta
OIEP
ozellikler degerlendirildiginde rahatsiz edicilik viziiel analog

aktivitesi ~gosterilmistir. swrasindaki  davranigsal
skala skorlarinin hasta grubunda kontrollerden daha yiiksek
ve hedef uyarana ortalama reaksiyon zamaninin kontrol
grubunda hastalardan daha kisa oldugu tespit edilmistir.
Hasta grubunda P300 latansi kontrol grubundan daha uzun,
frontal ve santral kayitlardaki P300 amplitiidleri de kontrol
grubuna gore daha diisiik saptanmistir. Bu ¢alismada bizim
¢alismamizdan farkli olarak gorsel uyaran kullanilmig ayrica
ila¢ kullanmayan hastalar ¢aliymaya alinmustir.

Bu konuyla ilgili yayinlanan son ¢alismada Choi ve
arkadaslari, HBS hastalarinda kognitif defisit varligini kabul
ederek bu durumu ortaya ¢ikaran mekanizmayi agiklamak
icin kognitif bir gorev performansi siwrasinda hasta ve
kontroller arasindaki noral aktiviteyi degerlendirmistir [35].
Cok kanalli OIEP kayitlamasi sirasinda gorsel oddball
paradigmasi kullanilmig ve HBS hastalarinda normal
bireylere gore ozellikle frontal bélgede P300 amplitiidiinde
anlaml sekilde kiigiilme ve latansinda gecikmeyle birlikte
inditklenen gama-bant aktivitesinde anlamli bir azalma ve
gama-bant faz senkronizasyonunda da 6nemli 6l¢iide azalma
gozlenmistir. Bu nedenle HBS hastalarindaki kognitif
arast noral
aktivitedeki

fonksiyon bozuklugunun hem bolgeler
hem de lokal
degisikliklerle iliskili oldugu disiintilmistiir.

senkronizasyonla noral
Sonu¢ olarak c¢aliymamizda HBS hastalarinda biligsel
fonksiyonlar1 hem norofizyolojik hem de néropsikolojik
testlerde degerlendirdik. Ancak hasta ve kontrol grubu
arasinda herhangi bir fark saptayamadik. Caliyjmamizin
eksikliklerinden birincisi hasta ve kontrol sayisinin az
olmasy, ikincisi ise HBS grubunu segerken dopamin agonisti
kullanan hastalar1 da ¢alismaya dahil etmemizdi. Olgu
sayistnin  daha fazla oldugu ve dopamin agonisti
kullanmayan hasta grubu ile ¢aligmanin genisletilmesinin

daha anlaml istatistiksel sonuglar verecegi kanisindayiz.

SONUC
Calisgmamizda HBS hastalarinda 6nceki ¢alismalarda ileri
siriilen kognitif defisit varligimi gosterebilmek igin
elektrofizyolojik ve noropsikolojik testleri bir arada
kullanmak ve eger bir defisit saptanirsa bu degerlendirme
bakmak

Literatiirdeki ¢aligmalarda hem noropsikolojik hem de

testlerin korelasyonuna amaglanmustir.

. il .

elektrofizyolojik testler bir arada kullanilmamistir ve tez
¢alismasi bu konudaki literatiire katk: saglamistir.
Calismamiza dahil edilen 15 hasta ve yas, cinsiyet ve egitim
seviyesi agisindan eslestirilmis 15 kontroliin farkli kognitif
alanlar1 degerlendiren MMSE, verbal akicilik testi (harf ve
kategori), IST A ve B, CYBT, SMT, WCST ve CPMT skorlari
ve dikkat ve yakin bellekle iligkili P300 ve MMN
parametreleri arasinda anlamli bir fark saptanmamustir.
Calismamizin hasta sayisinin hastalik siddeti ve etyolojisine
gore alt gruplar agisindan yetersiz olmasi, mevcut tedavisi
olanlarin  medikasyonlarinin  kesilmemesi ve uyku
degerlendirme 6l¢eklerinin kullanilmamas gibi kisithiliklar:
oldugu dusiiniilmiistiir; bu nedenle eger benzer bir ¢caligma
planlanacaksa bu hususlara dikkat edilmesi ve istatistiksel
degerlendirme icin ¢alismaya yeterli sayida katilimci

alinmasi Onerilebilir.

Etik Kurul Onayi: Akdeniz Universitesi Tip Fakiiltesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulundan
07.08.2012/231 numarastyla onay alinmistir.

Yazar Katkilari: Konsept - FK; Tasarim - FK, NEB; Denetim
- FK; Veri Toplama ve/veya Isleme -BE; Analiz ve/veya Yorum
- FK, NEB ve BE; Literatiir Taramas: - BE; Yazma - BE;
Elestirel Inceleme - FK, NEB ve BE tarafindan yapild:.

Cikar Catismasi: Herhangi bir ¢ikar ¢atismasi yoktur.

Finansal Destek: Hicbir mali veya kisisel finans destegi
yoktur.

20



Hippocrates Medical . 2024;4(1):15-21
ERAY et al. : Restless Legs Syndrome and Cognitive Functions

Z\

(¥

| ‘nj

voyrna

N

~—

References

1. Allen RP, Picchietti D, Hening WA. Restless legs
syndrome: diagnostic criteria, special considerations, and
epidemiology. A report from the restless legs syndrome
diagnosis and epidemiology workshop at the National
Institutes of Health. Sleep Med 2003; 4: 101-19.

. Walters AS. Toward a better definition of the restless legs
syndrome. The International Restless Legs Syndrome
Study Group. Mov Disord 1995; 10: 634-42.

3. Willis T. Two discourses concerning the soul of brutes.

London, Dring, Harper and Leigh 1683.

4. Ekbom KA. Restless legs. Acta Med Scand 1945; 158: 1-
123.

5. Brindani F, Vitetta F, Gemignani F. Restless legs

syndrome: differential diagnosis and management with

pramipexole. Clin Interv Aging 2009; 4: 305-13.

Dhawan V, Ali M, Chaudhuri KR. Genetic aspects of

restless legs syndrome. Postgrad Med ] 2006; 82: 626-9.

. O’Keefe ST, Gavin K, Lavan JN. Iron status and restless
legs syndrome in the elderly. Age Aging 1994; 23: 200-3.

8. Sun ER, Chen CA, Ho G. Iron and the restless legs

syndrome. Sleep 1998; 21:371-7.

9. Winkelman JW, Chertow GM, Lazarus JM. Restless legs
syndrome in end-stage renal disease. Am ] Kidney Dis
1996; 28: 372-8.

10. O'Hare JA, Abuaisha F, Geoghegan M. Prevalence and
forms of neuropathic morbidity in 800 diabetics. Ir ] Med
Sci 1994; 163: 132-5.

11. Manconi M, Govoni V, De Vito A. Restless legs syndrome
and pregnancy. Neurology 2004; 63: 1065-9.

12. Rottach KG, Schaner BM, Kirch MH. Restless legs
syndrome as side effect of second gemeration
antidepressants. ] Psychiatr Res 2008; 43: 70-5.

13. Jones R, Cavanna AE. The neurobiology and treatment
of restless legs syndrome. Behav Neurol 2013; 26: 283-92.

14. Allen RP, Earley CJ. Validation of the Johns Hopkins
restless legs severity scale. Sleep Med 2001; 2: 239-42.

15. Abetz L, Vallow SM, Kirsch J. Validation of the Restless
Legs Syndrome Quality of Life questionnaire. Value
Health 2005; 8: 157-67.

16. Abetz L, Allen R, Follet A. Evaluating the quality of life
of patients with restless legs syndrome. Clin Ther 2004; 26:
925-35.

17. Pearson VE, Allen RP, Dean T. Cognitive deficits
associated with restless legs syndrome (RLS). Sleep Med
2006; 7: 25-30.

18. Gamaldo CE, Benbrook AR, Allen RP. A further
evaluation of the cognitive deficits associated with restless
legs syndrome (RLS). Sleep Med 2008; 9: 500-5.

19. Driver-Dunckley E, Connor D, Hentz ]. No evidence for
cognitive dysfunction or depression in patients with mild
restless legs syndrome. Mov Disord 2009; 24: 1840-2.

20. Yaltkaya K, Nuzumlali D. Olaya iliskin endojen
potansiyeller. Klinik Norofizyoloji, EEG-EMG Dernegi
Yayinlar: No: 2. Izmir, Ege Universitesi Bastmevi 1994.

6.

21. Ekmekgi B. Parkinson demansinda rivastigmin’in kognitif
fonksiyonlara etkisinin P300 ve ndropsikolojik testlerle
degerlendirilmesi. Uzmanlk Tezi, Akdeniz Universitesi Tip
Fakiiltesi Noroloji Anabilim Dali, Antalya 2010.

22. Kara FS. Multipl skleroz ve néro-behget hastaliklarinda
kognitif stireglerdeki bozukluklarin olaya iliskin beyin
potansiyelleriyle incelenmesi. Yiiksek Lisans Tezi, Istanbul
Universitesi Saglik Bilimleri Enstitiisii, Istanbul 2006.

23. Eser A. Alzheimer hastaliginda tanisal bir yontem olarak
uyumsuzluk  negativitesi. Uzmanhk Tezi, Akdeniz
Universitesi Tip Fakiiltesi Noroloji Anabilim Dali, Antalya
2003.

24. Duncan CC, Barry RJ, Connolly JF. Event-related
potentials in clinical research: guidelines for eliciting,
recording, and quantifying mismatch negativity, P300, and
N400. Clin Neurophysiol 2009; 120: 1883-908.

25. Kalem SA, Oktem O, Emre M. Kisa Blessed Oryantasyon-
Bellek-Konsantrasyon Testi (BOMC) ve Standardize Mini
Mental Test (SMMT) Betimsel Istatistik Degerlerinin Bir
Normal  Eriskin  Tiirk Ornekleminde —Saptanmast.
Noropsikiyatri Arsivi 2002; 39: 95-102.

26. Obonsawin MC, Crawford JR, Page ]. Performance on
tests of frontal lobe function reflect general intellectual
ability. Neuropsychologia 2002; 40: 970-7.

27. Cangéz B, Karakog E, Selekler K. Iz siirme testi’nin 50 yas
iizeri Tiirk yetiskin ve yasl 6rneklemi icin standardizasyon
calismast. Turkish Journal of Geriatrics 2007; 10: 73-82.

28. Karakas S. BILNOT Bataryas: El Kitabi: Noropsikolojik
testler igin arastirma ve gelistirme ¢alismalari. Ankara:
Dizayn Ofset 2004.

29. Kurt P. Dikkat siireglerindeki bozulmanin diger bilissel
islevler iizerine etkisinin incelenmesi: 6 yilik boylamsal
¢alisma. Yiiksek Lisans Tezi, Dokuz Eyliil Universitesi
Saglik Bilimleri Enstitiisii, Izmir 2008.

30. Van Herwegen ], Farran E, Annaz D. Item and error
analysis on Raven's Coloured Progressive Matrices in
Williams Syndrome. Res Dev Disabil 2011; 32: 93-9.

31. Mathis J. Update on restless legs. Swiss Med Wkly 2005;
135: 687-96.

32. Fulda S, Beitinger ME, Reppermund S. Short-term
attention and verbal fluency is decreased in restless legs
syndrome patients. Mov Disord 2010; 25: 2641-8.

33. Fulda S, Szesny N, Ising M. Further evidence for executive
dysfunction in subjects with RLS from a non-clinical
sample. Sleep Med 2011; 12: 1003-7.

34. Jung KY, Koo YS, Kim BJ. Electrophysiologic disturbances
during daytime in patients with restless legs syndrome:
further evidence of cognitive dysfunction? Sleep Med 2011;
12: 416-21.

35. Choi JW, Ko D, Lee GT. Reduced neural synchrony in
patients with restless legs syndrome during a visual oddball
task. PLoS One 2012; 7: 1-9.

21



o

: l 1]} CASE REPORT/ OLGU SUNUMU MAKALESI

=

%

Efficiency of Gastric Tubing and Activated Charcoal
Treatment in Beta Blocker (Metoprolol) Poisoning;

A Case Report

Beta Bloker (Metoprolol) Zehirlenmesinde Mide Dekontaminasyonu ve Aktif

Komiiriin Etkinligi; Bir Olgu Sunumu

Giilsen Oztiirk Ormeci', Hiiseyin Evren Oztiirkoglu?, Oktay Eray',
Filiz Ozyigit*
'Department of Emergency, Faculty of Medicine, Bandirma Onyedi Eylul University, Balikesir. TURKIYE
*Department of Internal Medicine, Bandirma Training and Research Hospital, Balikesir. TURKIYE
*Department of Pharmacology, Faculty of Medicine, Bandirma Onyedi Eylul University, Balikesir. TURKIYE

Yazigma Adresi / Correspondence

Giilsen Oztiirk ORMECI

e-mail : gormeci@bandirma.edu.tr

Gelis Tarihi / Received : 29 Subat 2024 Kabul Tarihi / Accepted: 25 Mart 2024
Gillsen OZTURK ORMECI  http://orcid.org/ 0000-0002-3501-1530 gulsenozturk196@gmail.com

Hiiseyin Evren OZTURKOGLU  http://orcid.org/0000-0001-5201-2394 dr.evren.1972@gmail.com

Oktay ERAY  http://orcid.org/0000-0002-1643-6007 oeray@bandirma.edu.tr
Filiz OZYIGIT  http://orcid.org/0000-0002-0062-4281 fozyigit@bandirma.edu.tr

Hippocrates Medical Journal / Hippocrates Med ] 2024, 4(1):22-25 DOI: https://doi.org/

Abstract

Beta blockers negatively impact the inotropy and cronotropy of myocardial activity and are widely prescribed for various clinical conditions. Beta
blocker overdose may occur accidentally or with suicidal intent, leading to fatal clinical conditions requiring intensive treatment. Moreover, these
drugs can affect cardiovascular functions as well as mental conditions. Here, we present the case of a 33 year-old-woman who ingested 100 mg of
metoprolol (2 blisters of a pocket) an hour prior with suicidal intent. She presented with nausea, vomiting and dizziness. When vital signs were
considered: her blood pressure was 120/70 mmHg, heart rate was 85 beats/min, respiratory rate and saturation were normal. Electrocardiogram showed
sinus rhythm without ST segment deviation. In the observation unit, prompt gastric decontamination was administered. Additionally, a liter salin and
antiemetic medication were administered for the management of nausea. Due to her bradicardia and vomiting, glucagon and atropin injections were
applied and she was admitted to the intensive care unit. After 2 hours, she completely recovered and had no more any clinical symptoms. She was
monitored for a day and was discharged from the hospital after full recovery. This case highlights the importance of early interventions such as gastric
decontamination and activated charcoal administration in managing drug overdoses. Since we know that the ingestion of high doses of beta blockers
is mortal and has poor clinical outcome, we think that the patient in this case underwent early and succesfully gastric decontamination and active
charcoal administration, so she was discharged from the hospital with good clinical outcome. As a result, we think that emergent gastric
decontamination and also active charcoal administrations are useful and lifesaving in cases of drug overdoses in early presentations.

Keywords Beta blockers, toxicology, overdose, gastric decontamination, case report

Ozet

Beta blokerler miyokardiyal aktivitede negatif inotrop ve kronotrop etkilere sahiptir. Birgok klinik durum i¢in kullanilir ve bazi durumlarda hastalarda
beta bloker doz agim1 ortaya ¢ikabilir. Bu ilaglar kardiyovaskiiler fonksiyonlara ek olarak mental durumu da etkileyebilmektedir. Doz agimi olan hastalarda
Klinik olaak dliimciil durumlar ortaya ¢ikmakta ve bu klinik tablolar yogun bir tedavi gerektirmektedir. Tanimlayacagimiz olgumuz 33 yasinda, suisid
amaciyla 1 saat once 100 mg metoprolol (toplam 2 blister) almus olan bir kadin hastadir. Hastanin bagvuru sirasinda mide bulantisi, kusmasi ve bag
doénmesi vardi. Vital bulgulars; tansiyonu 120/70 mmHg, nabzi 85 atim/dk, solunum sayisi ve oksijen saturasyonu normaldi. Hastanin
elektrokardiyografisi siniis ritmindeydi ve ST segment degisikligi yoktu. Hasta gozlem altina alind1 ve monitorize takip edildi. Bir saat 6nce aldig1 ilaglarin
erken dénemde emilmesini engellemek i¢in gastrik dekontaminasyon uyguand: ve pargalanmis ilag tabletlerinden ¢ok miktarda geri aspire edildigi
gorildi. Bulanti igin salin infiizyonu ve antiemetik ilag verildi. Takiplerinde bradikardi ve kusmasi baslayan hastaya glukagon ve atropin enjeksiyonu
yapildi ve yogun bakim iinitesine yatirildi. Yogun bakim nitesi takiplerinde tamamen iyilesen ve herhangi bir klinik semptomu olmayan hasta, gzlem
sonrast hastaneden taburcu edildi. Yiiksek dozda beta bloker kullaniminin mortal seyrettigini ve klinik sonuglarinin kétii oldugunu bilmekteyiz. Bu
olgudaki hastaya erken ve basarili bir sekilde gastrik dekontaminasyon ve aktif komiir uygulandig: i¢in hastanin iyi bir klinik sonlanimla taburcu
olabildigini diiginiiyoruz.Sonug olarak toksik doz ilag alimlarinda, erken dénem mide dekontaminasyonu ve aktif komiir uygulamasinin faydal ve hayat
kurtarici oldugunu diisiinmekteyiz.

Anahtar Beta bloker, toksikoloji, overdoz, gastrik dekontaminasyon, olgu sunumu
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INTRODUCTION
Beta blocker poisonings and related fatalities have been
extensively studied (1). These drugs act on individual
receptors in the body and can lead to fatal clinical conditions.
Among the 3 types of beta receptors, Type 1 is found in
myocardial tissue and is responsible for increasing the
chronocity and inotropy (2). Since the patient uses beta
blocking agent which is targeting this receptor, we may see
the the drug effects such as negative inotropy and
chronotropy. Some beta blockers, such as Metoprolol,
possess membrane stabilizing activity (MSA) that make them
more lethal than other beta blocking agents (3). These types
of drugs may also affect QTc interval, cause QRS widening
(4).

Furthermore, beta-blocking drugs competitively antagonize

and some more electrocardiographic changes
catecholamine receptors.

Various factors influence the clinical course of beta blocker
poisoning, including receptor selectivity, lipid solubility,
partial agonistic effects, and dosage. Main symptoms of beta-
blocking agents’ poisonings are hypotension and
bradycardia. However, if the beta-blocking agent has partial
agonistic effect, hypotension and tachycardia may occur (5).
Differential diagnosis of hemodynamic disorders should
consider other potential causes. Cardiac ultrasound,
monitoring, blood gas analysis and other specific blood tests
are helpful tools in diagnosis. The modalities in treating the
poisoned patients with beta-blocking agents are glucagon,
calcium, lipid emulsion, cardiac pacing, catecholamine and

(6).

poisoning literature, there is not sufficient evidence that

hemodialysis When considering the cumulative
gastrointestinal decontamination improves overall outcome.
For this reason, airway, ventilation, and cardiovascular
take
decontamination following overdoses. However, if the

resuscitation priority ~ over  gastrointestinal
patient is stable and there is a suspicion of the overdoses of

mentioned medication, decontamination may be
appropriate because of the potential mortality from these
cardiovascular drugs (7). It is reasonable to administer 1 g/kg
activated charcoal within 1 to 2 hours of ingestion to decrease

systemic drug absorption (8).

CASE REPORT
A 33-year-old-woman was brought to the emergency
department (ED) by the ambulance system. Emergency
medical service found empty metoprolol pocket in her house
and the patient admitted taking 20 tablets of 50 mg of
metoprolol. In the ambulance, as well as in the emergency
department, her vital signs and Glasgow Coma Scale were

Zamar_
<=

normal. The patient was on a cardiac monitor and an
intravenous line was established in the right antecubital
region by the medical team. The patient’s vital signs were
within normal limits: her blood pressure was 120/70 mmHg,
heart rate was 87 beats/min, her oxygen saturation and
respiratory rate were normal. She exhibited symptoms of
nausea, vomiting, and stomachache. She had been using
these beta blocker agents for 1 year due to her tachycardia as
well as was receiving treatment for depression, with no
history of suicide. The careful and detailed examination of
the ED physician led to the administration of the second
vascular line. Electrocardiogram was in sinus rhythm and
there were no ST segment deviations.

The blood tests (complete blood count, creatinine, hepatic
enzymes, pregnancy test) were ordered and nasogastric
tubing for gastric decontamination was performed.
Additionally, a liter of intravenous saline and 8 mg of
ondansetron were administered to manage the nausea and
vomiting. Gastric decontamination revealed many pills of
beta blockers in the decontamination fluid. 60 g of activated
charcoal was administered after decontamination.

Shortly after admission, the patient developed nausea and
bradycardia. Her heart rate was 48 beats/min, and had
bradycardia symptoms such as nausea and fatigue. Her
physician administered 1 mg atropine and 5 mg of glucagon
injections. After the treatment, her heart rate increased to 56
beats/min and blood pressure was 130/80 mmHg again. An
hour later, she was admitted to the intensive care unit for
close observation of her clinic and vital signs. The patient,
who did not develop any clinical symptoms in the intensive
care unit, was discharged the day after with the
recommendation of outpatient follow-up of psychiatry and
cardiology clinics.

DISCUSSION
Although  there  are

contraindications of gastric decontamination, prompt use of

many  complications and
gastric decontamination and charcoal administration were
critical in saving the patient’s life.

The patient ingested a significant amount of metoprolol (950
mg versus the normal dosage of 100 - 400 mg), which could
have resulted in severe symptoms and fatal outcomes.
Metoprolol is used for various clinical conditions, and all
indications of metoprolol are part of cardiovascular diseases
(9). Reported cases about metoprolol toxicity include hepatic
failure; however, in our case blood tests and their controls
were all normal (9). Reducing the drug dosage by early
gastric decontamination could be the reason for this.

Using other medications while taking drugs causes drug-
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drug interactions and may lead to undesirable effects. In our
case, the patient had been using antidepressant agent for a
long time and this may have affected her symptoms.

The toxicokinetics varies among individuals as the estimated
lethal dose (LDso) of metoprolol is between 100 to 400 mg per
day (9). Dizziness, confusion, arrhythmias and sleep
disorders are often observed, many of which were also
present in our case. Bradycardia and hypotension are
common in beta blocker poisoning due to antagonizing beta
1 adrenergic receptor activity, also it has shown that in some
cases bradycardia may be resistant to the treatments (REF)
(5). In our case, we were able to manage the bradycardia and
get a complete relief from the symptoms of the drug
poisoning. We used atropin and glucagon promptly. In
addition, gastric decontamination and activated charcoal
were effectively used to remove the drug before being
absorbed from the gastrointestinal system. Activated
charcoal is recommended within 60 min of arrival to the
emergency department and this effective with high
adsorption if a drug has hepatic circulation (10). Considering
the dose of medication the patient takes, we think that
removing the medication is more effective for the treatment
to go well.

In this case we expected more serious and fatal symptoms
and outcomes. So, we can argue that early treatment with
decontamination and activated charcoal gave the patient a
chance of recover quickly. Overall, this case underscores the
importance of early intervention and supportive care in
managing beta blocker overdose.

N
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Abstract

In this article, we presented our case who developed CC splenium infarction who had COVID-19 pneumonia at the same time. A 45-year-old
male patient with a positive COVID-19 PCR test was admitted to the emergency department with complaints of confusion and loss of direction.
He didn’t have a chronic disease, a history of smoking and alcohol abuse. Confusion was found on mental examination. The Splenium of the CC
was hyperintense on diffusion-weighted magnetic resonance imaging (MRI) and hypointense on Apparent Diffusion Coefficient (ADC) sequence.
There are a few case reports in the literature about young patients who do not have known or unexplained cardiovascular risk factors and who
have had COVID-19-related pneumonia. We thought that COVID-19 pneumonia might be a triggering factor since infarction of the splenium
region of the corpus callosum is rare, the patient is in the young age patient group, and there is no other comorbidity.

Cerebrovascular Disease, COVID-19 Pneumonia, Corpus Callosum, Corpus Callosum Splenium Infarction
Keywords

Ozet

Bu yazida, COVID-19 pnémonisi olan ve aymi zamanda Corpus Callosum (CC) Splenium enfarktiisii gelisen olgumuzu sunduk.
COVID-19 PCR testi pozitif olan 45 yas erkek hasta kafa karigiklig1 ve yon kaybu sikayetleri ile acil servise bagvurdu. Kronik bir hastaligy, sigara
ve alkol kullanim 6ykiisii yoktu. Biling muayenesinde karisiklik saptandi. CC'nin Splenium difiizyon agirlikli manyetik rezonans goriintillemede
(MRI) hiperintens ve ADC sekansinda hipointensti. serebrovaskiiler etiyolojisi arastirildi, herhangi bir patoloji saptanamadi.Literatiirde bilinen
veya agiklanamayan kardiyovaskiiler risk faktorleri olmayan ve COVID-19 ile iligkili pnomoni gegirmis geng hastalarla ilgili birkag vaka sunumu
bulunmaktadir. Bu hastada Corpus Callosumun splenium bélgesinde enfarktiisiin nadir goriilmesi, hastanin geng yas hasta grubunda olmasi ve
bagka bir komorbidite olmamasi nedeniyle COVID-19 pnémonisinin tetikleyici bir faktor olabilecegini diistindiik.

Anahtar

Kelimeler COVID-19 Pnémonisi, Serebrovaskiiler Hastalik, Corpus Callosum Splenium Enfarktiisii, Corpus Callosum
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INTRODUCTION

The corpus callosum (CC) has a wide supplying network due
to branches coming from both posterior cerebral arteries
(PCA) and anterior cerebral arteries (ACA). The splenium of
the corpus callosum is also supplied by the posterior
pericallosal artery, a branch of the PCA, and forms a rich
anastomosis with the terminal branches of the ACA".
Because it has such a rich nutritional network isolated
infarction of CC is extremely rare and accounts for less than
1% of ischemic infarctions. About half of CC infarctions
affect the splenium. Various neurological symptoms can be
seen in CC splenium infarcts. Clinical signs and symptoms
such as confusion, ataxia, and dysarthria are the most
common’. In current studies, embolization appears as the
most frequent cause of isolated splenium infarctions. Other
less common causes of CC infarction include vasospasm,
venous occlusion, vasculitis, hypercoagulation, and hypoxia®.
In this article, we presented our case who developed CC
splenium infarction who had COVID-19 pneumonia at the
same time.

CASE REPORT

A 45 years old, male patient with a positive COVID-19 PCR
test due to loss of smell and generalized weakness was
admitted to the emergency department with complaints of
confusion and loss of direction. He did not have any chronic
disease, he had no alcohol or smoking habits. On mental
examination, we found confusion, he had disorientation to
place and person, but time orientation was normal. There
was no nuchal rigidity. Cranial nerve examination, motor
functions and sensory examination were normal as far as can
be evaluated, the patient could not cooperate with cerebellar
tests, and plantar reflex was bilaterally indifferent. There was
a lesion in the CC splenium that was hyperintense on
diffusion-weighted magnetic resonance imaging and
hypointense on Apparent Diffusion Coefficient (ADC)
sequence (Fig.1A, B, Cand D).

The heart 80 Dbeats per
electrocardiography and was in normal sinus rhythm. The

rate  was minute on
echocardiography observed no appearance in favor of
thrombus in the heart cavities and valves. Rhythm Holter
was in basic sinus rhythm. Blood glucose levels, Hemoglobin
Alc level, blood glucose levels and lipid profile values were
within the normal range. In carotid and vertebral artery
Doppler ultrasonography, we didn’t detect significant
stenosis. Antiphospholipid antibodies were negative. There
was no prothrombin mutation, Factor V Leiden mutation,

Protein C and S deficiency, or Antithrombin III deficiency.

)]

Figure 1. A, B, C and D. The Infarction of Splenium of The
Corpus Callosum

Enzyme level could not be evaluated because there wasn’t a
biochemistry test in our hospital for Fabry disease, but
kidney function tests were in the normal range and the
patient didn’t have a history of nephrological disease.

DISCUSSION
COVID-19 pneumonia,
hyperviscosity can be observed and hypercoagulation

In hyperinflammation and
develops due to released cytokines, hyperviscosity, and
increased fibrinogen. In addition, hypoxia, and cardiac and
hemodynamic instability seen in the progression of the
disease are also risk factors for stroke. However, it is still to
be determined if COVID-19 can be considered a direct risk
factor for stroke. In many analyses evaluating the
development of acute cerebrovascular infarction in patients
with COVID-19 pneumonia, it has been suggested that
cardiovascular risk factors are the main risk, even if COVID-
19 pneumonia is accepted as a ‘predisposing factor™.

There are a few case reports in the literature about young
patients who do not have known or unexplained
cardiovascular risk factors and who have had COVID-19-
related pneumonia®’. Our case was a young patient who
developed an infarct in the splenium region of the CC on the
third day of the diagnosis of COVID-19. We thought that
COVID-19 pneumonia might be a triggering factor since
infarction of the splenium region of the corpus callosum is
rare, the patient is in the young age patient group, and there
is no other comorbidity.
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The literature review has shown that COVID-19 causes
encephalopathy primarily due to invasion of the olfactory
bulb and/or secondary effects of released inflammatory
cytokines, hypoxemia, and oxidative stress on the Cranial
nervous system’. Therefore, when findings suggestive of
encephalopathy are detected in patients with a diagnosis of
COVID-19, it should be kept in mind that acute
cerebrovascular disease may be the reason for this before the
underlying cause is considered to be hypoxia, fever and
general condition disorder. In addition, more case reports
and further studies are needed to show that COVID-19
pneumonia may be a risk factor for the eventuate of acute
cerebrovascular disease to develop our treatment protocol.
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Keywords

In this case report, we wanted to present the diagnostic and treatment process of a patient who was diagnosed with acute appendicitis in the
preoperative period, was taken to surgery, and was diagnosed with cecum diverticulitis in the perioperative period. A 36-year-old female patient
was admitted to our emergency department with complaints of abdominal pain, nausea, and loss of appetite for 3 days. Abdominal pain started
in the lower right abdomen and gradually increased in severity as the day passed. On physical examination, there was defense and rebound
localized to the lower right quadrant of the abdomen. In the laboratory, the white blood cell count was within normal limits (7.4 10*9 L-1) and
the c-reactive protein (CRP) level was 79 mg L-1 (0-5 mg L-1). On abdominal ultrasonography, the diameter of the appendix vermiformis was
measured as 8.5 mm, and it was observed that there was increased echogenicity in the fatty tissue around the appendix vermiformis. The patient
was taken to emergency surgery. During exploration, the appendix was observed to be oedematous. Additionally, diverticulitis was observed in
the anterior wall of the cecum, close to the ileocecal area. Simultaneous appendectomy and diverticulectomy were performed. The patient was
discharged without complications on the 4th postoperative day.

Appendicitis, Colonic diverticulitis, Operative procedure

Ozet

Anahtar

Kelimeler

Bu olgu sunumunda ameliyat ncesi donemde akut apandisit tanisi konularak ameliyata alinan ve perioperatif donemde ¢ekum divertikiiliti tanist
konulan bir hastanin tan1 ve tedavi siirecini sunmak istedik. 36 yasinda kadin hasta, 3 giindiir devam eden karin agrisi, bulant, istahsizlik
sikayetiyle acil servisimize bagvurdu. Karin agrisi sag alt karin bolgesinde baslad: ve giin gegtikge siddeti giderek artti. Fizik muayenesinde batin
sag alt kadranda lokalize defans ve rebound mevcuttu. Laboratuvarda beyaz kiire sayis: normal sinirlarda (7,4 10%9 L-1), C-reaktif protein (CRP)
diizeyi 79 mg L-1 (0-5 mg L-1) idi. Batin ultrasonografisinde apendiks vermiformis ¢ap1 8,5 mm olarak 6l¢iildii ve apendiks vermiformis
gevresindeki yag dokusunda ekojenitenin arttig1 gozlendi. Hasta acil ameliyata alindi. Eksplorasyon sirasinda apendiksin 6demli oldugu goriildii.
Ayrica gekum 6n duvarinda ileogekal bolgeye yakin divertikiilit gozlendi. Eg zamanli apendektomi ve divertikiilektomi yapildi. Hasta ameliyat
sonrasi 4. giinde komplikasyonsuz olarak taburcu edildi.

Apandisit, Kolon divertikiliti, Ameliyat prosediirii
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INTRODUCTION
Potier first described the cecum diverticulum in 1912 (1).
Although cecum diverticulum is more common in Asian
society than in Western society, the average age of detection
is 44 years. It is mostly seen in young people and males (2).
Cecum diverticula constitute 3.6% of all colon diverticula (3).
Although the etiology is not clear, it is thought to be a
congenital defect that occurs in the form of a sac called a true
diverticulum, in which all layers of the colon participate, in
the 6th week of pregnancy (4).
Cecum diverticula are often asymptomatic, but they produce
clinical findings when complications develop (5). When the
diverticulum is inflamed (diverticulitis), it most commonly
causes right iliac fossa pain. Therefore, it is confused with
acute appendicitis, which is the most common cause of right
lower quadrant pain. Therefore, it is difficult to diagnose
cecum diverticulitis. Cecum diverticulitis is usually detected
in patients who undergo surgery with the preliminary
diagnosis of acute appendicitis. It has been observed that
approximately 1 case of cecum diverticulitis is detected in
every 300 appendectomies performed (6).
Diverticula usually arise from the anterior part of the cecum.
While inflammation of anteriorly located diverticula may
cause signs of peritonitis, inflammation of posteriorly
located diverticula may present with a mass without any
signs of peritonitis (7). In cases where a preoperative
diagnosis can be made and there is no suspicion of
malignancy or evidence of perforation, the primary
treatment is a conservative approach (8). The treatment of
cecal diverticulitis detected during appendectomy is
controversial. There is a wide range of surgical approaches,
ranging from appendectomy and diverticulum resection to
right hemicolectomy (6).
In this case report, we wanted to present the diagnostic and
treatment process of a patient who was diagnosed with acute
appendicitis in the preoperative period, was taken to surgery,
and was diagnosed with cecum diverticulitis in the
perioperative period.

CASE REPORT

A 36-year-old female patient was admitted to our emergency
department with complaints of abdominal pain, nausea, and
loss of appetite for 3 days. Abdominal pain started in the
lower right abdomen and gradually increased in severity as
the day passed. Loss of appetite and nausea have become
more evident in the last day. The patient had no history of
surgery, chronic disease, or medication use.

On physical examination, there was defense and rebound

localized to the lower right quadrant of the abdomen. Other
system examinations, including rectal examination, were
normal. In the laboratory, the white blood cell count was
within normal limits (7.4 10*9 L-1) and the c-reactive protein
(CRP) level was 79 mg L (0-5 mg L"). The pregnancy test
taken was also negative. An abdominal ultrasonography
(USG) was performed. On USG, the diameter of the
appendix vermiformis was measured as 8.5 mm, and it was
observed that there was increased echogenicity and
contamination in the fatty tissue around the appendix
vermiformis. Additionally, there was oedematous wall
thickness in the cecum.

The patient was taken into emergency surgery with the
preliminary diagnosis of acute appendicitis. During
exploration performed through Mc Burney incision under
spinal anesthesia, the appendix was observed to be
oedematous and erect. Additionally, diverticulitis was
observed in the anterior wall of the cecum, close to the
ileocecal area (Figure 1).

Figure 1. The blue arrow shows inflamed and increased blood supply
appendix vermiformis and the green arrow shows cecal diverticulitis.

Simultaneous appendectomy and diverticulectomy were
performed. A drain was placed in the right lower quadrant.
The patient was followed up in the service during the
postoperative period. Oral feeding was stopped in the first 2
days postoperatively. Oral nutrition was started on the 3rd
postoperative day for the patient who had spontaneous gas
and stool. The patient was discharged without complications
on the 4th postoperative day after the abdominal drain was
removed.

Pathological examination of the operation material was
reported as compatible with cecal diverticulitis and inflamed
appendix vermiformis. The patient underwent total
colonoscopy at the 6th week after the operation and no
pathology was observed in the colonoscopy.
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DISCUSSION
Cecum diverticula are generally known as congenital,
solitary, and true diverticula, which are mostly observed in
the young population. In the new publications, it is stated
that congenital ones show these features, but this part is in
the minority, while the majority are acquired and increase
with age (9). In the present case, the patient was 36 years old
and had true diverticulitis involving all layers of the isolated
cecum.
Cecal diverticulitis causes right lower quadrant pain, fever,
peritoneal irritation findings, leukocytosis, and elevated CRP
levels, causing the cases to be confused with the clinic of
acute appendicitis. This confusion causes surgeons to
perform incorrect surgical interventions on patients with the
preliminary diagnosis of acute appendicitis. As a matter of
fact, as in the present case, all preoperative clinical findings
showed the clinical picture of acute appendicitis. Therefore,
surgical intervention was planned for the patient and the
actual diagnosis could be made in the perioperative period.
While contrast enema examination was used in the diagnosis
of cecal diverticulitis before, today USG and CT, which have
high specificity and sensitivity, are used. 12.5% of the cases
can be diagnosed correctly with USG and 70.6% with CT.
Colonic wall thickening, extraluminal air around the colon,
edema, increased echogenicity in pericolic fat tissue, or
abscess can be observed on USG and CT (10,11). In this case,
the edema of the cecum and the increased diameter of the
appendix vermiformis on USG immediately led us to the
preliminary diagnosis of acute appendicitis. Cecal edema can
be seen in cases of acute appendicitis, but also in ileocolic site
malignancies and cecal diverticulitis. Although the young
age of the patient strengthens the preliminary diagnosis of
acute appendicitis, it should not be forgotten that isolated
cecal diverticulitis is usually seen at young ages. However
ileocolic malignancy cases are mostly seen at older ages.
Treatment of cecal diverticulitis is determined according to
whether the case is complicated or not. In uncomplicated
cases (without generalized peritonitis, perforation, abscess,
fistula, or stricture) diagnosed preoperatively, they are
treated conservatively with bowel rest, intravenous
antibiotics, and hydration. Thus, unnecessary surgical
procedures and the risk of surgery-related complications are
reduced (12). In their retrospective study, Chen et al. divided
114 cecal diverticulitis patients into 3 groups: surgery,
drainage, and conservative follow-up. Diverticulectomy and
repair were given to 13 patients, drainage catheter
application to 15 patients, and conservative treatment to 86
patients. They did not see a significant difference in the effect
of the 3 treatments, but they concluded that the hospital cost

. il .

in the conservative approach was less than other treatment
options (13). In the present case, the diagnosis could be made
during the operation, as in most cases.

In complicated cases (with generalized peritonitis,
perforation, abscess, fistula, or stricture), the surgical
treatment approach varies depending on the patient's
hemodynamic findings, age, comorbid diseases, and the
presence of sepsis. While laparoscopic procedures are
preferred in hemodynamically stable patients, laparotomy is
preferred in septic patients and patients with severe
peritonitis. Diverticulectomy, anastomosis after right
hemicolectomy, anastomosis with diverting ileostomy, and
end ileostomy are surgical procedures that can be preferred.
Laparoscopic lavage and drainage can also be applied in
selected cases (14). This case was an uncomplicated
diverticulitis and there was no suspicion of malignancy.
Therefore, diverticulectomy with appendectomy was
performed.

CONCLUSION

Although acute appendicitis is primarily considered in
patients with right lower quadrant pain, the diagnosis of
cecal diverticulitis, which is a rare clinical entity, should be
kept in mind. Ultrasound and computed tomography are the
most effective imaging tools for preoperative diagnosis, but
most cases are often diagnosed at the time of surgery.
(without
generalized peritonitis, perforation, abscess, fistula, or

Uncomplicated cases of cecal diverticulitis
stenosis) are treated conservatively, while complicated cases

of cecal diverticulitis (with generalized peritonitis,
perforation, abscess, fistula, or stenosis) are treated

surgically.
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Dear Editor;

We read with great interest the article titled “Accuracy in
the

Examination Versus Imaging”, prepared by Benek and

Diagnosis of Acute Appendicitis: Physical
Acar and published in the second issue of your journal in
2023 (1). We would like to thank the authors and editors.
However, we would like to touch upon a few points to
contribute to the discussion about the management of this
common abdominal pathology and to contribute to new
researchers. We hope that by expanding the scope, it will
provide new perspectives that will contribute to our
understanding of the complexities involved in accurate

and timely diagnosis.

Psychosocial Impact: Beyond the physical manifestations,
acute appendicitis can have psychosocial ramifications on
individuals. The delayed diagnosis, often attributed to the
challenging nature of symptoms, can contribute to
heightened anxiety and stress. Exploring the psychological
impact on patients warrants attention for a more patient-

centric diagnostic approach (2).

Patient-Physician Communication: Effective

communication between patients and healthcare
providers is crucial for timely diagnosis. This text
examines the nuances of patient-physician interactions in
the context of acute appendicitis (3). It considers how
linguistic and cultural factors might influence symptom

reporting, potentially impacting diagnostic accuracy.

Diagnostic Disparities: This section scrutinizes potential

disparities in acute appendicitis diagnosis across

demographic  groups. By investigating whether
socioeconomic factors, access to healthcare, or cultural
nuances contribute to diagnostic variations, we aim to
address the broader societal implications of this condition

(4).

. il .

Integration of Technology: While conventional imaging
methods take the spotlight, emerging technologies like
artificial intelligence and machine learning offer untapped
potential. This text explores the role of these technologies
in refining diagnostic accuracy, predicting outcomes, and
potentially revolutionizing acute appendicitis diagnosis

(5).

Beyond Binary Gender Considerations: In the context of
higher negative appendectomy rates in females, this section
goes beyond the binary gender perspective. By considering
diverse gender identities and expressions, the text aims to
uncover nuances that might influence symptomatology,

impacting diagnostic challenges and opportunities.

Patient-Reported Outcomes: Incorporating patient-
reported outcomes into the diagnostic framework provides
a valuable but often neglected perspective. The text explores
how patients experience and articulate their symptoms,
aiming to bridge the gap between clinical observations and

subjective patient experiences (7).

Future Directions: This section speculates on the future of
acute appendicitis diagnosis, considering advancements in
medical research, technology, and healthcare delivery. By
envisioning a more comprehensive diagnostic landscape, we
pave the way for innovative approaches that could redefine
how we perceive and diagnose this common abdominal

ailment (8).

As we traverse uncharted territories in the realm of acute
appendicitis diagnosis, this text advocates for a more
inclusive, nuanced, and patient-centric approach. By
exploring psychosocial, cultural, technological, and patient-
reported dimensions, we contribute to a more holistic

understanding of this prevalent condition.
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Dear Editor,

Human history is marked by a persistent pursuit of

surpassing boundaries, notably exemplified through
endeavors such as the myth of Icarus, Leonardo da Vinci's
flying machines, and the Wright brothers' first airplane. The
20th century witnessed remarkable advancements in
aviation, including the initiation of space exploration in 1944
with the V2 rocket, leading to Yuri Gagarin's historic space
flight in 1961. This event sparked the space race, with
subsequent milestones like the Mercury, Gemini, and Apollo
programs by the United States, culminating in the Moon
landing by Neil Armstrong and Buzz Aldrin. These events
have shaped the trajectory of space exploration, defining

milestones for current and future endeavors (1).

In 1998, the International Space Station (ISS) was
established, and scientific research continues on this station
to this day. Within the scope of Turkey's first manned space
mission, astronaut Alper Gezeravci has embarked on a space
journey. SpaceX conducted the launch of the Axiom-3
mission at 00:49, with Turkey's first astronaut being Alper
Gezeravcl (2). Technological advancements have been made
for longer space journeys. However, the effects of these space
travels on the human body are just beginning to be explored.
National Aeronautics and Space Administration (NASA) has
conducted medical research on astronauts who have
completed space missions, aiming to reveal the effects of
space missions on human bodies (systems). While space
journeys are considered a significant leap for humanity in
terms of discovery and progress, the focus has traditionally
been on their physical impact. Nevertheless, recent studies
indicate that space journeys also have substantial effects on
the mental health of astronauts. This could influence the
psychological well-being of astronauts participating in long-
term missions, necessitating new strategies and solutions for
space travel (3).

The primary differences between the space environment and
Earth's environment include low gravity, radiation, circadian
rhythm changes, noise, magnetic field alterations, and social
isolation. The impact of microgravity includes sensory-
motor problems, such as a loss of situational awareness,
difficulties,
inadequate assessment of distance and speed, which can

spatial orientation disorders, visual and
contribute to errors in coordination between the head,
hands, and eyes. A study demonstrated significant

deficiencies in cognitive functions, such as hand skills, dual-

. il .

tasking, and motion perception, in eight astronauts after six
months of exposure to microgravity on the ISS. Studies also
suggest that simulated microgravity could negatively affect
human emotions and cognitive functions, primarily showing
a decrease in positive emotions, abnormal mood changes of
fear and anxiety, and a decrease in task performance (4, 5).

Another risk in space journeys is exposure to radiation,
particularly cosmic radiation caused by heavy-charged
particles. Studies focusing on its effects on the brain indicate
that cosmic radiation primarily affects the hippocampus and
frontal cortex regions. These areas are crucial for memory,
learning, and cognitive functions. For instance, research on
mice exposed to '°O and “Ti particle radiation at a dose rate
of 0.5-1.0 Gy/minute at NASA's Space Radiation Laboratory
showed a significant decline in hippocampal and prefrontal
cortex functions and disruptions in synaptic integrity.
Radiation has also been shown to increase amyloid plaque
accumulation in models of Alzheimer's disease in rodent
studies (6). Space stations are typically positioned at an
altitude of 330-480 km, completing one orbit around Earth
approximately every 90 minutes.

This results in the space station witnessing 16 sunrises and
sunsets in a 24-hour period, significantly deviating from the
familiar 24-hour daily cycle on Earth. Consequently,
circadian rhythm disruption is a common occurrence during
space flights and is considered a critical risk factor for long-
term missions by NASA. Circadian clocks regulate the
expression and function of various neurotransmitter
systems, including dopaminergic, serotonergic, and
cholinergic systems, which are implicated in mood
regulation and cognitive functions. Circadian rhythm
disruption can lead to severe effects on astronauts, including
sleep disorders, decreased performance, concentration and
memory loss, impairment of wakefulness, depression, and

anxiety (7).

Space travel remains a significant and challenging experience
with many unknowns. Low gravity and cosmic radiation
stand out as the most critical risk factors. In addition to these,
factors such as social isolation, immobilization, confinement,
and changes in the day-night cycle constitute other stressors
encountered in space. It is not possible for these factors not
to affect human mental health. However, current studies
indicate the limitations of our understanding and the
insufficient recognition of the extent of the danger.
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In conclusion, while space journeys represent an exciting
frontier for expanding the boundaries of humanity, they also
encompass a range of factors that can impact astronaut
health. Nonetheless, ongoing technological advancements
and scientific research will contribute to making space
journeys safer and more sustainable in the future.
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