Agri Medical Journal

 akiltesid
ergisi Mg

CILT:2 SAYI:3 EKIM 2024

T.C.
AGRI IBRAHIM GEGEN UNIVERSITESI
yayinidir



AGRI
TIP FAKULTESI
DERGISI

EDITORLER
KURULU

EDITORIAL
BOARD

\_ IBRAHIMCECEN  /
\. UNIVERSITESI /
(¢:7\\ 2007 /

&
- PR
COpr——— 3
TY oF M®

ILETiSIM

Agri ibrahim Cecen Universitesi Tip
Fakdiltesi Dekanlig
Erzurum Yolu 4 Km 04100

Agri — Turkiye

agritipfakultesidergisi@gmail.com

iMTiYAZ SAHIBI

Prof. Dr. Metin AKGUN

Agri ibrahim Cegen Universitesi Tip Fakiiltesi Dekani

BAS EDITOR / EDITOR IN CHEF

Dr. Ogr. Uyesi Selma SEZEN

Agri ibrahim Cegen Universitesi Tip Fakiiltesi Tibbi Farmakoloji Ana Bilim Dali

YARDIMCI EDITOR / ASSISTANT EDITOR

Dr. Ogr. Uyesi Funda EKIMCI DENiZ

Agri ibrahim Cegen Universitesi Tip Fakiiltesi Aile Hekimligi Ana Bilim Dali

DiL EDITORU / LANGUAGE EDITOR

Dr. Ogr. Uyesi Mehmet Yasin YUKSEL

Agri ibrahim Cegen Universitesi Tip Fakiiltesi Aile Hekimligi Ana Bilim Dali
Uzm. Dr. Arkin ACAR

Izmir Atatiirk Egitim ve Arastirma Hastanesi Gogiis Cerrahisi Klinigi

ISTATISTiK EDITORU / STATISTICAL EDITOR
Prof. Dr. Seval KUL

Gaziantep Universitesi Tip Fakiiltesi Biyoistatistik ve Tip Bilisimi Anabilim Dali

MizZANPAJ EDITORU / LAYOUT EDITOR
Dr. Ogr. Uyesi Yunus Emre EKSI

Alanya Alaaddin Keykubat Universitesi Tip Fakdiltesi Tibbi Biyoloji Ana Bilim
Dali

ETiK EDITORU/ ETICS EDITOR
Prof. Dr. Kemal BAKIR

Erzurum Teknik Universitesi, Edebiyat Fakiiltesi, Felsefe B6limii



TEMEL TIP BiLIMLERIi / BASIC MEDICAL SCIENCES

Dr. Ogr. Uyesi Seda CELIK
Agri ibrahim Cegen Universitesi Tip Fakiiltesi Tibbi Biyokimya Ana Bilim Dali
Dr. Ogr. Uyesi Yunus Emre EKSI

Alanya Alaaddin Keykubat Universitesi Tip Fakdiltesi Tibbi Biyoloji Ana Bilim Dali

DAHILi TIP BiLIMLERi / INTERNAL MEDICAL SCIENCES

Dr. Ogr. Uyesi Funda EKIMCI DENiz

Agri ibrahim Cegen Universitesi Tip Fakiiltesi Aile Hekimligi Ana Bilim Dali

CERRAHI TIP BIiLIMLERi / SURGICAL MEDICAL SCIENCES

Prof. Dr. Evren DILEKTASLI

Bursa Yiiksek ihtisas Egitim ve Arastirma Hastanesi, Genel Cerrahi Bolimii
Dog. Dr. Tolga KALAYCI

Bafra Devlet Hastanesi, Genel Cerrahi Bolimu

Dr. Ogr. Uyesi Ezgi KARATAS

Agri ibrahim Cecen Universitesi, Tip Fakiiltesi, Géz Hastaliklari Ana Bilim Dali
Op. Dr. Serkan CEYHAN

Saglik Bilimleri Universitesi, Eskisehir Sehir Saglik Uygulama ve Arastirma Merkezi,
Dabhili Tip Bilimleri Bolimu

SEKRETER / SECRETARY

Ars. Gor. Feyza BURUL
Agri ibrahim Cegen Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Ana Bilim Dali

AGRI
TIP FAKULTESI
DERGISI

EDITORLER
KURULU

EDITORIAL
BOARD

\_ IBRAHIMCECEN  /
) UNIVERSITESI /
(?7\ 2007 /|

&
A PR
COpr——— 3
TY oF M®

ILETiSIM

Agri ibrahim Cecen Universitesi Tip
Fakdiltesi Dekanlig

Erzurum Yolu 4 Km 04100
Agri — Turkiye

agritipfakultesidergisi@gmail.com




Prof. Dr. Metin AKGUN

o4
AG Rl Agri ibrahim Cecen Universitesi, Tip Fakiiltesi, Gogiis Hastaliklari Ana Bilim Dali

TI P FAKU I_TESI Dr. Ogr. Uyesi Selma SEZEN
DERGISI

Agri ibrahim Cegen Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Ana Bilim Dali
Dr. Ogr. Uyesi Funda EKIMCI DENIZ
Agri ibrahim Cegen Universitesi, Tip Fakiiltesi, Aile Hekimligi Ana Bilim Dali
Dr. Ogr. Uyesi Seda CELIK
Agri ibrahim Cegen Universitesi, Tip Fakiiltesi, Tibbi Biyokimya Ana Bilim Dali
Dr. Ogr. Uyesi Yunus Emre EKSI
Alanya Alaaddin Keykubat Universitesi, Tip Fakiiltesi, Tibbi Biyoloji Anabilim Dali
Prof. Dr. Evren DILEKTASLI
oL Bursa Yiiksek ihtisas Egitim ve Arastirma Hastanesi, Genel Cerrahi Bolim(i
EDITORLER Dog. Dr. Tolga KALAYCI
KURULU Bafra Devlet Hastanesi, Genel Cerrahi Bolimii
Dr. Ogr. Uyesi Ezgi KARATAS
ED|TOR|AL Agri ibrahim Cegen Universitesi, Tip Fakiiltesi, Géz Hastaliklari Ana Bilim Dali

BOARD Op. Dr. Serkan CEYHAN

Saglik Bilimleri Universitesi, Eskisehir Sehir Saglik Uygulama ve Arastirma Merkezi,
Dahili Tip Bilimleri Bolimdi

Prof. Dr. Kemal BAKIR
Erzurum Teknik Universitesi, Edebiyat Fakiiltesi, Felsefe Bolimii
Prof. Dr. Seval KUL
Gaziantep Universitesi Tip Fakiiltesi, Biyoistatistik ve Tip Bilisimi Anabilim Dali
Dr. Ogr. Uyesi Mehmet Yasin YUKSEL
Agri ibrahim Cegen Universitesi, Tip Fakiiltesi, Aile Hekimligi Ana Bilim Dali
| Dr. Ogretim Uyesi Arkin ACAR
\_ BRAHIMCECEN  / Manisa Celal Bayar Universitesi, Tip Fakiiltesi, Gogiis Cerrahisi Anabilim Dali

N\ UNIVERSITESI /
&\ 2007 /

N S Dr. Ogr. Uyesi ideal Beraa YILMAZ KARTAL
014 - \C)
7y op MEY

Atatiirk Universitesi, Tip Fakiltesi, Aile Hekimligi Ana Bilim Dali
Dr. Ogr. Uyesi Murat KARTAL

Atatiirk Universitesi, Tip Fakiiltesi, Genel Cerrahi Ana Bilim Dali

ILETISIM

Uzm. Dr. Arkin ACAR

Agri ibrahim Cegen Universitesi Tip izmir Atatiirk Egitim ve Arastirma Hastanesi Gogiis Cerrahisi Klinigi
Fakdiltesi Dekanlig

Erzurum Yolu 4 Km 04100 Dr. Ogr. Uyesi Ergin TASKIN
Agn —Turkive Agri ibrahim Cegen Universitesi, Tip Fakiiltesi, Tibbi Biyokimya Ana Bilim Dali
agritipfakultesidergisi@gmail.com Gllpinar ASLAN

Agri ibrahim Cegen Universitesi, Saglik Bilimleri Fakiiltesi, Ebelik Anabilim Dali




AGRI TIP FAKULTESiI DERGISI YAZIM KURALLARI

Genel Bilgiler

Agri Tip Fakultesi Dergisi (Agri Medical Journal; Agri Med J) Agri
Ibrahim Cegen Universitesi Tip Fakdiltesi'nin resmi yayin organi
olan bilimsel bir dergidir. Agri Tip Fakdltesi Dergisi yilda 3 defa
(Subat, Haziran ve Ekim), Tiirkge veya Ingilizce olarak sadece
DergiPark Uzerinden yapilan c¢evrimici (onli ne) basvurulari
kabul etmektedir ve herhangi bir bagvuru veya iglem Ucreti talep
etmemektedir.

Amag

Agr Tip Fakiltesi Dergisi olarak éncelikli amacimiz tlkemizde
bilimsel standartlara uygun, bilimsel degeri yuksek, Kkaliteli
ve guncel yayinlar igceren ve kolay erisilebilir bir yayin organi
olusturmaktir. Ulkemiz igin 6ncelikli olarak belirledigimiz
hedeflere ulasildiktan sonra, oncelikli amacimizdan taviz
vermeden, Agri Tip Fakiltesi Dergisi'nin tum dinyada
gorunarligind ve kullanilirligini arttirmayr amaglamaktayiz.

Kapsam

Agri Tip Fakultesi Dergisi tip bilimlerindeki (temel tip bilimleri,
dahili tip bilimleri ve cerrahi tip bilimleri) tim etik yonergelere
uygun olarak hazirlanmisg klinik ve deneysel arastirma
makalelerini, olgu sunumlarini, derleme makaleleri, teknik notlar
ve editére mektuplari yayinlamaktadir.

Degerlendirme ilkeleri

Agn Tip Fakdltesi Dergisi bagimsiz ¢ift kor hakem ilkesine
dayanan, acik erisimli ve g¢evrimici bir yayin organidir. Agri
Tip Fakiltesi Dergisi daha 6nce yayinlanmamis veya baska
bir yerde yayinlanmak uzere goénderilmemis orijinal yayinlar
yayimlayarak tip literatlriine katki saglamayi amacglamaktadir.
Agri Tip Fakultesi Dergisi'ne, kabul edilme slrecindeki
degerlendirilmelerde aranan temel Ozellik ‘bilim literaturine
katki ve 6zgunluktdr’.

Agri Tip Fakiltesi Dergisi ‘Seffaflik ve Akademik Yayincilik En
Iyi Uygulamalar ilkelerine’ (Principles of Transparency and Best
Practice in Scholarly Publishing) uygun olarak yayinlanmaktadir.
Agn Tip Fakiltesi Dergisi'nin editoryal ve yayin slregleri,
Uluslararasi Medikal Dergisi Editorleri Komitesi (International
Committee of Medical Journal Editors) (ICMJE), Diinya Tibbi
Editorler Birligi (World Association of Medical Editors) (WAME),
Bilim Editorleri Konseyi (Council of Science Editors) (CSE),
Yayin Etigi Komitesi (Committee on Publication Ethics) (COPE),
Avrupa Bilim Editorleri Dernegi (European Association of Science
Editors) (EASE) ve Ulusal Bilgi Standartlari Orgiitii (National
Information Standards Organization) (NISO) ydnergelerine
uygun olarak sekillendirilmigtir.

Agri Tip Fakultesi Dergisi’ne gonderilen yazilarda tum yazarlarin
bilimsel katkilari bulunmalidir. Yazar olarak belirlenen isimler
galismayi planlamali veya yapmall veya yaziyl yazmali veya
revize etmelidir. Ayrica tim yazarlar makalenin son halini kabul
etmelidir.

Makalelerin tibbi ve etik sorumlulugu yazarlara; telif haklari Agn
Tip Fakultesi Dergisi'ne aittir. Makalenin igeriginde bulunan tim

metin, sekil ve kaynaklardan yazarlar sorumlu olup; kullanilan

sekil, tablo veya bagka resimlerin telif izinlerinin temini yazarlarin
gorevidir. Bahsedilen konular nedeniyle dergiye yapilacak
hak taleplerinden yazarlar sorumludur. Calismada herhangi
bir finansal destek ya da materyal destegi alindiysa, yazarlar
tarafindan iligkinin tirt de agikga belirtilerek (danisman, baska
anlagmalar) beyan edilmelidir. Ayrica herhangi bir ticari Grin,
ilag, ilag sirketiyle bir iligki varsa bu durum acikca belirtilmelidir.
Herhangi bir destek veya iliski mevcut degilse bu durum da
basvuru sirasinda ve baslik sayfasinda agikga belirtilmelidir.

Yayinlanan makalelerdeki veriler, fikirler ve ifadelerden yazarlar
sorumludur ve editorler, editdér kurulu, yayinci ve Agri Tip
Fakultesi Dergisi bu konularda herhangi bir sorumluluk kabul
etmemektedir.

Tum makaleler Telif Hakki Devir Formu esliginde gdnderilmelidir.
Bu form tum yazarlar tarafindan baslik sayfasindaki isim sirasina
g6re imzalanmalidir. Bu formu imzalayarak yazarlar, makalenin
ve verilerin daha 6nce bagka bir yere gonderilmedidi veya
baska bir yerde yayinlanmadigini, yazarlarin makaleye bilimsel
katkisinin oldugunu ve sorumluluklari kabul ettiklerini beyan
etmis olacaklardir. Telif Hakki Devir Formu ile yiklenilmeyen
yazilar degerlendirmeye alinmayacaktir.

Makalelerin Format

Makaleler “MS Word” programi formatinda, “Times New Roman
12 punto” yazi stiliyle, 1,5 kat satir bosluklu ve her iki yana yasli
olarak yazilmalidir. Sayfa dizeni A4 sayfa boyutunda, Ust, alt,
sag ve soldan 2,5 cm girintili olmalidir. Makaleler agik, kisa ve
akici bir Tirkge veya Ingilizce ile yazilmali, imla kurallarina
uyulmalidir.

Turkge dilinde gonderilen makalelerin gonderildigi metin
dosyasinin iginde sirasiyla: Tiarkge baslik, Tiurkge anahtar
kelimeler, ingilizce baslik, ingilizce anahtar kelimeler, makalenin
metinleri, kaynaklar, her sayfada bir tablo olmak Uzere tablolar
ve son sayfada sekillerin (varsa) alt yazilari seklinde olmalidir.

ingilizce dilinde génderilen makalelerin génderildigi metin
dosyasinin icinde sirasiyla: Ingilizce baslik, Ingilizce anahtar
kelimeler, Turkge baslik, Turkge anahtar kelimeler, makalenin
metinleri, kaynaklar, her sayfada bir tablo olmak Uzere tablolar
ve son sayfada sekillerin (varsa) alt yazilar seklinde olmalidir.

Metin dosyanizin iginde, yazar isimleri ve kurumlara ait bilgi,
makalede kullanilan sekil ve resimler olmamalidir.

MAKALE YUKLENMESI SIRASINDA ISTENILEN
BELGELER

1. Baghk sayfasi (Title Page)

- Makale Basligi (Full Title) (Tirkge ve Ingilizce olarak, herhangi
bir kisaltma olamadan ve ele alinan konuyu agiklayici olarak)

- Makalenin kisa basligi (Short Title)
- TUm yazarlarin tam isimleri ve kurumlari

- Tim yazarlarin ORCID numaralari



- Sorumlu yazarin adi, adresi, e-posta adresi, telefon ve faks
numarasi

- Varsa, calismanin sunuldugu bilimsel toplantinin yer ve tarihi.

- Calisma igin herhangi bir mali destek alinmissa veya yazarlar
arasinda ¢ikar gatismasi mevcut ise onun belirtilmesi.

2. Makale sayfasi (Manuscript)

- Oz (Arastirma makaleleri igin en fazla 250 kelime iceren
yapilandirilmis ve anahtar kelimeleri iceren, vaka sunumlari igin
en fazla 150 kelime igeren yapilandirilmis ve anahtar kelimeleri
iceren)

- Ana Metin (Arastirma makaleleri igin giris, gere¢ ve yontem,
bulgular, tartisma ve kaynaklar alt bagsliklarini iceren, vaka
sunumlari igin girig, olgu sunumu, tartisma ve kaynaklar
bolimUn iceren)

3. Arastirma makaleleri icin Etik Kurul Onam Formu
(Karar numarasi ve tarihi iceren)
- (Ethical Approval Form)

4. Vaka sunumlan icin hasta (lar) dan alinmis
Bilgilendirilmis Onam Formu
- (Informed Consent)

5. Mevcut ise ayr sayfada hazirlanmis Tablolar
sayfasi (ayr1 bir MS Word sayfasinda)
- (Tables)

6. Mevcut ise konu ile alakali Resimler
- (Figures)

7. Telif Haklki Devir Formu
- (Copyright Transfer Form)

8. Yazar Katla Formu
- (Author Contribution Form)

9. Baslik Sayfasi (Title Page)

Baslik sayfasi makale yiikleme siireci sirasinda tim makale
turlerinde ayri bir belge olarak “MS Word” programi formatinda
yuklenmelidir.

Baslik sayfasi makalenin ana basligini, kisa basligini, makaleye
katkisi olan yazarlarin isimlerini ve kurumlarini icermeli ve
asagidaki sira ile bilgiler verilmelidir:

+ Makale Basligi (Tirkge ve Ingilizce olarak, herhangi bir
kisaltma olmadan ve aciklayici olarak)

» Makalenin kisa basligi
 TUm yazarlarin tam isimleri ve kurumlari
 Tdm yazarlarin ORCID ID numaralari

» Sorumlu yazarin adi, adresi, e-posta adresi, telefon ve faks
numarasi

* Varsa, ¢calismanin sunuldugu bilimsel toplantinin yer ve tarihi.

» Calisma icin herhangi bir mali destek alinmissa veya yazarlar
arasinda c¢ikar ¢atismasi mevcut ise onun belirtilmesi.

Makalelerin Yapilanmasi

Bilimsel Aragtirma Makaleleri igin

Bilimsel arastirma makaleleri klinik gézlemleri, yeni teknikleri
veya laboratuvar ¢alismalarini iceren klinik arastirmalar igerir.

Bilimsel arastirma makaleleri basliklar, Ozetler, anahtar
kelimeler, girig, gerec ve yontem, bulgular, tartisma, calismanin
kisititiklari ve 6nerileri, sonuglar, kaynaklar, tablo/sekil/resimler
ve tesekkir bélimlerinden olusmalidir.

Baslik, 6z ve anahtar kelimeler bolimleri hem Tirkge hem de
Ingilizce olarak hazirlanmalidir.

Oz (Abstract)

Ozet bolimii Tirkge ve Ingilizce dillerinde 250 kelime ile sinirli
olarak yazilmalidir. Bu bélimde kaynaklara yer verilmemelidir.
Kisaltmalar mimkin oldugunca az kullanilmalidir.

Bilimsel arastirma makaleleri icin 6zet su basliklari igermelidir.

* Amac (Aim): Calismanin amaci agikga belirtilmelidir.

* Gereg ve Yontem (Material and Method): Calisma tarif
edilmelidir, galismanin randomize olup olmadigi, prospektif
veya retrospektif oldugu ve kullanilan istatistik yontemler
belirtilmelidir.

« Bulgular (Results): Calismanin detayli sonuglari verilmelidir ve
istatistiksel anlamlilik diizeyleri belirtilmelidir.

* Sonug (Conclusion): Calismanin kisa 6zl ve sonuglarin
anlamini igermelidir.

+ Anahtar Kelimeler (Key Words): Ozetten sonra en az 3 en gok
6 anahtar kelime verilmelidir.

+ Ingilizce anahtar kelimler “Tibbi Konu Basliklari (Medical
Subject Headings [MESH])” ile uyumlu olmalidir (https://meshb.
nlm.nih.gov/search).

» Tlrkge anahtar kelimler MESH terimlerinin direk gevirisi ve
Turkiye bilim Terimlerinden (https://www.bilimterimleri.com/)
secilmelidir.

Ana Metin

* Giris (Introduction): Kisaca konuyu agiklamalidir ve literatiir
destegi ile calismanin amaci belirtilmelidir.

* Gere¢ ve Yontem (Material and Method): Calisma plani
aclikga tarif edilmelidir. Calismanin randomize olup olmadigi,
retrospektif veya prospektif olusu, deney/deneklerin sayisi ve
ozellikleri ve kullanilan istatistik metodu igermelidir. Calismaya
dahil etme ve galismadan ¢ikarma kriterleri belirtilmelidir.

* Bulgular (Results): Calismada elde edilen bulgular tablo ve



\

sekillerle verilmelidir, istatistik degerlendirme yontemleri ile
sonuglar sunulmalidir.

» Tartisma (Discussion): Sonuglar tartisilmali ve literatir ile
karsilastirilmalidir. Calismanin sonucu belirtilmelidir.

* Sonug (Conclusion): Calismaile elde edilen veriler tekrarlardan
kaginilarak ve tip literatiirine hangi katkilari yaptigi vurgulanarak
sergilenmelidir.

« Calismanin kisitliliklari ve Oneriler (Limitations and
Suggestions): Calisma tasarimi ve ¢alismanin olgunlastirilmasi
sirasinda karsilasilan guglikler acikca belirtilmelidir. Ayrica
calismanin farkli arastirmacilar tarafindan yapilabilmesi veya
gelistirilmesi igin 6neriler sunulmalidir.

» Kaynakgalar (References): Kaynaklarin kullanim ve diizeni ile
ilgili ayrintili bilgiyi “Kaynakga” basligindan inceleyiniz.

» Tesekkurler (Acknowledgments): Calismaya y6nelik herhangi
bir teknik, finansal destedi ya da dliizenleme katkisini (istatistik
analiz, Tiirkge/Ingilizce degerlendirme) igermelidir.

* Cikar Beyannamesi (Conflict of Interest): Yazarlar calisma
Uzerinde direk ya da potansiyel etkisi olabilecek veya yanliliga
neden olabilecek herhangi bir iliski ve durumu belirtmek
zorundadirlar. Eger yoksa, “herhangi bir ¢ikar catismasinin
olmadigini yazarlar beyan etmektedirler” yazarak belirtmelidir.

* Yazar(lar) katki Formu (Author[s] Contribution Form):
Calismada ismi gegen yazarlarin yaziya hangi asamada katki
olduklari belirtilmelidir.

Vaka Sunumlan igin

Vaka sunumlari nadir goérilen, teshis ve tedavisi zor veya mevcut
tibbi bilgiye katki yapan vakalari icermelidir.

ilk sayfa Tiirkge basligi, 200 kelimeyi gegmeyen Tiirkge 6zeti,
Tirkge anahtar kelimeleri ve Ingilizce basligl, Ingilizce 6zeti
(Abstract) ve Ingilizce anahtar kelimeleri (Key Words) icermelidir.

Ana metin girig, vaka sunumu, tartisma, sonu¢ ve kaynaklar
bolimlerinden olusmalidir.  Olgu sunumlarinin  kaynakca
bolima, derginin makale yazim kurallarina gore yazilmalidir.

Derleme Makaleleri igin

Derleme makaleleri klinik veya laboratuvar tibbi bilimlerin
herhangi bir konusu hakkinda olabilir ve literatuiri derinlemesine
inceler. Bu tir makaleler genellikle editorlerin daveti lzerine
hazirlanir fakat diger yazarlarca da derleme yazilari dergiye
gOnderilebilir.

Derleme yazilarinin ilk sayfasi Tiirkge ve Ingilizce baslik, 6zet ve
anahtar kelimeleri igermelidir. Ayrica tim kaynaklar belirtilmeli
ve kaynak sayisi en fazla 50 olmalidir.

Editére Mektuplar icin

Editére mektuplar, tip alanindaki glincel gelismeler ve bunlarin
bilimsel ve sosyal iligkileri Gizerine kisa yazilari igerebilir veya
daha once dergide yayinlanmisg bir makale hakkinda soru
sorabilir veya o makaleye katki yapabilir. Editére mektuplar
baslik ve 6zet bélumleri olmadan, 1000 kelimeyi asmadan ve en
fazla 10 kaynak icerecek bicimde diizenlenmelidir.

istatistik Boliimii

Calismada kullanilan istatistiksel analizler, ‘Gere¢ ve Yontem’
béliminde  belirtilmelidir.  Calismada  kullanilan  paket
programina veya programlama diline atif yapilmali ve strimi
yazilmalidir.

P<0,05 veya p>0,05 notasyonlari yerine karsilastirma
sonuglarina ait gercek p degerleri rapor edilmelidir (p=0,002;
p=0,695 gibi).

Calismalarda varsayimlarin hangi testler ile test edildikleri
belirtilmelidir (normallik dagilimi icin Kolmogorov-Smirnov;
varyans homojenliginin testi icin Levene Testi gibi). Tablolarda
grup kargilastirmalan igin farkli testler kullanilmigsa hangi p
degderinin hangi test sonucunda elde edildigi tablo altinda dipnot
ile belirtilmelidir (*: Student’s t test, **: Mann-Whitney U Testi

gibi).
Kaynakca Gosterimi

Kaynaklar, yazi igcinde gegis sirasina gére numaralandirilmalidir.
Kaynakga bolimi yazilirken gerek metin igi gdsterimde gerekse
ana kaynakca bélimunde kullanilacak olan Vancouver stilidir.
Endnote programi kullanilarak kaynakc¢a bolimu olusturulmasi
sirasinda mevcut olan Vancouver stilinde dergi adlari uzun bir
sekilde yazili olup; dergi adlari National Library of Medicine
https://www.ncbi.nlm.nih.gov/nlmcatalog/ uygun olarak
kisaltilmalidir.

Metin ici gdsterimde kaynakca, climle sonunda noktadan
hemen once normal parantez igerisinde numerik rakamla veya
cimle icerisindeki ilgili bolumde normal parantez igerisinde
numerik rakamla belirtilmelidir. Birden fazla kaynak var ise
kaynaklar aralarina virgul konularak ayrilmalidir. Birbirlerini
izleyen makalelerde, ilk ve son numara ‘-’ isareti ile ayrilarak
gOsterilmelidir.

Omegin: .................. bildirilmektedir (1).

Ornegin: The faculty of the USC School of Pharmacy is active
in many types of research, including Alzheimer’s disease
mechanisms (1), therapeutics (2), and risk factors (3).

Ornegin:Kalayciveark.(8)yaptigicalismada.............................
Ornegin: .................... bildirilmektedir (8,13,18).
Ornegin: .....coooeevninnnnns bildirilmektedir (3,13-16).

Kaynak gosterilen makalede alti veya daha az yazar varsa
tim vyazarlarin isimleri yazilmali; yedi veya daha fazla
yazar oldugunda ilk G¢ yazarin ismi yazilmali, sonrasinda
Tirkge kaynaklarda “ve ark.”, Ingilizce kaynaklarda “et al.”
kullanitmalidir.

Kaynakga internet adresinden alinmig ise erisim tarihi ve erigilen
internet sitesi belirtilmelidir.

Kitaptan yapilan atiflarda belirtilen format kullanilmalidir [Yazar
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AA veya Editdr AA, ed. Kitabin adi. Baski numarasi (yalnizca ilk
baski disinda bir baski ise dahil edin). Yayinci adi; yayin yili.]

Kitaptan yapilan atiflarda editoér sayisi 6ve daha az ise tim
editorler belirtilmeli ve sonuna (eds) eklenmelidir. 7°den fazla
editor bulunan kitaplarda sadece ilk 3 editér yazilmali ve sonuna
(eds) eklenmelidir.

Kitap igerisinde bir bélimden atif yapildigi zaman ise belirtilen
format kullanilmalidir [BOlUmUn yazar(lar)i. Bolum Baslig.
Bolim editor(ler)i, ed(s). Kitabin adi. Baski numarasi (yalnizca
ilk baski disinda bir baski ise dahil edin). Yayinci adi; yayin yili.]
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Tablo, Sekiller, Olciim Birimleri, Kisaltmalar ve Semboller

Yazi icindeki grafik, sekil ve tablolar Arap sayilan ile
numaralandintmalidir. ~ Sekillerin -~ metin  igcindeki  yerleri
belirtilmelidir.
Tablolar

Tablolar bilgileri etkin bir sekilde gosterir ve ayrica bilginin
istenen tum ayrinti seviyelerinde verilmesini saglar. Bilgileri
metin yerine tablolarda vermek genelde metnin uzunlugunu
kisaltir. Her tablo ayr bir sayfada tek situn veya cift sitin
olacak sekilde sunulmalidir. Tablolari metindeki siralarina gore
numaralayip, her birine kisa bir baslik verilmelidir. Her sttuna bir
baslik verilmelidir.

Yazarlar aciklamalari baslikta degil, dipnotlarda yapmalidir.
Dipnotlarda standart olmayan tim kisaltmalar agiklanmalidir.
Dipnotlar igin sirasiyla asagidaki semboller kullanilmalidir: (¥,
T 5 & |9, ™, 11, £F). Varyasyonun, standart sapma ya da
standart hata gibi istatistiksel olgimleri belirtiimelidir. Metin
icinde her tabloya atifta bulunulduguna emin olunmalidir.
Eger yayinlanmis ya da yayinlanmamis herhangi bagka bir
kaynaktan veri kullaniliyorsa izin alinmali ve onlar tam olarak
bilgilendirilmelidir.

Sekiller

Sekiller ya profesyonel olarak cizilmeli ve fotograflanmali ya
da fotograf kalitesinde dijital olarak gonderilmelidir. Sekillerin
basima uygun versiyonlarinin yani sira JPEG ya da GIF
gibi elektronik versiyonlarda yuksek ¢oézunurlikte goéranti
olusturacak bigimlerde elektronik dosyalari goénderilmeli ve
yazarlar gondermeden 6nce bu dosyalarin gorinti kalitelerini
bilgisayar ekraninda kontrol etmelidir. Sekiller ve resimler JPEG
en az 300 dpi olmalidir.

Rontgen, bilgisayarli tomografi, manyetik rezonans ve diger
tanisal gorintiilemeler ve patolojik fotomikrografik preparatlar
ve oOrnekler genelde tek veya cift situn boyutlarinda ylksek
kalitede basilmis olarak goénderilmelidir. Bu nedenle sekillerin
Uzerindeki harfler, sayilar ve semboller agik ve tim makalede
esit ve yayin igin kiicultilduklerinde bile okunabilecek boyutlarda
olmalidir.

Sekiller mimkin oldugunca tek baslarina anlasilabilir olmalidir.
Fotomikrografik patoloji preparatlari i¢ Olgekler icermelidir.
Semboller, oklar ya da harfler fonla kontrast olusturmalidir.
Eger insan fotografi kullanilacaksa ya bu kisiler fotograftan
taninmamalidir ya da yazili izin alinmalidir. Sekiller metinde
gecis siralarina gére numaralandirilmalidir. Eder 6nceden
yayinlanmis bir sekil kullanilacaksa, yayin hakkini elinde
bulunduran bireyden izin alinmalidir.

Sekillerin dipnotlar ayri bir sayfadan baglayarak sekiller igin
tablo basliklar ve dipnotlari tek aralikli olarak ve Arap sayilari
ile hangi sekle karsi geldiklerini belirterek yaziniz. Semboller,
oklar, sayilar ya da harfler seklin pargalarini belirtmek igin
kullanildiginda, dipnotlarda her biri acikca tanimlanmalidir.
Fotomikrografik patoloji preparatlarinda i¢ 6lgcek ve boyama
teknigi agiklanmalidir.

Olgiim Birimleri

Uzunluk, agirlik ve hacim birimleri metrik (metre, kilogram, litre)
sistemde ve bunlarin onlu katlar seklinde rapor edilmelidir.
Sicakliklar ‘Celsius derecesi’, kan basinci ‘milimetre civa’
cinsinden olmalidir. Olgii birimlerinde hem lokal hem de
Uluslararasi Birim Sistemleri (International System of Units, SI)
kullanilmalidir. ilag konsantrasyonlari ya SI ya da kiitle birimi
olarak verilir, alternatif olarak parantez icinde de verilebilir.

Kisaltmalar ve Semboller

Sadece standart kisaltmalari kullanin, standart olmayan
kisaltmalar okuyucu icin ¢ok kafa karistirici olabilir. Calisma



basliklarinda kisaltma kullanilmasindan kaginilmalidir. Standart bir 6lgiim birimi olmadik¢a kisaltmalarin uzun hali ilk kullanilislarinda
aclk, kisaltilmig hali parantez igcinde verilmelidir.
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HPV

Human papillomavirus (HPV) is a non-enveloped, double-
stranded DNA virus belonging to the papillomavirus family (1).
HPV is a highly prevalent virus that can be transmitted through
fissures in the skin and mucous membranes, during sexual
intercourse, from contaminated surfaces, and from mother
to newborn during childbirth. The virus primarily targets basal
epithelial layer cells, initiating infection in these cells, and various
genotypes of HPV influence their differentiation and proliferation
(2,3). There are over 200 known genotypes of HPV worldwide,
approximately 40 of which infect mucosal surfaces in the
anogenital region. Among these, certain genotypes, particularly
HPV-16 and HPV-18, are recognized as high-risk types with the
potential to cause cervical cancer. In contrast, low-risk genotypes
typically result in the formation of genital warts (1,4).

Epidemiology

HPV infection is the most common sexually transmitted
infection among individuals with an active sexual life, both
women and men (1). It is estimated that at least 20 million people
in the United States are infected, with approximately 6 million
new cases reported each year. More than 90% of cervical cancer
cases are attributed to HPV (5). It is estimated that about 80%
of sexually active women and men will be infected with HPV
at least once during their lifetime (6). Most HPV infections are
asymptomatic and are typically cleared spontaneously by the
immune system; however, high-risk HPV types (particularly HPV-
16 and HPV-18) can lead to abnormal cellular changes that may
progress to cancer as a result of persistent infections. Ninety-
nine percent of cervical cancer cases have been associated with
these high-risk HPV types (7). According to the World Health
Organization (WHO), approximately 660,000 new cervical cancer
cases were diagnosed globally in 2022, with about 350,000
deaths from the disease (8).

Risk Factors for HPV Infection

Sexual intercourse is the main route of transmission of HPV
infection (9). Several factors significantly contribute to the risk of
HPV infection, including having multiple sexual partners, initiating

sexual activity at an early age, and having an uncircumcised
male partner. The presence of multiple sexual partners increases
the likelihood of risky encounters and facilitates the spread of
HPV. The increased risk associated with uncircumcised male
partners is attributed to the larger mucosal surface area on the
uncircumcised penis, which raised the likelihood of infection
(10). Low socioeconomic status, inadequate nutrition, and poor
hygiene conditions can weaken individuals' immune systems,
making them more susceptible to HPV infection. In particular,
in low-income areas, a lack of access to medical resources leads
to more frequent and severe occurrences of these infections.
Other infections, such as HIV, genital herpes, and chlamydia,
increase the likelihood of HPV developing into a persistent
infection that can lead to cancer (8,10). Immunosuppressive
medications weaken the body's immune response to infections,
thereby increasing the risk of all types of infections. HIV infection
suppresses the immune system, making HIV-positive women
six times more likely to develop cervical cancer than people
without HIV(11). Additionally, the use of tobacco products is a
significant factor that increases the risk of progression of HPV
infection. Smoking can cause DNA damage in cervical mucosal
cells, thereby accelerating cancer development. Furthermore, the
use of tobacco products may suppress the immune response,
contributing to the persistence of HPV in the body (1,10).

Conditions Associated with HPV Infection

More than 90% of individuals exposed to HPV infection
will have the virus cleared by the immune system within two
years; however, approximately 10% may experience a persistent
infection (9). If untreated, a persistent infection, particularly
with high-risk HPV types (HPV-16, HPV-18), can lead to cervical
cancer within 15 to 20 years. In individuals with compromised
immune systems (such as those with HIV infection or those
undergoing immunosuppressive therapy), this progression may
occur more rapidly, potentially resulting in cancer within 5 to 10
years. Besides cervical cancer, these high-risk HPV types can also
cause cancers of the anus, vulva, vagina, penis, and oropharynx
(10,12). The mechanism by which HPV induces cancer in these
areas is associated with the integration of viral DNA into the host
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cell genome and the activation of cellular oncogenes, leading
to genetic mutations (13). Low-risk HPV types (HPV-6, HPV-11)
cause genital warts but do not increase the risk of cancer (5,7).

Types and Features of HPV Vaccines

There are three approved and available vaccines against
HPV: 2v HPV (bivalent), 4v HPV (quadrivalent), and 9v HPV
(nonavalent) (5). All vaccines protect against HPV types 16 and
18. The quadrivalent vaccine is effective against HPV types 6 and
11, which cause anogenital warts, while the nonavalent vaccine
protects against HPV types 6, 11, 31, 33, 45, 52, and 58 (9). The
quadrivalent vaccine was first licensed in 2006, followed by the
bivalent vaccine in 2007 and the nonavalent vaccine in 2014 (5).
All vaccines are licensed for use in males and females aged 9
and older, with an upper age limit of 26 for the bivalent and
quadrivalent vaccines, and 45 for the nonavalent vaccine (7).

The bivalent HPV vaccine primarily protects against HPV
types 16 and 18, which are high-risk types responsible for
more than 70% of cervical cancer cases. The bivalent vaccine
is recommended for use in women aged 9 to 26, but the most
effective period for significantly lowering the risk of cervical
cancer is before the onset of sexual activity, ideally around
ages 11-12. Although the bivalent vaccine is more commonly
administered to females, it can also be used in males to prevent
HPV carriage, thereby reducing the incidence of cervical cancer
and promoting herd immunity (5). For individuals aged 9-14, a
two-dose schedule is recommended, with the second dose given
6-12 months after the first. For those aged 15 and older, a three-
dose schedule is implemented: the second dose is administered
1-2 months after the first, and the third dose is given 6 months
after the first (14). The efficacy rate has been reported at 98% in
clinical trials. The bivalent vaccine is highly effective in preventing
cervical precancerous lesions associated with the targeted HPV
types. Protection is maximized when vaccinated individuals
complete their vaccination program before initiating sexual
activity (7).

The quadrivalent HPV vaccine provides protection against
HPV types 6, 11, 16, and 18. This vaccine offers protection against
high-risk HPV types (HPV-16 and HPV-18), thus preventing
cancers of the cervix, vagina, vulva, penis, and anus, as well as
protecting against low-risk HPV types (HPV-6 and HPV-11) to
prevent the development of anogenital warts. It is approved
for both males and females, with particular recommendations
for individuals aged 9-26. Vaccination for females is aimed
at protecting against cervical cancer, while for males, it is
recommended to reduce the risk of anogenital warts and HPV-
related cancers (7). In individuals aged 9-14, a two-dose schedule
is recommended with the second dose given 6-12 months after
the first. For individuals aged 15 and older, a three-dose schedule
is advised: the second dose is administered 1-2 months after the
first, and the third dose is given 6 months after the first (14).
The quadrivalent vaccine has a very high efficacy rate, providing
nearly 100% protection against HPV-16 and HPV-18. It is also
highly effective in preventing genital warts (7).

The nonavalent HPV vaccine protects against a broader range
of HPV types. In addition to HPV-6, HPV-11, HPV-16, and HPV-
18, it is effective against HPV-31, HPV-33, HPV-45, HPV-52, and
HPV-58. This extensive coverage is particularly important for the
prevention of both cervical and other anogenital cancers and
genital warts. The nonavalent vaccine is available for both males
and females, with the primary target population being individuals
aged 9-45. Vaccination for women is recommended to prevent
cervical, vulvar, vaginal, and anal cancers, while for men, it
protects against genital warts as well as anal and oropharyngeal
cancers (7). For individuals aged 9-14, a two-dose schedule is

HPV Vaccines

recommended with the second dose given 6-12 months after
the first. For those aged 15 and older, a three-dose schedule
is recommended: the second dose is administered 1-2 months
after the first, and the third dose is given 6 months after the first
(14). The nonavalent vaccine provides high protection against
HPV-related diseases. According to clinical studies, its efficacy
against HPV-16 and HPV-18 exceeds 99% and it also offers
high protection against additional HPV types (7). This extensive
coverage helps protect against cervical cancer as well as cancers
of the vulva, vagina, penis, anus, oropharynx, and genital warts.

All three vaccines are generally well tolerated, with the
most common side effects including pain at the injection site,
headache, and muscle pain. Serious side effects are rare, and
extensive research has shown that the vaccines are safe (7).

Overview of HPV and HPV Vaccination in

Turkiye

Cervical cancer screenings are conducted in Tlrkiye through
Family Health Centers (FHC) and Cancer Early Detection,
Screening and Education Centers (KETEM) (9). According to the
2022 WHO (World Health Organization) report, HPV vaccines are
included in the national vaccination schedule in 125 countries
worldwide (15). However, HPV vaccines are not currently included
in Turkiye's national vaccination schedule.

Conclusion

It is important to protect against HPV infection, which is
prevalent in the community and causes numerous diseases,
including cervical cancer. Vaccination against HPV s
recommended before the onset of an active sexual life. Including
the HPV vaccine in the national vaccination schedule will be
beneficial for public health in the long term.
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Analysis of birth statistics, examination of caesarean rates and
caesarean indications; Retrospective study
Dogum istatistiklerinin analizi, sezaryen oranlar ve sezaryen endikasyonlarinin

incelenmesi; Retrospektif calisma

Elmin Eminov'*, Ayse Eminov?

ABSTRACT

Aim: This study investigated cesarean delivery rates and indications for cesarean
delivery among patients who gave birth in our clinic between 2019 and 2022.

Material and Method: For the study, the data of 16,559 patients who gave birth
between 2019 and 2022 in the Obstetrics and Gynecology clinic of a Training and
Research Hospital were retrospectively analyzed. The mode of delivery, gender
information, fetal birth weight, vaginal delivery, and cesarean section rates and
indications for cesarean section were analyzed.

Results: Among the patients who gave birth in our clinic between January 01, 2019,
and December 31, 2022, 58.1% delivered vaginally, and 41.9% delivered by cesarean
section. According to the four-year average, 48.5% of the babies born were girls, and
51.5% were boys. The most common indication for cesarean section was previous
uterine surgery. The rate of primary cesarean section among cesarean deliveries was
47%. The most common indications for primary cesarean section were fetal distress,
breech presentation, and non-progressive labor.

Conclusion: In our clinic, the four-year average cesarean delivery rate was 41.9%.
Although this rate is below the national average of 53%, it is above the Ministry of
Health's target rate of 35% in Turkey. When evaluated specifically for our province,
we think this is mainly due to the lack of obstetrician-gynecologists in the districts
and the high number of referrals to our hospital. Nevertheless, considering these
results, it is clear that more comprehensive studies are needed to reduce cesarean
section rates.

Keywords: Caesarean Section Rates, Vaginal Birth, Caesarean Section Indications

1.Duzce University, Faculty of Medicine, Department of Gynecology and

Obstetrics. Diizce/Tiirkiye
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Kocaeli/Tlirkiye

0z
Amag: Bu calisma, klinigimizde 2019 ile 2022 yillari arasinda dogum yapan hastalar

arasinda sezaryen dogum yapanlarin oranlarini ve sezaryen dogum endikasyonlarini
aragtirma amaciyla yapildi.

Gereg ve Yontem: Calisma icin, bir Egitim ve Aragtirma Hastanesi Kadin Hastaliklari
ve Dogum kliniginde, 2019 ile 2022 yillari arasinda dogum yapan 16.559 hastanin
verileri retrospektif olarak incelendi. Bu tarihler arasindaki dogumu gergeklestirilen
bebeklerin dogum sekli, cinsiyet bilgileri, fetal dogum agirligi, vajinal dogum ve
sezaryen dogum oranlari ve sezaryen endikasyonlari incelendi.

Bulgular: Klinigimizde 01 Ocak 2019 ile 31 Aralik 2022 tarihleri arasinda dogum yapan
hastalarin %58,1’i vajinal dogum yaparken %41,9'u sezaryen yontemi ile dogum
yapti. Dort yillik ortalamaya goére dogan bebeklerin %48,5'i kiz, %51,5'i erkek bebek
olarak dogdu. En sik karsilagilan sezaryen endikasyonu gegirilmis uterin cerrahi oldu.
Sezaryen dogumlar arasinda primer sezaryen orani %47 olarak saptandi. Primer
sezaryen dogumlar arasinda en sik karsilasilan endikasyonlar fetal distress, makat
prezentasyon ve ilerlemeyen eylem olarak saptandi.

Sonug: Klinigimizde, dort yillik ortalama sezaryen dogum orani %41,9 olarak
gergeklesti. Bu oran her ne kadar %53 olan Tirkiye ortalamasinin altinda kalsa da
Saglk Bakanhginin Tirkiye genelinde amagladigi oran olan %35’in (izerindedir.
llimiz 6zelinde degerlendirildiginde bunun baslica nedeni ilgelerde kadin dogum
uzman hekim yetersizligi ve hastanemizin gok sevk almasindan kaynaklandigini
distinmekteyiz. Yine de bu sonuglar géz dniine alindiginda sezaryen dogum oranlarini
azaltmak igin daha kapsamli calismalar yapmak gerektigi agiktir.
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INTRODUCTION

Cesarean section is a very common obstetric surgical
procedure in obstetric practice worldwide (1). Cesarean delivery
can be defined as the abdominal delivery of the fetus in women
scheduled for vaginal delivery when fetal or maternal risks
arise (1,2). While cesarean delivery is a maternal and fetal life-
saving surgical procedure when performed with the necessary
indications, it is increasingly being performed electively on
physician or maternal request and has almost replaced normal
vaginal delivery.

However, it should be noted that cesarean section
performed outside of medical indications causes maternal and
fetal complications and also damages national economies by
causing increased health expenditures. Studies have shown that
compared to normal vaginal delivery, the maternal mortality
rate is 11 times higher in cesarean sections (3). Compared
with normal vaginal delivery, the main causes of maternal
mortality in cesarean deliveries include cardiac arrest, anesthesia
complications, puerperal infection, postpartum hysterectomy,
surgical wound infections and venous thromboembolism (4,5).
Today, easy access to blood transfusion products, the widespread
use of antibiotics and the significant development of surgical
methods lead to a decrease in postoperative complication rates,
which in turn leads to an increase in cesarean section rates.

Although the World Health Organization (WHO) declares
the ideal cesarean section rate as 10-15% of all births, it is
very difficult for countries to achieve this rate. Especially in our
country, cesarean section rates are increasing day by day. In
2011, the Turkish Gynecology and Obstetrics Association (TJOD)
and the Ministry of Health launched a joint effort to reduce the
cesarean section rates in our country to below 35%. Still, in some
subsequent years, these rates have risen to 52% and even among
the Organization for Economic Cooperation and Development
(OECD) countries, cesarean section rates are among the highest
(6).

When we examine the reasons for the increase in cesarean
delivery rates, we encounter many reasons such as women's
concerns about their postpartum sexual function, widespread
use of ultrasonography and fetal monitoring, increasing rates
of multiple pregnancies, increasing rates of advanced age
pregnancies, widespread use of assisted reproductive techniques,
increasing number of women who had their previous birth by
cesarean section, desire for tubal ligation, increasing lawsuits
against physicians and lack of adequate legal infrastructure to
combat this (7,8).

In this study, we examined birth data in our province and
aimed to evaluate maternal and fetal outcomes, especially
cesarean delivery rates.

MATERIAL AND METHOD

We conducted the study in the province of Agri, located in
the eastern Anatolia region of Turkey. Turkish Statistical Institute
(TUIK) data show that Agr ranks fifth among all provinces
according to fertility rate. For the study, the data of patients
who gave birth in the Gynecology and Obstetrics Clinic of a
Training and Research Hospital between January 1, 2019 and
December 31, 2022 were retrospectively analyzed. The number
of patients who gave birth in our clinic between these dates and
whose complete data were accessed was 16559. Patients with
incomplete data were not included in the study.

Ethical approval was obtained from Agr ibrahim Cecen
Univercity Scientific Research Ethics Committee as of 08.11.2022
with the number 235.

Prevalence of Cesarean Deliveries

Statistical Analysis

SPSS 28.0 program was used for data analysis. Number and
percentage values were used for categorical measurements and
mean and standard deviation values were used for descriptive
statistics. Shapiro Wilk test was used to determine whether the
variables met the normal assumption. Chi-Square test was used
to compare categorical and continuous variables. One-way
ANOVA test was used to measure the effect of more than one
continuous independent variable on the dependent variable
and factorial ANOVA test was used to compare two or more
independent variables. The results were considered statistically
significant at the p< 0.05 level.

RESULTS

Our study examined the archival data of 16559 patients who
gave birth in the Gynecology and Obstetrics Clinic of Agri Training
and Research Hospital. In our study, we reviewed the files of 16559
patients who met the criteria and whose complete data were
available. Between the dates of the study, 9621 patients delivered
vaginally, and 6938 patients delivered by cesarean section. While
99.3% of the patients gave live birth, stillbirth occurred in 0.7%.
The mean gestational age at delivery was 38.03 weeks.

When we examine the birth data, it is seen that the rates
of normal and cesarean delivery did not change statistically
significantly by years (Figure 1). Looking at the number of births
by years, it is seen that the total number of births in 2019 was
lower than in other years. This is because the number of patients
included in the study was low due to the lack of data on patients
who gave birth in 2019 (Figure 1). When we look at the averages
of all years, the number of normal deliveries was 9621 (58.1%)
and the number of cesarean sections was 6938 (41.9%). When
we look at the distribution of cesarean section rates by years,
we see that it was 613 (40.0%) in 2019, 2204 (41.4%) in 2020,
2247 (42.0%) in 2021, and 1874 (43.0%) in 2022. Caesarean
section rates have increased steadily over the years, but this is
not statistically significant (p=0.182, p>0.05) (Figure 1).

Figure 1. Vaginal and Cesarean Birth Rates by Years
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When we grouped the women who gave birth according to
their ages, there was no statistically significant difference between
the years (p=0.069, p>0.05) (Table 1). In all years, most women
who gave birth were between 20 and 31 (Table 1). When we
analyzed the live birth and stillbirth rates, there was no statistically
significant difference between the years (p=0.916, p>0.05). While
the four-year average live birth rate was 99.3%, the stillbirth rate
was 0.07% (Table 1). When we analyzed the gender of newborns
according to years, no statistically significant difference was
found between years in terms of newborn gender (p=0.673,
p>0.05). Looking at the average of all years, 48.5% of newborns
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were female and 51.5% were male (Table 1). When women were
analyzed according to gravidity (p=0.013, p<0.05) and parity
(p=0.047, p<0.05) rates, a statistically significant difference was
found between the years (Table 1). However, when we analyzed
the number of abortions and gestational weeks according to the
years, there was no statistically significant difference between the
years (Table 1).

When we examine the indications for cesarean section
according to years, it is seen that there is no statistically
significant difference between years in terms of indications for
cesarean section. 'Previous cesarean section' was the indication
for cesarean section with the highest rate in all years. When we
examined the indications for primary cesarean section, it was
observed that cesarean section was performed due to 'Fetal
Distress' at the highest rate in all years, followed by presentation
anomalies and non-progressive labor indications (Table 2). The
distribution of all other indications for cesarean section and their
rates between the years is shown in Table 2 (Table 2).

Neonates were evaluated in terms of the relationship
between their sex and birth weight over the years. No statistically
significant difference was found between neonatal sex and birth
weight over the years (p=0.752, p>0.05) (Table 3). The mean birth
weight of female babies had been 3010.03 g, while the mean
birth weight of male babies had been 3103.98 g.

DISCUSSION

Cesarean section, which is defined as abdominal delivery of
the fetus in cases where vaginal delivery cannot be performed
due to maternal or fetal risks, is being performed at increasing
rates both in the world and in our country.

WHO has defined acceptable primary cesarean section rates
as 15% and reported that cesarean sections performed off-label
do not improve maternal and neonatal mortality rates (9). In our
country, studies are being carried out by the Ministry of Health to
reduce primary cesarean section rates. Within the scope of these
studies, acceptable primary cesarean section rates in Training and
Research Hospitals were determined as 20%, but as a result of
the studies, it was seen that the cesarean section rates in our
country were not at the planned level at all. According to the
2018 data of the Turkiye Population and Health Survey, the total
cesarean section rate in our country was found to be 52% (10).

In our study, we evaluated the 4-year birth statistics in Agri
province, which is one of the provinces in the Eastern Anatolia
region and ranks fifth according to the fertility rate according
to 2022 data. In our study, we found that the average cesarean
section rate for four years was 41.9%. In addition, the average
primary cesarean section rate for these years was 47% and the
most common indication for cesarean section was 'previous
uterine surgery’ with an average rate of 53%. Both results are
far from the rates determined by the Ministry of Health. When
evaluated in our province, we think that the main reason for this
is the referral of both secondary and primary cesarean section
patients to our hospital due to the insufficient number of
specialist physicians in our province.

In both domestic and international literature reviews, the
most common indication for cesarean section was previous
uterine surgery (11-13). The main reason for this is that the 'once
a cesarean, always a cesarean' mentality is still widely accepted
among obstetricians and gynecologists. When the results of our
study are evaluated, similar to the literature, we see that the most
common indication for cesarean section was previous uterine
surgery (53%).

In many studies, fetal distress is the first or second most
common reason for primary cesarean section. In his study, Uckan
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(14), retrospectively analyzed the data of 59,539 patients who
gave birth in Van province in four years and found that fetal
distress was the second most common cause of primary cesarean
section among the indications for cesarean section. Similarly,
Aksoy et al. (12) analyzed the data of 6765 patients in labor and
found that fetal distress was the most common indication for
primary cesarean section with a rate of 16%. Again, Kiremitli et
al. (15) compared the indications for emergency and elective
cesarean section in 459 patients and found fetal distress to be
the most common indication for primary cesarean section. In our
study, fetal distress was the most common indication for primary
cesarean section and the 4-year mean rate was 17.4%. We think
that the reason for the high number of cesarean sections due
to fetal distress is the current widespread use of fetal electronic
monitoring and early and frequent diagnosis of fetal distress due
to uteroplacental insufficiency. In addition, studies have reported
that continuous fetal electronic monitoring of patients in active
labor leads to increased rates of false fetal distress and therefore
increased cesarean deliveries due to fetal distress (16).

In his study, Uckan (14), found that the most common cause
of primary cesarean section was head and pelvis incompatibility.
However, Aksoy et al. (12) found that among primary cesarean
section patients, cesarean section due to head and pelvic
incompatibility ranked second with 11%. Kiiclkbas et al. (17)
also found head and pelvic incompatibility as the second most
common indication with a rate of 16.5% in their study. When we
evaluate the results of our study, we see that the most important
difference from the literature is that the rate of cesarean delivery
with the indication of head and pelvic incompatibility is quite
low. In our study, the 4-year mean cesarean delivery rate due to
head and pelvis incompatibility was 0.9%. This differs significantly
from the literature. We think that the main reason for this is
that the prenatal gynecologic examination is open to personal
interpretation.

Breech presentation is one of the important reasons for
primary cesarean deliveries. In breech presentation, cesarean
delivery is now preferred by many specialists because of the
risk of complications such as hyperextension of the fetal head
and entrapment of the fetal head in pelvic bony structures, foot
presentation, and cord prolapse. Although cesarean delivery is
not absolutely indicated in breech presentation, vaginal delivery
may be preferred by explaining to families that vaginal delivery
is more risky than cesarean delivery. In addition, the American
College of Gynecology and Obstetrics (ACOG) supports the
recommendation of cesarean delivery in breech presentation
(18). Uckan (14), found the rate of cesarean delivery due to breech
presentation to be 5.7% in his study. Similarly, Aksoy et al (12).
found the rate of cesarean delivery due to breech presentation to
be 6% in their study. In our study, the rate of breech presentation
among cesarean deliveries was found to be 6%, similar to the
literature.

Another important reason for primary cesarean section is
non-progressing labor. Uckan (14), found the rate of cesarean
delivery due to non-progressing labor to be 4.4% in his study. In
our study, the rate of indication for non-progressive labor among
indications for cesarean section was 4.8%, similar to the literature.

Other indications for cesarean section included multiple
pregnancy (4.5%), other anomalies of presentation (transverse
presentation, foot presentation, forehead-face presentation...)
(3.8%), hypertensive diseases of pregnancy (3.1%), macrosomic
fetus (2.8%), detached placenta (1%), cord prolapse (0.7%). All
these results obtained from our study are similar to the literature.

Another important issue that should be emphasized, although
not included here, is the perception of precious babies in patients
conceived with Assisted Reproductive Techniques (ART), the
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Table 1. Demographic and Obstetric Data

Demographic and Obstetric Data Years of Birth

2019 2020 2021 2022 fotal

p value
n % n % n % n % n %
Mother Age Groups
14-19 years old 160 105 395 14 396 14 339 78 1290 78
20-25 years old 570 312 2010 318 2000 314 1629 374 6209 315
26-31years 465 30.4 1700 319 m 331 1393 320 5329 322
32-37 years old 240 157 875 16.4 832 15.6 706 16.2 2653 16.0 0.069*
38-43 years old 84 55 304 5.7 320 6.0 264 6.1 972 59
44 years and older 12 0.8 38 0.7 28 0.5 28 0.6 106 0.6
Live and Stillbirth Rates
Live 1519 99.2 5282 99.2 5312 99.3 4329 99.3 16442 99.3 N
Dead 12 0.8 40 0.8 35 0.7 30 0.7 m 0.7 0%
Gender
Girl 752 49.1 2580 485 2618 49.0 2084 478 8034 485 X
Male 7719 50.9 2742 51.5 2728 510 2275 52.2 8524 515 0o
Mean + SD Mean * SD Mean * SD Mean + SD Mean + SD
Gravide 3.23+2.073 3.15+2.049 3.27+2.129 3.16+2.0M 3.20+2.068 0.013*
Parity 1.85+1.718 1.80£1.694 1.88+1.762 1.79£1.664 1.83+1.7M 0.047**
Number of Abortions 0.37+0.800 0.36+0.841 0.39:0.869 0.37+0.834 0.37+0.845 0.108*
Pregnancy Week 38.05+2.229 38.07+2.144 37.98+2.161 38.03+2.167 38.03+2.164 0.119**
*Chi-Square Test , **One Anova Test
Table 2. Distribution of Indications for Cesarean Section by Years
Years of Birth
p Value
Indications for Caesarean section 2019 2020 2021 2022 Total
n % n % n % n % n %

Previous Caesarean section 330 53.9 1166 52.8 1196 53.1 988 526 3680 530
Fetal Distress 87 14.2 ] 18.6 395 175 317 16.9 210 174
Breech Presentation 45 13 133 6.0 n8 5.2 122 6.5 418 6.0
Non-Progressive Action 39 6.4 87 39 8 5.2 87 46 331 48
Other Anomalies of Presentation 21 43 91 4] 58 3.1 78 4.2 264 3.8
Multiple Pregnancy 22 3.6 105 47 105 47 82 L4 314 45
Macrosamic Fetus Hypertensive Diseases of 15 2.4 57 2.6 72 3.2 72 3.8 216 31 0.12r*
Pregnancy
Detachment Placenta 14 23 66 3.0 69 3.0 41 25 196 2.8
Cord Sagging 8 13 19 09 23 10 17 09 67 10
Head Pelvis Discrepancy b 0.8 15 07 14 0.6 16 09 50 0.7
Other 5 0.8 22 10 22 10 14 0.7 63 0.9
Total 16 21 37 17 51 24 39 20 143 20

*Chi-Square Test
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Table 3. Distribution of Birth Weights According to Years and Gender

AGRI MEDICAL JOURNAL

Years of birth
Birth weight averages 2019 2020 2021 2022 Total P value
by year and sex
Mean + SD Mean + SD Mean + SD Mean = SD Mean * SD
Girl 3011.38+481.18 3023.85+479.75 2994.61+495.32 3011.79+481.89 3010.03+485.62 0.752%*
Male 3108.95+554.67 3130.36+548.25 3107.92+510.09 3203.21+523.45 3103.98+530.32

***Two Factor Anova Test

number of which is increasing significantly every day, and in
their environment. Nowadays, pregnancies are postponed due
to many reasons such as women being more involved in working
life and career rush, so the number of advanced age pregnancies
and patients who become pregnant with ART is increasing. When
the studies are examined, it is seen that most of the patients
who become pregnant with ART are older women, have a high
level of education, work in any job and generally live in urban
centers (19,20). In addition, the perception of 'precious baby'
is now widely accepted as a social indication all over the world,
these pregnancies are generally considered as risky pregnancies
by obstetricians and most of the women who become pregnant
with these methods give birth by cesarean section (21,22).

The last issue that should be emphasized is cesarean sections
performed due to maternal request. In recent years, the rate of
cesarean delivery due to maternal request has been increasing
significantly all over the world, especially in developed western
societies. Many reasons such as fear of vaginal delivery, genital
aesthetic anxiety, pelvic organ prolapse, urinary incontinence and
desire for tubal ligation can be cited as the main reasons for this
increase in cesarean section rates. In our country, there are no
studies on maternal elective cesarean deliveries, but we think
that maternal elective cesarean deliveries are performed with
different indications and their rates are considerably high.

CONCLUSION

In conclusion, we can say that cesarean section rates in our
clinic, according to the results of our study, and according to
the literature review, cesarean section rates in our country are
much higher than the rates aimed by authorized institutions. The
increase in cesarean section rates is a common problem not only
in our country but also in all developed societies. In our country,
various studies are carried out within the Ministry of Health to
reduce these rates, but as is evident from the results, these are
insufficient. When explicitly evaluated for our country, there are
many reasons for this. Mainly, the working conditions and social
rights of physicians and all health workers should be improved,
and we think that sufficient and constructive efforts should be
made to remove the pressure on physicians due to medico-
legal reasons and malpractice lawsuits. In addition, studies
should be conducted to reveal the increase in primary cesarean
section rates, and joint studies should be carried out with the
participation of universities, training and research hospitals, and
public and private hospitals to reduce the indications above
acceptable rates.
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Antimicrobial and Anti-quorum Sensing Activity of Geranium sp.

Geranium sp'nin Antimikrobiyal ve Anti-quorum sensing aktivitesi

Ulku Zeynep Ureyen Esertas'*

ABSTRACT

Aim: Antibiotic resistance, which has increased rapidly in recent years, is one of the
leading public health threats. Alternative methods are being investigated for effective
antibiotics in the fight against resistance. Geranium species are widely used for
constipation, digestive disorders, and diabetes. It is also known that the plant is used
in various public health applications. In line with this information, it was aimed to
investigate the antimicrobial and anti-quorum sensing properties of the Geranium sp.

Material and Methods: In this study it was aimed to prepare methanol, ethyl acetate,
ethanol, and hexane extracts of Geranium sp. flower parts belonging to Rize province
and investigate their antimicrobial activities by agar well diffusion method against
various Gram-negative and Gram-positive bacteria and two fungal species. Anti-
quorum sensing activity was determined using Chromobacterium violaceum strain.

Results: Methanol extract of Geranium sp. showed antimicrobial activity against
seven species whereas extraction with ethyl acetate showed antimicrobial activity
against eight species. The ethanol extracted samples have the lowest antimicrobial
activity so that only six species were affected. Additionally, methanol extract of
Geranium sp. had violacein inhibition activity.

Conclusions: As a result, it was determined that the plant, especially its methanol
extract, has antimicrobial and anti-quorum sensing properties.

Keywords: Violacein, Antimicrobial activity, Quorum sensing, Geranium sp.,
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6z
Amag: Son yillarda hizla artan antibiyotik direnci, halk saghgi tehditlerinin basinda
gelmektedir. Direngle miicadelede etkili antibiyotikler igin alternatif yontemler
arastirilmaktadir. Sardunya tiirleri kabizlik, sindirim bozukluklari ve diyabet igin yaygin
olarak kullanilmaktadir. Ayni zamanda bitkinin gesitli halk saghgi uygulamalarinda
kullanildigi bilinmektedir. ~ Bu bilgiler dogrultusunda Geranium sp bitkisinin
antimikrobiyal ve anti-qorum sensing 6zelliklerinin aragtirilmasi amaglanmistir.

Gereg ve yontemler: Bu calismada, Rize iline ait Geranium sp. gigek kisimlarinin
metanol, etil asetat, etanol ve hekzan dzitlerinin hazirlanmasi ve agar kuyu diflizyon
yontemi ile gesitli Gram-negatif ve Gram-pozitif bakterilere ve iki mantar tirine
karsi antimikrobiyal aktivitelerinin aragtirilmasi amaglanmistir. Chromobacterium
violaceum susu kullanilarak anti-quorum algilama aktivitesi belirlenmistir.

Bulgular: Geranium sp./nin metanol 6zltu yedi tiire kargl antimikrobiyal aktivite
gosterirken, etil asetat ile ekstraksiyon sekiz tlire kargi antimikrobiyal aktivite
gostermistir. Etanol ile ekstrakte edilen 6rnekler en distik antimikrobiyal aktiviteye
sahip oldugundan sadece alti tiir etkilenmistir. Ayrica, Geranium sp.nin metanol
o6zUti violacein inhibisyon aktivitesine sahiptir.

Sonug: Sonug olarak, bitkinin 6zellikle metanol 6ztlinin antimikrobiyal ve anti-
quorum algilama 6zelliklerine sahip oldugu belirlendi.
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Introduction

Antibiotics are critical agents in the treatment of bacterial
infections, revolutionizing modern medicine since their
discovery. They function by inhibiting bacterial growth or killing
bacteria, thus playing a vital role in managing infectious diseases
and preventing complications from surgeries and other medical
procedures. However, the emergence of antibiotic resistance
(ABR) poses a significant global health threat, as bacteria evolve
mechanisms to withstand the effects of these drugs. Factors
contributing to this resistance include overuse and misuse of
antibiotics, inadequate patient education, and the lack of new
antibiotic development to keep pace with resistant strains (1-3).
The World Health Organization has identified antibiotic resistance
as one of the top ten global health threats, emphasizing the
urgent need for effective strategies to combat this issue (3).

The properties of antibiotics derived from plants have
garnered increasing interest as potential alternatives to traditional
antibiotics. Plants have evolved complex chemical defenses that
allow them to combat pathogens, which can be harnessed for
medicinal purposes. Research has shown that various plant
extracts possess antimicrobial properties, with some exhibiting
synergistic effects when combined with conventional antibiotics
(4, 5). These plant-derived compounds can disrupt bacterial cell
membranes, inhibit essential metabolic pathways, and even
enhance the efficacy of existing antibiotics (5). For instance,
studies have highlighted the potential of specific plants, such
as Aloe vera, in producing antibacterial agents that could serve
as adjuncts in treating resistant infections (6). The exploration
of these natural products not only offers a promising avenue
for developing new therapeutic agents but also aligns with the
growing trend towards sustainable and holistic approaches in
medicine.

Thus far, while antibiotics remain indispensable in modern
healthcare, the rise of antibiotic resistance necessitates a
multifaceted approach that includes prudent antibiotic use and
the exploration of alternative sources, such as plant-derived
compounds. This dual strategy may help mitigate the impact of
resistance and ensure the continued effectiveness of antibiotics
in treating bacterial infections. Developing new and effective
antimicrobials is of great importance in combating antibiotic
resistance. Simultaneously, new strategies for fighting resistance
are being researched. Among these strategies, quorum sensing,
a bacterial communication system, plays a significant role. Plants
have historically been prominent in active substance research
(7, 8). The genus Geranium, commonly known as crane's bill,
includes several species that are referred to by various local
names such as needle herb, bramble, shepherd's herb, minute
herb, stork's foot, stork's beak, stork's bill, clock herb, and hour
hand herb. In the Aegean region, some species' leaves are used
as vegetables. Geranium species are traditionally used for their
hemostatic, laxative, diuretic, tonic, digestive disorder, and
diabetes management properties (9). Geranium mexicanum
is reported to be preferred in Mexican traditional medicine for
the treatment of tonsillitis, cough, whooping cough, urticaria,
dysentery, and diarrhea (10). Extracts prepared from the roots and
aerial parts of G. mexicanum, used for ailments such as stomach
pain, diarrhea, and dysentery, have been noted to exhibit activity
against diarrhea and dysentery pathogens. Another study reports
that Geranium dielsianum, used in alternative medicine in South
America for treating diabetes, lowers blood glucose levels (11).
In Eastern medicine, Geranium thunbergii is commonly used not
only for its hemostatic and anti-diarrheal properties but also for
sterilization purposes (12).

In this context, the antimicrobial and anti-quorum sensing
activities of extracts prepared from Geranium sp. using four
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different solvents were investigated within the scope of the study.

Materials and Methods

Preparation of plant extracts

Geranium sp. samples were collected from Rize Ovit
Plateau in July 2018. Genus's identification was performed by
academicians from Botany department at Recep Tayyip Erdogan
University. Herbarium procedures were carried out with the
assistance of Prof. Dr. Vagif Atamov. The extract was prepared
using the maceration method with flower part of the plant (13).
Final sample concentration was set up as 10 mg/mL of the plant
extraction.

Antimicrobial activity

Antimicrobial activity of Geranium sp. extracts was tested
against Staphylococcus aureus ATCC 25923, Escherichia coli
American Type Culture Collection (ATCC) 25922 Pseudomonas
aeruginosa ATCC 27853, Bacillus subtilis ATCC 6633, Bacillus
cereus ATCC 14579, Enterococcus faecalis ATCC 29212,
Enterobacter aerogenes ATCC 13048, Yersinia pseudotuberculosis
ATCC 6904, Acinetobacter haemolyticus ATCC 19002, Klebsiella
pneumoniae ATCC 13883, Salmonella typhimurium ATCC 14028,
Candida parapsilosis ATCC 22019, Candida albicans ATCC
10231, Mycobacterium smegmatis ATCC 607, C. violaceum ATCC
12472. All strains were ATCC standard microorganisms and
were obtained from the culture collection of the Department
of Medical Microbiology, Medicine Faculty, Black Sea Technical
University Trabzon/TURKEY.

Antimicrobial activity of Geranium sp. extracts was evaluated
using the agar well diffusion method. The agar well diffusion
method involves preparing agar plates and inoculating them
with a microbial suspension. Before the experiments, fresh
cultures of bacteria were prepared on Miueller Hinton agar
(MHA). During the experiment, bacteria were prepared at a
density of 0.5 McFarland Candida species and 1 McFarland. Then,
bacteria were spread on MHA media with sterile swabs. 50 pL
of the extracts at 10 mg/mL stock concentration were placed
in the wells and the bacteria were incubated at 37 °C overnight
and 2 nights with fungus. Wells were created in the agar, and a
test substance is added to each well. After incubating the plates
to allow microbial growth, the zones of inhibition around the
wells are measured to assess the antimicrobial activity of the
substance. The size of these zones indicates how effective the
test compound is against microorganisms. Fifty microliters of
Geranium extracts were added to the wells. Fungi were incubated
for two days and bacteria for one day. Activity was determined
by measuring the zone diameters around the wells (14, 15). All
experiments were performed as three replicates. Ampicillin,
gentamicin, ciprofloxacin and amphotericin B (200pg/mL) use for
antimicrobial activity test for positive controls. Dimethyl sulfoxide
(DMSO) negative control for the experiments.

The extracts were tested within a concentration range of 5 mg/
mL to 39.06 pug/mL. For this purpose, 100 uL of the extract from
the 10 mg/mL working stock solution was taken and transferred
to the first well containing to 100 puL media. Subsequently, a two-
fold serial dilution was performed starting from the first well. For
bacteria, Mueller Hinton broth-Il was utilized, while Brain Heart
Infusion (BHI) broth was employed for M. smegmatis. Candida
species were tested in RPMI (Roswell Park Memorial Institute) 1640
with 0.2% glucose following the guidelines of EUCAST (2022).
MIC values represented the lowest concentration of substances
preventing visible growth of test strain. To determine Minimum
Bactericidal Concentration (MBC), 50-pL samples were extracted
from the MIC well and the preceding three wells. These samples
were then plated on media specific to each microorganism and
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incubated at 37 °C for the respective durations. The MBC was
defined as the lowest concentration inhibiting viable cell growth
on the plate (16).

Anti-quorum sensing activity

Chromobacterium sp. were then cultured in 5 mL of LB
medium, shaken at 175 rpm, and incubated for 24 hours at 37
°C. Subsequently, 50 pL of each culture was inoculated into 5 mL
of soft LB agar, with C6-AHL and C7-AHL added for CV026, and
25 uL (1 mM) of C12-AHL added for VIR07 among the indicator
strains. These cultures were applied to LB agar plates, allowed
to dry, and 6 mm wells were opened, followed by the addition
of 50 uL of determined Sub-MIC concentrations of each extract.
The presence of anti-quorum sensing activity was identified by
assessing zones where bacterial growth continuity was observed,
while the formation of the purple pigment was suppressed, as
described in previous studies (17, 18). Vanilla used as positive
control for the quorum sensing activity experiments respectively.
Dimethyl sulfoxide (DMSO) negative control for the experiments.

Statistical analysis

Results were presented as mean values and standard error
(meanzSE). Data were tested using GraphPad 9.0 (GraphPad
Software, Inc., La Jolla, CA, USA). Statistical analysis of the results
was based on chi-square test. Significant differences were
statistically considered at the level of p<0.05 otherwise given.

Results

Antimicrobial activity results

The antibacterial activity of Geranium sp. was found to be
particularly high against S. aureus and A. haemolyticus, while it
also exhibited antifungal activity against both Candida sp. (Table
1.

Table 1. Antimicrobial activity results of Geranium sp.

Ger Controls
MeOH EtOAc EtOH

S. aureus 20.33 +0.57 20+0.0 20+0.0 30.33+0.47
B. subtilis 13+3.6 12.66+1.52 - 22.33+0.47
E. faecalis = 15£1.0 10.30.57 15:0
E coli - - - 25:0
P. aeruginosa - - - 13£0.47
A. haemolyticus 16+0.0 2000 20+1.0 230
K. pneumoniae 15£1.73 - - 22+0
E. aerogenes - - - 19:0.47
S. typhimurium = = = 170
C. violaceum 24:0.0 13.33+2.30 - 30.33+0.47
C. albicans 22+2.0 18.66+2.08 1700 280
C. parapsilosis 17£1.73 16£1.0 14.33+1.15 250
M. smegmatis = 14.33+2.08 9+2.0 24.33+0.47

Data was expressed in mm. -: No activity #: Standard deviation

The minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC) values of Geranium sp. were
found to be lowest for C. violaceum and C. albicans (Table 2).

Anti-quorum sensing activity results

Anti-quorum sensing activity was determined and only the
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extract of Geranium sp. prepared in MeOH exhibited violacein
suppression activity (Table 3).

Table 2. MIC and MBC results of Geranium sp.

3 F 3 ¢ 3

8 8§ S ] 8 &

E § § § § B

3 < S s S ]

v < L S S S

MeOH MIC 125 250 250 3.2 625 250
MBC 250 500 500 625 1285 500
Et0Ac  MIC 250 250 - - %50 500
MBC 500 500 - - 500 1000

EOH  MC 250 250 - - %0 -
MBC 500 500 - - 500 -

Data was expressed in pg/mL. - : No activity.

Table 3. Anti-quorum sensing activity results

C. violaceum  C. violaceum (. violaceum (. violaceum

12472 31532 VIRO7 CV026
MeOH + + + +
Et0Ac = = = =
EtOH - - - -
Hxn = o = -

+: Showed activity -: No activity was observed

Discussion

Uncontrolled and indiscriminate consumption of antibiotics
leads to antibiotic resistance, posing a significant threat to public
health. Resistance to beta-lactam and glycopeptide antibiotics,
especially in microorganisms such as S. aureus, is increasing and
is a serious concern. Discovery of new compounds that may
be effective in combating resistance is of great importance.
Current statistics highlight the need for non-toxic, affordable and
accessible therapeutics for treating infectious diseases (19).

Geranium species have received significant attention due
to their antimicrobial properties attributed to various bioactive
compounds present in their essential oils. In antimicrobial activity
studies, compounds designed using Pelargonium graveolens,
a member of the Geraniaceae family, were investigated and
reported to be particularly effective on S. aureus and E. coli (20).
Bigos et al. (2012) found that oils obtained from the Geranium
plant were effective against S. aureus (21). Although crude extract
of Geranium sp. was used in our study, similarly high activity
on S. aureus was observed. Considering this data, the effect of
Geranium extracts on S. aureus seems promising. At the same
time, our study results reveal that Geranium MeOH, EtOAc,
EtOH extracts show activity against A. haemolyticus and Candida
species.

Like our results, researchers have shown that the antimicrobial
activity of Geranium essential oil is not uniform across different
bacterial strains. For example, studies have reported varying
degrees of susceptibility between resistant and susceptible
strains of Enterococcus spp. (22, 23). The ability of Geranium
essential oils to inhibit the growth of C. albicans has also been
documented, highlighting its potential as a natural antifungal
agent. The presence of phenolic compounds in Geranium extracts
has been associated with high antibacterial properties due to the
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ability of these compounds to disrupt microbial cell membranes
and interfere with basic metabolic processes (24).

In addition to antimicrobial activity, Geranium species have
been found to exhibit different activities, which may contribute to
their overall therapeutic potential (25). These multiple activities,
antimicrobial, anti-inflammatory, antibiofilm and antioxidant,
position Geranium as a valuable candidate for a variety of
applications, including food preservation and therapeutic
formulations aimed at treating infections and inflammatory
conditions (26).

The safety profile of Geranium essential oil is remarkable as it
is generally recognized as safe (GRAS) by regulatory authorities
and is suitable for use in food and cosmetic products (25,
26). The industrial importance of Geranium extends beyond
its antimicrobial properties; it is also used in perfumery and
aromatherapy, further highlighting its versatility (27).

Especially in recent years, screening for inhibition of
the mechanism called quorum sensing, which involves the
communication system of bacteria, has been rapidly increasing
in new therapeutic research. Bacteria are thought to become
pathogenic through quorum sensing. Therefore, the detection
of substances showing anti-quorum sensing activity is of great
importance. It is predicted that the Geraniaceae family, which has
been presented with different biological activities in literature,
also has the potential for quorum sensing. At the same time,
bioactive compounds found in Geranium sp. may also synergize
with other natural anti-quorum sensing agents, increasing their
overall efficacy against bacterial pathogens. This multifaceted
approach not only targets the bacterial communication systems
but also reduces oxidative stress, a factor that often contributes
to bacterial pathogenicity (28).

Literature review reveals that Geranium species have not been
extensively investigated for their anti-quorum sensing activities
(29). Especially in recent years, much work has been done to
increase quorum detection screening (30). Elmanama and Al Reefi
(2017) investigated the antimicrobial and anti-quorum sensing
activities of Pelargonium hortorum and P graveolens from the
Geraniaceae family and stated that P. hortorum in particular had
potential (31). It has been reported that the inhibition of violacein
by Pelargonium sidoides, which belongs to the Geraniaceae
family, is >80% at > 250 pL (26). Another study with P. hortorum
revealed the quorum sensing activity of the plant at the genetic
level and demonstrated its antimicrobial activity (32). Literature
data show that especially Pelargonium species from the
Geraniaceae family are frequently studied. Our study presents
a comprehensive preliminary screening by including 4 different
solvents of the species Geranium sp. At the same time, the
study data showed that Geranium sp. MeOH extract suppressed
violacein pigment production in C. violaceum species, indicating
its potential to inhibit bacterial communication systems. In line
with these results, it is planned to use MeOH extract for different
studies and to advance the study in future research.

Conclusion

The rising threat of antibiotic resistance calls for innovative
approaches to combat bacterial infections. Geranium species,
with their rich bioactive compound content, offer promising
alternatives to conventional antibiotics. This study demonstrates
the antimicrobial potential of Geranium extracts, particularly
against S. aureus, A. haemolyticus, and Candida species.
Furthermore, the methanol extract of Geranium exhibited
significant anti-quorum sensing activity, which is crucial in
inhibiting bacterial communication systems that lead to
pathogenicity.
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The findings align with existing research that highlights
the efficacy of plant-derived compounds, particularly from
the Geraniaceage family, in disrupting microbial growth and
communication. As natural products gain increasing attention in
the search for sustainable and non-toxic therapeutics, Geranium
species could play a significant role in the development of
alternative antimicrobial agents. Further investigation is necessary
to fully understand the scope of Geranium's anti-quorum sensing
capabilities and to explore potential synergistic effects with other
natural compounds. This research provides a foundation for
future studies aimed at developing plant-based antimicrobials,
which could mitigate the global antibiotic resistance crisis while
offering safer and more accessible treatment options.
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Presence of Helicobacter pyloriand features of endoscopic findings

in patients with dry eye

GOz kurulugu olan hastalarda Helikobakter pilori varhgi ve endoskopik bulgularin
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ABSTRACT

Aim: Helicobacter pylori causes peptic ulcer, gastric adenocarcinoma, and also causes
many extra-gastric involvement. Although contradictory results have been reported
in previous studies, some ocular diseases have been associated with Helicobacter
pylori infection. Our study aimed to investigate the relationship between the
presence of dry eye and Helicobacter pylori infection.

Material and Method: Demographic data, drug, smoking, alcohol use, endoscopic
and histological findings, and presence of dry eye were documented. Endoscopic and
histopathological findings were compared between patients with dry eye and the
control group. The data were analyzed statistically. Statistical significance was set at
P <0.05.

Results: Sixty patients with dry eye and 36 without dry eye were included in the
study. The presence of Helicobacter pylori was significantly higher in patients with dry
eye. While the incidence of Helicobacter pylori was 78.3% (n=43) in the patient group
with dry eye, the incidence of Helicobacter pylori was 50.0% (n=18) in the group
without dry eye (p=0.004). There were no differences between the groups in terms
of endoscopic and histopathological findings.

Conclusions: Helicobacter pylori is also associated with extragastric involvement
because of the interaction between bacterial virulence factors and host and
environmental factors. Therefore, in the presence of eye diseases, such as dryness,
the presence of Helicobacter pylori should be investigated and treated if positive.

Key Words: Dry eye, Endoscopy, Helicobacter pylori.
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Amag: Helicobacter pylori, peptik ilser ve mide adenokarsinomunun yani sira birgok
mide digi tutuluma da neden olmaktadir. Yapilan galigmalarda geliskili sonuglar
bildirilse de bazi goz hastaliklarinin Helicobacter pylori ile iliskili oldugu rapor
edilmistir. Calismamizda kuru goz varligi ile Helicobacter pylori pozitifligi arasindaki
iliskiyi aragtirmayi amagladik.

Gereg ve yontem: Demografik veriler, uyusturucu, sigara, alkol kullanimi, endoskopik,
histolojik bulgular ve kuru goz varligi dokiimante edildi. Kuru géz hastalari ve kontrol
grubu arasinda endoskopik ve histopatolojik bulgular karsilastirildi. Veriler istatistiksel
olarak analiz edildi ve p<0,05 olan degerler anlamli kabul edildi.

Bulgular: Calismaya kuru gozii olan 60, kuru gozii olmayan 36 hasta dahil edildi. Kuru
g6zl olan hastalarda Helicobacter pylori varligi anlamli olarak daha yiiksek bulundu.
Kuru gozii olan hasta grubunda Helicobacter pylori gorilme sikligi %78,3 (n=43)
iken, kuru goézii olmayan grupta Helicobacter pylori gorilme sikhgr %50,0 (n=18)
idi (p=0,004). Endoskopik ve histopatolojik bulgular agisindan gruplar arasinda fark
yoktu.

Sonug: Bakteriyel virlilans faktori ile konak ve gevresel faktorlerin etkilesimi sonucu
Helicobacter pylori'nin birgok ekstragastrik tutulumla da iligkili oldugu bilinmektedir.
Bu nedenle kuruluk gibi goz hastaliklarinin varliginda Helicobacter pylori varliginin
arastirilip pozitif ise tedavi edilmelidir.
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Giris

Helicobacter pylori (H. pylori), 1982'de kesfedilen spiral
sekilli, kamgili bir Gram negatif basildir. Bulasma yolu fekal-oral
veya oral-oraldir (1). H. pylori 6énemli bir halk saghgr sorunu
olmaya devam etmektedir. 2015 yilinda diinya genelinde yapilan
calismalarda 4,4 milyar kisinin enfekte oldugu bildirilmistir.
Prevalansi cografyaya gore degiskenlik gostermekle birlikte
ozellikle sosyoekonomik kosullarin distk oldugu Ulkelerde
yiksek oldugu bilinmektedir. Yapilan calismalarda H. pylori
prevalansi %37.1 ile %79.1 arasinda bildirilmistir (2). Bu bakteri
tipik olarak insan midesinde kolonize olur ve gastroduodenal
sistemin en yaygin enfeksiydz patojeni olarak kabul edilmektedir
3)-

H. pylorinin peptik Ulser, mide lenfomasi ve
adenokarsinomu basta olmak Uzere bircok hastaligin gelisimi
ile iliskili oldugu bilinmektedir (4,5). Ancak son yillarda yapilan
calismalarda  noérodejeneratif, metabolik, kardiyovaskdiler,
hepatobiliyer, pankreas ve kolorektal hastaliklari iceren cesitli
ekstra gastrik etkilerde de H. pylori enfeksiyonunun olasi rold
One surtlmistlir (6-8). Bu baglamda, H. pylori enfeksiyonu,
bircok organ sisteminden kaynaklanan hastaliklarin baslangicini
ve siddetini etkiliyor gibi gdrinmektedir. Bu hastaliklarin bazilari
icin, patolojik mekanizmanin net bir aciklamasi olmadan sadece
H. pyloriile iliskili oldugu belirtilmistir. Ancak bazi hastaliklar ile H.
pyloriiliskisinin ¢cok glclu oldugu bilinmektedir. Aradaki patolojik
mekanizmanin net olarak ortaya konulmasindan dolayi, mevcut
hastaliklarin varliginda H. pylori enfeksiyonunun belirlenmesi ve
varsa eradike edilmesi gerektigi belirtilmektedir (7,9).

Akoz gozyasi eksikligi olan kuru goz, lakrimal gdzyasi
sekresyonunun yetersizliginden kaynaklanmaktadir. Sjogren
sendromu (SS)'na bagh kuru géz ve SS'ye bagh olmayan kuru
g6z olmak Uzere iki gruba ayrilmaktadir. SS, lakrimal ve tukarik
bezlerinin bir otoimmin sire¢ tarafindan hedef alindigi bir
ekzokrinopatidir. Gozyasi ve tukirik bezlerinin aktive edilmis
T hicreleri tarafindan infiltre edilmesi, asiner ve duktiler
hiicre 6limiine ve gdzyasi veya tikirigin hiposekresyonuna
neden olmaktadir (10,11). H. pylori'nin, gastrit, mide Ulseri ve
mide kanseri gibi gastrointestinal hastaliklarin yani sira bircok
otoimmiin hastaligin potansiyel tetikleyicisi oldugu bilinmektedir.
Yapilan calismalarda kronik H. pylori enfeksiyonlarinda serum
C-reaktif protein degerinde artis rapor edilmistir ve bu, hastanin
kalici bir inflamatuar durumda oldugunu gdstermektedir. Bu tir
kronik inflamasyonun antijenleri uyarmaya devam edebilecegi ve
sistemik inflamatuar reaksiyonlara neden olarak gastrointestinal
sistem disinda otoimmiin hastaliklara yol agabilecedi yoniinde
bir hipotez vardir. SS, romatoid artrit, lupus, vaskilit, idiyopatik
trombositopeni, otoimmiin cilt hastaliklari bunlara 6rnek olarak
gosterilmektedir (10-12).

H. pylori'nin acik acili glokom, santral ser6z koryoretinit,
Uveit ve blefarit gibi okiler patolojiler ile iliskisi daha ©nce
gosterilmistir (13,14). Ancak Sjogren ile iliskili g6z kurulugu ve
H. pylori arasindaki iligkiyi inceleyen calismalar olmakla birlikte
normal popilasyonda goz kurulugu ve H. pylori arasindaki
iliskiyi inceleyen nadir calisma bulunmaktadir (15-18). Biz de
calismamizda kronik hastaligi olmayan hastalarda géz kurulugu
ile H. pylori varh@i arasindaki iliskiyi incelemeyi amacladik.

Gere¢ ve Yontem

Calismaya Temmuz 2021-Ekim 2021 tarihleri arasinda
hastanemiz g6z hastaliklar polikliniginden muayene edilen ve
dispeptik yakinmalardan dolayi iist gastrointestinal sistem (GiS)'e
yonelik endoskopi ile tetkik edilen 96 hastanin dosyasi geriye
donik olarak incelendi. Calismamiz retrospektif olgu-kontrol
calismasi olarak dizayn edildi. Gebeler, organ nakli (karaciger,
bobrek, kemik iligi) yapilmis olan hastalar, kronik karaciger
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hastaligi ve kronik bébrek hastaligi olanlar, GIS ile ilgili gecirilmis
operasyonu olanlar calismaya dahil edilmedi. Yakin zamanda
okiler enfeksiyon gecirenler, okiler cerrahi, alerjik hastalik
Oykiisu veya g6z tutulumu yapabilen Steven-Johnson sendromu,
A vitamini eksikligi, SS, Wegener granlilomatozu veya herhangi
bir kanser tirl gibi hastaligi bulunanlar calisma disi birakildi.
Calismaya alinan 96 hastada demografik 6zellikler (yas, cinsiyet),
hastanin almis oldugu ve mide mukozasini etkileyebilecek
tedaviler (non-steroid anti-inflamatuvar ilaglar), sigara kullanimi,
alkol kullanimt ile ilgili veriler dokiimante edildi. Gastrointestinal
sisteme etki edebilecek; sigara, alkol, alinan ilaclar ve demografik
ozellikler gibi faktorlerin esit dagilimina dikkat edildi.

Endoskopik degerlendirme

Hastalarin  endoskopik bulgulari  ve histopatolojik
verileri dokiimante edildi. Hastalarin endoskopileri hastanemiz
endoskopi Unitesinde Fujinon EG530WR endoskopi cihazi
kullanilarak yapildi. Tim hastalar endoskopi 6ncesi 6 saat ag
birakildi ve lokal faringeal xylocaine anestezisi sonrasinda
endoskopi islemi yapildi. Endoskopi sirasinda mide ve duodenum
detayli olarak incelendi ve H. pylori enfeksiyonu acisindan
biyopsiler alindi.

Histopatolojik degerlendirme

Biyopsi forsepsi kullanilarak endoskopik degerlendirme
esnasinda hastalardan antrumdan punch biyopsisi alindi.
Alinan biyopsi materyalleri %10 formaldehit icerisinde patoloji
laboratuvarina gonderildi. Rutin doku monitdrizasyon islemlerinin
ardindan parafine gdémdilen doku &rnekleri 5 mikron kalinliginda
kesilerek rutin Giemsa ile boyandi ve 1sik mikroskobunda
degerlendirildi. Degerlendirme icin doku yetkinligi olmayan
ornekler calisma disi birakildi. Dokuda H. pylori varligina yénelik
degerlendirme yapildi.

GOz kurulugunun degerlendirilmesi

Calismaya alinmadan o6nce tim katilimcilara gérme
keskinligi, yarikli lamba muayenesi, goz ici basinci dl¢imi ve
g6z dibi muayenesini kapsayan tam oftalmolojik muayenenin
ardindan floresein ile boyanan gézde gbzyasinin parcalandigi ilk
an 6lcildu. Ug ayn dlciimiin ortalamasi alinarak gézyasi kinlma
zamani (BUT) testi sonucu kaydedildi. BUT skoru 10 degerinin
altinda olmasi g6z kurulugu olarak kaydedildi. Schirmer testi,
standart test kagidi topikal anestezi altinda alt kapak 1/3 dis
yana yerlestirilerek yapildi. Schirmer testi skoru 10 degerinin
altinda olmasi g6z kurulugu olarak kaydedildi. BUT ve Schirmer
testlerinden biri veya her ikisinin distuk olmasi durumunda géz
kurulugu olarak kabul edildi (14,15).

Etik onami

Bu calisma icin etik onay Van Egitim ve Arastirma
Hastanesi Klinik Arastirmalari Etik Kurulu'ndan alinmistir (Onay
no: 07/01/2021/2021-01). Tim prosedurler kurumumuzun insan
deney komitesinin etik standartlarina ve Helsinki Bildirgesi'ne
uygundu.

istatistiksel analiz

Calismamizin sonuglari "The Statistical Package for the
Social Sciences 22.0 (SPSS Armonk, NY: IBM Corp.)" programi
ile analiz edildi. Strekli degere sahip veriler ortalama + standart
sapma, kategorik veriler ise frekans ve ytzde (n,%) olarak verildi.
Gruplarin parametrik verileri student T testi ile karsilastirild
ve kategorik verilerin test edilmesinde tek ornek ki-kare veya
iki oranli Z testi kullanildi. Ayrica 5'ten az godzlemle yapilan
karsilastirmalarda Fisher's Exact testi kullanildi. p<0,05 olan
olgular istatistiksel olarak anlamli kabul edildi.
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Bulgular

Calismaya 33 (%55,0)'U kadin olmak Uzere 60 goz
kurulugu saptanan hasta ile 18 (%50.0)'i kadin olmak lizere 36
g6z kurulugu saptanmayan hasta olmak Uzere toplamda 96
hasta dahil edildi. G6z kurulugu saptanan ve saptanmayan
hastalar arasinda demografik 6zellikler ve endoskopik bulgulari
etkileyebilen etkenler olan ila¢ kullanimi, sigara-alkol kullanimi
agisindan yapilan karsilastirmada anlamli bir farklilk saptanmadi
(p>0,05) (Tablo 1).

Tablo 1. Gz kurulugu olan ve olmayan hastalarin demografik dzellikleri ve ilag kullanimlarinin
karsilastirimasi

Demografik Kuru gozii Kuru gozii Total p

ozellikler ve ilag olan hastalar  olmayan hastalar n:96

kullanimi (n:60) (n:36)

Yas (Yil£SS, aralik) 42,2+12,3 38,5414 40.8+12.1 0148
(22-62) (24-61) (22-62)

Cinsiyet (Kadin) 33(%55.0) 18(%50,0) 51(%531) 0,635

Sigara igimi 10(%16,7) 12(%33,3) 22(%229) 0,060

Alkol kullanimi 8(%13,3) 2(%5.6) 10(%104) 0227

NSAii 36(%60,0) 24(%66.7) 60(%625) 0514

§S: Standart sapma. NSAii: Non steroidal anti-inflamatuvar ilag.

Gruplar arasinda endoskopik veriler acisindan yapilan
kiyaslamada; antral gastrit, pangastrit, 6zofajit, gastrik Ulser,
duodenal dlser, bulbit, hiatal herni, kardiyodzofageal sfinkter
disfonksiyonu, alkalen refli, barret metaplazi ve atrofik gastrit
agisindan aralarinda anlamh farklilik olmadigi gorilda (p>0,05)
(Tablo 2).

Tablo 2. Goz kurulugu olan ve olmayan hastalarin endoskopik bulgularinin karsilastirnimasi

Endoscopik dzellikler Kuru gézii Kuru gozii Total n:96 p
olan hastalar olmayan
(n:60) hastalar
(n:36)
Antral gastrit (n,%) 16(%26,7) 6(%16,7) 22(%229) 0,259
Pangastrit (n,%) 44 (%13,3) 28(%717.8) 72(%75,1) 0,626
Gzofajit (n, %) 12(%20,0) 2(%5,6) 14(%14,6) 0,052
Gastrik iilser (n,%) 5(%8.3) 0(%0,0) 5(%5.2) 0,075
Duodenal iilser (n, %) 2(%3.3) 4(%M1) 6(%6.3) 0,127
Bulbit (n, %) 4(%8,7) 6(%16,7) 10(%10,4) 0,120
Hiatal herni (n,%) 2(%3.3) 0(%0.0) 2(%2,) 0,268
Kis disfonksiyon (n,%) 8(%13,3) 4(%1,1) 12(%12,5) 0,750
Alkalen reflii (n, %) 2(%3.3) 0(%0.0) 2(%2,1) 0,268
Barret metaplazi (n,%) 2(%3.3) 2(%5,6) 4(%4,2) 0,598
Atrofik gastrit (n,%) 2(%33) 5(%139) 1(%73) 0,054

K0S: Kardiyobzofageal sfinkter.

Gruplar arasinda histopatolojik veriler acisindan yapilan
kiyaslamada; Schirmer testi pozitif olan grupta ve BUT degeri
disik olan hastalarda H. pylori gorilme orani anlamh olarak
daha yuksek saptandi. Schirmer testi pozitif olan 22 hastanin 20
(%90,9)'unda H. pylori pozitifiken sadece 2 (%9, 1) hastada H. pylori
negatif saptandi (p=0.008). BUT skoru dislik olan 56 hastanin 43
(%76,8)'inde H. pylori pozitif iken, 13 (%23,2) hastada H. pylori
negatif saptandi (p=0.024). Schirmer test pozitifligi veya BUT
deger dusukligunden biri veya her ikisi pozitif olan hastalarda
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g6z kurulugu varligi olarak degerlendirildiginde; g6z kurulugu
olan grupta H. pylori gérilme orani anlaml olarak daha yiksek
saptandi. Gz kurulugu olan hasta grubunda H. pylori gorilme
orani %78,3 (n=47) iken g6z kurulugu olmayan grupta H. pylori
gorilme orani %50,0 (n=18) olarak saptandi (p=0.004) (Tablo 3).

Tablo 3. Kuru gdzii olan ve olmayan hastalarin histopatolojik bulgularinin karsilastiriimasi

Endoscopik dzellikler Kuru gbzii Kuru gbzii Total n:96 p
olan hastalar olmayan
(n:60) hastalar
(n:36)
Gastrit (n, %) 60 (%100) 34 (%94,4) 94 (%97.9) 0,065
Gastrik iilser (n, %) 5(%8,3) 0(%0,0) 5(%5.2) 0,075
Duodenal iilser (n, %) 2(%3.3) 4(%M,1) 6(%6.3) 0127
Bulbit (n, %) 4(%86,7) 6(%16.7) 10(%10,4) 0,120
Alkalen reflii (n,%) 2(%33) 0(%0,0) 2(%2) 0,268
Barret metaplazi (n, %) 2(%3.3) 2(%5,6) 4(%4,2) 0,598
Atrofik gastrit (n,%) 2(%3.3) 5(%13.9) 1(%173) 0,054
H. pylori (n,%) 47(%78,3) 18(%50,0) 65(%677) 0,004

Tarhsma

H. pylori enfeksiyonu en sik mide belirtileri ile iliskili
olmasina ragmen, artan kanitlar ekstra gastrik hastaliklardaki
roline dikkat ¢cekmistir. H. pylori enfeksiyonunun gastrik patolojik
durumlarla iliskisi iyi bilinmesine ragmen, bu bakterinin konakgl
organizma Uzerindeki etkileri hala sorgulanmaktadir. Clnkd her
ne kadar lokal kalan bir bakteri de olsa sistemik patolojik etkiler
gosterebilir. H. pylori ile ilgili en blyuk endise, sadece mide disi
hastaliklardaki nedensel roliyle ilgili degil, ayni zamanda hastalik
fenotipini degistirme yetenegiyle de ilgilidir (15,16).

Go6z kurulugu ile H. pylori arasindaki iliskiliyi inceleyen
calismalara bakildiginda yapilan calismalarin  ¢ogunlugunun,
agiz ve goz kurulugu ile seyreden SS'li hastalarda yapildig
gorulmastar (16,17). Vardhan ve ark. (18) tarafindan yapilan ve
okuler hastaliklarla H. pylori iliskisini degerlendirdikleri ve 50 H.
pylori pozitif ile 50 H. pylori negatif hastanin alindigi ¢alismada
H. pylori pozitif grupta 5 (%10), H. pylori negatif grupta 2(%4)
hastada kuru goz oldugunu goézlemlenmistir. Fakat kuru goz
insidansi H. pylori grubunda daha ylksek bulunmasina ragmen iki
grup arasinda istatistiksel olarak anlamli farkliik saptanmamistir.
Lee ve ark. (19) tarafindan yapilan ve toplamda 50 hastanin
degerlendirildigi ve kuru g6z hastalarinda Ure nefes testi ile H.
pylori'yi test ettikleri calismalarinda H. pylori pozitif grupta kuru
g6z anlamli olarak daha fazla goriilmekle birlikte, H. pylori pozitif
hastalarda SS'ye ilerlemenin daha fazla oldugu saptanmistir.
Ayrica H. pylori pozitif olan hastalarda H. pylori negatif olan
hastalara gore okuler ylzey hastaligi indeksinin anlamli olarak
daha yuksek oldugunu saptamislardir (39,7 + 21,1 karsilik 28,5 +
19,8). Meibomian bez kaybi oraninin da benzer olarak H. pylori
pozitif olanlarda daha fazla oldugu gosterilmistir. Bu nedenle
yazarlar tarafindan kuru goz ile takip edilip H. pylori pozitif
saptanan hastalarin SS'ye ilerleme acisindan takibinin yapilmasi
gerektigi 6nerilmistir (19). Blomberg ve ark. (20) tarafindan yapilan
ve 106 hastanin alindigi baska bir calismada da H. pylori pozitif
olan hastalarda g6z kurulugunun anlamli olarak daha yuksek
oldugu raporlanmistir. Bizim calismamizda da benzer olarak goz
kurulugu olan hastalarda H. pylori pozitifliginin anlamli olarak
daha yuksek oldugu goérildi. Bu baglamda H. pylori pozitifligine
eslik eden kuru g6z varliginda, hastalarin SS gelisimi acisindan
takip edilmesinin mantikli bir goriis oldugu sdylenebilir.

H. pylori, otoimmin reaksiyonlar tetikleyen yaygin olarak
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bilinen enfeksiy6z faktorlerden biridir. Bazi arastirmacilar, H. pylori
tarafindan Uretilen 60 kDa'lik bir 1si soku proteininin (HSP60), H.
pylori antijenlerinin bir bileseni olarak molekiler benzerlik yoluyla
insan lenfositlerinin aktivasyonunu indiikledigini ve bu proteinin
homolojisi nedeniyle insan viicudunun immunolojik toleransina
zarar verebilecegini bulmustur (21,22). Chen ve arkadaslarinin
yaptigi meta-analizde SS'li hastalarda H. pylori pozitifliginin
anlaml olarak daha yiiksek oldugu goérilmustir (16). Bilindigi
gibi SS'li hastalarda lenfoma gelisme riski daha yiksektir. H. pylori
enfeksiyonunun SS ile iliskili MALT lenfoma icin bir risk faktord
oldugu bilinmektedir (23). Benzer patofizyolojik mekanizmalarla
H. pylori'nin gdz kurulugunun gelisiminde etkili oldugu da
distndlmektedir (21,22,24). Biz calismamizda SS hastalarini
calisma disi birakarak saghkl bireylerde H. pylori'nin g6z kurulugu
Uzerindeki etkisini arastirdik ve H. pyloriile gdz kurulugu arasinda
iliski oldugunu gosterdik. Hem SS hastalarinda hem de H. pylori
pozitif hastalarda MALT lenfoma gelisme riskinin arttigi goz
oninde bulunduruldugunda H. pylori'nin SS ve MALT lenfoma
gelisimine yol acarak hastaligi nasil agreve ettigi sdylenebilir.

Calismamizin  glgli ve zayif yonleri mevcuttur. Hasta
sayimizin az olmasi ve retrospektif olarak dizayn edilmis olmasi
calismamizin zayif yonleridir. Calismaya alinan tim hastalarimiza
endoskopik ve histopatolojik inceleme yapilmasi, H. pylori
varliginin endoskopi ile belirlenmesi, goéz kurulugu olan ve
olmayan gruplar arasinda endoskopik ve histolojik verilerle
kiyaslama yapilmasi ¢alismamizin glgli yonlerindendir.

Sonug¢

H.pylori, bakteriyelvirulansfaktorilekonakve cevresel faktorler
arasindaki etkilesim sonucunda basta gastroduodenal hastaliklar
olmakla birlikte, bircok ekstragastrik tutulum ile de iligkilidir.
Gastroduodenal hastaliklarin  yaninda immuntrombositopeni,
nedeni bilinmeyen demir eksikligi anemisi ve B12 eksikliginde
de H. pylori enfeksiyonunun tedavi edilmesi 6nerilmektedir.
Calismamiz sonucunda H. pylori enfeksiyonunun g6z kurulugu
icin bir risk faktori oldugu soylenebilir. Bu nedenle goz kurulugu
olan hastalarda H. pylori eradikasyonunu 6nermekteyiz. Ancak bu
alanda yapilacak daha fazla ¢alismaya ihtiyac bulunmaktadir.

Etik Kurul Karari: Bu calisma icin etik onay Van Egitim
ve Arastirma Hastanesi Klinik Arastirmalarn Etik Kurulu'ndan
alinmistir (Onay no: 07/01/2021/2021-01).

Cikar Catismasi:
catismasi yoktur.

Yazarlar arasinda herhangi bir cikar

Finansal Destek: Yoktur.

Yazarlarin Katkilari: A.0. (0000-0003-1820-6026):
Veri toplama, isleme, uygulama, analiz, literatir taramasi, yazma.
O.D. (0009-0009-7397-1055): Veri toplama, isleme, uygulama,
analiz, literatlr taramasi, yazma. M.A.B. (0000-0001-8950-2629):
Veri toplama, isleme, uygulama, analiz, literatir taramasi, yazma.
N.B.K. (0009-0004-4738-749X): Veri toplama, isleme, uygulama,
analiz, literatlr taramasi, yazma. O.B. (0000-0002-0175-5574):
Veri toplama, isleme, uygulama, analiz, literatlr taramasi, yazma
Y.K. (0000-0001-8798-8354): Tasarim, isleme, analiz, yazim,
elestirel inceleme. M.K. (0000-0002-9727-5128): Tasarim, isleme,
analiz, yazim, elestirel inceleme.
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Revision results in recurrent chronic dacryocystitis who previously
underwent external DCR or diode laser DCR
Daha once eksternal DSR veya diod lazer DSR yapilan niiks kronik dakriyosistitlerde

revizyon sonuclari

Betiil Dertsiz Kozan'*, Bahadir Utlu?, Giinay Kozan®, Géniil Karatas Durusoy*

ABSTRACT

Aim: We aimed to evaluate our external dacryocystorhinostomy (DCR) results
performed by the same surgeon using a silicone tube in patients with recurrent
chronic dacryocystitis who had previously undergone external DCR or transcanalicular
diode DCR and to compare them with the literature.

Material and Methods: Patients who underwent external DCR due to recurrent
dacryocystitis between 2019-2022.They were divided into two groups. The first
group who had previously undergone external DCR and the second group who had
previously undergone transcanalicular diode laser DCR. Patients who were followed
for at least 12 months in the postoperative period and who came to regular follow-
up at 0, 1, 6 and 12 months were included in the study. At each examination, lavage
was performed, and the passage was open. Its openness was considered as success.

Results: 40 eyes of 40 patients were included in the study. 28 of the patients were
female (70%) and 12 were male (30%). The average follow-up period was 122
months. Nasolacrimal lavage was normal in 5 cases (25%) in the first group and 16
cases (80%) in the second group and surgical success was achieved. When the groups
were compared among themselves, a statistically significant difference was found in
terms of surgical success between the two groups (p<0,05).

Conclusion: The reason for the different success rates as a result of revision in
DCR performed externally with diode laser is due to the better protection of the
anatomical tissue after the first surgery with diode laser and less scar tissue.

Key words: Diode laser DCR, external DCR, revision DCR
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0z
Amag: Daha 6nce eksternal dakriosistorinostomi (DSR) veya transkanalikiiler diod
lazer DSR yapilan niiks kronik dakriosistitli hastalarda ayni cerrah tarafindan silikon
tlp kullanilarak yapilan eksternal DSR sonuglarimizin degerlendiriimesi ve literatiirle
kiyaslanmasi amaglanmistir.

Gereg ve Yontem: 2019-2022 yillari arasinda niiks dakriosistit nedeniyle eksternal DSR
yapilan hastalar incelendi. iki gruba ayrildi. 1. grup daha 6nce eksternal DSR yapilan 2.
grup daha dnce transkanalikiiler diod lazer DSR uygulanan olarak ayrildi. Postoperatif
donemde en az 12 ay boyunca takip edilmis olup 0., 1., 6. ve 12. ayda dizenli takibe
gelen hastalar calismaya dahil edildi. Her kontrolde lavaj yapilarak pasajin agik olmasi
basari olarak kabul edildi.

Bulgular: Calismaya 40 hastanin 40 gozii dahil edildi. Hastalarin 28’i kadin (%70), 12'si
erkekti (%30). Takip stresi ortalama 12+2 ay idi. 1. grupta 5 olguda (%25), 2. grupta
16 olguda (%80) nazolakrimal lavaj agik olup cerrahi basari elde edildi. Gruplar kendi
aralarinda karsilagtirildiginda her iki grup arasinda cerrahi basari agisindan istatistiksel
olarak anlamli fark bulundu (p<0,05).

Sonug: Diod lazer ile eksternal olarak yapilan DSR de revizyon sonucu basari
oranlarinin farkli olmasinin nedeni ilk cerrahi sonrasi anatomik dokunun diod lazerle
daha iyi korunmasina ve skar dokusunun az olmasina baglidir.

Anahtar Kelimeler: Diod lazer DSR, eksternal DSR, revizyon DSR
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Giris

Gozde sulanma ve iltihabi akintinin dnemli nedenlerinden
biri olan nazolakrimal kanal tikanikiginin tedavisi olan
dakriyosistorinostomi(DSR) ilk olarak 1904'de Toti tarafindan
ciltten lakrimal keseye ulasmak seklinde tarif edilmistir (1).
Kronik dakriyosistit ve nazolakrimal kanal tikanikliklari ile ilgili
bilgi arttikca eksternal girisim gelistirilmistir. Bourguet ve
Dupuy-Dutemps ise 1921'de lakrimal keseyi nazal mukozaya
agizlastirmistir (2). Ohm tarafindan ise 1926'da nazal mukozal
posterior ve anterior fleplerin lakrimal keseye sltlrasyonu
tariflenmistir (3). Daha sonra eksternal DSR'de silikon tip
uygulamasi gerceklestirmistir (4). Yapilan calismalarda eksternal
yaklasim ile %90-95 oraninda basari bildirilmistir (5,6). Teknolojinin
gelismesi ile endonazal endoskopik ve transkanalikiler diod DSR
gibi yeni yaklasimlar gelistirilmis ancak basari eksternal ydontemin
basarisina ulasamamistir (7). Basarisiz bir DSR ameliyatinin
ardindan hastanin sikayetlerinin devam etmesi hasta ve hekim
icin istenmeyen bir durumdur. Nuks vakalarda tekrar ameliyata
karar vermek ve uygulanacak yéntemi secmek cerrah acisindan
zorlayici bir durumdur. Primer vakalarda oldugu gibi niks
vakalarda da eksternal DSR ile %80-90 basari bildirilmistir (6,8).
Bu calismada farkl yontemlerle DSR yapilmis ve basarisiz olmus
niiks kronik dakriyosistitli olgularda revizyon eksternal DSR'nin
basarisinin degerlendirilmesi, ayrica gruplar arasindaki basari
orani kiyaslanarak ve ilk yapilan cerrahi yontemin revizyon
basarisi Gizerine etkisinin incelemesi hedeflenmistir.

Gere¢ ve Yontem

Calismanin etik kurul onayr SBU Gazi Yasargil Egitim ve
Arastirma Hastanesinden (09.09.2022/168) alindi. 2019-2022
yillari arasinda Goz Hastaliklari poliklinigine epifora sikayetiyle
basvuran, daha o©nce dis merkezlerde DSR ameliyati olan
hastalarin dosyalari retrospektif olarak incelendi. ilk ameliyatlari
sonrasinda tekrarlayan epifora sikayeti olan hastalardan anamnez
alindi, nazolakrimal lavaj gri kanil ve izotonik sollsyon ile alt
punktumdan yapildi, biyomikroskopik muayene yapildi, Jones'un
boya testi yapildi, Kulak Burun Bogaz Hastaliklari uzman hekimi
tarafindan anterior rinoskopi yapilarak obstruksiyon saptandi
ve revizyon cerrahi islemi olarak eksternal DSR yapilan hastalar
calisma kapsamina alindi. Postoperatif dénemde en az 12 ay
takip edilmis olup 0., 1., 6. ve 12. ayda takibe gelen hastalar
calismaya dahil edildi. Duzenli olarak takibe gelmeyen, 12
aydan daha az takip edilen olgular, daha 6nce birden fazla DSR
ameliyati olan, punktal ektropiyonu, lakrimal kesede timor
belirlenmis veya kanalikiler ve ortak kanalikuler obstriksiyon
olan hastalar calismaya dahil edilmedi. Olgular daha &nce
yapilan ameliyata gore iki gruba ayrildi. Hastalara 0., 1., 6. ve 12.
aylarda alt punktumdan gri kanil ve izotonik sollsyon ile lavaj
yapilarak nazolakrimal kanal acikhidi kontrol edildi. Hastalarin
timinde silikon tlpleri 6. ay kontroliinde alindi. Cerrahi basari
nazolakrimal lavajin acik olmasi ve hastanin epifora sikayetinin
kaybolmasi olarak kabul edildi.

Cerrahi Teknik

Tum olgulara genel anestezi altinda eksternal DSR ameliyati
ve silikon tiip entiibasyonu uyguland. ilk olarak hemostaza
amaciyla birkag bolgeye %1lik lidokain ve epinefrin subkutan
olarak yapildi. Cilt insizyonu 6nceki ameliyatin nedbe yerinden ya
da i¢ kantal ligamentin yapisma yerinin Ust kismindan baslayarak
10-15 mm cilt ve cilt alti olarak yapildi. Orbikularis kasi kesi hattina
paralel kesilerek ekarte edildi. Kiint disseksiyonla yapisikliklar
acllarak dnceden eksternal DSR olanlarda agilmis kemik pencere
ve periosta ulasildi, diod lazerle DSR yapilanlarda Kerrison punch
yardimiyla yaklasik 1x1 cm ebatinda kemik pencere agildi. Burun
mukozasi ve kese mukozasi ayrimi yapildi ve cevre dokulardan
ayrildi. Ortak kanalikile yakin ya da dnceki anastomoz alanindan
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genisleterek osteotominin flebine uyan bicimde nazal mukoza
ve keseden "H" seklindeki kesi ile flepler olusturuldu. Alt flep
eksize edildi. Alt kanalikilden 0 numara Bowman kandliyle
kese boslugu kontrol edildi. Lavajla sivi pasaji izlendikten sonra
Ust ve alt kanalikillerden silikon tip gegirilerek burun icinde 8
kez digim yapilarak baglandi. Daha sonra st flepler 6/0 vikril
sUtlr ile kenarlardan birlestirildi. Olusan flep orbikdlaris kasina
sUtlre edilerek asildi. Cilt alti ve cilt stttrasyonu ile ameliyata son
verildi. Butln hastalara ameliyat sonra oral antibiyotik, topikal
antibiyotik ve steroid, intranazal steroid, insizyon yerine epidermal
antibiyotik verildi. Hastalar, ameliyat sonrasi ilk gtin nazolakrimal
lavaj yapilmasinin ardindan taburcu edildi. Hastalara 1. hafta, 1.,
6., 12. ay takiplerinde nazolakrimal lavaj yapildi. 6. ay kontroliinde
silikon tupleri alindi.

istatistiksel Degerlendirme

IBM SPSS Statistics 24 paket programi kullanildi. Verilerin
Ozeti, ortalamatstandart sapma seklinde gosterildi. Gruplara gore
yaslarin dagilimi ve cinsiyet tanimlayici analiz ile degerlendirildi
ve p<0,05 istatistiksel olarak anlamli kabul edildi. iki grubun
basari oranlarini kiyaslamada Student t -testi kullanildi ve p<0,05
istatistiksel olarak anlamli kabul edildi.

Bulgular

Galismamizda, 40 hastanin 40 g6zl retrospektif olarak
incelendi. Olgular daha &nce yapilan ameliyata goére iki gruba
ayrildi. Grup 1; daha 6nce eksternal DSR uygulanan 20 olgu,
grup 2; transkanalikiiler diod lazer DSR uygulanan 20 olgu olarak
degerlendirildi. Olgularin 28'i (%70) kadin, 12'si (%30) erkekti.
Hastalarin ortalama yasi 48+20 yil idi (Tablo 1). Olgularin primer
cerrahi ile revizwyon cerrahisi arasinda gegen sire grup 1'de
17,3£9,4(11-48) grup 2'de ise 16,8+8,8(11-48) aydi. Revizyon
DSR'nin 6nceki cerrahi cesitlerindeki uzun dénemde basarisi
arastirildi. Gruplar arasinda demogra-fik 6zellikler acisindan
istatistiksel olarak anlamli fark yoktu (p> 0,05). Olgularin revizyon
cerrahisinden sonra takip slresi grup 1'de 12+2,3(12-18), grup
2'de ise 12+2,7(12-24) aydi (Tablo 1). Her iki gruptaki hastalarin
timinden 6. ayda silikon tipler alindi. Grup 1'de 5 (%25)
hastada, grup 2' de 16 (%80) hastada 12. ayda nazolakrimal
lavajlar agikti, epifora sikayeti yoktu. Gruplar kendi aralarinda
karsilas-tirildiginda her iki grup arasinda cerrahi basari agisindan
istatistiksel olarak anlamli fark mevcuttu (p<0,05). Ayrica basarili
ve basarisiz olan grubun cinsiyet, yas ve iki cerrahi arasindaki
stre ozellikleri incelendi. Basarili olan grubun 15 (%71,4)'i kadin,
6(%28,6)'s1 erkek idi, yas ortalamasi 50+5,1(41-62) yil idi, iki
cerrahi arasinda gecen sire ise 15,9+8,4(11-48) aydi (Tablo 2).
Basarisiz olan grubun ise 13(%68,4)'U kadin, 6(%31,6)'si erkek,
yas ortalamasi 45+4,3(28-68) yil idi, iki cerrahi arasindaki slre ise
18,8+6,8(11-48) aydi (Tablo 2). Basarili ve basarisiz grup arasinda
yas, cinsiyet ve iki cerrahi arasindaki slre acisinda istatistiksel
olarak anlamli fark yoktu (p > 0,05).

Tablo 1: Hastalarin demografik dzellikleri ve gruplardaki basari sayilari

Basarili grup Basarisiz grup
Kadin 15 (%71,4) 13(%68,4)
Erkek 6(%28,6) 6(%31,6)
Yas 5045,1(41-62) 45+4,3(28-68)
iki cerrahi arasindaki siire 15,9+8,4(11-48) 18,8+6,8(11-48)
Toplam 2 19
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Tablo 2: Basarili ve basarisiz grup cinsiyet, yas ve iki cerrahi arasindaki siire dzellikleri

Grup1 Grup 2
Hasta sayisi 20 20
Kadin 15(%75) 13 (%65)
Erkek 5(%25) 7(%35)
Hasta yaslar 54+13,2 (41-67) 42+75(28-68)
Kadin 55+7,3(42-67) 38:4,5(28-45)
Erkek 5316,5 (41-58) 46+2,5 (32-68)
Basari sayisi 5(%25) 16(%80)

Tarhsma

DSR ameliyatindan sonra en sik gérilen komplikasyonlardan
birisi nlkstlr (9). Septum deviasyonu, kigik kemik pencere
aciimasi, granilasyon doku olusumu, burun mukozasiyla lakrimal
kese arasinda sitli—rasyonun yapilamamasi sonucu osteotomi
ye-rinde skar veya membran olusumu, etmoid hicre-lerin
anastomoz bdlgesine ilerlemesi DSR ameli-yati basarisizhigin en
onemli nedenleridir (9,10). Eksternal DSR'de cerrahi zamaninin
uzun olmasi, genel anesteziye ihtiya¢ duyulmasi, perioperatif ve
postoperatif hemoraji olusmasi, insizyonyerinde skar olusmasi gibi
dezavantajlarinin olmasina rag—men, dakriyostenoz tedavisinde
ylksek basari orani ile hala altin standarttir (11). Niks va-kalarda
eksternal DSR ile basari orani diger yontemlerle kiyaslandiginda
basari orani daha ylksek bulunmustur. Niks vakalarda eksternal
DSR'de El-Guindy %97, Korkut %84, Tsirbas ise %84 basari
bildirmiglerdir (12-14). DSR ameliyatlarinda osteotomi yerinin
kapan-masini engellemek icin kullanilan yontemlerden biri de
silikon tup yerlestirmektir. Rekirren dakriyostenozda silikon tlp
implantasyonu ile birlikte yapilan eksternal DSR ame-liyatlarinda,
basari %60-80 arasinda bildirilmistir (15,16). Calismamizda tim
olgularda yanlis pasaj olusumunu &nleyerek ameliyatin basari
sansini artirdigindan dolayi sili-kon tup yerlestirdik (17,18).
Ayrica eksternal DSR'de cift flep ile tek flebin cerrahi basar
orani arasinda fark olmadigindan biz de tim vakalarda tek flep
yéntemini uyguladik (19). ilk cerrahinin revizyon cerrahisinin
basarisi Gzerine farkli gorusler bildirilse de transkanalikiler diod
lazer DSR sonrasi anatomik yapinin korundugu ve buna bagli
revizyon cerrahisinin daha kolay uygulanip basari sansinin daha
ylksek oldugu bildirilmistir (20-22). Bizim calismamizda eksternal
DSR ameliyatinin cerrahi basarisi, eksternal DSR sonrasi niks
vakala-rinda %25, transkanalikiler diod lazer DSR sonrasi niiks
vakalarinsa %80 idi. Sonuclarimizda transkanalikiler diod lazer
DSR sonrasi niiks vakalarinda basari daha yiiksekti ve istatistiksel
acidan grup-lar arasinda anlamli bir fark bulundu (p<0,05).
Transkanaliktler diod lazer DSR ameliyatlarinda niiks sonrasi
basari oranin ylksek olmasi eksternal DSR ameliyatlarina gore
orbikularis okuli, medial kantal tendon ve lakrimal kese gibi
cevre dokulara zararin daha az olmasindan ve anatomik dokunun
korunmasindan buna bagl skarin az olmasindan kaynaklanabilir
(23,24).

Sonug

Daha 6nceki gecirilmis cerrahi yontemde ameliyat yeri
genisledikce skar dokusu artmaktadir ve revizyon cerrahisinde
basariyi etkilemektedir. Diod lazer ile skar gelisimi az oldugu icin
revizyon cerrahisinde eksternal DSR yapilanlara gére basari sansi
daha yuksektir. Niks olgularda eksternal DSR basari orani yiiksek,
ekstra ekipman kullanimi gerektirmeyen, kolay uygulanabilen bir
cerrahi yontemdir.
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Ayni vaka gruplarinda skar olusumunu azaltan ajanlar
(Mitomisin-C, 5-FU) kullaniimasi, daha once endoskopik DSR
yapilan hasta grubunun eklenmesi ve hasta sayinizin daha fazla
olmasi calismayi daha anlamli hale getirebilir.
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Comparison of non-invasive biochemical fibrosis markers according
to obesity-based metabolic profile in chronic liver disease with

chronic hepatitis B etiology

Kronik hepatit B etyolojili kronik karaciger hastaliginda obezite bazli metabolik profile
gore non-invaziv biyokimyasal fibrozis belirteclerinin karsilastiriimasi

Sedat Ciftel*

ABSTRACT

Aim: The aim of this study is to investigate the impact of obesity on fibrosis by
comparing fibrosis markers between obese and non-obese patients with Chronic
Hepatitis B (CHB).

Material and Method: A total of 172 CHB (50.6£9.4 mean aged) patients were
included in this retrospective study. The patients were divided into two groups:
Obese (n=72) and Non-obese (n=100). Inclusion criteria were those diagnosed
with chronic hepatitis B and < 50 IU/mL or undetectable HBV-DNA, and exclusion
criteria were other chronic diseases other than CHB and pregnancy. The height, body
weight, and waist circumferences were measured. BMI 230 kg/m2 was classified
as the obese group. Alanine Aminotransferase (ALT), Aspartate Aminotransferase
(AST), Gamma-glutamyl transferase, albumin, bilirubin, and prothrombin time were
analyzed. Fibrosis-4 score (FIB-4) was calculated with the formula Age x AST / platelet
count x V(ALT), and AST-Platelet Ratio Index (APRI) was calculated with the formula
[AST/AST (upper limit of normal)]/ platelet count.

Results: AST levels were significantly higher in obese patients (p<0.001). FIB-4
(p=0.002) and APRI (p=0.007) scores were higher in the obese group. The length of
the right lobe of the liver was also significantly enlarged in the obese group (p=0.035).

Conclusion: Obesity is associated withz increased fibrosis progression in CHB
patients. These findings suggest that obesity may exacerbate liver damage in CHB
patients and highlight the importance of managing obesity in this population to slow
fibrosis progression. Further research is warranted to manage therapeutic strategies
to mitigate the impact of obesity on fibrosis in CHB.

Key Words: Chronic Hepatitis B, Obesity, APRI, FIB-4

0z
Amag: Bu calismanin amaci, obez ve obez olmayan Kronik Hepatit B (KHB) hastalarinda
fibrozis belirteglerini karsilagtirarak obezitenin fibroz Gzerindeki etkisini aragtirmaktr.

Gereg ve Yontem: Bu calismaya toplam 172 KHB'li (ortalama yasi 50,6 * 9,4 olan)
hasta dahil edildi. Hastalar iki gruba ayrildi: Obez (n=72) ve Obez Olmayan (n=100).
Dahil etme kriterlerini kronik hepatit B tanisi almig ve < 50 IU/mL veya saptanamayan
HBV-DNA'si olanlar, dislama kriterlerini ise CHB disinda diger kronik hastalik ve gebelik
olusturmaktaydi. Boy, viicut agirligi ve bel cevreleri &lgiildii. BKi 230 kg/m2 obez
olarak siniflandirildi. Alanin Aminotransferaz (ALT), Aspartat Aminotransferaz (AST),
Gama glutamil transferaz, albiimin, bilirubin ve protrombin zamani analiz edildi.
Fibrozis-4 skoru (FIB-4), Yas x AST / trombosit sayisi x V(ALT) formliiyle hesaplandi ve
AST-Trombosit Orani indeksi (APRI), [AST/AST (normalin (st siniri)]/trombosit sayisi
formiiltyle hesaplandi.

Bulgular: AST obez hastalarda anlamli olarak daha yiiksekti (p<0.001). FIB-4 (p=0.002)
ve APRI (p=0.007) skorlari obez grupta daha yiiksekti. Karacigerin sag lobunun
uzunlugu obez grupta anlamli sekilde fazlaydi (p=0.035).

Sonug: Obezite, KHB hastalarinda artmis fibrozis progresyonuyla iligkilidir.Bu bulgular,
obezitenin KHB hastalarinda karaciger hasarini siddetlendirebilecegini ve fibrozis
ilerlemesini yavaslatmak icin bu popllasyonda obezitenin tedavisinin &nemini
vurgulamaktadir. Obezitenin fibrozis tzerindeki etkisini hafifletmeye yonelik tedavi
stratejilerini yonetmek i¢in daha fazla aragtirmaya ihtiyag vardir.
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Introduction

Chronic Hepatitis B (CHB) is a persistent viral infection that
affects approximately 4.1% of the global population and is a
public health problem leading to high morbidity and mortality
rates (1). Hepatitis B virus (HBV) infection can lead to severe
consequences such as liver cirrhosis, hepatocellular cancer, and
liver failure in the long term (2). The course of liver diseases
resulting from HBV infection is affected by various factors (3),
the most important of which is obesity. It is of great importance
to evaluate the effects of obesity in these patients because of
the possibility that fibrosis progression may be more rapid and
severe in the presence of CHB and obesity.

Obesity, a growing epidemic, is defined as abnormal and
excessive fat accumulation with a body mass index (BMI) over 30
kg/mz2. Itis estimated that 1.02 billion adults will be obese by 2030
(4). Beyond being an aesthetic problem, obesity is a detrimental
risk factor for many chronic diseases such as hyperlipidemia,
type 2 diabetes mellitus, metabolic dysfunction associated
fatty liver disease (MAFLD), and atherosclerotic cardiovascular
disease. In addition to the metabolic consequences of obesity,
it is also being investigated that it increases the risk of fibrosis
development and progression in the liver. It has been shown
to accelerate liver fibrosis progression in various chronic liver
diseases (5). Studies have shown that chronic liver diseases
such as MAFLD progress more rapidly in obese individuals.
The relationship between obesity and fibrosis markers plays an
essential role in the management of chronic liver diseases due
to the more significant fat accumulation and increased oxidative
stress in the liver tissue of obese individuals.

Fibrosis markers such as FIB-4 (Fibrosis-4 score) and APRI
(Aspartate Aminotransferase-Platelet Ratio Index) are frequently
used non-invasive methods to evaluate liver fibrosis without
resorting to liver biopsy (6). The FIB-4 score is calculated
based on age, AST (Aspartate Aminotransferase), ALT (Alanine
Aminotransferase), and platelet count parameters, while the
APRI score is calculated based on AST level and platelet ratio.
These markers are considered reliable tools in the first step in
determining the presence of fibrosis, especially in patients with
chronic hepatitis B. They can identify individuals who need a
biopsy, lowering the need for liver biopsy in the first step (7).
However, the effect of obesity on these markers is a subject that
has not been sufficiently investigated in the literature.

This study aims to compare fibrosis markers (FIB-4 and APRI)
in obese and non-obese CHB patients and to investigate the
effect of obesity on fibrosis progression. In addition, differences
in liver function tests and biochemical parameters were also
evaluated to reveal the impact of obesity on liver health. A better
understanding of the relationship between obesity and fibrosis
markers may help develop potential strategies to improve
the clinical management of obesity and slow down fibrosis
progression in CHB patients.

Material and Method

A total of 172 patients (50.6+9.4 mean age), 80 female and 92
male, with CHB diagnosis who applied to the gastroenterology
clinic in the last six months, were included in our retrospective
single-center study. Height, weight, waist, hip circumferences,
and HBV durations of the patients were measured, and ALT, AST,
bilirubin, albumin, International Normalized Ratio (INR), and
hemogram tests were studied. BMI was calculated as follows:
BMI= Weight (kg)/ Height squared (m2). BMI >30 kg/m2 was
classified as the obese group. The vertical length of the spleen
and right liver lobe were measured. The presence and grade of
hepatic steatosis were determined through Liver ultrasonography
(US) according to the criteria in Table 1.
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Table 1. Hepatosteatosis grades according to ultrasonographic signs (8)

Hepatosteatosis Grade Ultrasonographic Signs

Grade 0 Liver echogenicity is normal, and the diaphragm and
vascular structures are clearly visible.

Grade 1 Echogenicity is slightly increased, but the diaphragm and
intrahepatic vascular structures can still be distinguished.

Grade 2 Echogenicity is increased further, intrahepatic vascular
structures and diaphragm are blurred.

Grade 3 Echogenicity has increased significantly and the
diaphragm and intrahepatic vascular structures have
become indistinguishable.

The FIB-4 score and APRI were calculated according to the
following formulas:

FIB-4 index: Age (year) X AST (IU/L) / platelet count (10%/L) X
V(ALT(IU/L))

APRI= [AST (IU/L)/AST (upper limit of normal)(IU/L)/ platelet
count (10%/L) (9).
Inclusion criteria were male and female patients aged 18-

65 years with chronic hepatitis B diagnosis and < 50 IU/mL or
nondetectable HBV-DNA.

Exclusion criteria: History of diabetes mellitus or other chronic
disease except CHB, pregnancy.

The study was approved by the Erzurum Health Science
University local Ethics Committee (Decision KAEK 2024/08-152,
14.08.2024). It was performed in accordance with the Declaration
of Helsinki.

Statistical analysis

The Statistical Package for Social Sciences (SPSS) version 22.0
(IBM Corp., Armonk, NY, USA) was used for all statistical analyses.
The Kolmogorov-Smirnov test was applied to check whether the
measured variables conformed to a normal distribution. Since the
continuous variables did not follow a normal distribution, they
were reported as medians with minimum and maximum values.
The Kruskal-Wallis test was employed to compare continuous
variables across groups, while the Pearson chi-square test was
used to analyze categorical variables. A p-value of less than
0.05 was deemed statistically significant. Spearman Correlation
Analysis was used for correlations.

Results

A total of 172 patients with CHB were included in the study.
Of these, 100 (58.1%) were non-obese, and 72 (41.9%) were
obese. 64% of the non-obese individuals were overweight, and
36% had normal BMI levels. The mean age of the obese patients
was 52.2+9.9, while it was 49.4+8.8 in the non-obese patients
(p=0.500), and there was no significant difference between
groups. The female rate was 51.4%, and the male rate was 48.6%
in the obese group, while the female rate was 43.0% and the
male rate was 57.0% in the non-obese group (p=0.277), and there
was no significant difference in terms of gender distribution.
No differences were found in terms of HBV durations (p=650).
The mean weight in the obese group was 92.0+13.5 kg, while
it was 73.5+10.2 kg in the non-obese group (p<0.001). The
mean BMI was 34.4+4.4 kg/m2, and the waist circumference
was 109+12.5 cm in the obese group. No significant difference
was found between the groups in ALT levels (p=0.498); AST
levelswere significantly higher in the obese group (p<0.001). No
significant difference was found between the groups in GGT and
albumin values (p=0.937 and p=0.493). Direct bilirubin levels
were statistically significantly lower in obese patients (p<0.001).
No significant difference was found in indirect bilirubin levels
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(p=0.487). No significant difference was found in platelet count
between the groups (p=0.249). PT (Prothrombin Time) values
were lower in the obese group (p=0.009). Both FIB-4 (p=0.002)
and APRI (p=0.007) values were significantly higher in obese
patients. Liver diameters were more enlarged in obese patients
(p=0.035), but no significant difference was found between
spleen diameters (p=0.268) (Table 2).

Table 2. Demographic and Laboratory Parameters in Chronic Hepatitis B Patients in terms
of Obesity

Nonobese Obese (72) Total (n=172) P values

(n=100)
Age 49.4+8.8 52.2+9.9 50.6+9.4 0.500*
Gender n(%)
Female 43(43.0) 37(51.4) 80(46.5) 0.217
Male 57(57.0) 35(48.6) 92(53.5)
HBV duration 6.6+2.3 6.22.7 6.42.4 0.650*
(year)
Weight (kg) ~ 73.5:10.2 9204135 8114.8) <0.00T*
Height (cm) 16877 16310.5 166+9.3 0.001
Waist (cm) 93.2£12.2 109+12.5 99.8+14.6 <0.007*
BMI (kg/m2) 25.7£2.9 3b.bxh b 29.4+5.6 <0.001*
ALT (lU/L) 27(8-146) 28(9-574) 275(8-574) 0.498**
AST (1U/L) 19(5-64) 25(10-607) 21(5-607) <0.001**
GGT (1U/L) 23(7-250) 24(4-1233) 23(4-1233) 0.937**
::;lumine (mg/  43(30-50) 44(26-55) 44(26-55) 0.493**
D.BIL (mg/dI) 0.20(0.05-0.7)  0.13(0.05-2.4)  0.19(0.05-2.4)  <0.001**
ID.BIL (mg/dl)  0.5(0.1-2.25) 0.5(0.15-1.96)  0.5(0.1-2.25) 0.487*
PLT (10°/L) 241160 227+90 235+74.5) 0.249*
PT (sec) 13(11-18) 12(10-18) 12(10-18) 0.009**
INR 1.00(0.80-1.4)  1.01(0.90-1.5) 1.00(0.80-1.50)  0.638**
FIB4 0.88+0.45 1.782.34 1.2+1.6 0.002*
APRI 0.26+0.11 0.63£0.5 0.410.757 0.007*
Spleen (mm) 127(100-195) 130(106-180) 128(100-195) 0.268**
Liver (mm) 160(120-200) 160(135-230) 160(120-230) 0.035**

Values are expressed as Median(01-03) in Mann Whitney U test (**)and meanz SD in Student's
T test (*), Abbreviations: HBV: Hepatitis B virus, AST: aspartate aminotransferase, ALT:
alanine aminotransferase, PLT: platelet, DBIL: Direct Bilirubin, ID.BIL: Indirect Bilirubin, TG:
triglyceride, GGT: gamma-glutamyl transpeptidase, PT: Prothrombin time, INR: International
Normalized Ratio, FIB-4: Fibrosis-4 score and APRI Aspartate Aminotransferase-Platelet

Ratio Index

While the frequency of Hepatosteatosis (HS) in nonobese
individuals was 87.0%, the frequency of HS in obese individuals
was found to be 81.9%. The prevalence of HS in our CHB
population was 84.8%. Low-grade steatosis was found to be
less common in obese individuals, while high-grade steatosis
was found to be more common (grade 2: 36.1%, grade 3: 23.6%)
(Table 3).

A positive correlation was found between BMI and AST, APRI
and FIB-4, and a negative correlation was found between direct
bilirubin and BMI (Table 4).
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Table 3. Categorical Distribution of BMI in Patients with Chronic Hepatitis B.

Patient Groups BMI(kg/ n(%) Hepatosteatosis n(%) Grade
m2)
0 1 2 3

Nonobese 100 (58.1)
Normal weight ~ 18.5-24.9  36(20.9)  13(13) 43(43) 25(25)  19(19)
Overweight 25-29.9 64(37.2)
Obese 230 72 (41.9)  13(18.1)  16(22.2) 26(36.1) 17(23.6)
Total 26(15.2) 59(34.3)  51(29.6) 36(20.9)

172(100)

BMI: Body Mass Index

Table 4. Spearman’s Correlation Analyses with Body Mass Index

r R p
AST 0.316 0.022 <0.001
D.BIL -0.310 0.016 <0.001
APRI 0.291 0.035 <0.001
FIB-4 0.341 0.054 <0.001

AST: Aspartate Aminotransferase, D.BIL: Direct Bilirubin, APRI: Aspartate Aminotransferase,-
Platelet Ratio Index, FIB-4: Fibrosis-4 score,

Discussion

In this study, fibrosis markers (FIB-4 and APRI) and liver
function tests were compared in obese and non-obese patients
with CHB. The findings show that fibrosis markers are significantly
higher in obese CHB patients and reveal the potential effect of
obesity on liver fibrosis. The fact that FIB-4 and APRI scores, used
as fibrosis predictors in clinical practice (10), are significantly
higher in CHB accompanied by obesity suggests that obesity
may accelerate fibrosis progression in CHB. There are findings
in the literature that obesity is a significant risk factor for the
progression of liver diseases, and this study supports these
findings. In a recent study conducted on CHB patients, it was
reported that abdominal obesity, in particular, increased the level
of fibrosis measured by the Fibroscan method (11).

There are higher HS rates in CHB patients compared to the
general healthy population. In our study, the prevalence of HS
in CHB patients was determined to be 84.8% with US imaging,
and this rate was higher than that of the literature studies in our
country (12). In addition, the fact that HS grade 1 was detected
less frequently in obese individuals than in nonobese HS grade
1 patients suggests that the presence of only Hepatitis B causes
more low-grade steatosis. In contrast, the presence of obesity is
associated with higher steatosis grades. This finding supports the
idea that obesity increases the severity of HS. Increased oxidative
stress in obese patients is an essential factor that causes liver
damage to reach more progressive levels (13).

The mechanisms that increase liver fibrosis due to obesity
are associated with various factors. The most critical factors
are increased hepatocyte fat accumulation, insulin resistance,
and oxidative stress. It is known that liver steatosis in obese
individuals damages liver cells and accelerates the formation of
fibrotic changes. In this study, the higher FIB-4 and APRI scores in
obese patients suggest that obesity seen together with CHB may
have a more pronounced effect on fibrosis. In particular, the FIB-
4 score was used as a reliable indicator to determine the degree
of fibrosis in obese patients.

The AST level, known to increase more significantly than ALT
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as fibrosis progresses (14), was considerably higher in the obese
group in our study, which is, therefore, a finding supporting
fibrosis. This finding suggests that obesity may increase the
damage and inflammatory effects on the liver. In addition, the fact
that direct bilirubin levels are lower in obese patients indicates
that further studies are needed to investigate the possible
relationship between obesity and bile metabolism. Indeed, some
studies in the literature have shown an inverse relationship
between metabolic syndrome and obesity and bilirubin (15). The
antioxidant and anti-inflammatory activity of bilirubin may be an
essential factor underlying this relationship (16). While FIB-4 and
APRI scores were higher in the obese group, the fact that there
was no difference in components such as age, INR, albumin,
and platelets, except for AST, suggests that evaluating these
parameters as a whole rather than individually is a more rational
approach in clinical practice.

Our findings are in line with previous research in the literature.
Previous studies have shown that obesity increases liver fibrosis
and inflammation in CHB patients. For example, in the study by
Younossi et al. (17), it was reported that obesity is associated
with liver fibrosis and may accelerate fibrotic progression in CHB
patients. Similarly, in this study, it was observed that liver fibrosis
was at more advanced grades in obese patients.

One of the most significant contributions of our research is
that it demonstrates the effect of obesity on fibrosis development
in CHB patients using noninvasive methods. These findings
suggest that obese CHB patients should be monitored more
closely in terms of fibrosis progression in clinical practice and
that early interventions may be necessary in this patient group.
It can be suggested that obesity management, in particular, may
slow down liver damage and reduce the risk of fibrosis in CHB
patients.

Some limitations of this study should also be noted. First, our
study has a retrospective design and a limited patient sample. In
addition, a liver biopsy was not performed in our study, which
does not allow a direct assessment of the degree of fibrosis.
However, the fact that noninvasive markers of fibrosis, such as
FIB-4 and APRI, can be easily applied to clinical practice increases
the importance of this study.

Conclusion

This study showed that obesity may increase liver fibrosis in
CHB patients, and fibrosis markers are higher in obese patients. In
clinical practice, more rigorous follow-up of obese CHB patients
in the early period and control of obesity may be essential to
slow down disease progression and develop effective treatment
strategies.
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Tuberculous meningitis in an intravenous drug user: A case report

Damar ici madde kullanan bir hastada tiiberkiiloz menenijiti: Olgu sunumu

Haticenur Yildinm?, Baycan Kus',

ABSTRACT

Tubercle bacilli can cause tuberculous meningitis by hematogenous spread from a
primary focus.

A 49-year-old foreign national male patient was admitted to the emergency
department with complaints of joint pains, fever, cough and malaise. He was
diagnosed with a viral upper respiratory tract infection and discharged after
treatment was organised. The patient was admitted again the next day with the
complaint of inability to urinate, and suprapubic tenderness was also present on
physical examination. The patient's laboratory values, different from the previous
day, were determined as WBC:16000/uL CRP:115 mg/L, and he was discharged again
after oral treatment. On his 3rd admission to the emergency department, he had
complaints of weakness and numbness in the legs and spasm in the neck. It was
learned that the patient had a history of intravenous substance use. Following the
tests, the patient was initially diagnosed with atypical meningitis and was taken to
the intensive care unit. As a result of advanced examinations performed here, the
patient was diagnosed with tuberculous meningitis and treated.

Patients who experience repeated hospitalisations and exhibit abnormal neurological
symptoms should have a thorough physical examination, deeper anamnesis, and
considered in the diagnosis that takes uncommon illnesses like atypical meningitis
into account.

Key Words: Tuberculosis, Central nervous system infection, Case report

1.Department of Emergency Medicine, Kayseri City Hospital, Kayseri-
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Gozde Yilmaz', Necmi Baykan'*, Omer Salt!

0z
Tlberkiloz basili, primer bir odaktan hematojen yayilim yoluyla tiiberkiiloz menenijite
neden olabilir.

49 yasinda yabanci uyruklu erkek hasta eklem agrilari, ates, oksiriik ve halsizlik
sikayetleri ile acil servise basvurdu. Hastaya viral st solunum yolu enfeksiyonu tanisi
konmus ve tedavisi dizenlendikten sonra taburcu edilmistir. Hasta ertesi giin idrar
yapamama sikayeti ile tekrar basvurdu ve fizik muayenede suprapubik hassasiyet de
mevcuttu. Hastanin laboratuvar degerleri bir onceki gtinden farkli olarak WBC:16000/
uL CRP:115 mg/L olarak belirlendi ve oral tedavi sonrasi tekrar taburcu edildi. Acil
servise 3. basvurusunda bacaklarda gligstzliik ve uyusma, boyunda spazm sikayetleri
vardi. Hastanin intraven6z madde kullanim o6ykist oldugu 6grenildi. Yapilan
tetkiklerin ardindan hastaya ilk olarak atipik menenjit tanisi konuldu ve yogun bakim
Unitesine alindi. Burada yapilan ileri tetkikler sonucunda hastaya tiiberkiiloz menenjit

tanisi konularak tedavi altina alindi.

Tekrarlayan hastane yatislari yasayan ve anormal nérolojik semptomlar sergileyen
hastalar kapsamli bir fizik muayene, daha derin bir anamnez ve atipik menenijit gibi
nadir gorilen hastaliklari dikkate alan bir taniya tabi tutulmalidir.

Anahtar Kelimeler: Tiiberkiiloz, Merkezi sinir sistemi enfeksiyonu, Olgu sunumu
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Introduction

Tuberculosis bacilli may cause tuberculous meningitis due to
hematogenous spread from the primary focus, which is usually
located in the lung, peribronchial and peritracheal regions. In the
non-immune host, small emboli carrying mycobacteria usually
spread from primary pulmonary foci to the meninges and other
organs (1). Tuberculous meningitis (TBM) may also develop by
hematogenous spread from a primary focus. Microorganisms
may reach the central nervous system (CNS) via a hematogenous
route from an extracerebral focus and may settle insidiously (2).
Once microorganisms enter the CNS, they usually start to multiply
in areas where the immune system is weak, such as the meninges
or the brain tissue itself (3,4). Three basic conditions must be met
for bacilli to reach the meninges via hematogenous route. These
conditions are the opening of the blood-cerebrospinal fluid
(CSF) barrier due to infections, brain trauma, secondary to certain
drugs, sensitivity of the meninges to the bacilli and low immunity
of the host (2).

Adult TBM classically begins with subclinical nonspecific
symptoms. Fatigue, weakness, abdominal pain, diarrhea,
headache, mild fever and personality changes may be present
within approximately 2-3 weeks. In stage-I, consciousness is clear
and there is no neurologic deficit while nonspecific symptoms are
present. In stage-Il, the state of consciousness is confused and
lethargic. There may be mild to severe focal signs and symptoms
such as cranial nerve palsies or hemiparesis. In stage-Ill, signs
and symptoms representing advanced disease such as delirium,
stupor, coma, convulsions, multiple cranial nerve palsies and/or
severe hemiplegia may be encountered.

This case report aimed to remind readers of the necessity of
detailed physical examination with a thorough anamnesis in a
patient presenting with atypical neurologic symptoms and the
possibility of atypical meningitis in the differential diagnosis.

Written informed consent was obtained from the patient for
this case report.

Case Report

A 49-year-old Afghan national coming from abroad male
patient presented to the emergency department with complaints
of joint pains, fever and malaise. The patient described a mild dry
cough. He had no known history of disease or surgery and was a
scrap dealer by occupation. On physical examination, oropharynx
was hyperemic, respiratory sounds were normal, Glasgow coma
scale (GCS):15 and neurologic examination was normal. As no
laboratory and radiologic pathologic findings were detected
in the tests performed, the patient was evaluated as upper
respiratory tract infection, relieved with symptomatic treatment
and discharged from the emergency department after medical
treatment was arranged.

The patient re-presented to the emergency department the
next day with the complaint of inability to urinate. On physical
examination, no acute pathologic findings were detected except
hyperemic oropharynx and suprapubic tenderness. Current
blood parameters and urinalysis are ordered. Abdominal
ultrasonography (USG) revealed grade 1 pelvical-axial ectasia
which was thought to be secondary to distension in both kidneys
and the bladder contained echogenicities compatible with debris
and had a globe appearance. Thoracic computed tomography
was performed because the patient had a chest radiography
from the previous day, and no pathologic finding was detected
except for bilateral minimal pleural fluid. While the patient's
blood tests of the previous day were within normal limits, WBC:
16000/puL CRP: 115 mg/L was measured in the current blood
parameters. No pathology is detected in urinalysis. Consultation
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is requested from the relevant branches for the patient. The
patient is discharged from the emergency department after the
relevant specialties make medical recommendations and refer
the patient to the outpatient clinic for outpatient follow-up.

Two days after the patient was discharged from the
emergency department for the second time, he presented to
the emergency department with complaints of weakness and
numbness in the legs, spasm in the neck, headache and fever.
In his anamnesis, it was known that he had a recent upper
respiratory tract infection on physical examination, there was loss
of sensation starting from the lower chest and loss of strength
and sensation in the legs. There was no sensory and motor deficit
in the upper extremities. There were multiple wounds and many
linear abrasions on his arms which were thought to be needle
marks. With these findings, the possibility of drug abuse was
also considered. On neurologic examination, GCS:15, oriented,
cooperative and nuchal rigidity was suspicious. Upper extremity
deep tendon reflexes were normoactive and hypoesthesia
was present below T6 level. Bilateral patella reflexes were not
obtained. Guillain-Barre syndrome, tetanus, encephalitis and
myelitis were considered as prediagnosis. Extensive blood
parameters and radiologic examinations were ordered. Blood
parameters included Na (Sodium): 129 mmol/l, Ca (Calcium): 8
mmol/I Alb (Albumin): 28 g/l CRP (C-Reactive Protein): 68 mg/I,
CK (Creatine Kinase): 1385 U/I, while no pathologic values were
detected in other parameters. In the drug panel obtained from
the patient, amphetamine and benzodiazepine levels were
positive. Antibody titers for human immunodeficiency virus and
hepatitis C virus were negative. The patient undergoes lumbar
puncture (LP). CSF albumin value was 198.2 mg/dl, CSF glucose
was 39 mg/dl (fingertip blood glucose checked during the LP
procedure: 105 mg/dl), CSF microprotein was 491 mg/dl.

The patient was consulted to infectious diseases and
transferred to the intensive care unit with a prediagnosis of
atypical meningitis. During the intensive care unit follow-up,
the patient was diagnosed with tuberculous meningitis and
discharged with a cure.

Discussion

Tuberculous meningitis is a severe infection with a very low
incidence of 2% in the general population. This infection affects
the meninges and can cause severe neurological damage. Central
nervous system (CNS) tuberculosis accounts for only 1% of all
tuberculosis cases. This indicates that it is a rare condition (6). In
recent years, there has been a marked increase in the incidence
of tuberculosis worldwide. In addition to this increase, there
has also been an increase in extrapulmonary tuberculosis cases.
There are many factors contributing to the recent increase in
tuberculosis cases. The most important of these are the increase
in the number of immunosuppressed people, the development
of drug-resistant mycobacterium tuberculosis strains, and the
increasing proportion of the elderly population (7).

Tuberculous meningitis presents with atypical symptoms.
Patients are often undiagnosed at first presentation and
diagnosed at a later presentation. The reasons for delayed
diagnosis include non-specific findings and symptoms present at
presentation in cases of tuberculous meningitis, TBM being a rare
disease and many physicians not having enough experience with
this disease, diagnostic tests being difficult, and low awareness of
tuberculosis (8). The most important reason is that tuberculous
meningitis cases present with atypical symptoms. Generally, the
infective values of the patients are either normal or slightly above
normal at the first presentation. Abnormal increase in infective
values in recurrent presentations directs us to look for a focus of
infection.
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Risk factors include being immunocompromised and IV drug
addiction. IV drug addicts usually do not tell themselves, detailed
physical examination and attention should be paid to needle
marks on the arms, especially in young patients. Taking a detailed
anamnesis and performing a detailed physical examination is
very important at this point. Recently, increased migration, the
HIV epidemic, organ transplants and nutritional disorders have
led to weakening of the immune system and many problems.
Each of these problems impairs the immune system (7,8). Atypical
meningitis should be kept in mind in patients presenting with
atypical neurologic symptoms.

The most serious clinical form of extrapulmonary tuberculosis
is tuberculous meningitis. Adult TBM is a very serious disease
and leads to high morbidity and mortality rates due to its rapid
progression and neurological sequelae. It is an important health
problem due to the difficulties in diagnosis and treatment and
serious complications. Direct demonstration of CSF asidoresistant
bacilli or the production of mycobacterium tuberculosis are the
most ideal methods for definitive diagnosis. However, it may
not always be possible to make a diagnosis with these methods.
Exclusion of other foci of infection and late results of lumbar
puncture are among the factors that further delay the diagnosis.
Many studies are showing that delay in diagnosis increases the
risk of mortality and complications (9,10). Although there are
various studies on the relationship between prognosis and the
stage of the disease, it has not been fully proven (10).

Conclusion

Patients presenting with atypical neurologic symptomes, as in
our case, should be examined in detail, including IV drug use in
case of recurrent admissions, and atypical meningitis should be
considered in the differential diagnosis.

Ethics Committee Decision: Since it is a case report,
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Tortuosed dilated ureter and urinary retention due to giant gartner

duct cyst

Dev gartner kanali kistine bagh kivriml dilate iireter ve idrar retansiyonu

Engin Ozbay'*, Ferhat Cetin?, Mehmet Sertkaya?

ABSTRACT

Gartner duct cyst (GDC) is a type of benign congenital vaginal cyst. It is rarely seen
in girls and young women. It can also be observed in urological anomalies, and
acquired urinary system diseases secondary to GDC have not been well defined. GDC
is generally observed to be smaller than 2 cm and is asymptomatic. The larger GDC
causes lower urinary tract complaints, sexual dysfunction and intestinal problems.
GDC coming out of the vagina can also be perceived as vaginal organ prolapse. Pelvic
Magnetic Resonance Imagining is the best radiological examination to identify GDC.
Surgical treatment is applied to symptomatic due to GDC. There is no standardized
surgical treatment method. In this study, we presented the case of a 74-year-old
female patient who developed urinary retention and left tortuosed dilated ureter
due to giant GDC. After the physical examination, abdominal ultrasonographyand
whole abdominal computerized tomography were performed to the patient.
Then, cystoscopy, Ureterorenoscopy and vajinal marsupialization were applied.
Acquired urologic disease due to giant GDC can be seen in elderly woman. Vaginal
marsupialization can be applied to giant GDC that mimic vaginal organe prolapse.

Key words: Gartner Duct Cyst, Tortuosed Dilated Ureter,

Marsupialization

Elderly Woman,
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6z

Gartner kanal kisti (GKK), iyi huylu bir konjenital vajinal kist turtdir. Nadiren kiz
cocuklarinda ve geng kadinlarda gériiliir. Urolojik anomaliler de gériilebilmektedir
ve GKK'ye sekonder edinilmis Uriner sistem hastaliklari iyi tanimlanmamigtir. GKK'nin
genellikle 20 mm’den kigik oldugu gozlenir ve asemptomatiktir. Daha blyik GKK,
alt Uriner sistem sikayetlerine, cinsel islev bozukluguna ve bagirsak sorunlarina
neden olur. Vajinadan gikan GKK ayni zamanda vajinal organ sarkmasi olarak da
algilanabilir. Pelvik Manyetik Rezonans Gorlintlileme GKK'yi tanimlamak igin en iyi
radyolojik incelemedir. GKK nedeniyle semptomatik olanlara cerrahi tedavi uygulanir.
Standartlagtirilmig bir cerrahi tedavi ydntemi yoktur. Bu ¢alismada dev GKK nedeniyle
idrar retansiyonu gelisen ve beraberinde sol kivrimli dilate Greteri olan 74 yasinda
kadin hasta olgusunu sunduk. Hastanin fiziki muayenesi yapildiktan sonra abdominal
ultrasonografive tiim batin bilgisayarli tomografi uygulandi. Daha sonra sistoskopi,
Ureterorenoskopi ve vajinal marsupializasyon uygulandi. Dev GKK’ye bagli kazaniimig
trolojik hastalik yash kadinlarda gorilebilmektedir. Vajinal organ prolapsusunu taklit
eden dev GKK'’ye vajinal marsupializasyon uygulanabilir.
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Giant gartner duct cyst: A case report

Introduction

GDC develops from the embryological remnant of the
mesonephric duct and is benign. It is within the congenital
vaginal cyst group (1). Its incidence is seen as 0.1-0.2% (2).
GDC is diagnosed during routine gynecological examination
in young women and its size does not exceed 2 cm (3). They
generally progress asymptomatic. When the GDC reaches a
sufficient size due to mucus secretion, it causes sexual, urinary
and intestinal complaints (4). It is important not to palpe a solid
structure during physical examination for the diagnosis of GDC
and radiological imaging methods are also used. Differential
diagnosis includes urethral cyst, urethral diverticulum, bladder
diverticulum, ureterocele, benign/malignant vaginal cysts and
vaginal organ prolapse (3). Asymptomatic patients with GDC are
followed but different surgical options are available for patients
who become symptomatic (5).In this study, we presented the case
of a 74-year-old female patient who developed urinary retention
and left tortuosed dilated ureter due to giant GDC. She had both
urinary and gynecological symptoms. Due to these symptoms
the patient was operated.

Case Report

A 74-year-old female patient applied to the urology
polyclinic with complaints of inability to urinate, chronic
pelvic pain, and left flank pain. She had a medical history of
hypertension and right nephrectomy. A right nephrectomy was
done for non-functional kidney with a chronic urinary infection.
During the physical examination, a 35x20 mm cystic structure
was observed bulging from the right vaginal wall and in close
proximity to the urethra, and a globe vesicale was present. The
patient was consulted to the gynecology department. By vaginal
examination, it was determined that the cyst was advancing
towards the peritoneal cavity and was not solid. Abdominal
Ultrasonography ( USG) revealed increased bladder dimensions,
left hydroureteonephrosis, left ureterocele, and a giant
cystic mass at the base of the bladder extending towards the
peritoneum. On the whole abdomen computerized tomography
(CT), the size of the cyst was observed to be 120x90x50 mm. The
cyst was in close proximity to the bladder and intestines. There
was suspicion of left hydroureteronephrosis, stricture/thickening
of the left ureter, and left ureterocele (Figure 1, Figure 2, Figure 3
and Figure 4). Cystourethroscopy and left ureterorenescopy were
performed. No urethral pathology was observed. It was observed
that there was compression on the bladder from the posterior.
The left ureter lumen and left renal pelvis were observed to be
dilated and tortuosed. Tortuosed dilated widespread ureteral
lumen were observed from the left distal ureter to the middle
ureter then we decided to apply vaginal cystectomy. After vaginal
dissection, marsupialization was performed because the cyst
wall was observed to be adherent to the surrounding organs
(bladder and rectum). The pathology result was reported as
GDC. In the third and sixth month follow-up the patient had no
postoperative complaints, Abdominal USG was also performed in
controls. It reported that vaginal cyst was not observed and left
hydroureteronephrosis was observed to have regressed.

Discussion

GDC is included in the congenital vaginal cyst group.
However, international classifications of congenital anomalies do
not describe vaginal cysts in detail and it is generally seen in girls
and young women by the literature (5).

The clinical complaints of symptomatic patients are
determined by the size, localization and infection status of the
GDC (5). Vaginal fullness, dyspareunia and dysuria are the most
common complaints. Depending on the large size of the GDC,
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stranguria, urinary retention, bowel complaints, and palpable
cystic mass complaints outside the vagina may also be observed
(6,7).

Figure 1. The end of GDC in vagina

Figure 2. GDC elevated the bladder's left floor side with left dilated ureter
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Figure 3. The largest transvers diameter of GDC between bladder, ureter and bowels

Small-sized GDC and periurethral cysts are monitored with
transvaginal ultrasound(2). Since GDC can be seen together with
urological anomalies (ectopic ureter, unilateral renal dysgenesis
and renal hypoplasia), it will be useful to evaluate the urinary
system with USG, abdominal CT and pelvic MRI (8,9). We see

Adri Med J; Oct 2024, Vol:2, Issue:3
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that whole abdominal CT is also used in the literature. But Pelvic
MRI is the best imaging method for evaluation of GDC in the
preoperative period. It is used to determine the anatomical
location of GDC, its number, benign/malignant distinction, and

Figure 4. The sagital plane of GDC

Among the causes of urinary retention in female patients,
neurogenic bladder disease, urethral diseases (urethral stricture,
urethral stone and urethral cancer) and cystic/solid masses that
may cause external pressure on the urethra or bladder can be
observed (12). The etiology of ureteral dilatation is due to urinary
system infection, ureteral stones, vesicoureteral reflux disease,
ureterovesical junction stenosis, uro-genital system cancers
and intra-abdominal vascular compression. Although very rare,
ureteral dilatation may be observed due to a pathology in the
ureteral wall without any cause (13,14). Tortuosed dilated ureter
is mostly observed in grade 4-5 stages of vesicoureteral reflux
disease disease (15).

It is important to evaluate the relationship between the cyst
and the urethra in vaginal and periurethral cysts located close
to the urethra, and the relationship between the cyst and the
bladder in large cysts close to the bladder, and cystourethroscopy
can be used for this (16). It can provide information about
urethral diverticulum, bladder diverticulum, ureterocele and
ectopic ureter (16). Ureterorenoscopy is also used for differential
diagnosis of hydroureteronephrosis (ureterovesical stenosis,
upper urinary tract tumor/stone, Ureteral dilatation), ureterocele
and ureteral strictures (17).

Asymptomatic patients are followed for GDC treatment.
There were patients with a follow-up period of up to 17 years
in the literature (2). There is no standard method in the surgical
treatment of GDC. Available methods are cyst excision, tetracycline
injection followed by aspiration, marsupialization, unroofing/
partial excision, and puncture/evacuation (18). Marsupialization
may be preferred in deep-seated cysts to avoid bleeding (10).
The recurrence rate after cyst excision for the GDC series of 50
cases was observed to be 8% (18). In the literature, the recurrent
GDC originated from multiloculated and large cysts. In recurrent
cases, it is recommended to completely excise the cyst capsule
(10).

Conclusion

GDC can be seen in elderly women. The urinary system of
the patient with a large GDC should be carefully evaluated.

Adri Med J,; Oct 2024, Vol:2, Issue:3
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Acquired urological diseases may be seen due to large GDC.
Vaginal marsupialization can be applied in the surgical treatment
of a patient with a large GDC that is perceived as vaginal organ
prolapse.
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CMV hepatitis related portal vein thrombosis “case report”

CMV hepatiti iliskili portal ven trombozu “olgu sunumu”

Merve Kilig Tekin', Enes Erbagc'*

ABSTRACT

Cytomegalovirus infection is an uncommon etiology of portal vein thrombosis,
particularly highlighted by recent cases in immunocompetent individuals. A 31-year-
old male who, during routine employment screening, was found to have elevated
alanine aminotransferase and aspartate aminotransferase levels, despite being
asymptomatic. Doppler ultrasound revealed echogenic thrombus partially occluding
the right portal vein. Laboratory tests indicated positive anti-CMV IgM and 1gG, with
low avidity for anti-CMV IgG, and a CMV PCR level of 137 copies/mL, suggesting
portal vein thrombosis due to acute Cytomegalovirus hepatitis. The patient was
treated with anticoagulation, resulting in normalization of transaminase levels, while
antiviral therapy was unnecessary Follow-up Doppler imaging confirmed thrombus
resolution. When investigating portal vein thrombosis, Cytomegalovirus infection
should be considered, even in asymptomatic patients. In cases of Cytomegalovirus
hepatitis,
asymptomatic individuals.

it is advisable to evaluate for portal vein thrombosis, including in

Keywords: Cytomegalovirus, portal vein thrombosis, transaminase, virology
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0z

Sitomegalovirls enfeksiyonu nadiren portal ven trombozuna yol agabilir. Vakamizda
sundugumuz gibi, son yillarda bagisikligi yeterli bireylerde Sitomegaloviris iligkili
tromboz vakalari dikkat gekmektedir. 31 yasinda erkek hastanin is basvurusu 6ncesi
rutin taramalarinda alanin aminotransferaz ve aspartat aminotransferaz diizeylerinde
yUkseklik tespit edildi. Aktif yakinmasi yoktu. Portal ven6z doppler incelemesinde sag
portal ven igerisinde limeni subtotal okliide eden ekojen trombis materyalleri tespit
edildi. Anti-CMV IgM ve 1gG pozitif, trombozu agiklayacak diger tetkikler normaldi.
Anti-CMV IgG dusuk avidite, CMV PCR 137 kopya/mL idi ve akut Sitomegaloviris
hepatitine sekonder portal ven trombozu olarak degerlendirildi. Antiviral tedavi
uygulanmaksizin, antikoagtilan tedavi ile transaminazlar normal diizeye geriledi.
Kontrol portal ven6z doppler incelemesinde trombusiin ¢ozildigu tespit edildi. Portal
ven trombozu nedeni arastirilirken hasta asemptomatik olsa da Sitomegaloviriis
infeksiyonu akla gelmelidir. Sitomegalovirlis hepatiti varliginda asemptomatik
vakalarda portal ven trombozu yéniinden inceleme gerekebilir.
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Giris

Sitomegaloviris  (CMV)  enfeksiyonu yaygin  gorilen,
immuinkompetan kisilerde genellikle asemptomatik seyreden
ve tedavi gerektirmeyen bir enfeksiyondur. Ciddi tutulum olan
vakalarda gastrointestinal sistem, santral sinir sistemi, g6z ve deri
tutulumu gorilebilir. Nadiren arteriyel ve venoz sistemi etkileyerek
derin ven trombozu, portal ven trombozu ve pulmoner emboli
ile sonuclanabilir (1). CMV iliskili trombotik olaylar literatiirde
siklikla bagisikhigr baskilanmis hastalarda gorilmekle birlikte
son yillarda immunkompetan bireylerde de gorilebildigine dair
vaka sunumlari dikkati ¢ekmektedir (1,2). Sundugumuz vaka
immunkompetan bir bireyde asemptomatik seyirli CMV hepatiti
ve eslik eden portal ven trombozu olgusudur.

Olgu Sunumu

31 yasinda, ek hastaligi olmayan erkek hastada, is bagvurusu
oncesi istenilen rutin kan tetkiklerinde transaminaz yiksekligi
tespit edildi. Hastanin gecmisinde ilag kullanimi, keyif verici
madde kullanimi, mantar tiiketimi, alkol ve sigara kullanimi yoktu.
Aktif sikayeti olmayan hastanin genel durumu iyi, vital bulgular
normaldi. Fizik muayenede ense sertligi tespit edilmedi, her
iki akciger sesleri dogal, ral, ronkls ve ek ses duyulmadi, kalp
oskiltasyonunda Gftrim duyulmadi. Periferik lenfadenopati
yoktu. Batin muayenesinde hassasiyet yoktu. Defans veya
rebaund tespit edilmedi. Derin inspiryumda sag midklavikuler
hatta karaciger kismen ele gelmekteydi.

Hastanin basvurusunda bakilan alanin aminotransferaz (ALT)
120 U/L, aspartat aminotransferaz (AST) 77 U/L idi. Hemogramda
|6kosit 4570/uL, nétrofil 1490/uL, lenfosit 2680/pL, monosit 280/
pL olup lenfomonositoz eslik etmiyordu. Etiyolojiyi aydinlatmak
amaciyla cekilen abdomen ultrasonografide hepatomegali (160
cm) ve karaciger parankimi eko paterni grade 2 artmis olarak
tespit edildi. Portal ven6z doppler incelemesinde sag portal ven
icerisinde, sag posterior portal dal icerisinde periferden akim
gecisine izin veren limeni subtotal oklide eden ekojen trombis
materyalleri tespit edildi.

Portal ven trombozunun etiyolojisini aydinlatmak amaciyla
serolojik, romatolojik ve hematolojik tetkikler istendi (Tablo 1).
Serolojik tetkikler arasinda CMV IgM (20.12 Al) ve CMV IgG (121.6
Al) pozitif tespit edildi. CMV IgG aviditesi (17) dusiik olarak tespit
edildi. Tek serum 6rneginden génderilen CMV PCR 137 kopya/mL
olarak sonuclandi. Hiperkoagulabilite agisindan degerlendirilen
testlerde mevcut durumu agiklayacak anlaml sonug tespit
edilmedi. Benzer sekilde romatolojik acidan istenen tetkiklerle
de mevcut durum agiklanamadi. Diger hepatit etkenlerinin de
serolojik olarak ekarte edilmesi lzerine CMV hepatitine bagh
portal ven trombozu tanisi konuldu.

Hasta mevcut hastaligiile ilgili bilgilendirildi. immiinkompetan
olmasi ve ciddi organ tutulumu olmamasi nedeniyle antiviral
tedavi verilmedi. 70 kg olan hastaya portal ven trombozu
nedeniyle tedavi dozunda 2x0,8 ml enoksaparin subkutan
tedavisi verildi.

Hematoloji tarafindan antikoagllan tedavisi ydnetilen
hastanin tedaviye uyumu tamdi. Antiviral tedavi almayan hastanin
tani aldiktan sonraki 1. ayinda transaminaz degerleri normal
degerlerine (ALT 17 U/L, AST 18 U/L) geriledi. Antikoagilan
tedavisinin 3. ayinda bakilan portal vendz dopplerde bahsi
gecen trombusin ¢ozildigu tespit edildi. Bu sirecte advers
olay yasamayan hastanin antikoagulan tedavisi tamamlanarak
tedavisi sonlandirildi.

Tarhsma

Sunmus oldugumuz vakada son yillarda dikkati ceken CMV
enfeksiyonu ile vendz tromboz arasindaki iliskiyi vurgulamak ve
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bu konuda bilimsel literatlre katki saglamak istedik.

Tablo 1: Portal ven trombozu iligkili laboratuvar tetkikleri sonuglari

Tetkik Sonug Normal Deger
Serolojik Tetkikler
HbsAg 0.23 (Negatif) 0.0-1.0/C0
Anti Hbc 196 0.19 (Negatif) 0.0-1.02 $/C0
Anti HCV 0.07 (Negatif) 0.0-1.08/C0
Anti HIV 0.11(Negatif) 0.0-1.0/C0
Anti HAV IgM 0.09 (Negatif) 0.0-0.18/C0
Anti HAV 196 0.34 (Pozitif) 0.0-0.15/C0
Anti CMV IgM 20.12 (Pozitif) 0.0-10Al
Anti CMV Ig6 121.6 (Pozitif) 0.0-10Al
CMV Ig6 Avidite 17 (Disiik avidite) 50-60 H
EBV VCA IgM 0.02 (Negatif) 0-10 arb U/mL
EBV VCA Ig6 0.08 (Negatif) 0-5arb U/mL
EBV EBNA IgG 0.1(Negatif) 5-10 arb U/mL
Anti Toxoplasma IgM 0.08 (Negatif) 0.0-0.6Al
Anti Toxoplasma IgG 0.1(Negatif) 0.0-3.0 Al
Anti Rubella IgM 0.35 (Negatif) 0.0-1.0 Al
Anti Rubella Ig6 7.1 (Pozitif) 00-10 Al
HSV-11gM Negatif
HSV-11g6 Negatif
HSV-2 IgM Negatif
HSV-2 196 Negatif
Brucella Rose Bengal Negatif
VDRL Negatif
CMV PCR 137 kopya/ml
Hiperkoagulabilite tetkikleri
PAI 46/56 Negatif
MTHFR ¢.677C>T Negatif
MTHFR c.1298A>C Negatif
FXIIl p.v34L Negatif
Protrombin g.20210G>A Negatif
FV Leiden c.1691G>A Negatif
Romatolojik tetkikler
ANA Negatif
ASMA Negatif
Sedimantasyon 17 (Pozitif) 0.0-15 mm/saat

S/C0: sinyal/cut off, Al: Antikor indeks, H: Yiiksek, U/mL: Unite/mililitre

CMV, Herpesvirls ailesinde yer alan ve latent olarak
konakgida yasayabilen bir virustiir. CMV enfeksiyonu bagisikligi
baskilanmis bireylerde fazlasiyla tanimlanmis ve biliniyor
olmasina ragmen, saglkh yetiskinlerde cogunlukla asemptomatik
gecirilmesi nedeniyle daha az ilgi ¢ekmistir (3). Semptomatik
seyrinde ise siklikla enfeksiydz mononikleoz benzeri sendrom ve
dokiintlye sebep olmaktadir (4). Daha ciddi seyrettigi ve organ
tutulumlarinin oldugu klinik tablolar siklikla bagisikligi baskilanmis
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bireylerde gorilmekte olup immiinkompetan bireylerde nadiren
gorulmektedir (5). Ancak son yillarda immonkompetan hastalarda
ciddi organ tutulumunun oldugu CMV enfeksiyonu bildirimleri
artmistir. Siddetli CMV enfeksiyonu olan 290 immunkompeten
bireyin incelendigi bir calismada organ tutulumlari siklik sirasina
gore; Gastrointestinal (kolit), merkezi sinir sistemi (menenjit,
ensefalit, transvers miyelit), hematolojik (hemolitik anemi,
trombositopeni), goz (liveit ve retinit), karaciger (hepatit), akciger
(pnGmonit) ve arteriovendz sistemde tromboz olarak tespit
edilmistir (6).

CMV enfeksiyonu da dahil viral hepatitler &zellikle portal
ven trombozu olmak Uzere vendz tromboembolizme neden
olabilmektedir (7). CMV enfeksiyonu son zamanlarda tromboz
etiyolojisinde daha yaygin bir sebep olarak gindeme gelmektedir
(8). Dan justo ve ark.'larinin yapmis oldugu meta analizde akut
CMV enfeksiyonu nedeniyle hastaneye yatirilan hastalarda
tromboz insidansi %6,4; tromboz nedeniyle hastaneye yatirilan
hastalarda akut CMV enfeksiyonu insidansi %1,9-9,1 olarak tespit
edilmistir. Bu ¢alismaya dahil edilen vakalarin cogunlugu n=64
(%65,9) immunkompetan kisiler olup, en sik tromboz bdlgeleri
derin ven trombozu, pulmoner emboli, splanknik ven ve dalak
enfarktlisi olarak tespit edilmistir. iImmiinkompetanlarin %38'i,
bagisiklik yetersizligi olanlarin ise %3'l splanknik ven trombozu
ile basvurmus olup, tromboz igin diger predispozan faktor ise
kalitsal bozukluk olarak tespit edilmistir (9).

CMV'nin  koagilasyon sistemine direk midahale ettigi
disintlmektedir. CMV ile enfekte endotel hiicrelerinde membran
degisiklikleri ve adezyon molekdllerindeki artig sonucu trombosit
ve |6kosit adezyonu artar. Sonug olarak gelisen lokal inflamasyon
yaniti ve kana salinan doku faktori trombin olusumunu indikler.
Ayrica bu surecte von Willebrand faktor ve faktor 8 seviyelerinde
artis gozlenir. CMV zarf yapisinin da prokoagulan 6zelligi olup
bahsi gecen tim mekanizmalarla tromboza yatkinlik gelismistir
(10). Sundugumuz vakada von Willebrand faktor ya da faktor 8
dizeylerine bakilamamistir.

Portal ven trombozu olan hastalar incelendiginde en sik
semptomlar ates ve karin agrisi olarak tespit edilmistir. Literattr
incelendiginde bircok olgu sunumunda semptomatik vakalar
sunulmustur (1,2). Sundugumuz vaka hastamizin asemptomatik
olmasi acisindan farklilik icermektedir.

CMV tanisi icin idrar, tuklrik, bogaz sirlntlst veya doku
orneklerinden bakilan polimeraz zincir reaksiyonu (PCR), viral
kdltir ya da serolojik tetkikler kullanilir. Serolojik tani igin pozitif
IgM ya da 2 hafta arayla 4 kat titre artisi olan bir IgG testi gerekir.
IgM ve IgG ayni anda pozitif ise avidite testi yapilip, dusik
aviditeyi akut enfeksiyon kabul etmek gerekir (11). Vakamizda
dusik avidite ve CMV PCR pozitifligi tanida yardimci olmustur.

Trombozu tanimak icin doppler ultrasonografi, bilgisayarli
tomografi ya da ventilasyon perfiizyon sintigrafisi gerekir.
Tanisal slrecte sigara Oyklsl, gegirilmis ameliyat oykisy, oral
kontraseptif kullanimi, gebelik durumu, genetik trombofili
paneli, romatolojik faktorlerin degerlendiriimesi gerekir (12).
Vakamizda doppler USG ile trombisin tespiti, trombofili paneli
ve romatolojik faktorlerin ekartasyonu tanida yardimci olmustur.

Literatlirde siklikla trombozun eslik ettigi bu hastalara
antikoagulasyon uygulandigi dikkat cekmektedir. CMV primer
enfeksiyonunun kendisi gecici ve geri doéndirdlebilir bir risk
faktorl olmasi nedeniyle hastalara ti¢ ay boyunca antikoagilasyon
uygun gorilmustar (13).

immiin sistemi saglam hastalarda CMV enfeksiyonu genellikle
hafiftir ve antiviral tedavi gerektirmez (6). Antiviral tedavi ven6z
tromboemboli tanili her CMV primer enfeksiyonunda endike
degildir. Siddetli vendz tromboembolide, antikoagilasyona
ragmen trombozun devam ettigi olgularda, ciddi organ
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tutulumunda veya yogun bakim Unitesinde tedavi edilen
hastalarda antiviral tedavi dustnulebilir. Antiviral tedavi icin
gansiklovir ya da valgansiklovir 6nerilmektedir (12). Sundugumuz
vaka imminkompetan olup siddetli tromboz klinigi olmadig
icin antiviral tedavi verilmemistir. Antikoagulan ilaclar ile tedavi
edilmistir.

Sonug¢

Sundugumuz vaka CMV enfeksiyonunun imminkompetan
bireylerde asemptomatik seyredebilecedi ve diger trombofilik
faktorlerin  yoklugunda bile tromboza neden olabilecegini
goOstermektedir. Bu nedenle CMV hepatiti tanili hasta
asemptomatik olsa dahi portal sistem trombozu acisindan
gorintileme ile degerlendirilmelidir. Yine ayni sekilde vendz
tromboemboli vakalarinda etiyolojide CMV enfeksiyonu akla
gelmelidir. Bu sayede tromboz gibi &nemli bir komplikasyon
taninabilir ve erken tedaviye erisim saglanabilir. Bu da mortalite
ve morbidite Uzerinde olumlu etki gosterebilir. Asemptomatik
CMV hepatitinde bile gozlenebilen bu ciddi komplikasyonu
tanima ve tedavi etmek adina ileri ¢alismalara ihtiyag vardir.

Bilgilendirilmis Onam
Olgu sunumlarinda etik kurul basvurusu gerekmemekte olup
hastanin bilgilendirilmis onami alinmistir.

Cikar Catismasi
Yazarlar arasinda ¢ikar catismasi yoktur.

Finansal Destek
Finansman destegi alinmamistir.
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Metal poisoning and chelation therapy

Metal zehirlenmeleri ve selasyon tedavisi

Pinar Buluz'*, Nuri Baspinar

ABSTRACT

Despite more than half a century of clinical experience, chelation for toxic heavy
metals remains one of the most controversial and misapplied interventions in clinical
toxicology. There is sufficient evidence that the proper use of specific chelates,
when combined with general supportive care, reduces the morbidity and mortality
associated with serious poisonings. In this review, we provide an update on available
chelation agents and treatment strategies for the treatment of five heavy metal
(mercury, lead, arsenic, cadmium, copper) intoxications.

Key Words: Chelation, metal poisoning, mercury, lead, cadmium, arsenic, copper
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0z

Yarim yuzyildan fazla siren klinik deneyime ragmen, toksik agir metallere yonelik
selasyon, klinik toksikolojide en tartismali ve yanlis uygulanan miidahalelerden biridir.
Spesifik selatlarin dogru kullaniminin genel destekleyici bakimla birlestirildiginde ciddi
zehirlenmelerle ilikili morbidite ve mortaliteyi azalthgina dair yeterli kanit vardir. Bu
derlemede, bes agir metal (civa, kursun, arsenik, kadmiyum, bakir) intoksikasyonunun
tedavisi igin mevcut selasyon ajanlari ve tedavi stratejileri hakkinda bir giincelleme
sunuyoruz.
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Metal zehirlenmeleri

1. Giris

Metaller vicutta biriktiginde serbest radikaller Ureterek
ve antioksidan seviyelerini azaltarak oksidatif stresi indikler,
proteinlerin, DNA'nin yapisini degistirir ve islevlerini bozar (1).
Biyolojik sistemlerde metal iyonlari biyolojik makromolekillerle
(6rnegin hemoglobin, klorofil ve enzimlerde) birlikte bulunur
(2). Civa, kursun, kadmiyum, arsenik, demir, bakir gibi metaller
viicutta birikerek cesitli hastaliklara yol acarlar (3). insan viicudu
metal fazlaligini gidermek igin fizyolojik bir mekanizmaya sahip
degildir. Bu yuzden viicudun farkli bélgelerinde biriken metaller,
buylk olcide selatlama ajanlari kullanilarak vicut disina
atilir. Selatlama ajanlarinin kullanimi 1941'de metal iyonlarina
maruz kalmayi hafifletmek tzere kursun zehirlenmesi icin sitrat
kullanimiyla baslamistir (4). Her metal icin 6zel bir selasyon ajani
gereklidir. Selat olusturucu maddeler toksik metal iyonlarina
baglanarak suda veya yagda ¢dzlinen bir kompleks olustururlar
ve bunlarin vicuttan ve hicre ici veya hiicre disi bosluklardan
kolayca uzaklastiriimasini saglarlar (1). Agir metal zehirlenmeleri
madencilik, endustri, tarim ve kanalizasyon atiklari nedeniyle
yaygin bir saghk sorunudur. Civa, kursun, arsenik, kadmiyum,
bakir gibi metallerin toksikasyonu, bunlari viicuttan uzaklastirmak
icin kullanilan selatlarin avantajlari ve dezavantajlarini ele alarak
bu konuya dikkat cekmek yeni arastirmalara isik tutacaktir.

2. Metal zehirlenmeleri ve selasyon tedavisi

2.1. Civa (Hg) zehirlenmesi ve selasyon tedavisi

Yer kabugunda dogal olarak olusan Hg, cesitli kimyasal
ve fiziksel formlarda bulunur. Temel (metalik) formu oda
sicakhginda sivi iken, standart sicaklik (0°C) ve basincta (1 atm)
kolayca buharlasarak Hg buharlari olusturur. Yapilan calismalar,
elementer Hg'nin ¢ocuklarda potansiyel bir toksikoz kaynagi
oldugu kanrtlanmistir (5). insanlar ve hayvanlar cevresel olarak
elementer civa buhari (Hg), inorganik civa [Hg ()], civa [Hg (II)] ve
organik Hg bilesikleri dahil olmak izere cok sayida kimyasal Hg
formuna maruz kalirlar. Hg ve Hg iyonlar toksikolojik etkilerini
GSH (Glutatyon), metallotiyonein (MT) ve albimin gibi cesitli
molekdller tzerindeki silfidril gruplaryla molekiler etkilesimler
yoluyla verirler (6).

Hg zehirlenmesinin en 6nemli bulasma yollarindan biri
gidalardir. Derin dip balklari ve dis amalgami, metil Hg
maruziyetinin kaynaklaridir. Balik tiiketimi yiksek olan kisilerde
metil Hg maruziyeti riski artar. Fetlste KBB (Kan Beyin Bariyeri)
yetiskinlere gore daha gecirgendir ve bu nedenle anne kaninda
dolasan metil-Hg fetlsln beynine girebilir. Bu nedenle hamileler,
kirli sulardan alinan bu ttr balklan tiketmekten kaginmalidir
(7). Hg toksisitesi; bas agrisi, hipertansiyon, titreme, uykusuzluk,
sinir yanitinda degisiklik, bozulmus bilissel islev, kas atrofisi ve
zayifligi, kalp ve bobrek islevlerinde bozulmaya neden olur (8).
Kronik inorganik Hg maruziyeti, nérotoksisite, nefrotoksisite ve
gastrointestinal toksisiteyle iliskili sistemik birikime yol agar. Sinsi
baslangici, hemen goéze carpmayan belirtileri ve ¢oklu organ
tutulumu olsa bile geleneksel muayenelerdeki algilama eksikligi
nedeniyle tani gdzden kagirilabilir veya gecikebilir (9).

Dimerkaprol (BAL) ve D-penisilamin (DPA), inorganik ve
elementer Hg zehirlenmesine karsi kullanilan selasyon ajanlaridir.
Onerilen tedavi, yiiksek diizeyde semptomatik hastalar icin 5 mg/
kg doz intramdiskuler (i.m.) BAL ve asemptomatik hastalar icin
veya disuk dliizeyde maruziyet durumunda oral yoldan 250 mg/
kg DPA icerir (3).

Dimerkaptosuksinik asit (DMSA, suksimer) ve
Dimerkaptopropanstlfat (DMPS) gibi selatlayici ajanlar, bobrek
yoluyla Hg'yi verimli bir sekilde uzaklastirir. Bu ilaclar agizdan
alinabilir ve BAL'dan nispeten daha az yan etkiye sahiptir. Ek
olarak, DMSA, beyin bolgesi de dahil olmak tzere metil Hg'yi

127

AGRI MEDICAL JOURNAL

uzaklastirilmasinda daha basarilidir. DMPS, beyindeki metil Hg
seviyelerini istenen seviyeye dlslremese de bdbrekten verimli
bir sekilde uzaklastirir (7,8).

2.2. Kursun (Pb) zehirlenmesi ve selasyon tedavisi

Otomotiv ve pil Uretimi gibi endistriler nedeniyle Pb'ye ve
bilesiklerine maruz kalinmaktadir. Pb sinir sistemi, kalp, bébrekler
ve mide-bagirsak sistemi icin tehlikelidir. Cocuklarin beyin
gelisimini bozararak bilissel bozukluklara neden olur. Kan beyin
bariyerinin gastrointestinal sistemdeki yulksek absorpsiyonu
ve gegirgenligi nedeniyle, cocuklar distk seviyelerde bile
Pb maruziyetine duyarlidir. Pb, eksitotoksisiteye yol acan
kalsiyum (Ca2+) iliskili aktiviteyi degistirerek nérotransmisyonu
etkiler (10, 11). Ayrica glial hiicre (astrosit ve oligodendrosit)
aktivitesini etkileyerek miyelin kilifin hasarina neden olur (12). Pb
toksisitesinin belirtileri; bas agrisi, anemi, abdominal sorunlar ve
siddetli durumlarda, konvilsiyonlar, koma ve 6limdur (8, 13).

Pb selasyonu icin DMSA (Suksimer), BAL ve kalsiyum
disodyum etilendiamintetraasetat (CaNa2EDTA)  kullanilir.
CaNa2EDTA sadece hiicre disi Pb'yi uzaklastirir ve etkinligi BAL
ile kullanildiginda artar. CaNa2EDTA ve DMSA ile tedavi, sican
modelinde monoterapi kazanimlarindan daha iyi biyokimyasal
ve klinik sonug gostermistir. Bir atiolselator ile o-lipoik asit
kombinasyonu ile tedavi, sicanda oksidatif stresi ve beyin Pb
konsantrasyonunu azaltir (8, 12, 13).

DMSA agizdan uygulanarak Pb zehirlenmesinin tedavisinde
Etilendiamintetraasetat (EDTA)'dan daha iyi selasyon tedavisi
etkinligi saglar. Pb zehirlenmesi semptomlarini etkili bir sekilde
hafifletir ve kandaki Pb seviyelerini EDTA' dan daha iyi azaltir (14).

2.3. Kadmiyum (Cd) zehirlenmesi ve selasyon tedavisi

Cd, Cinko (Zn) ile benzer kimyasal davranislari olan, periyodik
tabloda Hg ve Zn arasinda yer alan dogal olarak bulunan bir
metaldir. Genellikle iki degerlikli bir katyon olarak bulunur ve
diger elementlerle bilesik olusturur. Cd, yerkabugunda milyonda
0.1 parca olarak bulunur. Genellikle Pb ve Zn kaynaklarinda
karisik olarak bulunur. Bu nedenle Pb ve Zn elde edilirken yan
Grin olarak cgikar (15).

Ticari olarak Cd, televizyon ekranlarinda, lazerlerde, piller,
boya pigmentleri, kozmetikler ve galvanizli celik, nikleer fisyonda
bir bariyer olarak ve 1960’lardan dnce Pb su borularinda Zn'li
kaynak miihiirleri ile kullanilmistir. insanlarin Cd'ye maruz kalma
esas olarak soluma veya sindirim yoluyla gergeklesir. Pargacik
boyutu kiclldikce solunumla alinan Cd'nin emilimi %10'dan
%50'ye sindirim yoluyla alinan Cd'nin emilimi ise % 5'den %
10'a kadar ¢ikar. Deri yoluyla emilim ihmal edilebilir. Demir (Fe),
kalsiyum (Ca) ya da Zn eksikligi olan insanlarda Cd'nin bagirsak
emilimi daha fazladir. Kan ve bébrek Cd seviyeleri sigara icenlerde
sigara icmeyenlere gore daha yuksektir. Endistriyel maruziyet
nedeniyle soluma, mesleki ortamlarda énemli olabilir. Ornegin
kaynak ya da lehimleme cesitli kimyasal pnémonilere neden
olabilir (16). Cd maruziyeti kontamine olmus yiyecek (6rnegin,
kabuklular, sakatatlar, yaprakli sebzeler, Japonya ve Cin'in belirli
boélgelerinden gelen piring) ya da su (eski Zn/Cd mahirli su
borular ya da endustriyel kirlilik) ile de olusur ve uzun vadede
saglik sorunlarina yol agabilir (17).

Absorpsiyondan sonra, Cd viicutta tasinir, genellikle protein
benzeri metallotiyonein (MT) iceren bir stlfidril grubuna baglanir.
Cogunlukla karacigere, bobreklere, cok azi ise tim vicuda dagilir
ve yarilanma émri ortalama yirmi bes yildir (18). Birikim uzun
yillar strdliguinden, kan, sa¢ ve idrar Cd seviyeleri, diger agir
metallerde oldugu gibi, viicut birikimi igin yetersiz verilerdir ve
cogunlukla maruziyetin son asamasini yansitir (8).

Cd, tasiyicilarda demirle rekabet eder, hicresel demir
havuzunu azaltarak hem sentezini bozar ve proteinlere baglanarak
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fiziksel ve ruhsal bozukluklara yol acar (19). Cd toksisitesinin klinik
belirtileri, izledigi yola, miktara ve maruz kalma oranina baghdir.
insanda toksik etkinin bas organi, tiibiiler hiicrelerin apoptozunu
indukleyebilen tasima proteinleri ve mitokondride Cd ile
indiklenen oksidatif hasardan kaynaklanan protein, aminoasit,
glikoz, bikarbonat ve fosfat yeniden emiliminde (Fanconi
sendromu) klinik olarak gézlemlenebilir kusurlarla, Cd birikiminin
ana hedefi olan proksimal tibulin S1 segmentinin bulundugu
bobrektir (20).

Cd'nin kemik Uzerindeki toksik etkisinin, bobrek etkilerine
ikincil olarak D vitamininin bozulmus aktivasyonu yoluyla ortaya
ctktigi ileri strGlmustdr. Ca’'nin bagirsak emilimindeki dogrudan
Cd bozuklugu ve kollajen metabolizmasindaki dizensizlikle
birlesen bu etki, osteomalazi ve osteoporoza neden olur (16).

Cd oksidatif stresi dogrudan indikler, lipid peroksidasyonunu
arttinir ve sulfhidril gruplarina baglanmasindan dolayi glutatyonu
tuketir. Cd'ye maruz kalma, kardiyovaskiler hastalik riskinin
artinr. LiteratUr biraz celiskilidir fakat ¢cogu Cd'nin vaskuler
endotelyumdaki gen transkripsiyonunda goériinen direkt toksik
etkiyle, hipertansiyon ve diyabet indlkleyici roltini destekler. Cd
ani kardiyak o6lum, periferik arter hastaligi, artmis vaskuler intima-
media kalinligi ve miyokard enfarktisu ile de iliskilidir. Abdominal
aort anevrizmasi sigaraya bagli bir hastaliktir. Sigaradan solunan
Cd, aortta birikebilir ve diiz kas hiicresi metabolizmasi tUzerindeki
olumsuz etkiler yoluyla aortun zayiflamasini kolaylastirabilir. Cd,
karacigere, bobreklere ve kemige zarar vermesinin yani sira Fe
metabolizmasindaki degisikliklerle birlikte hemoliz, Fe eksikligi
ve yetersiz eritropoietin (EPO) Uretimi (bdbrek anemisi) yoluyla
anemiye neden olur. Hematopoeizis (kan yapimi), eritropoietin
Uretiminin baskilanmasi sonucunda olumsuz etkilenir. Itai-itai
hastaligl, Japonya'nin Toyama ili sakinlerinin Cd toksisitesine
uzun stre maruz kalmasindan kaynaklanan bir durumdur. Bu
hastaligin karakteristik klinik ozellikleri arasinda renal tibdler
fonksiyon bozuklugu, osteomalazi ve anemi yer alir (21-25).

Metalodstrojenler Ostrojen reseptorlerine baglanan ve
bunlari aktive eden inorganik metal iyonlaridir. Endometriozisin
yani sira meme ve endometrium kanserleri gibi dstrojene bagimli
hastaliklarin etiyolojisinde rol oynarlar. Cd en c¢ok calsilan
metalodstrojenlerden biridir. Cd'nin rahim iginde &strojenin
etkilerini taklit ettigi rapor edilmistir ve son epidemiyolojik
bulgular, Cd'ye maruz kalma sonrasinda hormona bagimli kanser
riskinin arttigini géstermektedir (26).

Siganlarda Cd maruziyetinden kaynaklanan erkek kisirligi, kan
testis bariyerinde hasara neden olur, germ hiicre yapismasini
azaltir, bu da germ hicre kaybina, disik sperm sayisina,
diusik veya kisirhiga yol acgar. Rat calismalari Cd'nin erkeklerde
salgi ve testesteron sentezini baskiladigini ve kavernozal
vazokonstriksiyona neden oldugunu, ek olarak disilerde fetis
ve korpus luteum tahribi yapan prostaglandin F2 alfa Gretimini
artirdigini ileri sirrer. Bunlar stereogenesisin hiz sinirlama
adimindan sorumlu olan Steroigenik Akut Dizenleyici protein
(StAR)'in baskilanmasi yoluyla olur (27).

Cd maruziyeti, insilin direncinin gelismesi icin bilinen
bir risk faktéridur. Kan Cd ve metabolik sendrom gelisimi
arasinda gugld bir iliski bulunmustur. Mekanizmalari hentiz
acikhga kavusturulmamis, ancak insilin reseptoriinin mekanik
distorsiyonunu icerir. insiilin direnci tizerine Cd etkisi Fe, Ca, Mg
ve Zn'nin eklenmesiyle en aza indirilebilir, bu da kanser, kirik,
damar hastaliklari ve toplam &limle ilgili Cd ile iliskili riskleri
azaltir (28,29).

Cd, oksidatif stres belirteglerini artirarak, glutatyon, stiperoksi
dismutaz 2, katalaz, glutatyon S transferaz, asetilkolinesteraz
aktivitelerini azaltarak oksidatif strese yol acar ve merkezi sinir
sisteminde belirgin zar bozukluklarina neden olur. Bu sonuglar
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Ca/kalmoddline bagimli proteinkinaz II' nin fosforilasyonuna
bagh olarak merkezi sinir sisteminde kortikal hucrelerin
apoptozisine yol acar. Yiksek kan veya idrar Cd'si olan insanlarda
dikkat daginikhgy, hafiza zayiflig, dustk frekansh isitmede
onemli dlclide azalma gorulur. Benzer olarak idrar Cd'si ylksek
olan sicanlarda 6grenme yetenegi duser. Burun icine kadmiyum
klortir damlatilarak Cd'ye maruz kalan farelerde, koku alma sinir
fonksiyonu bozulur (30-32).

EDTA, DMPS ve DMSA idrarla Cd atilimini artirir. Ancak
DMSA'nin Cd'nin genel viicut yiki Gzerinde ¢ok az etkisi vardir.
in-vitro ve in-vivo calismalar, EDTA’'nin hiicre ici Cd'yi mobilize
eden DMSA'dan Ustiin oldugunu gdstermektedir. Klinikte EDTA,
romatoid artriti hafifletmesi, oksidatif stresi ve genel metal
toksisitesini azaltmasi ile taninir. EDTA' nin etkinligi, ayni zamanda
nefrotoksisiteye karsi da koruyan glutatyon ile kullanimi belirgin
sekilde artmistir; etkinlik, ayni zamanda, tiamin, Zn, mannitol ve
antioksidanlarin birlikte kullanimiyla da gelistirilebilir. Cd, sauna
sirasinda terde de 6nemli olctide bulunur. Her ne kadar EDTA
ile intravendz selasyondan daha yavas olsa da bu, tlbuler hasar
riski olmaksizin Cd'nin vicut ylkind azaltmak icin orta derecede
basarili bir yontem gibi gériinmektedir (33-36).

Cd kaynakli karaciger hasari, antioksidan enzimlerin
inaktivasyonu, glutatyon konsantrasyonunun azalmasi ve
mitokondri kaynakl reaktif oksijen tirlerinin Gretimindeki artis
yoluyla oksidatif stresle ¢ok yakindan iliskilidir. Cd kaynakl
hepatotoksisiteyi iyilestirmede EDTA, DMSA VE DMPS kullanilir
(37).

2.4. Arsenik (As) zehirlenmesi ve selasyon tedavisi

Arsenik, atom numarasi 33 olan ve kimyasal semboli As olan
kimyasal bir elementtir. Saf element kristali veya metaller ve
kukuart ile kombinasyon halinde olusur. Yutulan arsenigin yaklasik
%90'1 gastrointestinal sistem tarafindan emilir. insanlarin bu agir
metale maruz kalmasi agdiz yoluyla, solumayla ve deri temasiyla
gerceklesebilir. As, oOncelikle htcrelerin sdlfidril  grubunu
etkileyerek huicre enzimlerinin bitlnliginl bozar ve hicresel
solunumu tehlikeye atar (38).

Kanda emilen As’'nin %95 ila 99'u hemoglobin globinine
baglanir ve daha sonra akcigerler, karaciger, bobrek ve deri dahil
olmak Uzere cesitli organlara dagilir. As'nin yaklasik %70'i idrarla
atilir (39).

As maruziyetinin ana kaynaklar yiyecek ve igme suyudur.
Kronik maruziyet, hiperkeratoz ve pigmentasyon degisiklikleri
gibi dermal lezyonlarin yani sira cilt ve diger kanser risklerinin
artmasina, noéropati, periferik vaskiler hastaligina neden olur (8).

DMSA, DMPS ve penisillamin gibi selatlama ajanlari, kronik As
toksisitesinde yaygin olarak kullanilir. DMSA' nin monosikloheksil
ve monoizoamil DMSA gibi uzun karbon zincirli analogu ile
birlikte kullanimi, tek basina DMSA ile karsilastirldiginda As
yukinl azaltmada daha etkilidir (9, 12).

Tiyol iceren antioksidan ilag N-Asetilsistein (NAC), As
saldinsina (arsenikozis) maruz kalan insan vicudundaki tiyol
iceren proteinler/biyomolekdillerdeki As toksisitesini azaltma
yetenegine sahiptir. ClnkU arsenige karsi gugli bir afiniteye
sahiptir ve stabil bir suda ¢6ziinir NAC+As kompleksi olusturur
(40).

2.5. Bakir (Cu) zehirlenmesi ve selasyon tedavisi

Cu, katalitik ve yapisal bir kofaktdr olarak hareket eder ve
sonug olarak cesitli biyolojik yollarla bu yola midahale eder.
Normal metabolizmada yer alan bu enzimlerin aktivitesi igin
Cu gerekli oldugundan ve herhangi bir biyokimyasal islemle
sentezlenmediginden, diyet bileseni olarak dahil edilmesi
esastir. Bu nedenlerle, absorpsiyon, dagilim, metabolizma ve
atilim mekanizmalarinin arastirnlmasina cok dikkat edilmistir.
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Kanser ve diger hastaliklarin gelisimindeki islevinin agikliga
kavusturulmasina da dikkat edilmistir. Cu'nun biyoyararlanimi
temel olarak degisen faktorlere baghdir:

a) Gastrointestinal sistemde Cu emilimi.
b) Cu’'nun kan dolasimina tagsinmasi.
¢) Hepatositler tarafindan kan dolasimindan ekstraksiyonu.

d) Cu'nun periferik dokular ve merkezi sinir sistemi tarafindan
alinmasi.

Cu kimyasi ve biyokimyasinin temel ydnleri, Cu'nun tiptaki
roli, Menken ve Wilson hastaliklarinin patolojisi, tedavisi ve
bunlarin birikimini iceren nérodejeneratif bozukluklarda selasyon
tedavisi, son incelemelerde ayrintili olarak ele alinmistir (41).

Sirasiyla Cu'nun asiri ylklenmesi, eksikligi ve yanlis dagihmi
ile karakterize edilen Wilson, Menkes ve Alzheimer hastaliginda
(AH) Cu metabolizmasi bozulur. Wilson ve Menkes hastalig
sirastyla Cu selatorleri ve takviyeleri ile tedavi edilebilir; ancak
AH' de Cu metabolizmasinin dlzeltiimesi igin etkili molekiler
araclara yonelik bir arastirma devam etmektedir. Dogal bir Cu
baglayici ligand olan a-lipoik asit, AH'nin hiicresel ve meyve
sinegi modellerinde pozitif sonucglar gostermistir. o-lipoik asit,
AH durumunda Cu metabolizmasinin dizenlenmesi icin umut
verici bir aday olarak hizmet etmektedir (42).

Cu toksisitesinde hayvanlarda depresyon, anoreksi, sarilik,
hemoglobiniire, nefes almada hizlanma, sarilik, akciger 6demi,
sari ila turuncu renkli karaciger ve metal bdbrek gorilir.
Histopatolojik lezyonlar arasinda akciger &demi, sentrilobuler
hepatik nekroz, safra stazi, renal tubller nekroz ve tibiler
dokintl olusumu yer alir. DPA ile tedavi olumlu sonuclar verir
(43).

Serbest Cu iyonlari, potansiyel olarak zararli oldugundan,
insan vicudundaki Cu konsantrasyonu hiicreler, organlar ve viicut
dlzeyinde dizenlenir. Cu, mide ve ince bagirsakta emildiginde,
kan dolasimindaki dagilimi seruloplazmin ve albimin tarafindan
karacigerde diizenlenir. Karmasik kontrol mekanizmalari, Cu'yu
daha sonra hticre zarlarindan, temel olarak alim sirasinda Cu
taslyicl protein (CTR1) ve atihm sirasinda Cu ATP7A/B yoluyla
tasir. Tim bu proteinlerin Cu’nun koordine edildigi bircok kalintisi
(esas olarak metionin, histidin ve sistein) vardir.

Ozellikle Cu kompleksleri, dikkat cekici aktif farmakolojik
ajanlardir. Enfeksiyonlar, artrit, epilepsi ve kanser gibi hastalk
durumlarina genel fizyolojik tepkinin bir parcasi olarak kan
plazmasinda, amino asitlerde ve alblmin ve seruloplazmin
komplekslerinde Cu iceren bilesiklerde bir artig gézlenir. Cu, meme
kanserli hastalarin serumunda 1,67 mg/L'lik bir konsantrasyona
ulasabilir, bu konsantrasyon normal referans olan 0,98 mg/L'den
fazladir. Hastalik yenildiginde Cu seviyeleri normale doner. Wilson
hastaligl, yani hepatolentikiiler dejenerasyon, farkli organlarda
Cu birikmesi, karaciger sirozu, ndrolojik bozukluklar ve Cu'nun
organizmada tasinmasi ve dagiiminin uyumsuzluguna bagh
karmasik semptomlarla karakterize metabolik bir bozukluktur.
Tedavide klinik uygulamada farkl selatlayicr ajanlar kullanilmistir.
Cu kompleksi olusturma, timor reversiyonu icin kullanilabilecek
bir stratejidir; timor hicreleri, bir antitimar ilaci igin uygun, segici
bir hedef olusturur. Buglin anjiyogenez, timor blylimesi ve
metastaz kontrol(, fazla Cu'nun selatlanmasiyla saglanabilir (44).

Cubaglamayeteneginesahip Trientin, DPAvetetratiyomolibdat
(TM) gibi selatorler kicik molekiller olarak sentezlenmis ve
yapisal olarak manipule edilmistir. Cu selatorlerinden bazi kanser
turleri icin potansiyel terapdtik ajanlar olarak yararlaniimis olsa
da klinik onaylari genellikle agir metal zehirlenmesi olan veya
ciddi metal birikimi olan hastaliklari (Wilson hastaligi) olan
hastalarla sinirlandinlmistir. Son zamanlarda, ditiyokarbamatlar
(DTC) veya klionikol (CQ) ile Cu tuzlarinin karisimlarinin, bir
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proteozom inhibitdéri ve bir apoptoz indikleyicisi olusturan
hicre tumora bakirina kendiliginden baglandigr gosterilmistir. Cu
(I) ile penisilamin kompleksleri (benzilpenisilin, fenoksimetilen-
penisilin, ampisilin, amoksisilin ve karbanisilin), 1:1, 1:2 ve 1:3
tip stokiyometri gosterir. Bilesiklerin yapisi, karboksil gruplari
aracihgiyla Cu (ll) iyonu tarafindan koordine edilen iki disli
ligandlar gibi davranir (45,46).

3. Selasyon tedavilerinin yan ekileri

3.1. BAL in yan etkileri

BAL, uzun zamandir Pb veya As zehirlenmelerinde selasyon
tedavisinin baslica maddesi olmustur. Ancak toksinlerin viicuttan
tam olarak atilamayarak beyinde birikmesi ve kas ici (i.m.)
uygulamanin agrili olmasi gibi yan etkileri; daha az yan etkili
analoglarinin gelistirilmesine ve onun yerini almasina yol acmistir
(47).

BAL'In Fe ve Se ile toksik bir selat olusturdugu bu nedenle
Fe ve Se takviyesi BAL tedavisi sirasinda uygulanmamalidir.
Metilciva zehirlenmesinde BAL tedavisi ndrolojik semptomlari
siddetlendirir. Hayvanlarda BAL, bobrekler tarafindan Cd'nin
emilimini kolaylastirir ve bu da 6limcil bébrek hasarina yol agar
(3). Agir metal zehirlenmesinin tedavisinde dimerkaprol kullanimi,
kullanilan doza ve dozlar arasindaki zamana bagli olarak cok
sayida yan etkiyle iliskilendirilebilir. En yaygin yan etkiler mide
bulantisi ve kusma, hipertansiyon ve tasikardidir. Bunlarin yani
sira enjeksiyon bélgesinde agri, bas agrisi, halsizlik, yaygin miyalji,
g0z yasarmasi, tukirik salgisi, gozlerde, agizda, burunda, bazen
ekstremitelerde yanma hissi, burun iltihabl, ates, terleme veya
huzursuzluk gorilebilir. Semptomlar enjeksiyondan kisa bir siire
sonra ortaya ¢ikar ve genellikle iki saat icinde ¢6zlllr. Genellikle,
enjeksiyon bolgesinde hematomlar ve apseler veya alerjik
reaksiyon da meydana gelebilir (48,49). BAL'dan kaynaklanan
olumsuz etkiler idrar pH'ina da baglidir. Asidik idrar, BAL-metal
selatinin ayrismasina yol acar ve bu nedenle hipertonik NaHCO3
ile pH'1 7,5-8,0" a alkalize edilmelidir. BAL'In istem disi intraven6z
infizyonu; yag embolisi, lipoid pndmoni ve kilotoraksa da neden
olabilir (49).

3.2. DMSA ve DMPS' nin yan etkileri

BAL, dusik terapotik indeksi, agir metallerin beyne veya
testislere yeniden dagilma egilimi, agrili enjeksiyon uygulamasi
ve hos olmayan koku gibi dezavantajlari nedeniyle artik yerini
DMPS ve DMSA almistir. Bunlar oral yoldan uygulanabilen suda
¢ozlinen ilaglardir, bu nedenle hastaya igne batirmaya gerek
yoktur ve daha az yan etkiye sahiptirler. Ancak, daha yavas etki
ederler ve agir metalleri viicuttan uzaklastirmada BAL'dan daha az
etkilidirler, bu da dimerkaproliin akut agir metal zehirlenmesinin
tedavisinde hala kullanilabilecegini gosterir (48).

BAL lipofilik oldugundan, beyindeki organik ve inorganik
civa ve arsenigin birikimini ve kursunun toksisitesini arttirir.
DMSA ve DMPS, hidrofiliktir ve toksik metalleri beyne yeniden
dagitmazlar. DMPS genellikle iyi tolere edilen bir selatlayici ilactir.
Bobrek yetmezligi olan hastalarda dozaj ayarlamalari yapilmalidir
ve DMPS' ye alerji durumunda kontrendikedir. En sik gorilen
yan etkiler arasinda bas agrisi, yorgunluk, mide bulantisi, tat
bozuklugu, hafif nétropeni, ylikselmis karaciger enzimleri, kasinti
ve dokintd bulunur (3,8).

DMSA, genellikle iyi tolere edilir ve herhangi bir ciddi yan
etkiye sahip goriinmemektedir. Yaygin sorunlar mide bulantisi,
kusma, gaz, ishal ve metalik tat gibi gastrointestinal niteliktedir.
Nadiren titreme, ates, Urtiker, dokintl, geri donlisimli nétropeni
ve eozinofili gorilebilir (49).

3.3. CaNa2EDTA'nin yan etkileri
CaNa2EDTA tedavisinin kontrendikasyonlari andri veya aktif
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bobrek hastaligi, hepatit ve edetat triinlerine karsi asiri duyarliliktir.
Baslica toksik yan etki, genellikle tedavinin kesilmesinden sonra
geri donlsimli olan nefrotoksisitedir. Ancak bobrek tubuler
hasari dozla iliskilidir ve dnerilen maksimum ginliik doz (75 mg/
kg) asilirsa olimcul olabilir. Bas agrisi, yorgunluk, ates, miyalji,
idrar sikhginda artis, hepatotoksisite, elektrokardiyogram (EKG)
degisiklikleri ve gastrointestinal semptomlar gibi diger yan
etkiler de tanimlanmaktadir. Daha 6nce kursuna maruz kalmis
sicanlarda CaNa2EDTA tedavisinin kemik ve bobrekteki kursunu
harekete gecirdigi ve beyin ve karacigerdeki kursunu artirdigi
gozlemlenmistir (3). Diger, daha az yaygin yan etkiler arasinda
halsizlik, istahsizlik, titreme, ates, miyalji, dermatit, bas agrisi,
idrar sikhiginda artis, burun akintisi, gézyasi, glikoziri ve anemi
bulunur. Ekstravazasyon, enjeksiyon bodlgesinde agrili kalsinozis
gelisimine neden olabilir. Kronik tedaviden, ¢zellikle Zn, Fe ve
manganez olmak Uzere endojen metallerin tikenmesi meydana
gelebilir (49).

3.4. DPA'nin yan etkileri

DPA'nIn toksisitesi nispeten dusuktir. Ancak trombositopeni
gibi hematolojik bozukluklar ve nadiren aplastik anemi,
lenfositopeni, agranullositoz ve |6kopeni gibi ciddi yan etkilere
neden olabilir. Diger yan etkiler arasinda gastrointestinal
bozukluklar, hepatotoksisite, nefropati, optik noérit ve nobetler
gibi norolojik bozukluklar ve bronkospazm, pemfigus, dokiintd,
polimiyozit, miyastenia gravis ve lupus benzeri sendrom gibi asiri
duyarlilik ve otoimmun bozukluklar yer alir. DPA, penisilin alerjisi
olan hastalarda kontrendikedir. Orta ve siddetli bdbrek yetmezligi
olan yatan hastalarda DPA kullanimindan kacinilmasi énerilir (3).

3.5. Trientin’ in yan etkileri

Trientin tedavisinin kontrendikasyonu bu ilaca karsi asiri
duyarlliktir. ilac distik bir toksisiteye sahiptir. Ancak primer
biliyer sirozlu hastalarda, trientin tedavisi rabdomiyoliz (iskelet
kaslarinin tahribati) ve epigastrik agr, dispepsi, gastrit ve melena
gibi gastrointestinal yan etkiler gibi ciddi komplikasyonlarla
iliskilendirilmistir. Bu nedenle, bu hastalarda trientin kullanimi
onerilmemektedir (3). Wilson hastaligi hastalarinda trientinin
uzun sureli kullanimiyla ilgili deneyime dayanarak, bu selatorin
DPA ile karsilastirildiginda yan etkileri nispeten azdir. Trientin,
Wilson hastaliginda genellikle ikinci basamak tedavi olarak
siniflandirilir, ancak penisilamin gibi, vakalarin yaklasik %25'inde
baslangigta norolojik kétiilesmeye neden olabilir (8).

4. Sonuclar

Metaller bir yandan hicrenin temel bilesenleri olarak
gorev yaparken diger yandan ciddi toksik belirtilere neden
olabilmektedir. Ayrica bu metallere uzun stre maruz kalmak
apoptoz yoluyla hicre olimiyle sonuclanabilmektedir. Agir
metaller ayrica sinyal yollarini etkileyerek DNA, lipidler, proteinler,
enzimler ile Ca ve sodyum iyonlar homeostazisinde degisikliklere
neden olmaktadir. ilerleyen yaslarda metal birikimi arttigindan
norodejeneratif hastaliklarda artis gozlenmektedir. Selasyon
tedavisi metal toksisitesine karsi temel tedavi ydntemidir. Selasyon
tedavisi metali komplekslestirir ve fazla veya toksik metalin
sistemden uzaklastiriimasina olanak tanir ve onu hemen toksik
olmayan hale getirir ve gec etkileri azaltir. Toksik metal selasyonu
icin artik cesitli metal selatorleri mevcut olmasina ragmen, ideal
bir selator hala gelistirilememistir. Selatorlerin cogu, cok sayida
yan etki, spesifik olmayan baglanma ve uygulama zorlugu gibi
dezavantajlara sahiptir. Artan metal maruziyeti dinyasinda
selasyon tedavisi, metal depolama bozukluklariyla miicadelede
onemli bir arag olmaya devam edecektir.
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neuroinflammation and impaired glucose metabolism
Noroinflamasyon ile bozulmus glikoz metabolizmasi arasindaki iliskiye hastalik temelli

bakis

Mehmet Akif Ovali'*, Sevval Percin'

ABSTRACT

Neuroinflammation is a significant contributor to the pathogenesis of several
central nervous system disorders including Alzheimer's Disease, Parkinson's Disease,
Huntington's Disease, and amyotrophic lateral sclerosis. Neuroinflammation is
the immune response of the central nervous system against central or peripheral
abnormalities disturbed by foreign agents, molecules, metabolic activities, or
various diseases. Astrocytes and microglia activation are the main activators of
neuroinflammation. The polarization changes of these defender cells have some key
roles in bodily metabolism as much as neuronal behavior. The blood-brain barrier is
known as the first defender of brain parenchyma. Neuroinflammation disrupts blood-
brain barrier integrity and may cause blood-brain barrier breakdown. Glucose is the
main energy source of brain and glucose uptake is achieved through the blood-brain
barrier. Altered glucose metabolism may have detrimental effects on brain functions
and may cause brain disorders. Also, it has been suggested that neuroinflammation
may have crucial roles in glucose metabolism. The distribution of the blood-brain
barrier in vascular endothelial cells of neurons, astrocytes, and microglia contributes
to the transport of glucose to the cells of brain. Microglia and astrocyte polarization
are suggested as the two main underlying mechanisms in neuroinflammation. It's
obviously determined that neuroinflammation-caused neurodegenerative diseases
are tightly linked with the brain insulin resistance and disrupted cerebral and
peripheral glucose metabolism. However, there is lacking knowledge about glucose
metabolism deficiencies and microglia/astrocyte polarization. Herein this review, we
summarized the neuroinflammation and glucose metabolism with the most common
neurological diseases and the possible effects of microglia/astrocyte polarization on
glucose metabolism.

Keywords:  Neuroinflammation, metabolism,

neurodegeneration, neurological disorders

glucose microglia, astrocyte,
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Mart University, Tiirkiye

6z
Noroinflamasyon, Alzheimer Hastaligi, Parkinson Hastaligi, Huntington Hastaligi ve
amiyotrofik lateral skleroz gibi birgok merkezi sinir sistemi bozuklugunun patogenezine
onemli bir katkida bulunur. Noéroinflamasyon, merkezi sinir sisteminin yabanci ajanlar,
molekiiller, metabolik aktiviteler veya gesitli hastaliklar tarafindan bozulmus merkezi
veya periferik anormalliklere karsi verdigi bagisiklik tepkisidir. Astroglia ve mikroglia
aktivasyonu, néroinflamasyonun ana tetikleyicileridir. Bu savunucu hiicrelerin
polarizasyon degisiklikleri, sinirsel davranis kadar viicut metabolizmasinda da 6nemli
roller oynar. Kan-beyin bariyeri, beyin parankimasinin ilk savunucusu olarak bilinir.
Noroinflamasyon, kan-beyin bariyerinin bltuinligiinl bozar ve kan-beyin bariyerinin
yikilmasina neden olabilir. Glikoz, beynin ana enerji kaynagidir ve glikoz alimi kan-
beyin bariyeri araciligiyla saglanir. Bozulmus glikoz metabolizmasi, beyin fonksiyonlari
lUzerinde zararli etkilere sahip olabilir ve beyin bozukluklarina yol agabilir. Ayrica,
noroinflamasyonun glikoz metabolizmasinda 6nemli bir rol oynayabilecegi 6ne
strllmistir. Kan-beyin bariyerinin noéronlar, astroglia ve mikroglianin vaskiler
endotelyal dagilimi, glikozun beyin hicrelerine taginmasina
katkida bulunur. Mikroglia ve astroglia polarizasyonu, néroinflamasyonun altinda
yatan iki ana mekanizma olarak 6ne strilmistir. Noroinflamasyon kaynakli
norodejeneratif hastaliklarin beyin insilin direnci ve bozulmus beyin ve periferik

hiicrelerindeki

glikoz metabolizmasi ile yakindan iliskili oldugu agikga belirlenmistir. Bununla birlikte,
glikoz metabolizmasi bozukluklari ve mikroglia/astroglia polarizasyonu hakkinda
yeterli bilgi bulunmamaktadir. Bu derlemede, en yaygin nérolojik hastaliklarla birlikte
néroinflamasyon ve glikoz metabolizmasi ile mikroglia/astroglia polarizasyonunun
glikoz metabolizmasi Gzerindeki olasi etkilerini 6zetledik.

Anahtar Kelimeler: Noroinflamasyon, glikoz metabolizmasi, mikroglia, astrosit,
norodejenerasyon, norolojik bozukluklar
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Neuroinflammation-related diseases and
glucose metabolism

Introduction

Neuroinflammation is directly related to neurons, microglia,
and astrocytes in the central nervous system (CNS) and has a
wide range of disorders, including impaired neuroinflammatory
responses that can be seen in these structures (Figure 1).
Microglial activity and complex neuroinflammatory pathways
may develop depending on age as well as environmental and
genetic factors (1). Cytokines, chemokines, reactive oxygen
species and secondary messengers are of great importance in
the development process of neuroinflammation. Any event that
triggered the inflammation in the brain parenchyma might be the
starter of inflammation. Moreover, systemic inflammation apart
from CNS may also contribute to the inflammatory process in the
brain. Based on systemic inflammation in astrocytes, microglia,
and blood-brain barrier (BBB) endothelial cells and inflammatory
agents release are some of the causes of BBB breakdown and
neuroinflammation (2). Microglia and astrocytes are major
components of inflammatory processes in the CNS. Their
polarizations exerts inflammatory or proinflammatory activities
such as microglia polarizations to M1 (pro-inflammatory)
or M2 (anti-inflammatory) and A1 (pro-inflammatory) or A2
(anti-inflammatory) cells for astrocytes. Due to the different
polarizations under various conditions, the balance between
pro-inflammatory and inflammatory processes varies in almost
different disorders. Microglia are a type of glial cells and
are mostly related to brain inflammation and inflammatory
neurodegenerative diseases. Derived from macrophages,
microglia are the first indications of neuroinflammation (Figure
2). Depending on the polarization as mentioned above, pro-
inflammatory cytokines such as IL-1B, TNF-a, IL-6, proteases,
and other cytokines also have adverse effects on the integrity of
the BBB have deleterious effects in neurodegenerative diseases.
Inactivated microglia become activated in response to released
cytokines. One of the most important activities of microglia is

Alzheimer’s Disease

transferring nutrients to the CNS (3).
Huntington’s Dsease%
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Figure1. Common neuroinflammatory diseases. AR accumulations lead to neuroinflammation
in Alzheimer’s Disease. In Huntington's Disease neuroinflammation triggers infiltration of
peripheral immiine cells to the CNS. Chronic neuroinflammation is one of the hallmarks
of Parkinson’s Disease localized in dopamsnergic neurons. ALS is motor neuron disease.
Neuroinflammation causes progressive degeneration of nerve cells in the CNS (The figures

were prepared using the website https://smart.servier.com and Microsoft PowerPoint).

Neuroinflammation is a complexity of activity and triggers
the release of many agents for the initiation of the inflammatory
processes. Many responsible molecules of this pathway are
released under inflammatory conditions (4). As it is well known
NF-kB is the controller of inflammation, apoptosis, and cell
survival and modulates expressions of the genes in the response
of immune and inflammatory processes. Further, NF-kB promotes
neuronal survival and plasticity, too. One of the activators of NF-
kB during the inflammatory process is the toll-like receptor (TLR)
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which initiates the inflammatory process, activating signaling
molecules such as NF-kB to activate the release of cytokines. In
addition, recent studies claimed that cyclooxygenase-1 (COX-1)
and cyclooxygenase-2 (COX-2) pathways are tightly associated
with neuroinflammation and neurodegeneration. Cytokine
release directly interacts with these mentioned pathways
whereas COX-1 has a strong involvement in neuroinflammation
compared to COX-2 (1).

CNS cells
Neurodegenarive disease’s
Epigenetic factors

W —=>  Microglia and
~ /[ : %
)

—==p Neuroinflammation

IL-1B, IL-1, IL-6, ROS, COX-1,
COX-2, TNF-aand
pro-inflammatuary modulators

MEmicrogla M2 microglia Damaged BBB Damaged Neurons
%ﬁ %g 2y
o
« NO e IL-4 ’
* ROS « IL-10 ‘
. IL1B « TGF-B
*IL-6 * IGF-1

Damaged Glucose Metabolism

« TNF-a

Figure 2. During neurodegenerative damage caused by infectious conditions and/or as a
result of epigenetic factors of neurons in the central nervous system, the resting microglia
gets activated. Activated microglia play a key role in pro-inflammatory (M1) and anti-
inflammatory (M2) states. The cytokines present in these stages of neuroinflammatory
responses. Resting astrocytes are activated through cellular crosstalk with microglia.
Activation of microglia and astrocytes stimulates the neuroinflammatory response.
Neuroinflammation can lead to neuronal damage, blood-brain barrier disruption, and
impaired glucose metabolism (BBB: blood-brain barrier) (The figures were prepared using

the website https://smart.servier.com and Microsoft PowerPoint).

Glucose is the most abundant energy source for CNS and
the survival of microglia survival. Additionally, many glucose
transporters are expressed on the microglia membrane to provide
adequate glucose uptake (5). Similarly to microglia, astrocytes
have several key roles in CNS functions. In addition to the
development of the brain, astrocytes maintain the BBB structure.
Astrocytes are one of the essential players of brain development
provide synapse growth, modulate neuronal activity, synapse
and neurotransmission regulation and are responsible for the
maintenance of BBB structure. Astrocytes are key factors for
metabolic events in the brain (3). Furthermore, astrocytes are
the first structures for their metabolic support of neurons. The
neurons could not store the glycogen, astrocytes provide the
main energy stock for neurons by themselves. When the CNS
gets damaged, astrocyte proliferation is activated and undergoes
morphological changes. Astrocytes are not only triggering the
inflammatory responses and worsening the tissue damage but
also facilitating immunosuppression processes (6). Astrocytes are
involved in transporting glucose and glucose metabolites from
capillaries to the hypothalamus to distal neurons in the CNS
(7). During neuroinflammation, the polarization of astrocytes
may affect glucose metabolism and brain nutrition through
astrocyte activities. Astrocytes behave as glucose sensors during
food intake and regulate the energy balance. In a study, intra-
arterial injection of glucose to the carotid artery indicated that,
glucose transporter 2 (GLUT2) is the initial way of glucose and
highly expressed in astrocytes. In addition, it is well known that
the insulin receptor (IR) is indispensable for glucose uptake, and
expressed astrocytes which is mainly required for the entry of
glucose into the brain. In an in vitro study, downregulation of IR
in astrocytes decrease the expression of GLUTs (8). Hence, the
astrocyte end-feet covers the whole surface of the tissue capillary
and tightly in collaboration with capillaries, GLUT1 expressed in
this site facilitates the glucose uptake. So, it is clear from the
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mentioned outcomes that the overall brain glucose metabolism
is based on neuronal and astrocyte activities (9).

Brain-Glucose metabolism

Glucoseis one of the indispensable energy sources for cerebral
functions. Glucose uptake provides adenosine triphosphate (ATP)
production, avoids oxidative stress, regulates neuronal function
and survival, and maintains brain structure neurotransmitter
synthesis. The brain continuously needs glucose, and glucose
must be supplied uninterruptedly. The brain gains ATP from
glucose for energy supply and prevention of oxidative stress. The
requirement for more glucose enhances cerebral blood flow and
cerebral metabolic rates. While the brain's main energy source
is glucose, lactate also can be counted as the source of energy
supply. During glycolysis, glucose is transferred into lactate, and
neurons use lactate for energy supply. Enhanced glycolysis in
astrocytes contributes to lactate release to extracellular space
for ATP production (10). Glucose is the most predominant fuel
of brain functions through the production of ATP for neuronal
maintenance and neurotransmitters. The growing brain
consumes the more abundant amount of glucose from the body,
and an adult brain uptake 20-25% of the total amount of glucose.
The brain is the more expensive organ in terms of glucose
usage for various neuronal activities including neuronal action
potentials, and synaptic transmissions. Glucose uptake in the
brain is modulated by specific family members of GLUTs. There
are various GLUT members placed such as GLUT1 on BBB, GLUT3,
4, 6, 8 expressed on neurons, GLUT 1, 3,4,5,6, 8,9, 10, 12,and 13
on microglia (11). One of the main causes of neuroinflammatory
and neurodegenerative disorders is altered glucose uptake
and metabolism. The abnormality in the expression of vascular
GLUT1, neuronal GLUT3, and GLUT4 is also associated with
disrupted brain glucose metabolism (10). It is clear from the
number of GLUTs expressed in CNS that glucose is essential for
brain functions (Figure 3).
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Figure 3. Astrocytes take glucose form blood capillaries via GLUTs. Following glucose
uptake, astrocytes store as glucose oras in glycogen form or metabolized into pyruvate,
which is then utilized in the tricarboxylic acid cycle (TCA) for aerobic energy production
within mitochondria. Simultaneously glucose is also received by neurons directly from
capillaries for energy source through glycolysis (The figures were prepared using the

website https://smart.servier.com and Microsoft PowerPoint).

Alteration of glucose metabolism has many deleterious effects
on brain functions and is related to pathologies in the brain
including hypoglycemia, hyperglycemia, neurodegeneration,
apoptosis, and cognitive dysfunction. Thus, it was previously
proved that balanced serum glucose levels are indispensable for
neuronal activity. Due to the heterogeneous cells of the brain and
cell-specific glucose metabolism claims that metabolic events
in the brain are drived in a complex manner. Specific pathways
including Wnt, GSK-3p, PI3K-AKT, and AMPK; and hexokinase 2,
acetyl-CoA, and enolase 2 enzymes seem to be responsible for
this metabolic modulation. Blood glucose is mainly regulated by
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the hypothalamus and the pituitary maintaining blood glucose
balance, in collaboration with the cortex and striatum. The brain
tissue has glucose-sensitive neurons itself. These neurons are in
crosstalk with other glucose metabolism-related organs such
as the kidney, liver, intestines, and pancreas. In addition, insulin
receptors are widely distributed in the different regions of the
brain. That means the brain has an important role in systemic
glucose metabolism. Also, it was clarified that systemic glucose
metabolism disorders decline brain glucose consumption
through inhibition of GLUT activity. Glucose metabolism
alteration is one of the early reasons for neurological disorders
especially in stroke, Alzheimer's disease (AD), and Parkinson's
disease (PD). In an experimental stroke model in mice, infarcted
areas had increased glucose levels (11, 12). Additionally, it was
observed that altered cerebral insulin activities worsen neuronal
degeneration. It can be suggested that cell type specificities
against glucose metabolism contribute to the pathogenesis of
neuroinflammatory diseases (11).

Astrocytes and glucose metabolism

Astrocytes are promoters of brain functions, and the number
of astrocytes is higher than neurons. Astrocytes support neurons
via regulation of glutamate homeostasis, storing glycogen, water
imbalance, neurotransmission, synaptic activity and remodeling
and tissue repair (13). During glucose uptake, astrocytes became
more active to produce glycolytic enzymes for energy supply and
provides glucose by glycolysis. Astrocytes act as a driving force
for the use of lactate from the extracellular space. Moreover,
astrocytes stimulate lactate transfer to pyruvate after being
included in the tricarboxylic acid cycle (TCA) cycle (9).

Neuroinflammatory diseases associated with

glucose metabolism disorders

Brain and glucose metabolism-related brain or systemic
glucose metabolism disorders may trigger together to
the development of neurological dysfunction including
neuroinflammation. The most widely seen neuroinflammatory
diseases among the public are AD, PD, Huntington's Disease
(HD), and amyotrophic lateral sclerosis (ALS) (14). Now, all the
above-mentioned diseases will be discussed around glucose
metabolism disorders extent.

Alzheimer’s Disease

AD is one of the worldwide common neurological disorders
and is generally elucidated by the amyloid-B (AB) accumulation
in the brain tissue hypothesis. The base of this hypothesis
is increased extracellular deposition of misfolded AB. The
neuroinflammation in response to AD is primarily triggered by
microglia residing in the CNS. AR accumulation initiates cytokine
release, microglial activation, inflammatory reaction, and reactive
astrocytosis. Moreover, AB peptides cause a range of biochemical
dysfunctions characterized by synapse/neuron loss, and cerebral
atrophy (15-17). It is known that cognitive disorders in AD are
directly related to glycolysis metabolism as well as the brain's
inability to utilize glucose properly (18,19). It is common for AD
patients to have structural defects in glucose transporter proteins
and insulin resistance. For example, GLUT1 and GLUT3 protein
levels are significantly reduced in the brain tissues of AD patients
(20,21).

As the cerebral glucose metabolism changes is one of the
pathological pathways of AD pathology the clinical symptoms
of AD occur in earlier periods of pathology. In AD, altered
glucose metabolism emerges from different pathways. The initial
signal may be the impairment of glucose transport and uptake.
Additionally, the expression changes of glucose transporters may
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predict to neurological disorders as in AD. The gene expression
levels of glucose transporters were found to be decreased in
humans and rodents. It was indicated that upregulation of AB
due to GLUT1 downregulation could lead to BBB disruption and
induce degenerative changes in neurons (22).

Parkinson’s Disease

PD is one of the most common neurodegenerative diseases
in elderly people characterized by loss of muscle control. In the
pathology of PD, loss of dopaminergic neurons in the substantia
nigra pars compacta comes to the fore. It is reported that the
imbalance in dopamine metabolism caused by oxidative stress
significantly contributes to the development of this disease (23).

Previous studies claimed that there is a broad crosstalk
between energy metabolism and PD. Altered glucose metabolism
in PD patients was reported as high as 50%-80% (T2DM) (24).
Particularly, hyperglycemia is the most seen manifestation in
most PD patients. In the early stages of PD, patients exhibit
different symptoms of glucose metabolism disorders such as
weight loss or gain and decreased or no food intake. Glucose
metabolism abnormality has been identified in PD. Brain neurons
exhibit impaired glucose metabolism, even at early stages of PD
(25).

Impaired glucose metabolism was also defined in PD
pathophysiology as one of the non-motor symptoms. In humans,
different brain regions showed altered glucose metabolism
widely distributed in cerebral regions. In a study established
on PD patients, while decreased glucose metabolic activity was
observed that presented in temporal, and frontal focal areas,
increased glucose metabolism was presented in the sensorimotor
cortex, cerebellum, and deep regions of the brain. However, there
is still not a consensus on glucose metabolism-related brain
activity changes of PD pathophysiology. Further experimental
studies are required to clarify this argumentative issue (10).

Huntington's Disease

The inherited and progressive loss of brain functions disorder
called as HD which is a devastating disease in which patients
suffer from uncontrolled movements, and intellectual disabilities
(23). Abnormalities in glucose homeostasis, acting as a metabolic
stress factor due to energy deficiency, have been demonstrated
in numerous studies on HD. It is also known that HD patients
have a higher prevalence of impaired glucose tolerance and
diabetes (26,27). On the other hand, in 2008, Lali¢ and colleagues
conducted the first detailed investigation into glycemic control in
normoglycemic HD patients. This study primarily demonstrated
reduced insulin sensitivity, increased insulin resistance, impaired
insulin secretion, and the relationship of insulin response
(28). HD was attributed directly to energy metabolism, body
weight, glucose homeostasis, and organ-specific subcellular
abnormalities (29). HD patients displayed desensitized insulin
activity and abnormal insulin secretion. There is substantial
evidence that the peripheral symptoms of HD are tightly linked
to endocrine and metabolic impairments. Several studies
suggest a high prevalence of glucose intolerance and diabetes
mellitus in patients with HD (30). In HD pathogenesis, disrupted
brain metabolic activity is still a challenge that must be mainly
clarified (29). Studies about HD pathophysiology in humans
and animals indicated that metabolic symptoms of HD such as
weight loss and malnutrition may be linked to altered peripheral
metabolic activity. Limited studies reported increased diabetes
population among HD patients and suggested that it could be
easily detected by biochemical analysis through measurement of
blood micronutrients measurement (30). Mitochondrial oxidative
stress was suggested as a crucial mechanism for glucose
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metabolism impairment in the brain tissue of HD patients (19).
As a result, critical determinants in the progression of the disease
include energy deficit, oxidative stress, unexplained weight loss,
increased insulin resistance, and a lack of essential metabolic
substrates (31).

Amyotrophic Lateral Sclerosis

Amyotrophic Lateral Sclerosis (ALS) is a motor neuron disease
characterized by progressive degeneration of neurons and has
high mortality rates (32). Most ALS patients experience metabolic
disorders such as weight loss and malnutrition. The energy
balance of ALS patients generally seemed to be altered mostly
linked to hypermetabolism and disturbed nutrition (33). Further,
neurons are highly vulnerable to energy imbalance and require
high energy sources for axonal and neuronal networks. Disruption
of the energy uptake mechanism may directly negatively affect
the survival and activities of neurons (34). Hypermetabolism is
considered one of the hallmarks of ALS which leads to glycogen
accumulation (33). Glycogen is mainly stored in astrocytes and
abnormal degradation of glycogen triggers the accumulation of
glycogen. In addition, human familial ALS patients have gained
reduced and limited energy from glycogen. It was previously
suggested that glucose metabolism disorders may be an
abnormality in ALS due to muscle wasting or physical inactivity
(32). In vivo ALS models have shown that glucose uptake is
significantly reduced in the spinal cord, including the motor,
frontal, and occipital cortex (35). Inhibiting glycogen synthesis or
promoting its breakdown in the spinal cord may offer therapeutic
benefits for ALS patients. However, further research is needed
to understand how astrocytic glycogen accumulation impacts
energy availability and cytokine release. Glycogen-targeted
therapeutic strategies have already demonstrated preclinical
success in Lafora disease (LD) mouse models and could potentially
be tested in ALS models (36). Multiple observations indicate that
this heightened glycogen accumulation might play a role in the
pathophysiology of ALS. Duran et al demonstrated that excessive
glycogen buildup is pathological in both astrocytes and neurons
(37). Astrocytic glycogen accumulation drives neuroinflammation
in LD but not in epilepsy. Given that glycogen buildup in
neurons and astrocytes contributes to the pathophysiology of
LD, it is possible that similar glycogen accumulation could have
pathological effects in other neurological disorders, such as ALS
(38).

Conclusion and future perspective

Inthis review, a disease-based approach to neuroinflammation
and impaired glucose metabolism is presented. In this
context, information is provided about the impaired glucose
metabolism processes in many diseases closely associated
with neuroinflammation. The information provided about the
prevalence of high-glucose diets in our age and the potential
development of neuroinflammatory diseases as a result is of
great importance. Studies show that neuroinflammation is one
of the main causes of the progression of various neurological
disorders such as AD, PD and ALS. The fact that glucose is the
main energy source of the brain reveals the importance of
impaired glucose metabolism in the central nervous system
in the treatment or diagnosis of these diseases. Therefore, it
would not be a coincidence that brain functions are related to
CNS and peripheral glucose metabolism. As mentioned in this
review, BBB integrity is disrupted during neuroinflammation,
and microglia and astrocyte activation triggers the inflammatory
process. The devastating effects of neuroinflammation not
only cause damage to brain functions, but also disrupt glucose
uptake through the BBB, leading to further deterioration of the
condition. Disturbances in glucose metabolism are clearly evident
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in neuroinflammatory diseases, but detailed molecular studies
are needed to define the underlying pathological mechanisms
between neurodegeneration and glucose metabolism disorders.
Therefore, revealing the pathological mechanisms of these
diseases in detail will also guide researchers for treatment
methods. It is clear that molecular-level and mechanism-focused
studies are needed to elucidate the relationship between
neuroinflammation and impaired glucose metabolism and
to contribute to treatment processes. Through this review, we
provide researchers interested in this field with fundamental
information that serves as a concise overview.
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