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AGRI TIP FAKULTESiI DERGISI YAZIM KURALLARI

Genel Bilgiler

Agr Tip Fakiltesi Dergisi (Agri Medical Journal; Agri Med J) Agri
ibrahim Cecen Universitesi Tip Fakiiltesi’nin resmi yayin organi
olan bilimsel bir dergidir. Agri Tip Fakultesi Dergisi yilda 3 defa
(Subat, Haziran ve Ekim), Tiirkge veya ingilizce olarak sadece
DergiPark Uzerinden yapilan ¢evrimici (onli ne) basvurular
kabul etmektedir ve herhangi bir basvuru veya islem Ucreti talep
etmemektedir.

Amag

Agri Tip Fakultesi Dergisi olarak dncelikli amacimiz tlkemizde
bilimsel standartlara uygun, bilimsel degeri yuksek, kaliteli
ve guncel yayinlar iceren ve kolay erisilebilir bir yayin organi
olusturmaktir. Ulkemiz icin &ncelikli olarak belirledigimiz hedeflere
ulasildiktan sonra, ©ncelikli amacimizdan taviz vermeden,
Agri Tip Fakdltesi Dergisi’'nin tim dinyada gorinarligind ve
kullanilirh@ini arttirmay! amaglamaktayiz.

Kapsam

Agn Tip Fakiiltesi Dergisi tip bilimlerindeki (temel tip bilimleri,
dahili tip bilimleri ve cerrahi tip bilimleri) tim etik yénergelere
uygun olarak hazirlanmis klinik ve deneysel arastirma
makalelerini, olgu sunumlarini, derleme makaleleri, teknik notlar
ve editére mektuplari yayinlamaktadir.

Degerlendirme ilkeleri

Agn Tip Fakiltesi Dergisi bagimsiz cift kér hakem ilkesine
dayanan, acik erisimli ve ¢evrimici bir yayin organidir. Agri
Tip Fakiltesi Dergisi daha 6nce yayinlanmamis veya baska
bir yerde yayinlanmak Uzere gonderilmemis orijinal yayinlar
yayimlayarak tip literatlirine katki saglamayi amaclamaktadir.
Agri Tip Fakultesi Dergisi'ne, kabul edilme slrecindeki
degerlendiriimelerde aranan temel 6zellik ‘bilim literatiiriine katki
ve 6zgunluktur’.

Agri Tip Fakiltesi Dergisi ‘Seffaflik ve Akademik Yayincilik En
iyi Uygulamalar ilkelerine’ (Principles of Transparency and Best
Practice in Scholarly Publishing) uygun olarak yayinlanmaktadir.
Agri Tip Fakultesi Dergisi'nin editoryal ve yayin suregleri,
Uluslararasi Medikal Dergisi Editdrleri Komitesi (International
Committee of Medical Journal Editors) (ICMJE), Dinya 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 sekillendirilmistir.

Agri Tip Fakultesi Dergisi'ne génderilen yazilarda tim yazarlarin
bilimsel katkilari bulunmalidir. Yazar olarak belirlenen isimler
¢alismayi planlamali veya yapmall veya yaziyl yazmal veya
revize etmelidir. Ayrica tUm yazarlar makalenin son halini kabul
etmelidir.

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

metin, sekil ve kaynaklardan yazarlar sorumlu olup; kullanilan

sekil, tablo veya baska 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 iliskinin tirti de agikga belirtilerek (danisman, baska
anlasmalar) beyan edilmelidir. Ayrica herhangi bir ticari Grin,
ilag, ilac sirketiyle bir iliski varsa bu durum acikca belirtiimelidir.
Herhangi bir destek veya iliski mevcut degilse bu durum da
basvuru sirasinda ve baslik sayfasinda agikga belirtiimelidir.

Yayinlanan makalelerdeki veriler, fikirler ve ifadelerden yazarlar
sorumludur ve editdrler, editér kurulu, yayinci ve Agr Tip
Fakiltesi Dergisi bu konularda herhangi bir sorumluluk kabul
etmemektedir.

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

Makalelerin Formath

Makaleler “MS Word” programi formatinda, “Times New Roman
12 punto” yazi stiliyle, 1,5 kat satir bosluklu ve her iki yana yash
olarak yazilmaldir. 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.

Turkce dilinde goénderilen makalelerin  goénderildigi  metin
dosyasinin igcinde sirasiyla: Tirkge bashk, Turkge anahtar
kelimeler, ingilizce baslik, ingilizce anahtar kelimeler, makalenin
metinleri, kaynaklar, her sayfada bir tablo olmak lzere tablolar
ve son sayfada sekillerin (varsa) alt yazilari seklinde olmalidir.

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

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

MAKALE YUKLENMESi SIRASINDA ISTENILEN
BELGELER

1. Baghk sayfasi (Title Page)

- Makale Bashgi (Full Title) (Tirkce ve ingilizce olarak, herhangi
bir kisaltma olamadan ve ele alinan konuyu agiklayici olarak)

- Makalenin kisa baslidi (Short Title)
- Tim yazarlarin tam isimleri ve kurumlari
- Tim yazarlarin ORCID numaralari



\

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

- Varsa, ¢alismanin sunuldugu bilimsel toplantinin yer ve tarihi.

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

2. Makale sayfasi (Manuscript)

- Oz (Arastirma makaleleri igin en fazla 250 kelime igeren
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 basliklarini iceren, vaka
sunumlari igin giris, olgu sunumu, tartisma ve kaynaklar
bdlumund iceren)

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

- (Ethical Approval Form)

4. Vaka sunumlan icin hasta (lar) dan alinms
Bilgilendirilmis Onam Formu

- (Informed Consent)

5. Mevcut ise ayn sayfada hazirlanmus Tablolar sayfasi
(ayr1 bir MS Word sayfasinda)

- (Tables)

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

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

8. Yazar Katla Formu
- (Author Contribution Form)

9. Bashk Sayfasi (Title Page)

Baslik sayfasi makale ylkleme slreci sirasinda tim makale
turlerinde ayr bir belge olarak “MS Word” programi formatinda
yuklenmelidir.

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

» Makale Basligi (Tiirkge ve ingilizce olarak, herhangi bir kisaltma
olmadan ve agiklayici olarak)

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

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

* Varsa, ¢alismanin sunuldugu bilimsel toplantinin yer ve tarihi.
» Calisma icin herhangi bir mali destek alinmissa veya yazarlar

arasinda gikar ¢atismasi mevcut ise onun belirtiimesi.

Makalelerin Yapilanmasi
Bilimsel Arastirma Makaleleri icin

Bilimsel arastirma makaleleri klinik gozlemleri, yeni teknikleri
veya laboratuvar ¢alismalarini igeren klinik arastirmalari icerir.

Bilimsel arastirma makaleleri basliklar, 6zetler, anahtar kelimeler,
giris, gereg ve yontem, bulgular, tartisma, ¢alismanin kisitliliklari
ve Onerileri, sonuglar, kaynaklar, tablo/sekil/resimler ve tesekkir
bélimlerinden olusmalidir.

Baslik, 6z ve anahtar kelimeler bélimleri hem Tirkce hem de
ingilizce olarak hazirlanmalidir.

Oz (Abstract)

Ozet béliimii Tirkge ve ingilizce dillerinde 250 kelime ile sinirli
olarak yazilmalidir. Bu bélimde kaynaklara yer verilmemelidir.
Kisaltmalar mimkun oldugunca az kullaniimalidir.

Bilimsel arastirma makaleleri icin 6zet su basliklari icermelidir.

* Amag (Aim): Calismanin amaci agikga belirtiimelidir.

* Gere¢ ve Yontem (Material and Method): Calisma tarif
edilmelidir, calismanin randomize olup olmadigi, prospektif veya
retrospektif oldugu ve kullanilan istatistik yontemler belirtiimelidir.

* Bulgular (Results): Galismanin detayli sonuglari verilmelidir ve
istatistiksel anlamhlik dizeyleri belirtiimelidir.

* 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).

» Turkce anahtar kelimler MESH terimlerinin direk cevirisi ve
Turkiye bilim Terimleri’nden (https://www.bilimterimleri.com/)
secilmelidir.

Ana Metin

* Giris (Introduction): Kisaca konuyu aciklamalidir ve literatiir
destegi ile calismanin amaci belirtiimelidir.

* Gereg ve Yontem (Material and Method): Calisma plani
acikca tarif edilmelidir. Calismanin randomize olup olmadigu,
retrospektif veya prospektif olusu, deney/deneklerin sayisi ve
ozellikleri ve kullanilan istatistik metodu icermelidir. Calismaya
dahil etme ve galismadan ¢ikarma kriterleri belirtiimelidir.

 Bulgular (Results): Calismada elde edilen bulgular tablo ve
sekillerle verilmelidir, istatistik degderlendirme yontemleri ile
sonuglar sunulmalidir.

» Tartisma (Discussion): Sonuglar tartisiimali ve literatir ile
karsilastiriimalidir. Calismanin sonucu belirtiimelidir.



» Sonug (Conclusion): Galisma ile elde edilen veriler tekrarlardan
kaginilarak ve tip literatlirine hangi katkilari yaptigi vurgulanarak
sergilenmelidir.

« Calismanin kisithliklart ve Oneriler (Limitations and
Suggestions): Calisma tasarimi ve ¢alismanin olgunlastiriimasi
sirasinda karsilasilan guglikler acgikga belirtiimelidir. Ayrica
c¢alismanin farkli arastirmacilar tarafindan yapilabilmesi veya
gelistiriimesi icin éneriler sunulmalidir.

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

* Tesekkirler (Acknowledgments): Calismaya yonelik herhangi
bir teknik, finansal desteg@i ya da dizenleme katkisini (istatistik
analiz, Tirkge/ingilizce degerlendirme) igermelidir.

» Cikar Beyannamesi (Conflict of Interest): Yazarlar calisma
Uzerinde direk ya da potansiyel etkisi olabilecek veya yanhliga
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 belirtiimelidir.

Vaka Sunumlari icin

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

ilk sayfa Tirkce bashigi, 200 kelimeyi gecmeyen Tiirkce &zeti,
Tirkge anahtar kelimeleri ve ingilizce bashgi, ingilizce &ézeti
(Abstract) ve ingilizce anahtar kelimeleri (Key Words) icermelidir.

Ana metin giris, vaka sunumu, tartisma, sonu¢ ve kaynaklar
bélimlerinden olusmalidir. Olgu sunumlarinin kaynakga bélimda,
derginin makale yazim kurallarina gére yazilmalidir.

Derleme Makaleleri icin

Derleme makaleleri klinik veya laboratuvar tibbi bilimlerin
herhangi bir konusu hakkinda olabilir ve literattirii derinlemesine
inceler. Bu tur makaleler genellikle editérlerin daveti Uzerine
hazirlanir fakat diger yazarlarca da derleme yazilari dergiye
gonderilebilir.

Derleme yazilarinin ilk sayfasi Tiirkge ve ingilizce baslik, zet ve
anahtar kelimeleri icermelidir. Ayrica tim kaynaklar belirtiimeli
ve kaynak sayisi en fazla 50 olmalidir.

Editore Mektuplar igin

Editére mektuplar, tip alanindaki glincel gelismeler ve bunlarin
bilimsel ve sosyal iliskileri Uzerine kisa yazilari icerebilir veya
daha once dergide yayinlanmis bir makale hakkinda soru
sorabilir veya o makaleye katki yapabilir. Editére mektuplar
baslik ve 6zet bélimleri olmadan, 1000 kelimeyi asmadan ve en
fazla 10 kaynak i¢erecek bicimde diizenlenmelidir.

istatistik Boliimii

Calismada kullanilan istatistiksel analizler, ‘Gere¢ ve Yontem’
bélumunde belirtiimelidir. Calismada kullanilan paket programina
veya programlama diline atif yapilmali ve strimui yazilmalidir.

VI

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

Calismalarda varsayimlarin hangi testler ile test edildikleri
belirtiimelidir (normallik dagihmi igin Kolmogorov-Smirnov;
varyans homojenliginin testi i¢in Levene Testi gibi). Tablolarda
grup karsilastirmalari icin farkh testler kullaniimissa hangi p
degderinin hangi test sonucunda elde edildigi tablo altinda dipnot
ile belirtilmelidir (*: Student’s t test, **: Mann-Whitney U Testi

gibi).
Kaynak¢a Gosterimi

Kaynaklar, yazi igcinde gegis sirasina gére numaralandiriimahdir.
Kaynakga bdlimu yazilirken gerek metin ici gésterimde gerekse
ana kaynakga bolimunde kullanilacak olan Vancouver stilidir.
Endnote programi kullanilarak kaynakga bolimu olusturulmasi
sirasinda mevcut olan Vancouver stilinde dergi adlari uzun bir
sekilde yazili olup; dergi adlarn National Library of Medicine
https://www.ncbi.nim.nih.gov/nimcatalog/ uygun olarak
kisaltiimaldir.

Metin ici gosterimde kaynakca, cumle sonunda noktadan
hemen 6nce normal parantez icerisinde numerik rakamla veya
cumle igerisindeki ilgili bolimde normal parantez igerisinde
numerik rakamla belirtiimelidir. Birden fazla kaynak var ise
kaynaklar aralarina virgul konularak ayrilmalidir. Birbirlerini
izleyen makalelerde, ilk ve son numara ‘-’ isareti ile ayrlarak

gOsterilmelidir.
Ormnegin: .................. bildirimektedir (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: Kalayci ve ark. (8) yaptigi galismada....................
Ornegin: ......cceoveeen... bildirilmektedir (8,13,18).
Ormegin: ....ocooeeeennnnnn, bildiriimektedir (3,13-16).

Kaynak gosterilen makalede alti veya daha az yazar varsa tim
yazarlarinisimleriyazilmal; yediveya dahafazla yazaroldugunda
ilk G¢ yazarin ismi yazilmali, sonrasinda Tlrk¢e kaynaklarda “ve
ark.”, ingilizce kaynaklarda “et al.” kullaniimahdir.

Kaynakga internet adresinden alinmis ise erisim tarihi ve erisilen
internet sitesi belirtiimelidir.

Kitaptan yapilan atiflarda belirtilen format kullaniimalidir [Yazar
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Tablo, Sekiller, Olgiim Birimleri, Kisaltmalar ve Semboller

Yazi igindeki grafik, sekil ve tablolar Arap sayilan ile
numaralandiriimahdir. ~ Sekillerin ~ metin  icindeki  yerleri
belirtiimelidir.

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 ayri bir sayfada tek situn veya cift sitiin
olacak sekilde sunulmalidir. Tablolari metindeki siralarina gére
numaralayip, her birine kisa bir baslik verilmelidir. Her sttuna bir
baslik verilmelidir.

Yazarlar acgiklamalari baslikta degil, dipnotlarda yapmalidir.
Dipnotlarda standart olmayan tim kisaltmalar agiklanmalidir.
Dipnotlar icin sirasiyla asagidaki semboller kullaniimalidir:
™t % S8 IL T ™, tT, £F). Varyasyonun, standart sapma ya
da standart hata gibi istatistiksel dlgimleri belirtiimelidir. Metin
icinde her tabloya atifta bulunulduguna emin olunmalidir.
Eger yayinlanmis ya da yayinlanmamis herhangi baska bir

kaynaktan veri kullaniliyorsa izin alinmali ve onlar tam olarak
bilgilendirilmelidir.

Sekiller

Sekiller ya profesyonel olarak gizilmeli ve fotograflanmali ya
da fotograf kalitesinde dijital olarak gdénderilmelidir. Sekillerin
basima uygun versiyonlarinin yani sira JPEG ya da GIF
gibi elektronik versiyonlarda ylksek ¢OzUnurlikte goérinta
olusturacak bicimlerde elektronik dosyalari génderilmeli ve
yazarlar géndermeden 6nce bu dosyalarin gortnti kalitelerini
bilgisayar ekraninda kontrol etmelidir. Sekiller ve resimler JPEG
en az 300 dpi olmalidir.

Réntgen, bilgisayarli tomografi, manyetik rezonans ve diger
tanisal gortintiilemeler ve patolojik fotomikrografik preparatlar ve
ornekler genelde tek veya cift siitun boyutlarinda ylksek kalitede
basilmis olarak génderilmelidir. Bu nedenle sekillerin Gzerindeki
harfler, sayilar ve semboller agik ve tim makalede esit ve yayin
icin kuculttldiklerinde bile okunabilecek boyutlarda olmalidir.

Sekiller mimkiin oldugunca tek baslarina anlasilabilir olmalidir.
Fotomikrografik patoloji preparatlari ic o6lgekler icermelidir.
Semboller, oklar ya da harfler fonla kontrast olusturmaldir.
Eger insan fotografi kullanilacaksa ya bu kisiler fotograftan
taninmamalidir ya da yazili izin alinmalidir. Sekiller metinde
gecis siralarina goére numaralandiriimahdir. Eder 6nceden
yayinlanmis bir sekil kullanilacaksa, yayin hakkini elinde
bulunduran bireyden izin alinmalidir.

Sekillerin dipnotlari ayri bir sayfadan baslayarak sekiller igin
tablo basliklari ve dipnotlar tek aralikh 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 agikca tanimlanmalidir.
Fotomikrografik patoloji preparatlarinda i¢ dlgek ve boyama
teknigi aciklanmalidir.

Ol¢iim Birimleri

Uzunluk, agirlik ve hacim birimleri metrik (metre, kilogram, litre)
sistemde ve bunlarin onlu katlari 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 Sl ya da kiitle birimi
olarak verilir, alternatif olarak parantez iginde de verilebilir.

Kisaltmalar ve Semboller

Sadece standart kisaltmalari kullanin, standart olmayan
kisaltmalar okuyucu icin ¢ok kafa karistirici olabilir. Calisma
basliklarinda  kisaltma  kullaniimasindan  kaciniimalidir.
Standart bir 6lgiim birimi olmadikg¢a kisaltmalarin uzun hali ilk
kullanilislarinda agik, kisaltiimis hali parantez icinde verilmelidir.
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Status Following Liposuction:

Implications for Patient Monitoring and Health
Liposuction Sonrasi D Vitamini Durumundaki Dinamik Degisimler: Hasta izleme ve

Saglik Acisindan Etkileri

Hiseyin Kandulu'*

ABSTRACT

Aim: Liposuction, a prevalent plastic surgery procedure, has gained a significant
popularity in recent years. Vitamin D, a crucial fat-soluble vitamin, plays a vital role
in numerous metabolic pathways, with emerging importance beyond skeletal
health. This study aims to assess vitamin D status before and after liposuction
surgery and examine the impact of removed adipose tissue on serum 25(OH)D
levels.

Material and Method: This cross-sectional study included patients undergoing
liposuction between January 2022 and February 2023. Criteria for inclusion and
evaluation of vitamin D status followed established guidelines. Vitamin D status and
serum 25(0OH)D levels were assessed and measured on the follow-up points.

Results: Participants (n=21) exhibited a significant decrease in BMI postoperatively.
Serum 25(0OH)D levels showed a decline, reaching the lowest in the 1st
month post-surgery. The distribution of vitamin D status shifted postoperatively,

with an increased incidence of deficiency.

Conclusion: The study underscores the dynamic relationship between BMI, adipose
tissue, and vitamin D levels following liposuction. Research has associated vitamin D
deficiency with adverse surgical outcomes and emphasizes the need for monitoring
this parameter in elective surgeries. Findings suggest a dynamic shift in vitamin
D status post-liposuction, advocating for continuous monitoring and potential
supplementation.

Key Words: Liposuction, Vitamin D, 25(0OH)D, BMI, Adipose tissue, Surgical outcomes

1. Kandulu Clinic for Plastic Surgery, Istanbul-Tiirkiye

0z
Amag: Yaygin bir plastik cerrahi islemi olan liposuction son yillarda 6nemli bir
popllarite kazanmistir. Yagda ¢Oziinen Onemli bir vitamin olan D vitamini,
iskelet sagliginin 6tesinde 6nemi ortaya ¢ikan ¢ok sayida metabolik yolda hayati
bir rol oynar. Bu g¢alisma,
durumunu degerlendirmeyi ve alinan yag dokusunun serum 25(0OH)D duzeyleri

Uzerindeki etkisini incelemeyi amaglamaktadir.

liposuction ameliyati éncesi ve sonrasi D vitamini

Gere¢ ve Yontem: Bu kesitsel galismaya Ocak 2022 ile Subat 2023 arasinda
liposuction dahil edildi. D
degerlendirilmesine iliskin kriterler, yerlesik yonergelere uygun olarak yapildi.
Takip zamanlarinda D vitamini durumu ve serum 25(OH)D duizeyleri degerlendirilip

uygulanan  hastalar vitamini  durumunun

olguldi.

Bulgular: Katilimcilarin (n=21) ameliyat sonrasi vicut kitle indeksinde anlamli bir
azalma oldugu gorildu. Serum 25(0H)D diizeyleri disiis gostererek ameliyat sonrasi
1. ayda en dislk seviyesine ulastl. D vitamini durumunun dagilimi postoperatif
donemde degisti ve eksiklik gozlenen bireylerin insidansi artti.

Sonug: Calisma, liposuction sonrasi viicut kitle indeksi, yag dokusu ve D vitamini
diizeyleri arasindaki dinamik iligkinin altini gizmektedir. Arastirmalar, D vitamini
eksikligini olumsuz cerrahi sonuglarla iligkilendirmistir ve elektif ameliyatlarda bu
parametrenin izlenmesi ihtiyacini vurgulamaktadir. Bulgular, liposuction sonrasi
D vitamini durumunda dinamik bir degisim oldugunu ve sirekli takip ve ihtiyag

durumunda takviye gereksinimini desteklemektedir.

Anahtar Kelimeler: Liposuction, Vitamin D, 25(0H)D, VKi, Adipoz doku, Cerrahi
sonuglar

Gonderilme Tarihi: 09/01/2024
Kabul Tarihi: 26/02/2024
Yayinlanma Tarihi: 29/02/2024

*Sorumlu Yazar

Hiiseyin Kandulu
Terrace Fulya Tesvikiye Mah. Hakki Yeten Cad.No.13 Center 1 Kat 11 D.59
Tesvikiye, Istanbul-Tiirkiye
Phone:+90 506 503 06 80,  E-mail: info@kandulu.com
ORCID: 0000-0002-8011-8839

Cite this article: Kandulu H. Dynamic Shifts in Vitamin D Status Following Liposuction: Implications for Patient Monitoring and Health. Agri Med J.

2024; 2(1): 1-4

Adri Med J ; Feb 2024, Vol:2, Issue:l



AGRI MEDICAL JOURNAL

Introduction

Liposuction is the most frequently performed plastic surgery
procedure, corresponding to 22% of operations, with a 21.1%
increase in 2022 compared to the preceding year (1). The
procedure involves extracting adipose tissue using a suction-
assisted technique with cannulas. Over time, various methods
have been introduced to minimize complications and enhance
the comfort and satisfaction of patients.

Vitamin D, classified as a fat-soluble vitamin and recognized
as a steroid hormone, plays a crucial role in over 300 metabolic
pathways, with recent data, highlighting its increasing importance
in extra-skeletal tissues (2).

While Vitamin D can be acquired through the diet, its
primary source is endogenous photo-production in the skin
from 7-dehydrocholesterol upon exposure to UV-B radiation
through the sunlight. Specialized binding proteins facilitate
the transportation of vitamin D to the liver parenchymal cells.
Within these cells, the vitamin undergoes conversion by the
vitamin D-25-hydroxylase enzyme, resulting in the formation
of 25-hydroxycholecalciferol (25(0OH)D). 25(OH)D is the major
circulating form of vitamin D, and, given its relatively longer half-
life, the analysis of serum 25(OH)D levels is a common method
for assessing the overall vitamin D status in the organism (3, 4).

Vitamin D deficiency /insufficiency is a global health issue,
affecting approximately 1 billion people worldwide with an
increasing prevalence, while 50% of the population has vitamin
D insufficiency (5, 6). Numerous studies and meta-analyses have
established a connection between suboptimal levels of 25(OH)
D and various conditions, including chronic diseases, cancer,
increased mortality rates, and autoimmune diseases (7, 8). It has
been reported that body adipose tissue mass is inversely related
to serum 25(OH)D levels, stronger than its association with body
mass index (BMI) and weight (9).

To the best of our knowledge, there are a limited number of
studies that evaluate the 25(OH)D levels following liposuction.
Therefore, the aim of this study was to evaluate the vitamin D
status before and after liposuction surgery and examine the
impact of removed adipose tissue on serum 25(0OH)D levels.

Material and Method
Study design and study population

This is a cross-sectional study of patients that was conducted
at a single plastic surgery clinic. Patients with 25(OH) vitamin D
level testing during the preoperative period and follow-up points
between the periods of January 2022 and February 2023 were
included. Ethical approval was obtained from the institutional
review board (Date: 10.05.2023; No: E-22686390-050.99-27247).

Inclusion criteria were as follows: aged 18 years or older, willing
for the testing of 25(OH) vitamin D on the study checkpoints, and
patients who underwent a primary liposuction procedure. The
patients with a metabolic disease, chronic disease, and patients
who underwent a previous bariatric surgery procedure were
excluded.

The widely used global criteria determined by the Endocrine
Society was employed for the evaluation of 25(0OH)D status, and
insufficiency is defined as a 25(0H)D of 21-29 ng/ml, whereas
individuals with a 25(0OH)D of less than 20 ng/ml were regarded
in the deficiency group. The adequate levels of 25(OH)D were
determined within the range of 30-100 ng/ml (10). Study
variables were age, gender, serum vitamin D level, BMI, and the
follow-up points.

Informed consent was obtained, and the study was conducted
in accordance with the Declaration of Helsinki.

Agri Med J; Feb 2024, Vol:2, Issue:l
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Statistical analysis

Categorical variables were presented as frequency and
percentages, while numerical variables were presented as mean
tstandard deviation and minimum and maximum values. A
paired Student's t-test was used for the comparison of variables
between time points. Analysis was performed using the IBM SPSS
software version 17.0 (IBM Corp., Armonk, NY. A p value <0.05
was determined for the statistical significance.

Results

Table 1 presents the demographic and clinical characteristics
of the study participants undergoing liposuction. The mean age
of the participants was 34.71 years, with a range of 28 to 43 years.
There were 18 females and 3 males in the study. The average
body mass index (BMI) was 27.42 kg/m?, ranging from 21.72 to
35.98 kg/m?.

Table 1. Demographic data of the study group.

Variables Mean +SD Min-Max

Age (years) 34.71+4.906 28-43

Female/Male 18/3

BMI (kg/m?) 27.42+4.074 21.72-35.98

25(0H)Vitamin D (ng/mL)
Preoperative 27.70+36.616 2.32-10
Postoperative 15.196+20.54 1.96-69.6
Postoperative 15 month 11.476+4.556 4.28-19.8
Postoperative 3 month 14.16+7.024 7.76-28.24
Postoperative 6™ month 19.8+14.9 9.48-36.88
The mean serum 25(OH)D levels were 27.70 ng/mL

preoperatively, 15.196 ng/mL postoperatively, 11.476 ng/mL
in the 15t month, 14.16 ng/mL in the 3 month, and 19.8 ng/
mL in the 6% month. Table 2 shows a comparison of BMI and
serum 25(OH)D levels at various time points before and after
liposuction surgery.

Table 2. Comparison of variables in the study group.

Variables Mean +SD p value* p value**

BMI (kg/m?)

Preoperative 2742407

Postoperative 25.76+2.99 <0.001

Postoperative 15 month 25.82+2.34 <0.001 0.1057

Postoperative 3" month 25.71+2.69 <0.001 0.1182

Postoperative 6" month 25.44+2 87 <0.001 0.1374

25(0H)Vitamin D (ng/mL)

Preoperative 27.70+36.616

Postoperative 15.196+20.54 <0.05

Postoperative 15 month 11.476+4.556 <0.05

Postoperative 3" month 14.16+7.024 <0.05 0.3302

Postoperative 6" month 19.8+14.9 0.068 0.1446
<0.05

*Difference with preop; **Difference with previous measurement.
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Preoperative BMI was 27.42+4.07 kg/m? which significantly
decreased to 25.76+2.99 kg/m? postoperatively (p < 0.001). BMI
continued to show a significant difference from the preoperative
levels for all time points (p < 0.001 for all). The changes in
BMI levels were not statistically significant when comparing
postoperative periods with the previous measurement.

There was a significant decrease in postoperative 25(0OH)
D levels (15.196+20.54 ng/mL) compared to the preoperative
measures (27.70+36.616 ng/mL; p < 0.05). The 1st-month,
3rd-month, and 6th-month levels of serum 25(OH)D were also
significantly lower than the preoperative levels. Also, there was
a significant difference between the postoperative months
3 and 6 (p<0.05) (Figure 1). Table 3 illustrates the distribution
of 25-hydroxy vitamin D status at various time points after the
liposuction surgery.

Table 3. Vitamin D status of the study group on different time-points.

Time points 25(0H)

Vitamin D

status

Deficiency Insufficiency Adequacy Potential
(<20 ng/ml)  (21-29 ng/ml) (30 -100 ng/ml) advers effects
(>100 ng/ml)

Preoperative 9 8 4 0
Postoperative 15 3 3 0
Postoperative 4 5 12 0
1*'month
Postoperative 3 9 9 0
3 month
Postoperative 6 6 9 0
6" month

Before the procedure, 9 cases were vitamin D deficient,
followed by those with insufficiency (8 cases) and adequacy (4
cases). Postoperatively, the deficiency increased to 15 cases,
while cases of insufficiency and adequacy decreased to 3 each.
In the first month after surgery, adequacy surged to 12 cases,
contributing to a decline in deficiency (4 cases) and insufficiency
(5 cases). In the third and sixth months postoperatively, a balanced
distribution was observed among deficiency, insufficiency, and
adequacy. None of the cases had serum 25(OH)D levels > 100
ng/ml that might cause potential adverse effects.

Discussion

In the context of this study, 25(0OH)D levels were measured at
different time points: preoperative, postoperative, postoperative
1st month, postoperative 3@ month, and postoperative 6%
month. We observed significant variations during the follow-up
period in terms of 25(0OH)D levels, possibly as a result of decreased
adipose tissue content, which serves as the main site for vitamin
D storage. Furthermore, we observed increased rates of Vitamin
D deficiency following the surgery, indicating the necessity of a
closer follow-up of this parameter in the patient group.

The dynamic relationship between BMI and vitamin D has
been documented in several studies. While our study observed a
reduction in 25(OH)D levels within the participant group, aligning
with the decline in BMI, research by Vimaleswaran et al. indicated
that for every additional unit of kg/m? in BMI, there was a
corresponding 1.15% decrease in serum 25(0OH)D concentration.
They concluded that the increased volume of adipose tissue might
be a contributing factor to reduced vitamin D bioavailability due

to the sequestration of the fat-soluble vitamin (11).
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Despite its small sample size, a study by Beckman et al.
reported that visceral adipose tissue contained 21% more vitamin
D compared with subcutaneous fat, confirming the concept that
vitamin D is sequestered in visceral fat in obesity (12).

The definitions of both Vitamin D deficiency and insufficiency
were based on the effect of its status on bone health. However,
Vitamin D gained importance recently due to accumulating
data regarding the relationship between its status and the risk
and/or severity of nonskeletal conditions including death due
to cardiovascular disease, cancer, COVID-19, and other causes
(13-16). Additionally, studies have pointed out that individuals
deficient in Vitamin D face elevated risks of adverse outcomes
following surgery and anesthesia (2).

In a randomized placebo-controlled trial, conducted by
Lotfi-Dizaji et al., it was discovered that a 12-week intervention
involving a weekly bolus of 50,000 IU vitamin D supplementation,
coupled with a weight loss diet program, led to a decrease in
circulating levels of the chemokine monocyte chemoattractant
protein-1( MCP-1). However, no significant impact was observed
on interleukin-1B (IL-1B) and Toll-like receptor 4 (TLR-4) levels.
This implies that the combination of weight loss and vitamin D
supplementation may collaboratively reduce MCP-1 levels and
inflammation related to excessive weight and obesity through
distinct mechanisms (17).

Research by Bandstein et al. evaluated the correlation
between vitamin D and weight loss assessed the FTO genotype
status of patients who underwent a bariatric surgery procedure,
and reported that individuals with preoperative vitamin D
deficiency experienced differential weight loss following the
procedure, suggesting an interaction between the response
to the operation and FTO alleles (18). To date, most research
on Vitamin D status following a surgical procedure has been
done on bariatric and metabolic surgery procedures. However,
all types of these surgeries involve the redirection, resection,
or bypassing of different parts of the gastrointestinal tract,
which would certainly affect the absorption and metabolization
of Vitamin D and its precursors. Despite the increase in the
recommended dietary allowance (RDA) for vitamin D from 400
to 600 IU daily for healthy adults in 2010, there remains a lack of
consensus regarding the regulation of RDAs concerning weight
loss through bariatric surgery and liposuction procedures (19).
Also, individuals who are overweight or with obesity may require
higher exogenous Vitamin D dosages. Also, the dosages should
be adjusted depending on seasons, climates, personal clothing
outgoing preferences, and nutritional habits. It is worth noting
that patients with excessive weight also experience decreased
sunlight exposure due to body image insecurities, and limited
physical activity after the liposuction surgery.

It is required that well-designed guidelines on this specific
patient group are required in order to provide adequate levels
of Vitamin D and reduce the costs of analysis, healthcare, and
physician consultations for continuous monitoring of this
parameter. With a plasma half-life of 3 weeks and approximately
80%-90% of the molecule bound to Vitamin D binding protein,
it has been proposed that assessing vitamin D status in the
preoperative period should ideally take place 2 weeks prior to the
surgery (20). Despite this, the measurement of 25(OH)D levels,
determination of Vitamin D status, and supplementation when
necessary are not commonly practiced in the context of elective
surgeries. The presented data underscores the importance of
evaluating Vitamin D status to uphold the highest standards of
patient safety and public health.

This study has several limitations, including a limited
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number of participants and a relatively short follow-up duration.
Additionally, seasonal variations may impact the comparability
of results. Nevertheless, the study comprises a homogeneous
group of patients who underwent a similar procedure, and
all participants were consistently included in the follow-up
assessments throughout the study.

Conclusion

The findings of our study suggest a dynamic shift in vitamin
D status following liposuction, emphasizing the need for
ongoing monitoring and potential supplementation to address
deficiencies. Also, further studies with longer follow-up durations
are required to determine the prevalence of osteoporosis and
osteomalacia in patients who have undergone liposuction
procedures.
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Evaluation of Variables Affecting Depression Symptoms in Seasonal

Agricultural Workers

Mevsimlik Tanm iscilerinde Depresyon Belirtilerine Etki Eden Degiskenlerin

Degerlendirilmesi

Mehmet Hamdi Orism'*, Gokge Mart?, Dilek Orim?, Mehmet Mart*, Yilmaz Kaplan3

ABSTRACT

Aim: In this study, it was aimed to examine the depression and related factors of
seasonal agricultural work (SAW) patients diagnosed with major depressive disorder
(MDD) in the light of sociodemographic data.

Material and Method: The patients’ functionality levels were measured with the
Global Assessment Scale (GAS) and their depression levels with the Beck Depression
Inventory (BDI).

Results: Data of 47 patients, including 28 females and 19 males, were analysed. While
the genders were similar in terms of mean age (p=0.809), the duration of education
was higher in males (p=0.027). The presence of additional psychiatric disorders other
than MDD was higher in females (p=0.027). History of alcohol and substance abuse
was more common in males (p<0.001). The characteristics of MDD in males and
females were similar (p>0.05). Correlation analysis revealed a significant negative
correlation between GAS and BDI (r=-0.864; p<0.001). Significant correlations were
determined between GAS, BDI, duration of education, and SAW characteristics
(p<0.05).

Conclusion: SAW patients have various social and economic problems. However, the
relationship between diagnosed MDD and SAW has not been adequately studied.
This is the first study investigating depression-related characteristics of SAW patients
diagnosed with MDD.

Key Words: Major depressive disorder, Depression, Agriculture
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Amag: Bu galismada, major depresif bozukluk (MDB) tanisi olan mevsimlik tarim isgisi
(MTI) hastalarinda depresyon ve iliskili faktorlerin sosyodemografik veriler isiginda
incelenmesi amaglandi.

Gereg ve Yontem: Hastalarin islevsellik diizeyleri Global Degerlendirme Olgegi (GDO)
ile, depresyon diizeyleri ise Beck Depresyon Envanteri (BDE) ile 6lguldii.

Bulgular: Calismada 28 kadin 19 erkek olmak Gzere 47 hastanin verileri incelendi.
Ortalama yas agisindan cinsiyetler benzerken (p=0.809), egitim suresi erkeklerde
daha yiksekti (p=0.027). Kadinlarda MDB disinda ek psikiyatrik bozukluk varligi
daha yiksekti (p=0.027). Erkeklerde alkol ve madde kullanim 6ykist daha ylksekti
(p<0.001). Kadin ve erkeklerin MTi karakteristikleri benzerdi (p>0.05). Korelasyon
analizinde, GAS ve BDE arasinda anlamli bir negatif korelasyon oldugu (r=-0,864;
p<0,001) gorulmuistir. GAS, BDE, egitim siiresi ve MTI karakteristikleri arasinda
anlamli korelasyonlar saptandi (p<0.05).

Sonug: MTi yapan hastalarin cesitli sosyal ve ekonomik sorunlari bulunmaktadir.
Ancak MDB tanisi ile MTi arasindaki iliski yeterince arastirilmamistir. Bu, MDB tanisi
alan MTi hastalarinin depresyonla iliskili 6zelliklerini aragtiran ilk calismadir.
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Introduction

Farmers in rural areas work for wages in their own regions or
in different regions in order to earn their living due to different
reasons. The majority of these people who are generally engaged
in agriculture are unskilled seasonal agricultural workers (SAWers)
who work in simple jobs (1). There have been numerous studies
on SAWers in the social science fields. The majority of these
studies consist of field studies conducted in the environments
where SAWers go for work to determine their social and economic
situations (2). Seasonal agricultural work (SAW) include women,
men and children who have reached working age. SAWers are
divided into two groups: “local” and "“mobile”. SAWers who spend
part of the year as rovers do not have a specific place of residence.
For this reason, since they do not have a job that will provide
permanent income, these people can usually only survive with
what they earn and live this way until the end of their lives (3).
The majority of SAWers are people of South-Eastern Anatolian
origin. As a matter of fact, according to a research conducted
throughout Turkey, it was determined that 53.1% of SAWers were
located in the South-Eastern Anatolia Region (4). Adiyaman is a
province located in the South-Eastern Anatolia region and Kahta
district is the largest district of Adiyaman with a population of
over 128 thousand (5). Although it has decreased in recent years,
Adiyaman has been one of the first provinces that come to mind
when SAW is mentioned for many years in the past (6).

SAWers in Adiyaman have various problems, just like workers
in other regions (6). Social and economic problems are often
together with individual problems and interact with each other.
Sometimes individual problems cause people to lose their
workforce and cause socioeconomic problems, while sometimes
socioeconomic problems cause people to experience individual,
physical and psychological problems (2). Studies conducted by
social sciences in this field focus mostly on quality of life (7).
Female gender and being of school age were associated with
lower quality of life (8,9). These studies were conducted on
healthy people. Disease refers to situations that require external
medical help (10). Decrease in quality of life may be accompanied
by psychiatric symptoms such as depressive symptoms and
sleep problems (11). No study has been found in the literature
addressing the depression symptoms of SAWers with psychiatric
disorder.

Depression is actually a word that describes a mood.
However, since it is also used to describe a psychiatric disorder,
it has gradually become the name of a disease. When a person is
said to be depressed, it is understood that he or she is in a state
of mental depression. In daily life, everyone may feel down, sad,
unhappy or even pessimistic from time to time. The difference
between depression and normal daily demoralization is that,
in addition to hopelessness, the people perceive themselves
as inadequate and worthless, withdraws into themselves, and
physically loses their sleep and appetite (12). DSM-5 named
depression as major depressive disorder (MDD) (13). The lifetime
prevalence of MDD ranged from 2 to 21%. Women experience
it more often than men do. (14). Patients diagnosed with MDD
cannot continue their daily activities and their work, family
and social lives are negatively affected. Depression is currently
among the diseases that cause the most disability in the world.
In developed countries, it always ranks first in terms of disability.
At the same time, poorly treated depression paves the way for
alcohol and substance use problems and other mental illnesses.
Prolonged and poorly treated depression also paves the way for
physical diseases, worsens the course of physical diseases such
as diabetes and heart diseases, and even increases the risk of
death (15, 16).

Some of the most common psychiatric symptoms
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encountered in psychiatry outpatient clinics are depressive
symptoms and they must be treated effectively (17, 18). This
study aimed to examine the depression-related factors of SAWers
who were diagnosed with MDD and admitted to the psychiatry
outpatient clinic of our hospital, in the light of sociodemographic
and clinical characteristics.

Material and Method
Model of Study

In this study, depression-related characteristics of male and
female SAWers were evaluated. Therefore, the model of the
research is the relational screening model and this is a hospital-
based descriptive and comparative study. Relational screening
model is a research model designed to determine two or more
variables and the relationships between these variables (19).

Place and Time of Study

It was carried out between 22/12/2020-22/06/2021 with
patients who admitted to the Kahta State Hospital psychiatry
outpatient clinic.

Population and Sample of the Study

The diagnosis of MDD was made by a psychiatry specialist
according to DSM-5. The study comprised MDD-diagnosed
patients who gave their consent and agreed to take part.
Mentally retarded patients and controls were excluded from the
study. Patients who were illiterate, under the age of eighteen, or
who did not agree to participate in the study were excluded from
the study.

Data Collection Tools
Sociodemographic Data Form

The psychiatrist completed a form that asked for
sociodemographic and medical data. Age, gender, educational
attainment, and marital status were employed as survey factors
in accordance with the literature.

Global Assessment Scale (GAS)

GAS is a rating scale that is administered over a short period
of time and covers all aspects of changes in psychopathology
(psychological, social and occupational functioning). It was
developed by Endicott et al. (20) and is scored between 0-100.
Evaluation is performed by the clinician. Values between 0 and
100 are divided into 11 separate categories (such as 0, 1-10, 11-
20, 21-30). There is a short text describing each category. For
example, 71-80 is defined as “even if symptoms are present,
they are transient and are expected responses to psychosocial
stressors (e.g., difficulty concentrating after a family argument);
nothing more than mild impairment in social, occupational, or
academic functioning (e.g., temporary falling behind in school).”
The clinician selects just one of these categories and specifically
writes a value in that range. For example, the patient’s GAS score
may be determined as 74.

Beck Depression Inventory (BDI)

BDI was developed by Beck in 1961 to measure the
behavioural findings of depression in adolescents and adults
(21). In 1978, the entire scale was revised, duplications defining
severity were removed, and patients were asked to mark their
situation in the last week, including today (22). Zero-9 points are
interpreted as “minimal”, 10-16 points as "mild"”, 17-29 points as
“moderate”, and 30-63 points as “severe”. A Turkish validity and
reliability study of the scale was conducted (23).

Data Collection Procedure

The study data were filled in by the psychiatrist on the
specified date via face-to-face interview, taking an average of 20
minutes. Before the survey form was given to the participants,
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the content of the study and the necessary explanations were
presented by the psychiatrist in a mutual conversation and their
questions were answered.

Ethical Committee

Ethical approval was obtained from Adiyaman University
Non-Interventional Clinical Research Ethics Committee (Ethical
Approval Number 2020/9-25). After ethics committee approval
was obtained, informed consent was obtained from the
participants by the researchers.

Statistical Analysis

SPSS 26.0 program was used for statistical analysis. The gender
was accepted as the independent variable, sociodemographic
and clinical parameters as the dependent variable. Chi-square
test was used to analyse the categorical data. Normal distribution
suitability was assessed using the Kolmogorov-Smirnov test. Since
the age variable reveals a normal distribution, it was compared
using independent samples t-test. Since other numerical variables
did not reveal normal distribution, they were compared using the
Mann-Whitney Test. Spearman'’s correlation analysis was used to
reveal the relationship between numerical variables. A value of
less than 0.05 (p value) was considered statistically significant.

Results

In the study, data of 47 patients, 28 women and 19 men,
were examined. While the mean age in females was 37.25+12.04
years, the mean age in males was 36.36+12.48 years. While the
mean duration of education was 6.50+3.67 years for females, it
was 9.15+4.23 years for males. While the genders were similar
in terms of mean age (p=0.809), the duration of education was
higher in males (p=0.027) (Table 1).

All patients were mobile SAWers. SAW characteristics of the
patients were shown (Table 2). A significant negative association
between GAS and BDI was observed during the correlation study
(r=-0.864; p<0.001). Other data on the relationships between
GAS, BDI, duration of education and SAW characteristics were
shown (Table 3).

Discussion

This study is the first to examine depression-related variables
in SAWers diagnosed with MDD in a clinical setting. According to
our findings, as the severity of depression increases, functionality
decreases. A significant relationship was determined between
the time spent doing seasonal agricultural work in a year and the
severity of depression and level of functionality. No relationship
was observed between the time since last SAW, SAW income and
depression severity, functionality level. Depression severity was
higher in those with higher education levels.

When the sociodemographic data of our study was evaluated
in the light of the data in the literature, it was revealed that they
had similar and different characteristics. In the study conducted
by Kaya and Ozgiilnar (24) on mobile SAWers, the median age was
determined as 35.5 years for females and 38.0 years for males.
In a study conducted with a Sanlurfa sample, the mean age of
patients between the ages of 20 and 65, including those who
performed mobile SAW, was 34.73 years (25). In our study, the
mean age of females was 37.20 years and the mean age of males
was 36.36 years. It seems that our findings are similar to studies in
the literature. When the studies in the literature are examined in
terms of education level, the data are presented by classification
(primary school, secondary school, etc.) in the majority of studies
(24). In our study, the entire sample was selected from literate
people, and the mean education level of females (6.50 years) was
lower than the education level of males (9.15 years). In the study
of Kutlu (25), it was determined that the majority of people who
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practice SAW are married. Kaya and Ozgilnar (24) also stated
that married people were the majority in their study. Similar to
these studies in the literature, the majority of the patient group
in our study was married.

Table 1. Sociodemographic and clinical data of the patients.

Female Male
n(%)& n(%)&
Variable meanSD & meanzSD & P
mean rank mean rank
(minimum, (minimum,
maximum) maximum)
Age (years) 37.25£12.04 36.36£12.48 0,809
Education Level (years) 20,36(1,16) 29,37(1,16) 0,026*
Family Structure Nuclear 15(53.57%) 15(78.94%) 0.076
Extended 13 (46.43%) 4(21.06%)
Marital Status Married 19(67.85%) 10(52.63%) 0,323
Single 6(21.42%) 8(42.10%)
Divorced 1(3.57%) 1(5.27%)
Widowed 2(714%) 0(0.00%)
Having a Child Yes 20(7.42%) 9(47.37%) 0.096
No 8(28.58%) 10(52.63%)
Currently a Student? Yes 2(715%) 4(21.06%) 0.161
No 26(92.85%)  15(78.94%)
Residency District Centre 16 (57.14%) 10(52.63%) 0.760
Village 12 (42.86%) 9(47.37%)
Additional Psychiatric Yes 9(32.15%) 1(5.27%) 0.027*
Disorder
No 19(67.85%) 18(94.73%)
Psychiatric Admission ~ Yes 18 (64.28%) 11(57.89%) 0.658
History
No 10(35.72%) 8(42.11%)
Psychiatric Yes 7(25.00%) 5(26.31%) 0.919
Hospitalization History
No 21(75.00%) 14(73.69%)
Alcohol Use History Yes 0(0.00%) 1(57.89%) <0.001*
No 28(100.00%)  8(42.11%)
Substance Use History ~ Yes 0(0.00%) 8(42.11%) <0.001*
No 28(100.00%)  11(57.89%)
Psychotropic Medication Yes 18(64.28%) 11(57.89%) 0.658
Use History
No 10(35.72%) 8(42.11%)
Current Psychotropic Yes 7(25.00%) 9(41.37%) 0.1m2
Medication Use
No 21(75.00%) 10(52.63%)
Additional Medical Yes 8(28.58%) 3(15.78%) 0.310
Disease
No 20 (71.42%) 16(84.22%)
Additional Medication Yes 8(28.58%) 2(10.52%) 0.138
Use
No 20 (71.42%) 17(89.48%)
Family History of MDD Yes 12(42.86%) 7(36.84%) 0.680
No 16 (57.14%) 12(63.16%)
Family History of Yes 16 (57.14%) 9(47.37%) 0.510
Psychiatric Disorders
No 12 (42.86%) 10 (52.63%)

*p<0.05; Chi-square test, Mann-Whitney test, and Independent-samples t-test were used;
MDD: Major Depressive Disorder, SD: Standard Deviation.
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Table 2. Seasonal agricultural work characteristics of the patients.

Variables Female (n=28) Male (n=19) mean  p
mean rank rank

At what age was the first 24,21 23,61 0.870

diagnosis of MDD made?

SAW Duration (years) 24,61 231 0.7112

Distance Travelled for SAW 21,30 2197 0.101

per Year (km)

Time Spent as SAW per Year 25,46 21,84 0.362

(months)

Time since last SAW 21,80 27,24 0174

(months)

Annual Individual SAW 21,93 27,05 0.207

Income (Turkish Lira)

Monthly Income per Person 26,13 20,87 0.195

in the Household (Turkish

Lira)

GAS 24,02 2397 0.991

BDI 21,61 2753 0.145

*p<0.05; Mann-Whitney test was used; MDD: Major Depressive Disorder, GAS: Global
Assessment Scale; BDI: Beck Depression Inventory, SAW: Seasonal Agricultural Worker

BDI GAS(r;  SAW Time Time Annual Education
(;p) p) Duration  Spent since Individual  Level (r; p)
(r; p) asSAW last SAW
perYear SAW (r; Income
(r;p) p) (r;ip)
1 1 -0.864;  -0.616; -0.174;  0.047; -0.229; 0.367; 0.01*
<0.001™* <0.001** 0.242 0.755 0.122
2 1 0.521; 0.162; -0.075;  0.280; -0.214; 0.148
<0.00™*  0.276 0.619 0.057
3 1 0.514; 0.437; 0.625; -0.750;
<0001 0002  <0.001™*  <0.001%*
4 1 0.722; 0.829; -0.569;
<0.00™* <0001  <0.001*
5 1 -0.642; 0.509;
<0001  <0.001**
6 1 -0.490;
<0.001**
7 1

One of the most important points to focus on in SAW is the
situation of the students who participated in this migration.
Children in this situation cannot complete their education
properly because they are taken from school early and started
late. Children who experience various problems in their
educational life, starting from primary school, continue to have
these problems in their university life (26). In our study, data
from university students were also considered. It was observed
that the education level was higher in males. In addition, in our
study, it was observed that the severity of depression was higher
in those with higher education levels. However, no relationship
was determined between education level and functionality level.
It is thought that those with higher education levels are more
conscious and more responsive to the current poor conditions
regarding SAW. Educated people who compare their own
conditions with the conditions of other people of similar ages are
likely to be disappointed (27).

A history of alcohol and substance use occurs in male SAW.
In the general population, alcohol and substance abuse is higher
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in males. On the other hand, additional psychiatric disorders are
more common in females. Any psychiatric pathology reduces
people’s functionality. Multiple psychiatric disorders further
reduce functionality. Female SAWers need to be examined in
depth in terms of psychiatric disorders and existing pathologies
need to be treated. However, due to the nature of SAW, there are
various problems in accessing and applying medical treatment.
When patients work in rural areas, it becomes difficult for them
to access their medications. In addition, SAWers, who have to
work from early morning until late at night, meet their basic
needs such as eating, drinking and cleaning in their limited free
time. These working conditions cause a vicious circle in SAWers
diagnosed with psychiatric disorders, who have limited time for
themselves. The functionality of SAWers who do not use their
medications regularly or at all may gradually deteriorate and the
patient’s insight may decrease as this deteriorates. In a situation
where SAW conditions are not changed, psychiatric treatment
alone is not sufficient.

It is normal that poor or inadequate SAW conditions affect
people’s psychiatric symptoms (28). Although the living conditions
of the people during the SAW process were not questioned in
our study, a significant correlation was determined between the
duration of SAW and the patients’ depression and functionality
symptoms. However, in order to determine which other variables
affect this relationship, the effects of different variables need
to be investigated. On the other hand, it was thought that the
relationship between SAW duration and depression levels may
be related to SAW conditions.

The most important limitations of the research are that it was
conducted in a single center and was cross-sectional. The fact that
SAW conditions were not determined makes the interpretation of
the findings difficult. However, in our study, data were collected
through face-to-face interviews, which is the strength of the
study.

Conclusion

MDD, which presents with psychiatric symptoms such as
loss of interest and pleasure, feeling tired, slowness of speech,
feeling worthless and guilty, loss of concentration, appetite
and sleep problems, prevents the normal course of daily living
activities. Social and economic problems may cause symptoms
of depression to appear or increase existing symptoms. It is
frequently stated in studies in the literature that SAWers have
various social and economic problems. However, the relationship
between diagnosed psychiatric disorders and SAW has not been
adequately investigated in these studies. This study is the first to
examine depression-related characteristics of SAWers diagnosed
with MDD. In this study, a relationship was observed between
the total duration of SAW throughout the lives of mobile
SAWers diagnosed with MDD and their depression severity and
functionality levels. Improving SAW conditions in our country will
reduce depression levels in patients diagnosed with MDD.
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Information and Attitudes of Vocational School Students Towards
Organ, Cadaver and Plasma Donation

Meslek Yiiksekokulu Ogrencilerinin Organ, Kadavra ve Plazma Bagisi Hakkinda Bilgi

ve Tutumlan
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ABSTRACT

Aim: This study was conducted to investigate t he knowledge a nd attitudes of
vocational school students about organ, cadaver, and plasma donation.

Material and Method: A questionnaire consisting of sociodemographic characteristics
and questions about organ and plasma donation was administered to 633 students
from two different universities’ health and social services vocational schools. The
data were collected through remote online methods. The data were analyzed using
Epilnfo v.7.2.5.0, and frequency distributions and chi-square tests were used for the
analysis.

Results: Of the participants, 41.5% were studying health programs, and 58.5% were
social programs students. While 3.2% of the students donated their organs, 80.1%
knew about cadaveric organ donation, 68.8% learned about it from the media and
the internet. 81% of the students knew that organ donation could be from living
and deceased donors, 68.7% considered donating their organs after death. 36.4%
of the students did not consider organ donation due to insufficient knowledge,
84.5% indicated that they would accept organ transplantation, if necessary. 48.8%
of the participants knew about cadaver donation, 60.2% learned about it from the
media/internet, 66% did not consider donating their bodies to a cadaver. 66% of the
participants knew about plasma donation, 61.5% learned about it from the media/
internet, 63.8% considered donating plasma. Additionally, it was determined that
they did not consider having COVID-19 history significantly impact organ, cadaver,
and plasma donation.

Conclusion: The study concluded that social media and the internet are practical
tools for obtaining information. The participants knew about donations but were
undecided about making or considering contributions.

Key Words: Organ donation, Cadaver donation, Plasma donation
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0z
Amag: Bu calisma, meslek yiiksekokulu 6grencilerinin, organ, kadavra ve plazma
bagisi hakkindaki bilgi ve tutumlarini aragtirmak amaciyla yapilmistir.

Gere¢ ve Yontem: iki farkli iniversitenin saglik ve sosyal hizmetler meslek
yuksekokulunda okuyan 633 6grencisine sosyodemografik zellikler, organ bagisi ve
plazma bagisi ile ilgili sorulardan olusan anket uygulanmistir. Veriler uzaktan online
yontemle toplanmigtir. Verilerin Analizi Epilnfo v.7.2.5.0 programinda yapilmis olup,

frekans dagilimlari ve ki-kare testi analizlerde kullaniimistir.

Bulgular: Katimcilarin %41,5'i saglik,
gormektedir. Ogrencilerin%3,2’si organlarini bagislarken %80,1’inin kadavradan organ

bagisi hakkinda bilgisi oldugu ve %68,8'i bu bilgiyi medya ve internetten duyduklarini,

%58,5'i sosyal programlarda 6grenim

%81’inin organ bagisinin hem canlidan hem de &liiden olabilecegini bildigi, %68,7’
sinin 6ldiikten sonra organlarini bagislamayi diistindiiklerini, %36,4’tinlin organ bagisi
konusunda yeterli bilgisinin olmadigi igin bagis disiinmedigi, %84,5'unun gerekli
durumda organ nakli kabul edecegini belirtmislerdir. Katiimcilarin %48,8" inin kadavra
bagisi bilgisi oldugu, %60,2’sinin bu bilgiyi medya/internetten 6grendigi, %66’sinin
kendisini kadavra olarak bagislamayi diisinmedigi belirlenmistir. Katilimcilarin %66’si
plazma bagisini bildigi, %61,5’inin bu bilgiyi medya/internetten égrendigi, %63,8'inin
plazma bagislamayi distindGgu, %70,8’inin bir insanin hayatini kurtarmak igin plazma
bagislayabilecegi belirlenmistir. Ayrica COVID-19 gecirmenin organ, kadavra ve
plazma bagisina anlamli bir degisiklik yapmadigini diistindiikleri tespit edilmistir.

Sonug: Aragtirmada sosyal medya ve internetin bilgi edinmede etkili oldugu,
katihmcilarin bagis konusunda bilgilerinin oldugu fakat bagis yapmada ya da
dustinmede kararsiz kaldiklari sonuglarina ulasiimigtir.
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MYO Ogrencilerinin Organ Bagisi Tutumu

Giris

Organ yetmezligi olan hastalarda tercih edilen énemli bir
tedavi yontemi organ naklidir (1). Organ bekleyen hastalar
icin nakil eksikligi en édnemli sorundur ve gitgide artmaktadir.
Genellikle var olan organ ihtiyaci ile hali hazirda bulunan
organlar arasinda hep bir tutarsizlik s6z konusudur (2). Organ
bagisi artislari son yillarda beklenildigi kadar bir degisiklige
ugramamistir. Ayrica organ bekleme listeleri, 6limler ve bakim
maliyeti de hizla artmistir (3).

Organ bagis, bir kisinin yasarken kendi istegiyle tibbi olarak
hayati son bulduktan sonra organ ve dokularinin, hastalari tedavi
etmek amaciyla kullaniimasina onay vermesi durumudur (4).
Tdm dinyada oldugu gibi Turkiye'de de, kalp, akciger, bobrek,
karaciger ve pankreas gibi organlar; kalp kapadi, g6ziin kornea
tabakasi, kas ve kemik iligi, kan ve Urtinleri gibi dokular basariyla
nakledilmektedir (5). Dlnyada ihtiyag¢ duyulan organ sayisi
bagislanan kadavra sayisinda bes kat daha fazladir. Yogun egitim
programlari tesvikler, yasal dizenlemeler olmasina ragmen bu
aclklik giderilememektedir (3,6).

insanlar genellikle organ ve doku bagisi konusunda cekimser
davranmaktadirlar. Bunun en onemli sebepleri dini, sosyal
acidan ve hukuki olarak yeterli bilgiye sahip olmayislarindan
kaynaklanmaktadir (7,8). Ayrica viicut butiinltiginin bozulacagini
distinmeleri ve ailelerinin tepki gdstereceginden cekinmeleri
organ bagisi yapmalarina engel olmaktadir (8,9). Yapilan
calismalarda kisilerin organ ve doku bagisina iliskin sosyal,
hukuki, saglk ve dini yonden yeterli bilgiye sahip olmadiklari
tespit edilmis ve bunun bir sonucu olarak insanlarin organ veya
dokularini bagislama konusunda ¢ekimser kaldiklari bildirilmistir
M.

Organ bagisina karsi durmak hemen her kilttrde ve toplumda
6nemli bir sorun olmustur. Ailelerin yeteri kadar onay vermemeleri
bagis oranini azaltmaktadir (1). Organ bagislari ancak egitimle
artirlabilir, egitimlerin surekliligi ve orta 6gretimde verilmesi
ayrica 6nem tasimaktadir (2). Calismalar gosteriyor ki organ
bagisi ile ilgili olarak, radyo, televizyon gibi kitle iletisim araclari ve
dizenli egitimlerle insanlar Gzerinde olumlu tutum olusturmustur
(8,10). Bazi calismalarda, egitim seviyesinin yiksek olmasi organ
bagisi sayisinin artmasina olanak tanidigi goéralmustar (10,11).

Organ bagisi hastayi hayata yeniden tutundurmak icin 6nemli
bir unsurdur. Bunun disinda sadece organ bagisi degil tip egitimi
icin en dnemli etmenlerden biri olan kadavra bagisi da eksikliklerin
basinda gelir. Kadavra, tip egitiminde 6nemli bir yer tutar. Tip
fakultelerine, gonullllerin vasiyeti veya yakinlarinin bagisi ve
devlet hastanelerinde o6len kimsesiz hastalarin Universitelere
birakilmasi ile kadavra elde edilmektedir. Buna karsin ¢cogu tip
fakiltesinde kadavra bulunmamaktadir. Tip egitimi alanlar
arasinda da kadavra bagisinda dncelikle kisinin kendi rizasinin
olmasi gerektigi dlstincesi daha baskindir. Fakat yakinlarinin veya
kendisinin kadavra olarak bagislanmayi dustinenler oldugu gibi
kesinlikle bunu kabul etmeyeceklerini sdyleyenlerde vardir (6).
Yapilan bir calisma da, anatomistlerin biyik ¢cogunlugu kadavra
bagisiicin kampanyalar yapilmasi gerektigini distinse de bir kismi
kendini ve ailesini kadavra olarak bagislamak istememektedirler
(12).

insan  viicudunun ic yapilarini  kavramak ve viicut
komponentleri arasindaki iligkiyi ve fonksiyonlarinin ayrimina
yardimci olmak igin yapilan parcalara ayirma ve gozlemleme
slireci diseksiyonu tanimlamaktadir. Ancak diseksiyon bazen de
adli tibbin bir parcasi olan otopsi asamasinda 6lim sebeplerinin
belirlenmesi  seklinde de nitelendirilebilir (13). Teknolojik
gelismeler, tip egitimine bir¢cok yeni imkan sunmustur. Bu
imkanlara ragmen kadavra diseksiyonu halen anatomi derslerinin
en 6nemli bilesenidir (12). Tip egitimi i¢in anatomi ¢alismalari ok
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onemlidir. Tip 6grencisi icin insan anatomisi ¢alismalari bilimin
merkezinde bulunur. Pek ¢ok tip egitimi mufredatinda anatomi
egitimi erken alinmasi gereken egitimlerden biridir (14).

Organ ve kadavra bagisindan baska en 6nemli bagislardan biri
kan ve Urinlerinin bagisidir. insanlar her ne kadar organ bagisina
stpheli yaklagsalar da kan bagisina bir o kadar yakindirlar. Fakat
yine de beklenenin altinda bir bagis oranina sahibiz. Diinyada
hala kanin yerini tutabilecek bir tedavi yontemi yoktur ve baz
hastaliklar icinde elzemdir (15). Ulkemizde 18-65 yas arasindaki
herkes kan bagiscisi olabilir. Onemli bir saglik sorunu yoksa bir
kisi yilda 4 kez kan verebilir (16). COVID-19 Pandemisi slirecinde
duyulmaya baslanan baska bir bagis tirG plazma bagisidir.
Plazma bagisi tipki kan bagisi gibidir. Bilinmesi gereken dondriin
hastaligi gecirmis ve bagisik olmus olmasidir (17).

Literatirde Turkiye'de plazma bagisina yonelik tutumlar
degerlendiren derinlemesine bir calisma bulunamamistir. Bu
yuzden toplumun plazma badisi konusunda tutumlarini bilmek
o6nem tasimaktadir.

Bu calisma ile meslek ylksekokulu o6grencilerinin, organ,
kadavra ve plazma bagisi hakkindaki bilgi ve tutumlarini
arastirmak amaciyla yapilmistir.

Gere¢ ve Yontem

Arastirma, 27.05.2021-05.06.2021 tarihleri arasinda iki
Universitenin saglik ve sosyal programlarinin yurutuldugd dort
meslek yuksekokulunda tanimlayici, kesitsel olarak yapilmistir.

Evren ve Orneklem

Arastirma evrenini Istanbul Universitesi Saghk Hizmetleri
Meslek Yiksekokulu ve Sosyal Hizmetler Meslek Yiksekokulu ile
Artvin Coruh Universitesi Saglik Hizmetleri Meslek Yiiksekokulu
ve Artvin Meslek Yiksek Okulu'nda 6grenim gdren dgrenciler
olusturmustur. Pandemi siresince, Universitelerde egitim
faaliyetleri uzaktan egitimle devam ettiginden dolay! 6grencilere
uzaktan egitim dersleri sirasinda arastirma hakkinda bilgi
verilmis ve Google anket ydntemi ile veri toplanmistir. Orneklem
secilmemis olup, calismaya katiimayr kabul eden toplam
633 8grenci (istanbul Universitesi Saglik Hizmetleri Meslek
Yiksekokulu ve Sosyal Hizmetler Meslek Yiksekokulu'ndan 514,
Artvin Coruh Universitesi Saglik Hizmetleri Meslek Yiiksekokulu
ve Artvin Meslek Yiksek Okulu’'ndan 119 &grenci) belirlenen
strede anketi yanitlayarak arastirmaya katilmistir.

Veri Toplama Araclar

Veritoplama araci olarak kullanilan ankette, sosyo-demografik
ozellikleri iceren sorular ile organ bagisi, kadavra bagisi ve plazma
bagisi ilgili bilgi ve tutumlarina yonelik tg ayri bélimden olusan
sorular yer almistir.

Verilerin Analizi

Arastirmanin verilerin analizi Epilnfo v.7.2.5.0 programinda
yapilmis olup, frekans dagilimlari ve ki-kare testi analizlerde
kullanilmistir. istatistik anlamhlik diizeyi olarak p<0,05 olarak
kabul edilmistir.

Arastirmanin Etik Yonu

Arastirmanin yapilabilmesi icin, SBU istanbul Egitim ve
Arastirma Hastanesi Klinik Arastirmalar Etik Kurulu’'ndan
21.05.2021/ 2843 tarih ve sayil etik kurul izni, calisma yapilan
kurumlardan calisma izni ve calismaya katilan 6grencilerden
anketin basinda onam bilgisi yazisina isaretleme alinmistir.

Bulgular

Arastirmanin  bulgularina gore; calismaya katilan 633
ogrencinin 263'0 (%41,5) saglik, 370'i (% 58,5) sosyal program
alanlarinda 6grenim gdérmektedir. Katilimcilarin yas ortalamasi
20,94 + 2,97 (minimum 18, maksimum 41 yas) olup, saglk
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ve sosyal program alanlarinda okuyanlarin yas ortalamalari
arasinda istatistiksel anlamli fark yoktur. Saglik alaninda 6grenim
gorenlerde kadin 6grenci orani sosyal alanda 6grenim goérenlere
gore anlamli diizeyde ylksektir. Sosyal programlarda 6grenim
goren Ogrencilerde anne egitimi lise ve Universite oranlari
saglikcilara goére daha yuksekken, baba egitiminde saglk
béliminde 6grenim goérenlerde baba egitiminde OYD/OY (okur
yazar degil /) olanlar sosyal alanda 6grenim gorenlere goére
yuksekti (Tablo 1).

Arastirmaya katilan 6grencilerin kadavradan organ bagisina
yonelik bilgi, tutum ve davranislari degerlendirildiginde; tim
ogrenciler arasinda % 3,2'si (n=20) organlarini bagisladigini;
organlarini bagislayan o6grencilerin ise % 55'i organ bagis
kartinin oldugunu bildirmistir. Yine dgrencilerin % 80,1'i organ
bagisi hakkinda bilgisi oldugunu ve bilgi edinme yeri olarak ise
en fazla medya/internet'i (%68,2) belirtmislerdir. Bu dgrencilerin
%81'i Organ naklinin hem canlidan hem 6liden olabilecegini
bilmektedir.

Organlarinizi bagislamayr  distnidr mdsiniz sorusuna
ogrencilerin %23,2'si (n=142) bagislayacagini belirtirken, % 8,2'si
(n=50) kesinlikle bagislamayacagini belirtmistir.

Organlarint bagislamayi diisinmiyorsa nedeni soruldugunda
toplamda %72'si konu hakkinda yeterince bilgisi olmadigini/
herhangi bir sebebi olmadigini belirtirken, %9,5'i dini sebeplerden
seklinde yanit vermistir. Ogrenim gérilen programin dahil
oldugu alana gore degerlendirme yapildiginda; saglikla ilgili
programlarda egitim alanlar sosyal programlarda egitim alanlara
gore organ bagisi konusunda istatistiksel olarak anlamli diizeyde
daha fazla bilgi sahibi oldugunu belirtmistir (p=0,037). Organ
bagisi hakkinda bilgi edinilen kaynak acisindan istatistiksel
olarak anlamli fark vardir. Sosyal programlarda egitim alanlarin
% 76,6'si, medya/internetten, %16,1'i saglkcilardan; saglk
programlarinda egitim alanlarin ise %58,8'i medya/internetten,
%33'U saglikgilardan bilgi edinmistir (p=0,000).

Organ bagisi hakkinda bilgi durumlari degerlendirildiginde
saglk programlarinda egitim alanlarin %84,8'i bagisin hem
oliden hem canlidan oldugunu bilmekte,%1,9'u fikrinin
olmadigini belirtirken bu oranlar, sosyal programlarinda egitim
alanlarda sirasiyla %78,3 ve %9,2'dir ve istatistiksel olarak anlamli
fark vardir (p=0,002). Oldikten sonra organlarini bagislamayi
distinme konusunda saglik ve sosyal programlarda egitim
alanlar arasinda istatistiksel olarak anlamli fark yoktur (p>0,05).
Organlarini bagislamis olanlarin orani saglik programlarinda
egitim alan &grencilerde istatistiksel olarak anlamli diizeyde
yuksektir (p=0,002).

Arastirmaya katilan 6grencilerin Kadavra bagisi ile ilgili bilgi
durumlari incelendiginde, % 48,8'i kadavra bagisi hakkinda bilgisi
oldugunu, bilgi edinme yeri olarak ise en fazla medya/interneti
(%60,2) belirtmislerdir (Tablo 2). Kadavranin hem organ bagisi
hem de tip fakiltesi anatomi derslerinde kullanildigini %33,8'i
bilmektedir. Ogrencilerin %10,1'i &ldilkten sonra viicudunu
kadavra olarak bagislayabilecegini belirtmekteyken, 1. Derece
akrabalarinin viicudunu kadavra olarak bagislamayi distinenlerin
orani %7,7'dir.

Kadavra bagisi hakkinda saglik programlarinda egitim
alan ogrenciler sosyal programlara gore daha fazla bilgi sahibi
oldugu tespit edilmis ve istatistiksel olarak anlaml bulunmustur
(p=0,000). Kadavra bagisi hakkinda bilgi edinilen kaynak agisindan
istatistiksel olarak anlamli fark vardir. Sosyal programlarda egitim
alanlarin = % 72,6'si medya/internetten; %19,1'i saglkcilardan,
saglik programlarinda egitim alanlarin ise %47,4'G medya/
internetten %45,40 saglikcilardan bilgi edinmektedir (p=0,000).

Oldiikten sonra beden bagisinin (kadavranin) ne icin
kullanildigr  bilgisi sorgulandiginda hem organ bagisi hem

MYO Ogrencilerinin Organ Bagisi Tutumu

de tip fakiltesi kullanimi i¢in oldugunu bilme durumu saglk
programlarinda %424 iken sosyal programlarda %27,76'dir ve
fark istatistiksel olarak anlamli bulunmustur (p=0,000). Kadavra
olarak vicudunu badgislamayi dustiinme acisindan okunulan
program alanina gore istatistiksel anlaml fark yoktur (Tablo 3).

Arastirmaya katilan dgrencilerin %60’ plazma bagisi hakkinda
bilgisinin oldugunu ve bunlarin %61,5'i bilgi aldigi kaynagin
medya/internet oldugunu belirtmisti (Tablo 4). %63,8'i COVID
- 19 hastaligina karsi badisik duruma gecerse plazma bagisi
yapabilecegini belirtmistir.

Plazma bagisi yapma sebebi olarak en fazla (% 70,8) “Bir baska
insanin hayatini kurtarma dustincesi” bildirilirken, bagis yapmayi
distinmeyenlerin %68,4'U yeterince bilgisinin olmadigini, %21,1'i
ise dini inanci geregi bagislamayacagini belirtmisti. Saghk
programlarinda egitim alanlar sosyal programlarda egitim
alanlara gore plazma bagisi hakkinda da fazla bilgi sahibi
oldugunu belirtirken (p=0,000), plazma bagisi hakkinda bilgi
edinilen kaynaklar arasinda da istatistiksel olarak anlamli fark
vardi (p=0,003).

Plazma bagislama acisindan okunulan program alanina
gore istatistiksel olarak anlamli fark vardi (p=0,000); Saghk
programlarinda egitim gdren ogrencilerin %75,3'U  plazma
bagislayabilecegini  belirtirken, ~ %16,7'si  kararsiz;  sosyal
programlarinda egitim gorenlerin ise  %55,7'si  plazma
bagislayabilecegini, %34,6'sI kararsiz oldugunu belirtmisti.

Arastirmaya katilan 6grencilerin %21,6'si (n=137) arastirma
tarihinden 6nce COVID-19 hastaligini gegirdigini ifade ederken,
ogrencilerin %54,7'sinin (n=346) yakin ¢evresinde (aile/arkadas)
COVID-19 gegiren vardi.

COVID-19 gegirme durumunun Organ, Kadavra ve Plazma
Bagisina etki etme durumu incelendiginde Oldiikten sonra
organlari bagislama, Kadavra olma veya plazma bagislama
dlstincesi Uzerine istatistiksel olarak anlaml bir fark olmadig
gorilmistir (Tablo 5).

Tarhsma

Arastirmada meslek yiksekokulu 6grencilerinin programlarina
gore organ, kadavra ve plazma bagisina yonelik bilgi ve tutumlari
incelenmistir.

Arastirmaya katilan dgrencilerin kadavradan organ bagisina
yonelik bilgi ve tutumlari degerlendirildiginde; tim 6grenciler
arasinda % 3,2'si (20 kisi) organlarini bagisladigini belirtmisti.
Organlarinizi bagislamayr  disinir ~ musiniz  sorusuna
ogrencilerin - %23,2'si  organlarini  bagislayacagini, % 8,2'si
kesinlikle bagislamayacagini bildirdi. Oldiikten sonra organ
bagisina yonelik bakis oranlari calismalara ve Ulkelere goére
farklilik géstermektedir. irlandali tip &grencilerinde yapilan bir
calismada, oldikten sonra organlarini bagislamayr distinen
ogrenci orani % 63, organlarini bagislamayl disinmeyenlerin
orani ise %7 olarak bulunmustur. Organ bagisina olumlu bakis
Turk tip 6grencilerinde %6, Kanada'da %30, Amerika'da ise %50
oranindadir (18). Ayrica F. Kubat'in yaptigi calismada ise toplumda
kadavradan organ dondrliigiine destek durumu soruldugunda
%42,1 oraninda kesinlikle katildiklarini, %6,1 ise kesinlikle
katilmadigini belirtmislerdir. Ayni calismada 6ldikten sonra
organlarini bagislama sorusuna ise % 38,2 kesinlikle katiimakta
iken, % 6,6 kesinlikle katilmamaktaydi (19). Yapilan calismalar
bu arastirmanin sonuglari ile karsilastinldiginda 6grencilerin
organlarinin bagislamakta kararsiz olduklar ortaya ¢ikmistir
(% 68,7). insanlar organ bagisinin ne oldugunu, nasil ve hangi
durumlarda yapildigini bilmedikleri icin, konuya yaklasimlari da
temkinli olmaktadir (20). Bireyler bagislanan organlarin suistimal
edilmesinden ve adaletli dagitiimamasindan, saglik calisanlarinin
oldikten sonra onlara bir sey yapacagi endisesinden organ
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Tablo 1. 8grencilerin sosyodemografik ozellikleri ve dgrenim gardiikleri program alanina gére dagilimlari.

Parametreler Saglik Programlari Sosyal Programlar p dederi Toplam
Sayl % Sayl % Sayi %
Cinsiyet (n=633)  Kadin 216 821 220 59,5 0,000 436 68,9
Erkek 47 179 150 40,5 197 311
Anne Egitim Okuryazar degil / 49 18,6 40 108 0,000 89 141
Durumu (n=633)  Okuryazar
ilkokul Mezunu 177 673 233 63,0 410 64,8
Lise Mezunu 32 122 82 22,2 N4 180
Universite 5 19 15 4] 20 32
Mezunu
Baba Egitim Okuryazar degil / 17 6,5 8 22 0,046 25 39
Durumu (n=633)  Okuryazar
ilkokul Mezunu 164 62,4 232 62,7 396 62,6
Lise Mezunu 63 24,0 98 265 161 254
Universite 19 72 32 8,6 51 8,1
Mezunu
Allahin varhigina  Allah’in varhigina 257 977 349 94,8 0,067 606 96,0
inanma durumu  inanci var
(n=631*)
6 23 9 52 40

* Soruya yanit veren kisi sayisidir

Tablo 2. Ogrencilerin, kadavradan organ bagisina yonelik bilgi, tutumlari ve dgrenim gordiikleri program alanina gére dagilimlari.

Saglik Programlan Sosyal Programlar p Toplam
Sayi % Say! % Degeri Say! %
Organlarinizi bagisladiniz mi? (n=633) Evet 15 57 5 14 20 3.2
0,002
Hayir 248 94,3 365 98,6 613 96,8
Kadavradan Organ Bagisi hakkinda bilginiz var mi? Var 221 84,0 286 713 507 80,1
(n=633) 0,037
Yok 42 16,0 84 22,7 126 199
Organ Bagisini nereden duydunuz? (n=507*) Medya/internet 130 58,8 219 76,6 349 68,8
Saglk Profesyonelleri 73 330 46 16,1 19 235
Aile iiyeleri/ arkadas 12 54 20 70 0,000 32 63
Okul/Ders/Semi- 6 27 1 03 7 14
ner vb.
Organ Bagisi kimden yapilabilir? (n=632**) Organ bagisi canlidan 16 6,1 24 6,5 40 6,3
olur
Organ bagsi dliiden 19 12 22 6,0 4 6,5
olur
0,002
Organ bagisi hem 223 84,8 289 783 512 810
canlidan hem dliiden
olabilir
Fikrim Yok 5 19 34 9,2 39 6.2
Oldiikten sonra organlarinizi bagislamay diisiiniiyor Kesinlikle organlarimi 63 254 79 216 142 23,2
musunuz? (n=613**) bagislayacagim
Kesinlikle organlarimi 17 6,9 33 90 0,403 50 82
bagislamayacagim
168 677 253 69,3 421 68,7
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Tablo 2. Devam...

Organlarinizi bagislamayi neden diigiiniirstiniiz? Bir baska insanin 181 184 249 752 430 76,5
(n=562***) hayatini kurtarma

diisiincesi

Gelecekte kendinin 26 n3 49 14,8 75 13,3

ya da yakininin organ
alicisi durumuna

olabilecedi diisiincesi 0,099
Bir insanlik gorevi 9 39 22 6,6 3 55
olarak gérme
Bir pargasinin 15 6,5 il 3.3 26 4,6
oldiikten sonrada
yasamaya devam
etmesi fikri
Organinizi bagislamay diistiniiyorsaniz, bu konuda Kendi istegi 169 73.2 244 131 453 135
sizi kim etkiledi (n=562***)
Hastalar 3 134 40 121 n 12,6
Medya/internet 7 14 24 13 0,083 4 13
Saglik Profesyonelleri 8 35 3 09 1l 20
Aile iiyeleri 6 2,6 20 6,0 26 4,6
Organ bagisinda bulunmak istemiyorsaniz, bunun Bu konuda yeterince 56 311 12 399 168 364
sebebi nedir? (n=461****) bilgim yok
Herhangi bir sebebi 68 378 96 34,2 164 35,6
yok
Dini sebeplerden 18 10,0 26 9,3 44 95
Ailem izin vermez 16 89 10 3.6 016 26 56
Viicudumun 15 83 23 82 38 82
kesilmesini
istemiyorum
Psikolojik 7 39 mn 39 18 39
sebeplerden
Organlar bosa gider 0 00 3 11 3 07
1. Derece (anne, baba, kardes, gocuk) Var 1 42 14 3.8 25 40
akrabalarinizdan éldiikten sonra organlarini
bagislayan var mi? (n=628**)
0,826
Yok 252 95,8 351 96,2 603 96,0
Oldiikten sonra 1. derece (anne, baba, kardes, gocuk)  Diisiiniiyorum 85 32,3 10 297 195 308
akrabalarinizin organlarini bagislamayi diisiiniir
miisiiniiz? (n=633) Diisinmilyorum 50 180 98 26,5 0,090 148 234
Kararsizim 128 48,7 162 43,8 290 45,8
Gereksinim durumunda size organ nakli yapilmasini Kabul ederim 236 89,7 299 80,8 535 84,5
kabul eder misiniz? (n=633)
Kabul etmem 6 23 12 3.2 0,008 18 28
Kararsizim 21 80 59 15,9 80 12,6
Gereksinim durumunda 1. derece (anne, baba, kardes,  Kabul ederim 230 875 301 814 531 839
cocuk) akrabalariniza organ nakli yapiimasini kabul
eder misiniz? (n=633) Kabul etmem 7 27 13 35 0,116 20 32
26 99 56 151 130

* Kadavradan Organ Bagisi hakkinda bilginiz var mi sorusuna bilgim var diyenlere sorulmustur.
** Soruya yanit veren kisi sayisidir.

** {ldiikten sonra organlarinizi bagislamay! diisiiniiyor musunuz sorusuna “Kesinlikle organlarimi bagislayacagim” veya “kararsizim” cevabini verenlere sorulmus, soruya yanit veren kisi
sayisidir.

=+ {j|dilkten sonra organlarinizi bagislamay! diisiiniiyor musunuz sorusuna Kesinlikle organlarimi bagislamayacagim” veya “kararsizim” cevabini verenlere sorulmus, soruya yanit veren
kisi sayisidir.
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Tablo 3. Ogrencilerin, kadavra bagisina yonelik bilgi, tutumlari ve 6grenim gérdiikleri program alanina gére dagihimlari.

AGRI MEDICAL JOURNAL

Parametreler

Kadavra Bagis hakkinda
bilginiz var mi? (n=633)

Kadavra Bagisini
nereden duydunuz?
(n=309%)

fliimden sonra beden
bagigi (kadavra)nin
kullanim alani
hangisidir? (n=633)

Oldiikten sonra
viicudunuzu kadavra
olarak bagislar misiniz?
(n=633)

Kadavra olmayi neden
diisiindirsiiniiz (n=64**)

Bedeninizi kadavra
olarak bagislamayi
diisinmiiyorsaniz, bunun
sebebi nedir? (n=418***)

Oldiikten sonra 1. Derece
(anne, baba, kardes,
gocuk) akrabalarinizin
viicudunu kadavra
olarak bagislamay:
diisiiniir miisiiniiz?
(n=633)

Var

Yok

Medya/internet

Saglik Profesyonelleri

Aile iiyeleri/ arkadas
Okul/Ders/Seminer vb.

Sadece organ bagisi igin kullanilir

Tip fakiiltelerinde anatomi derslerinde
kullanilir

Hem organ bagisi hem tip
fakiiltelerinde anatomi derslerinde
kullanilir

Fikrim yok

Kadavra olarak bagislarim
Kadavra olarak bagislamam
Kararsizim

Viicudumun éldiikten sonrada ise
yaramasi fikri

ﬁtjrencilere faydali olmak igin

Bir insanlik gdrevi olarak gorme
Herhangi bir sebebi yok

Bu konuda yeterince bilgim yok
Viicudumun kesilmesini istemiyorum
Dini sebeplerden

Psikolojik sebeplerden

Ailem izin vermez

Diger

Diisiiniiriim
Diisiinmem

Kararsizim

Saglik Programlari

Sayi

152
m
7
69
5
6
43
46

12

62
3
170
59
2

%
57.8
42,2
474
4b4

33

39
16,3
175

42,6

23,6
129
64,6
224
64,7

20,6
147
418
]
n2
128
76
6,5
41

10,6
63,5
259

Sosyal Programlar

Sayl

157
23
4
30
12
1
46
80

102

162
30
248
92
16

88
57
38
23
19

10

239
10

%
424
57,6
72,6
19,1

76

0,6
124
16.2

216

43,8
81
670
24,9
53,3

233
233
354
230
153
93
17
28
40
2.4
57
64,6
29,7

p dederi

Sayi
309
324
186
99
17

89
106

2

224
64
418
151
38

Toplam

%
48,8
51,2
60,2
320
55
23
14,1
167

33,8

35,4
10,1
66,0
239
59,4

29
18,8
38,0
194
13,6
10,8
77

43
43
19

77

64,1
281

* Kadavra Bagisi hakkinda bilginiz var mi sorusuna bilgim var diyenlere sorulmustur.

** {ildiikten sonra viicudunuzu kadavra olarak bagislar misiniz? sorusuna “kadavra olarak bagislarim cevabini verenlere sorulmus, soruya yanit veren kisi sayisidir.

*** {ildiikten sonra viicudunuzu kadavra olarak bagislar misiniz? sorusuna “kadavra olarak bagislamam cevabini verenlere sorulmus, soruya yanit veren kisi sayisidir.
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MYO Ogrencilerinin Organ Bagisi Tutumu

Tablo 4. Ogrencilerin, plazma bagisina yonelik bilgi, tutumlari ve dgrenim gdrdiikleri program alanina gére dagiimlari.

Parametreler Saglik Programlari Sosyal Programlar p dederi Toplam
Sayi % Sayi % Sayl %
Plazma Bagsi hakkinda bilginiz var mi Var 206 783 212 573 418 66,0
(n=633) 0,000
Yok 57 a7 158 427 215 340
Plazma Bagisi hakkinda bilgi edinilen Medya/internet 4 55,3 143 675 257 615
kaynak (n=418*)
Saglik Profesyonelleri 79 38,3 50 23,6 129 309
0,003
Aile Giyeleri/ arkadas 8 3.9 17 8,0 25 6,0
Okul/ders/seminer vb. egitim 5 24 2 09 7 17
COVID - 19 hastaligina bagisik duruma Diistiniiriim 198 753 206 55,7 404 63,8
gecerseniz plazma bagjislar misiniz? o
(n=633) Diisinmem 2 80 36 97 0,000 57 90
Kararsizim L 16,7 128 34,6 172 272
Ailenizden veya yakinlarinizdan Plazma 0ldu 9 3.4 13 35 22 35
bagigi yapan oldu mu? (n=633)
Olmadi 23 81,0 285 710 0,449 498 78,7
Fikrim Yok 4 15,6 72 185 3 178
Plazma bagigi yapmayi neden Bir baska insanin hayatini 146 131 140 68,0 286 708
diisiiniirsiiniiz? (n=404**) kurtarma diisiincesi
Bir insanlik gdrevi olarak 3 15,7 40 19.4 n 176
gorme 0,440
Gelecekte kendinin ya da 21 106 26 12,6 1.6
yakininin plazma bagisi
ihtiyac olabilecedi diisiincesi
* Plazma Bagigt hakkinda bilginiz var mi sorusuna bilgim var diyenlere sorulmustur.
** COVID-19 hastaligina bagisik duruma gegerseniz plazma bagislar misiniz? sorusuna “diistiniiriim” cevabini verenlere sorulmus, soruya yanit veren kisi sayisidir.
Tablo 5. COVID-19 gecirme durumunun organ bagisi, kadavra bagisi ve plazma bagisina etkisi.
Parametreler Saglik Programlari Sosyal Programlar p degeri Toplam
Sayi % Sayi % Sayl %
Oldiikten sonra organlarinizi bagislamayr ~ Kesinlikle organlarimi 24 18,6 8 244 142 23,2
diisiiniiyor musunuz? (n=613*) bagislayacagim
Kesinlikle organlarimi 12 93 38 79 50 82
bagislamayacagim
Kararsizim 93 721 328 678 421 68,6
Oldiikten sonra viicudunuzu kadavra Kadavra olarak bagislarim 14 10,2 50 10,1 64 101
olarak bagislar misiniz? (n=633)
Kadavra olarak bagislamam 96 70,1 322 64,9 418 66,0
Kararsizim 21 19,7 124 250 151 239
Plazma Bagjsi hakkinda bilginiz var mi Var 95 69,3 323 651 418 66,0
?(n=633)
Yok 42 30,7 173 34,9 215 340
COVID - 19 hastaligina bagisik duruma Diisiiniiriim 97 70,8 307 619 404 63.8
gecerseniz plazma bagislar misiniz? .
(n=633) Diisiinmem 1 80 46 9,3 57 90
Kararsizim 29 212 143 28,8 172 272
*Soruya yanit veren kisi sayisidir.
bagisinda bulunmak istemediklerini belirtmislerdir (21). Bilgi, belirtiimistir. Bu arastirmada da bilgi edinme kaynagi olarak ilk

doku/organ badisina karar verme siirecinde diger faktorleri
etkileyebilecegi icin dnemlidir. Bu nedenle organ bagis sirecinin
tim asamalarinda gerekli bilgilendirmeler 6zenle ve dogru bir
sekilde yapiimalidir.

Calismamizda, 6grencilerin % 80,1'i organ bagisi hakkinda
bilgisi oldugunu, % 48,8'i kadavra badisi hakkinda bilgisi
oldugunu, % 66'si plazma bagisini bildigini belirtirken, bilgi
edinme yeri degerlendirildiginde tiim bagislarda en fazla medya/
internet, ikinci sirada ise saglkgilar bilgi edinme kaynagi olarak

sirada medya ve internetin yer almasi, organ ve kadavra bagisina
yonelik farkindah@i artirmak ve hatali bilgileri dizeltmek igin
sosyal medyanin aktif olarak kullanilmasinin fayda saglayacagini
dustndidrmistir.

Organ bagisi hakkinda bilgisi oldugunu sdyleyen dgrencilerin
%81'i Organ naklinin hem canlidan hem 6liiden olabilecegini
bilmektedir. Egitim alanlarina gore ise saghk programlarinda
okuyanlarin % 84'(, sosyal programlarinda okuyanlarinsa % 77,3'U
Organ bagisi konusunda bilgi sahibi oldugunu bildirmislerdir.
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Arastirmada katihmcilara, organlarini bagislamayi
disinmuyorsa nedeni soruldugunda “konu hakkinda yeterince
bilgisi olmadigi” veya “herhangi bir sebebi olmadigini”
belirtenlerin orani toplamda %72'dir. Sosyal medya bu konunun
surekli olarak glindemde tutulmasini saglayabilir ve toplumda
kadavradan organ bagisina yonelik bilgi kirliligini ortadan
kaldirabilir (22).

Organ bagisi konusundaki engeller arastirilirken, Uzerinde
en fazla durulan konulardan birisi de dini inanclardir. insanin
yasaminin surekliligi amaciyla yagsam kurtarici her tirld yontemin
kullamimini onaylayan islam dini acisindan organ bagisinin
herhangi bir sakincasi bulunmadigi Diyanet isleri Baskanlig
Din isleri Yuksek Kurulunun 3.3.1980 tarihli 396 sayili karari
ile bildirilmistir (23). Farkli dinlerin gorisleri incelendiginde;
Hiristiyanlik doku/organ bagisini ve naklini dostluk hayirseverlik
olarak gdérmekte, Budizm doku/organ bagisina ve nakline
yasama saygl ve merhamet olarak bakmakta ve Hinduizm doku/
organ bagisina diger insanlarin kurtulusu icin kendini feda etme
olarak bakmaktadir (24,25). Sonug olarak tim dinler insanlarin
hayatina huzur, diizen ve mutluluk kazandirma felsefesi tasidig
icin insanhk yararina olabilecek organ bagisina pozitif baktigi
gorilmektedir.

Arastirmada katilimcilarin, %9,5'i dini sebeplerden organlarini
bagislamayr distinmedigini belirtmistir. Katilimcilarin = %8,2'si
organ dondrliginin dinen uygun olmadigini belirtmis buda
Kubat'in toplum Uzerinde yaptigi calismasiyla benzer oranda
oldugu gorilmustur (19). Gz ve arkadaslarinin yaptigi
calismada, dini sebeplerden organ bagisina olumsuz yaklasim,
saglik o6grencileri arasinda % 1,4 olarak tespit edilmisti (26). Diger
taraftan Turk tip 6grencileri Gzerinde yapilan diger bir calismada
da, 6grencilerin % 53'U dini inanglarin organ bagisina engel
olmadigini belirtmistir. Turkiye'de yapilan arastirmalarda, cesitli
dini gruplarin ya da dini hassasiyette olanlarin organ bagisina
yuksek oranda olumlu baktiklarini gostermektedir (27). Ancak,
Yunan toplumunda yapilan calismada kuvvetli dini inanca sahip
kisilerin beden bagisi konusunda isteksiz olduklarini gosterilmistir
(28).Bu arastirmada ise dini sebeplerden dolayi beden bagislamayi
distinmeyenlerin orani % 10,8 olarak bulunmustur. Literatirde,
dini inanclar, anlayislar yada yaklasimlarla organ yada viicudun
bagislanmasi arasinda herhangi bir iliski olmadigini g&steren
calismalar da vardir (29).

Arastirmaya katilan 6grencilerin kadavra bagisi ile ilgili bilgi
durumlari incelendiginde; C)grencilerin %10,1'i oldikten sonra
vicudunu kadavra olarak bagislayabilecegini belirtmekteyken,
oldikten sonra 1. Derece (anne, baba, kardes, cocuk) akrabalarinin
vicudunu kadavra olarak bagislamayi dusinenlerin orani
%7,7 idi. iranl tip 6grencilerinde yapilan bir calismada beden
bagisina istekli olma % 25 olarak tespit edilmistir (30). Butln
diinyada kadavra ihtiyaci glin gectikce artmaktadir. Buna ragmen
Magazaci ve ark. da calismamiza benzer sonugclar bulmustur.
Calismalarinda organ bagisina gore kadavra badisi toplumda
daha az ragbet gordigu ve beden badisi yapanlarin sayisi
organ bagisi yapanlarin yarisi oldugu gortlmastir (31). Bedenini
kadavra olarak bagislamayi disiinenlere nedeni soruldugunda
en ¢ok "Vicudumun o6ldikten sonrada ise yaramasi fikri” cevabi
verilirken (%59,4) Bagislamayi diisinmeme nedeni olarak sirasiyla
bir nedeni yok (%37,8), konu hakkinda yeterince bilgisinin
olmadigi (%19,1), vicudunun kesilmesini istememe (%13,6) ve
dini sebepler (%10,8) bildirilmisti.

Arastirmanin  yapildigi  dénem Pandemi sirecine denk
geldiginden organ ve kadavra bagisi yaninda glindemde olan
plazma bagisi konusununda degerlendirilmesinin yararl olacag:
distnllmustar. Toplumdaki plazma bagisina bakis agisinin
tespitinin gelecekte yasanabilecek plazma bagisi gerektirecek
durumlarda kisilerin davranis sekillerini 5ngdrme agisindan yararli
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olacagi tahmin edilmektedir. Ayrica plazma bagisina toplumlarin
yaklasimini gdsteren kisitl miktarda ¢calima bulunmaktadir.

Calismamiza katilan 6grencilerin % 63,8'i COVID-19'a karsi
bagisik olma durumunda plazma bagislayabilecegini belirtmistir.
Plazma bagisi yapmayi disiinmede neden olarak en fazla “Bir
baska insanin hayatini kurtarma dusiincesi” bildirilirken, bagis
yapmayi disinmeyenlerin ise %68,4'0 bunun nedeni olarak
"Yeterince bilgisinin olmadigini”, %21,1'i “dini inanci geregi”
bagislamayacagini belirtmistir.

Selma ve ark. Bangladeste COVID-19 gegirip iyilesmis
60 kisi Uzerinde plazma bagisini etkileyen davraniglar
konulu calismalarinda; katilimcidan sadece 14'Gnin plazma
bagisi yaptigi, ancak katilimcilarin cogunlugu (%97) ihtiyac
duyuldugunda plazma bagislamayacagini belirtmistir. Ancak,
ihtiyac halinde plazma bagislamasi istendiginde, yanit verenlerin
yaklasik %76,67'si herhangi bir nedenle plazma bagislamayi
reddettigi ve plazma bagisindaki dustsin ana nedenlerinin
korku (%54,35), saghk sorunlar (%30,43), aile kisitlamalari (
%10,87) ve dini nedenler (%4,35) oldugunu ortaya koymustur
(32). Yine COVID-19 toplumlarda basta kisilerin kendi yasamlarini
kaybetme, yakinlarini kaybetme olmak tizere ¢ok cesitli kaygilarin
gelismesine yol ag¢mistir. Arastirmanin  yuritildigd doénem
pandemi doénemi oldugundan hastaligi gecirmenin organ,
kadavra ve plazma bagisina olumlu etki edecegi beklentisine yol
actigindan calismamizda COVID-19 gecirme durumunun organ,
kadavra ve plazma bagisina etki etme durumu da incelenmistir.
Ancak c¢alismamizin  sonuglarinda COVID-19 gegirmenin
oldikten sonra organlari bagislama, kadavra olma veya bagisik
hale geldiginde plazma bagislama dustincesi lzerine istatistiksel
olarak anlamli bir fark yaratmadigi gorulmustir. Benzer
sekilde COVID-19 hastaligi gecirme durumu, bagislama veya
bagislamama nedenleri agisindan da fark yaratmamaktaydi.

Sonug

Meslek yliksekokullarinin saglik ve sosyal programlari arasinda
organ, kadavra ve plazma bagisi hakkindaki bilgi ve tutumlan
arasinda saglik programi 6grencileri agisindan anlamli fark vardir.
Saglik programlarinda okuyan 6grencilerin organ, kadavra ve
plazma bagisi bilgileri sosyal program &grencilerinden farkli ve
anlamlidir.

Her iki meslek yiksek ytksekokulu &grencilerinin organ,
kadavra ve plazma bagisi ile ilgili bilgiyi genellikle medya,
internetten 6grendikleri ve bagis konusunda ise her iki program
ogrencilerinin cogunlukla kararsiz oldugu gorilmustir. Medya/
internetin organ, kadavra ve plazma bagisina yonelik egitimlerin
artirlmasi bilgiye ulasimi kolaylastirdigr gérilmustar.

Her iki program o6grencilerinin 6ldikten sonra vicutlarini
kadavra olarak bagislamayi dustinenlerin orani dislk olsa da
karasizlarla birlikte %34'tir. Her iki program o6grencilerinin
plazma badisi hakkinda cogunlukla bilgileri vardir. Bu bilgiyi
buylk oranda medyadan 6grenmisler ve bagisiklik durumunda
%63.8'inin plazma bagisinda bulunacagi belirlenmistir. COVID-19
gecirmenin katiimcilar Uzerinde organ, kadavra ve plazma
bagisi acisindan anlamli bir degisiklik olusturmadigr sonuglarina
ulasiimistir.
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Investigation of Serum Zinc Level in Non-Diabetic, Pre-Diabetic
And Diabetic Patients: A Prospective Cross-Sectional Study
Non-Diyabetik, Pre-Diyabetik ve Diyabetik Hastalarda Serum Cinko Diizeyinin

Incelenmesi

Ece Yigit'*

ABSTRACT

Aim: The aim of the study was to determine the serum zinc level in non-
diabetic, pre-diabetic and diabetic patients and reveal the relationship between
serum zinc level and glycemic status.

Material and Method: The study was a single-center, prospective, cross-
sectional study. Fasting blood sugar, glycated hemoglobin, insulin resistance, and
serum zinc levels of patients admitted to the internal medicine outpatient clinic
were measured. Patients were categorized as non-diabetic, pre-diabetic, and

diabetic according to their results, and compared regarding serum zinc levels.

Results: Zinc was significantly lower in the diabetes group than in the other groups
(p<0.001), while there was no significant difference between non-diabetes and
prediabetes groups. Zinc was negatively correlated with fasting blood sugar (r=-0.342,
p<0.001), HOMA-IR (r=-0.344, p<0.001), and HbA1c (r=-0.327, p<0.001). Zinc had a
sensitivity of 65.0%, specificity of 59.5%, accuracy of 61.3%, positive predictive value
of 44.5%, and negative predictive value of 77.3% to predict diabetes for the cut-off
point of 73 (AUC: 0.654, 95% Cl: 0.588-0.720, p<0.001). In addition, multivariable
logistic regression analysis revealed that low zinc (<73) was independently associated
with the diabetes after adjusted by age and gender (OR: 2.618, 95% Cl: 1.571-4.365,
p<0.001).

Conclusion: While serum zinc levels were at similar levels in non-diabetic and pre-
diabetic patients, they were significantly lower in diabetic patients, indicating that
zinc levels decreased as glycemic control worsens. Measuring the serum zinc level
in the risk group and replacing it if deficient may help prevent the development of
diabetes by supporting glycemic control and reducing oxidative stress.

Key Words: Diabetes mellitus, insulin, Zinc, Trace elements
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0z
Amag: Calismanin amaci non-diyabetik, pre-diyabetik ve diyabetik hastalarin serum

¢inko diizeyini tespit ederek serum ginko diizeyi ile glisemik durum arasindaki iligkiyi
ortaya koymaktir.

Gereg ve Yontem: Calisma tek merkezli, prospektif ve kesitsel bir calismadir. i¢

hastaliklari  poliklinigine bagvuran hastalarin  aglik kan sekeri, glikolize
hemoglobin, insilin rezistansi ve serum ¢inko dizeyleri 6lglilmugtir. Hastalar
sonuglarina gore non-diyabetik, pre-diyabetik ve diyabetik olarak kategorize

edilmis ve serum ¢inko duizeyleri agisindan karsilagtirilmiglardir.

Bulgular: Cinko diyabetik grupta non-diyabetik ve pre-diyabetik gruba gére anlamli
olarak diistiktii (p<0.001). Pre-diyabetik ve non-diyabetik grup arasinda serum ginko
diizeyleri agisindan anlamli farklilik yoktu. Cinko aglik kan sekeri (r=-0.342, p<0.001),
instlin direnci (r=-0.344, p<0.001) ve glikolize hemoglobin (r=-0.327, p<0.001)
ile negatif korelasyon gostermekteydi. Cinkonun 73 kesme degeri icin diyabeti
ongormede %65,0 duyarliligi, %59,5 6zgulligu, %61,3 dogrulugu, %44,5 pozitif
ongorii degeri ve %77,3 negatif ongorii degeri oldugu tespit edildi (AUC: 0.654,
95% Cl: 0.588-0.720, p<0.001). Ek olarak, ¢ok degiskenli lojistik regresyon analizi,
dustik ginkonun (<73) yas ve cinsiyetten bagimsiz olarak diyabetle iliskili oldugunu
gdstermistir (OR: 2.618, 95% Cl: 1.571-4.365, p<0.001).

Sonug: Serum cinko diizeyinin non-diyabetik ve pre-diyabetik hastalarda benzer
diizeylerdeyken diyabetik hastalarda anlamli olarak distik olmasi glisemik kontrol
kotllestikge ¢inko seviyesinin distuguni gostermektedir. Riskli grupta serum
¢inko diizeyini 6lgmek ve eksikse replase etmek glisemik kontrole destek olarak ve
oksidatif stresi azaltarak diyabet gelisimini 6nlemeye yardimci olabilir.
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Gonderilme Tarihi: 04/12/2023
Kabul Tarihi: 20/02/2024
Yayinlanma Tarihi: 29/02/2024

*Corresponding Author
Ece Yigit
Istanbul Medipol Universitesi Tip Fakiiltesi i Hastaliklari Ana Bilim Dall, Istanbul-Tiirkiye
Phone:+90 554 729 66 09,  E-mail: drece-89@hotmail.com
ORCID: 0000-0002-8293-3554

Cite this article: Yigit E. Investigation of Serum Zinc Level in Non-Diabetic, Pre-Diabetic And Diabetic Patients: A Prospective Cross-Sectional Study.

Agr Med J. 2024; 2(1): 19-23

19

Agri Med J; Feb 2024; Vol:2, Issue:l




AGRI MEDICAL JOURNAL

Introduction

Type 2 diabetes is one of the most prevalent diseases in the
world, and its prevalence increases every year (1). According to
International Diabetes Federation data, in 2017, the number of
diabetic patients between the ages of 20-99 was 451 million
worldwide, and 90% of these cases were type 2 diabetic. This
number is expected to increase to 690 million in 2045 (2). The
prevalence of diabetes is higher, especially in low- and middle-
income countries. Unhealthy eating habits play a significant role
in the onset and progression of diabetes. Compelling evidence
has established that a healthy diet can prevent diabetes to
a considerable extent and can prevent the development of
complications in existing diabetes. A healthy diet refers to a
Mediterranean diet, and an essential part of it is that it is rich in
trace elements (3).

Many studies in the literature have demonstrated the
relationship between trace elements such as zinc, chromium,
vanadium, manganese, molybdenum, and selenium with glucose
metabolism. The common features of these trace elements are
that they increase insulin sensitivity by activating insulin receptors,
take part as cofactors in reactions in glucose metabolism and
have antioxidant effects (4). In addition to all these functions, zinc
has a different relationship with insulin. All synthesis, storage and
secretion steps occur dependent on zinc. Moreover, zinc stands
out with its preventive effect on beta cell destruction. For this
reason, zinc is the trace element that has been the subject of
most studies on diabetes. Zinc deficiency worsens blood sugar
regulation through all these mechanisms. Although it has a vital
role in glucose metabolism studies suggest that zinc homeostasis
is altered, and serum zinc levels are low in diabetic patients (5).
Therefore, there is a vicious circle between low zinc levels and
diabetes.

The onset of diabetes occurs several years before the onset
of the overt clinical picture. Diagnosis in the pre-diabetic period
and initiation of treatment may prevent the emergence of an
overt disease picture (6). Maintaining optimal zinc levels may be
an optimal option for preventing the development of diabetes,
improving the prognosis of existing diabetes, and potentially
having favorable effects on complications. Although there are
several studies in the literature comparing non-diabetic and
diabetic patients in terms of serum zinc levels, there are very few
studies assessing pre-diabetic patients.

The present study aimed to analyze non-diabetic, pre-
diabetic, and diabetic patients in terms of serum zinc levels, and
establish the relationship between glycemic control and serum
zinc levels.

Material and Method

The study was a single-center, cross-sectional study. The
approval for the study was obtained from Istanbul Medipol
University Non-Interventional Clinical Research Ethics Committee
(Date: 25.05.2023, Number: E-10840098-772.02-3254, Decision
No: 469), and the study was conducted in accordance with the
Helsinki Declaration Principles. All patients were informed in
detail about the purpose and procedure of the study, and their
written informed consent was obtained. Non-diabetic, pre-
diabetic, and diabetic male and female patients aged 30-60
years who were not using any medication for insulin resistance/
diabetes and who applied to Istanbul Medipol University
Hospital Internal Medicine outpatient clinic between June-
October 2023 were included in the study, and convenience
sampling was used.

Non-diabetes, pre-diabetes, and diabetes were classified
based on fasting blood sugar (FBS), insulin resistance calculated
using Homeostasis Model Assessment index (HOMA-IR), and
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glycated hemoglobin (HbA1c) levels using the American Diabetes
Association Criteria (7). Based on these criteria, patients with FBS
70-100, HOMA-IR <24, and Hbalc <5.7 were included in the
non-diabetic patient group; patients with FBS 100-126, HOMA-
IR >2.4, and Hbalc 5.7-6.4 were included in the pre-diabetic
patient group; and patients with FBS 2126, HOMA-IR 224,
and Hbalc > 6.5 were included in the diabetic patient group.
Patients <30 years of age and >60 years of age, body mass index
(BMI) >30 kg/m2, patients with any diagnosed chronic disease,
patients with a previous diagnosis of diabetes and/or using
oral antidiabetic agents/insulin due to diabetes, patients with
hypertension/arrhythmia detected during the examination, liver
dysfunction, renal dysfunction, patients with thyroid dysfunction,
anemia, active infection, smokers (patients who smoked one
pack of cigarettes a day were considered current smokers),
patients who were using any herbal agent/supplement, patients
who had used a supplement containing zinc in the last six
months, pregnant and breastfeeding women were excluded. The
medication use status of the patients was both inquired about
in the anamnesis and confirmed in the personal health record
system of the Ministry of Health. Detailed physical examinations
were performed after anamnesis. The height was measured using
a stadiometer with an accuracy of 0.1 cm, and the body height
was measured using a Tanita scale with an accuracy of 0.1 kg
(Tanita Body Composition Analyzer, MC-780MA-N, Japan). The
BMI was calculated as the body weight in kilograms divided
by the square of the height in meters (kg/m2). Blood pressure
was measured with an electronic device (Omron M3 Upper Arm
Blood Pressure Monitor). Electrocardiograms were obtained
(EDAN SE1200 12-channel ECG device). After 12 hours of fasting,
venous blood samples were collected. FBS, HOMA-IR, Hbalc,
alanine aminotransferase (ALT), aspartate aminotransferase (AST),
urea, creatinine, thyroid stimulating hormone (TSH), C-reactive
protein (CRP), complete blood count, and serum zinc levels were
all measured in the laboratory. Serum zinc concentration was
measured using the Randox colorimetric assay for zinc (United
Kingdom). For the measurement of serum zinc concentration, a
6 mL blood sample was taken into the heavy metal-free trace
element tubes containing heparin. The blood was centrifuged at
2500 rpm for 10 minutes. Zinc concentrations were expressed
in pug/dL. Patients were divided into three groups: non-diabetic,
pre-diabetic, and diabetic. They were compared in terms of
serum zinc levels.

Statistical Analysis

IBM SPSS Statistics for Windows, Version 25.0 (IBM Corp.,
Armonk, NY, USA) was used for statistical analysis. Kolmogorov-
Smirnov test was used to examine the conformity of the variables
to normal distribution. Descriptive statistics were presented
by using median (25th percentile - 75th percentile) for non-
normally distributed continuous variables and frequency
(percentage) for categorical variables. Between groups analysis
were performed by using Kruskal Wallis test for continuous
variables due to non-normality of distribution and chi-square
test for categorical variables. Pairwise comparisons were adjusted
by using Bonferroni correction. Relationships between zinc and
diabetes markers were evaluated by using Spearman correlation
coefficients. Diabetes prediction performance of the zinc was
evaluated by using Receiver Operating Characteristic (ROC)
curve analysis. Unadjusted and adjusted (by age and gender)
odds ratios were calculated by using logistic regression analysis.
Two-tailed p-values of less than 0.05 were considered statistically
significant.

Results
A total of 149 females and 151 males were included in the
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study. Median age was 45 years (interquartile range 37 - 52, range
30 - 60). Each group (non-diabetes, prediabetes and diabetes)
consisted of 100 individuals. Age was significantly higher in
the diabetes group than in the other groups (p<0.001), while
there was no significant difference between non-diabetes and
prediabetes groups. We determined no significant differences
between groups in terms of gender (p=0.991). FBS (p<0.001),
HOMA-IR (p<0.001) and HbA1c (p<0.001) were significantly
higher in the diabetes group than in the other groups and were
significantly higher in the prediabetes group than in the non-
diabetes group. Zinc was significantly lower in the diabetes group
than in the other groups (p<0.001), while there was no significant
difference between non-diabetes and prediabetes groups (Table
1) (Figure 1).

Zinc

Non-diabetes Prediabetes Diabetes
Groups
Figure 1. Box-plots of the zinc with regard to groups.
ROC Curve
10
08
06
2
=
=
w
c
D
@ 4
0.2
0.0
0.0 02 0.4 0.6 0.8 1.0

1 - Specificity
Figure 2. ROC curve of the zinc to predict diabetes.

Zinc was negatively correlated with fasting blood sugar (r=-
0.342, p<0.001), HOMA-IR (r=-0.344, p<0.001) and HbAlc (r=-
0.327, p<0.001) (Table 2). Zinc had a sensitivity of, specificity of
59.5%, accuracy of 61.3%, positive predictive value of 44.5%, and
negative predictive value of 77.3% to predict diabetes for the
cut-off point of 73 (AUC: 0.654, 95% ClI: 0.588 - 0.720, p<0.001)
(Figure 2). In addition, multivariable logistic regression analysis
had revealed that low zinc (<73) was independently associated
with the diabetes after adjusted by age and gender (OR: 2.618,

95% Cl: 1.571 - 4.365, p<0.001) (Table 3).
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Table 1. Summary of age, gender and laboratory measurements.

Variables Non-diabetes  Prediabetes Diabetes p value
(n=100) (n=100) (n=100)

Age 415(34 - 48.5)  44(37-515) 48 (43 -54)#  <0.001

Gender

Female 48 (48.0%) 50(50.0%) 51(51.0%) 091

Male 52(52.0%) 50(50.0%) 49(49.0%)

FBS 81.5 mg/dL 109 mg/dL (103 146 mg/dL <0.001
(76 - 90) -T5.5) (135.5-170)*#

HOMA-IR 19(1.5-20) 4.2(3.1-705)  9.2(7.45- <0.001

n.2y#

HbAlc 51% (4.9 6.0 %(6-6.2) 745%(6.9- <0.001
-5.6) 8.8)#

Zinc 79.5ug/dL(68  73.5ug/dL(67 69 ug/dL(58.5  <0.001
-93) -87) -79.5)#

Descriptive statistics were presented by using median (25th percentile - 75th percentile) for
non-normally distributed continuous variables and frequency (percentage) for categorical
variables.

*; Significantly different from “Non-diabetes”, #: Significantly different from “Prediabetes”

Table 2. Correlations between zinc and diabetes markers.

r p value
FBS -0.342 <0.001
HOMA-IR -0.344 <0.001
HbAle -0.327 <0.001

r: Spearman correlation coefficient

Table 3. Performance of zinc to predict diabetes.

Cut-off <73

Sensitivity 65.0%

Specificity 59.5%

Accuracy 61.3%

PPV 445%

NPV 713%

AUC (95% ClI) 0.654 (0.588 - 0.720)
p for AUC <0.001

Unadjusted OR (95% CI) 2.728 (1.657 - 4.492)
p for unadjusted OR <0.001

Adjusted OR (35% CI) (1) 2.618 (1.571 - 4.365)
p for adjusted OR <0.001

PPV: Positive predictive value, NPV: Negative predictive value, AUC: Area under ROC curve,
Cl: Confidence interval, OR: Odds ratio, (1) Adjusted by age and gender.

Discussion

The present study revealed that serum zinc levels were
significantly lower in diabetic patients than in both non-
diabetic and pre-diabetic patients, but there was no significant
difference between non-diabetic and pre-diabetic patients.
Serum zinc level was negatively correlated with all parameters
indicating poor glycemic course (high FBS, HOMA-IR, and HbA1c
levels) assessed in our study. Furthermore, regression analyses
indicated that low zinc levels (cut-off <73) were associated with
diabetes independently of age and gender. Another result of
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the study was that there was no significant difference between
non-diabetic and pre-diabetic patients in terms of age. We
included patients aged 30-60 years and found that the mean
age of non-diabetic patients was 41.5 years, and the mean age of
pre-diabetic patients was 44 years. Currently, the age of insulin
resistance and pre-diabetes has decreased to a much younger
age due to a high-calorie diet, a sedentary lifestyle, and increased
stress. Although the mean age of diabetic patients in our study
was significantly higher than the other two groups (mean age
48 vyears), this indicates that the pre-diabetic period rapidly
progresses to diabetes without intervention, and the age of overt
diabetes is early in Turkey.

The main factor in the development of type 2 diabetes is the
development of resistance in muscle, fat, and liver cells to the
hormone insulin, which allows circulating sugar to enter the cell
andbeused forenergy production. Although high-calorie nutrition
and sedentary life are the main mechanisms in the emergence of
Type 2 diabetes, if we take a closer look at the pathophysiological
mechanismes, it is possible to see how important trace element
deficiencies play in the process. Understanding this relationship
is especially important in bringing to mind options that may be
beneficial in treatment.

Zinc is the second most abundant trace element in the
human body after iron. Its total amount is about 2-3 grams,
and its highest concentration is in pancreatic beta cells (8).
Recognition of the relationship between insulin and zinc dates
back almost to the discovery of insulin by Banting and Best in the
1920s. Zinc was first used in the 1930s to increase the half-life
of insulin, which was started to be used in the form of injection
for therapeutic purposes, and to make it more effective (9). In
the 1970s, the biochemical structure of insulin and its pathways
from secretion to synthesis were discovered. Insulin secreted as
a monomer from pancreatic beta cells turns into a dimer in the
presence of zinc and then three insulin dimers combine to form
a hexamer (8). This is the stable form of insulin that is stored
for secretion when needed. In 1994, Zalewski revealed that high
sugar concentrations and other secretagogues that cause insulin
secretion from the pancreas reduce islet cell zinc levels and that
this is because zinc is used in all steps of synthesis, storage, and
secretion of insulin (10). There is increased insulin release from
pancreatic beta cells due to insulin resistance in the prediabetes
stage. Since insulin and zinc are secreted together, this causes
intracellular zinc loss. If the lost zinc is not replaced, over time
the cell’s insulin response to high sugar concentrations decreases
and fasting blood sugar starts to rise. This is the transition
period from prediabetes to diabetes, and zinc depletion also
plays a role in this transition. Both animal and human studies
have demonstrated that glucose-stimulated insulin secretion is
significantly reduced in zinc deficiency (11). Another effect of zinc
on insulin pathways is that it activates insulin-sensitive receptors
in liver, fat and muscle cells and increases the insulin sensitivity of
the cells and thus the insulin effect (12).

Zinc's association with diabetes is not limited to its effect
on insulin pathways. Diabetes is a disease in which oxidative
stress is significantly increased. Superoxide dismutase (SOD),
catalase (CAT), and glutathione peroxidase (GPX) are the three
major enzymes that protect the cell against oxidative stress and
free radicals, and all of these enzymes are zinc-dependent (13).
In other words, we can say that zinc protects our cells against
oxidative stress, especially pancreatic beta cells, where it is most
abundant.

Zinc has a crucial role in blood sugar regulation, but diabetic
patients are more prone to zinc loss. Urinary zinc excretion is
increased in diabetic patients. This leads to a decrease in total
body zinc (14). The reason for the increase in urinary zinc
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excretion in diabetic patients is osmotic diuresis and polyuria
caused by glucosuria. Therefore, it is expected that the higher the
blood sugar level, the higher the zinc loss. This is compensated by
increased zinc absorption from the gastrointestinal system in the
prediabetes stage (15). This mechanism may be one of the reasons
why we found similar serum zinc levels in non-diabetic and pre-
diabetic patients in our study. However, as diabetes progresses,
zinc reabsorption pathways from the gastrointestinal tract are
also adversely affected. Zinc leaks into the intestinal lumen due
to increased inflammation in the intestines in diabetic patients
and is excreted more with stool (16). Thus, we can conclude that
zinc concentration is decreased in diabetic patients due to both
the urinary and gastrointestinal systems being affected.

Consistent with our results, in studies designed similar to our
study, serum zinc levels of type 2 diabetic patients were found to
be lower than non-diabetics, and low zinc levels were associated
with poor glycemic control. (17,18). Unlike the studies in the
literature, we assessed not only the non-diabetic control group
and the overt diabetes group but also the pre-diabetic group
(FBS 100-126 / HOMA-IR > 2.4). Furthermore, all of the patients
included in our study were newly diagnosed diabetic patients or
patients who were diagnosed with diabetes but did not use any
oral antidiabetic agent / insulin, so zinc levels were not affected
by the use of any anti-diabetic agent.

There are numerous studies on diabetes complications and
zinc in the literature. In a study on how serum zinc level affects
microvascular complications in type 2 diabetic patients, patients
with less than two microvascular complications and patients with
at least two microvascular complications were compared. Patients
with at least two microvascular complications had significantly
lower serum zinc levels (19).

After revealing the positive effects of zinc replacement on
blood sugar regulation in diabetic animals and humans, the
effect of replacement on diabetic complications was examined.
Cardiovascular diseases are the most common cause of death in
type 2 diabetes. A meta-analysis examining 14 studies found that
diabetic patients with high serum zinc levels had a significantly
lower risk of cardiovascular disease than patients with low serum
zinc levels (20).

Various animal and human studies have shown that zinc
replacement has positive effects on diabetic nephropathy,
neuropathy and retinopathy (21-23). It is possible to say that zinc
replacement in diabetic patients both improves glycemic control
and protects against various complications.

Although the beneficial effects of zinc on glycemic control
and complications have been demonstrated in diabetic patients,
zinc levels in non-diabetic patients have been found to have no
effect on the development of diabetes. Zinc levels in the toenails
of 3960 non-diabetic American young adults aged 20-32 years
were measured in 1987. These patients were analyzed for the
development of diabetes until 2010. A total of 418 cases of
diabetes occurred. Patients in the highest and lowest quartile
of zinc levels in the toenail were compared in terms of diabetes
development, and no significant difference was found between
them (24). A systematic review published in 2012 summarizing
data from 3 studies on type 1 diabetes and 22 studies on type
2 diabetes indicated that zinc supplementation had positive
effects on glycemic control in diabetic patients, but no effect
of zinc supplementation on the risk of diabetes development in
non-diabetic patients (25,26). The NHS cohort is one of the first
study to explore the association between zinc intake and the risk
of developing diabetes. This study revealed an increased risk of
developing diabetes in participants with inadequate dietary zinc
intake, but not a lower risk of diabetes in those with high dietary
zinc intake (27). All these data show that zinc supplementation
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may be beneficial in patients at high risk for diabetes and in
diabetic patients, but that replacement must be performed after
controlling zinc levels, and that replacement will be beneficial
only in cases of deficiency; otherwise, no additional benefit can
be obtained.

Conclusion

We observed that serum zinc concentrations were similar
in non-diabetic and pre-diabetic patients but were significantly
lower in diabetic patients compared to both groups. This is
attributed to the fact that zinc homeostasis is maintained for
a long time. However, as diabetes progresses, oxidative stress
increases, renal zinc excretion increases due to hyperglycemia,
and zinc absorption in the gastrointestinal tract decreases. Zinc
may be a promising option since it prevents beta cell damage
by enabling antioxidant enzymes to work effectively, functions
in insulin synthesis, storage, and secretion, increases the insulin
sensitivity of cells, prevents the development of diabetes in the
high-risk group, improves the prognosis of existing diabetes,
and has potentially positive effects on complications. However,
it should be kept in mind that zinc replacement must be
administered to the target patient group at the appropriate dose
and duration after serum concentrations are checked.
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Predictability of Chronic and Persistent Lymphadenopathy in

Childhood with Ultrasound and Laboratory

Data: A Pediatric

Hematology-Oncology Outpatient Clinic Experience

Cocukluk Cagi Kronik ve Persistan Lenfadenopatilerin Ultrason ve Laboratuvar Veriler
Esliginde Ongoriilebilirligi: Bir Cocuk Hematoloji-Onkoloji Poliklinigi Deneyimi

Hatice Mine Cakmak'*, Mehmet Ali Ozel?

ABSTRACT

Aim: Our study aimed to investigate the factors that predicted laboratory and
ultrasound findings for the lymph node to shrink to standard size.

Material and Method: The study examined lymphadenopathy cases (n=93) who
applied to our pediatric hematology-oncology clinic between 2022 and 2023. The
characteristics of cases with persistent lymph nodes and those without were
compared.

Results: The diagnoses of 93 cases included in the study were reactive lymph
node (n=76; 81.7%), infectious mononucleosis (n=9; 9.7%), tuberculosis (n=1; 1%),
and lymphoma (n=2; 2%), and benign cytology (n=2; 2%). The median time to
resolution of acute (n=8; 8.6%), subacute (n=26; 28%), and chronic (n=59; 63.4%)
lymphadenopathy was 1 [5-155] week. In those with persistent lymphadenopathy,
the mean hemoglobin value (g/dL) was lower (12.3+1.2 vs. 12.7+1.4, respectively)
(p=0.047). The mean platelet value (334.2 +108 vs. 288.4+89.5, respectively)(x10¥
mm?)(p=0.047) was higher, and hilar vascularity on ultrasonography (1.6% vs 19.4%)
(p=0.001) was lower compared to those without persistent lymphadenopathy. No
relationship could be demonstrated between hypoechoic lymph nodes, blurred
borders, necrosis, fatty hilus, perinodal cortical vascularity, cortical thickening,
presence of lymph nodes in multiple regions, and lymph node disappearance.

Conclusion: This study is the first to mention that higher thrombocyte and lower
hemoglobin levels may predict the persistency of lymphadenopathies and hilar
vascularity as a sonographic feature indicates non-persistent lymphadenopathy.

Key Words: Lymphadenopathy, Ultrasonography, Hemoglobin, Platelets, Childhood

1. Duzce University School of Medicine Department of Pediatric Hematology-Oncology,
Diizce-Tiirkiye
2. Duzce University School of Medicine Department of Radiology, Diizce-Tiirkiye

6z
Amag: Calismamizin amaci, laboratuvar ve ultrason bulgularinin lenf nodunun
normal boyuta inmesini 6ngéren faktorlerin arastiriimasidir.

Gere¢ ve Yontem: Calismamizda, 2022-2023 yillari arasinda ¢ocuk hematoloji-
onkoloji polikligimize bagvuran lenfadenopati olgulari (n=93) incelendi. Persistan
lenf nodu olan olgular ile olmayan olgularin ézellikleri kargilastiriidi.

Bulgular: Calismaya dahil edilen 93 olgunun tanilari reaktif lenf nodu (n=76; %81,7),
enfeksiy6z monontkleoz (n=9; %9,7), tiiberkiiloz (n=1; %1), lenfoma (n=2; %2) ve
benign sitoloji (n=2; %2) idi. Ortalama yas + standard sapma (SS); 8.2t4,4 yil; kiz
sayisi 42 (%45,2) idi. Akut (n=8; %8.6), subakut (n=26; %28), kronik (n=59; %63,4)
lenfadenopatinin ortanca kaybolma siresi 1 [5-155] hafta bulundu. Persistan
lenfadenopatisi olanlarda, olmayanlara gore ortalama hemoglobin degeri (g/dL)
(sirasiyla 12,3+1,2’e 12,7+1,4’e)(p=0,047) dislk, trombosit degeri (sirasiyla 334,2
+108,0'e 288,4+89,5’e)(x10¥mm?)(p=0,047) daha yiiksek, ultrasonografide hiler
vaskularitenin varligi (%1,9’a %24)(p=0,001) daha dusik oranda istatistiksel anlamli
bulundu. Hipoekoik lenf nodu, sinir belirsizligi, nekroz, yagh hilus, perinodal kortikal
vaskularite, kortikal kalinlasma, birden g¢ok bolgede lenf nodu varligi ile lenf
nodunun kaybolmamasi arasinda bir iliski gosterilemedi.

Sonug: Bu ¢alisma,
lenfadenopatilerin kalicihgini 6ngérmede, hilar vaskilaritenin ultrasonografik bir
bulgu olarak ise persistan olmayan lenfadenopatiyi (<3 hafta) 6n gorebilecegini
belirten ilk galismadir.
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Anahtar Kelimeler: Lenfadenopati, Ultrasonografi, Hemoglobin, Trombosit, Cocuk

Gonderilme Tarihi: 14/09/2023
Kabul Tarihi: 26/11/2023
Yayinlanma Tarihi: 29/02/2024

*Corresponding Author
Hatice Mine Gakmak
Duzce University School of Medicine Department of Pediatric Hematology-Oncology, Diizce-
Tiirkiye Phone:+90 507 379 62 03,  E-mail: h.m.tokuc@hotmail.com
ORCID: 0000-0003-3730-0982

Cite this article: Cakmak HM, Ozel MA. Predictability of Chronic and Persistent lymphadenopathy in Childhood with Ulirasound and Laboratory
Data: A Pediatric Hematology-Oncology Outpatient Clinic Experience. Agri Med J. 2024; 2(1): 24-31

Agri Med J; Feb 2024, Vol:2, Issue:l

24



Factors That Predict Chronic and Persistent
Lymph Nodes In Children

Introduction

Cervical lymphadenopathy in children is usually reactive
due to viral or infections such as mycobacterial infections.
Lymphadenopathies are divided into three groups for their
durations: acute (<3 weeks), subacute (3—6 weeks), or chronic (> six
weeks) (1). Complete blood count, LDH (lactate dehydrogenase),
uric acid, serologic tests, ultrasonography, magnetic resonance
imaging (MRI), computed tomography (CT), or tissue sampling
are considered in the case of complex cases. Patients with high-
risk features, including age under 12 months, non-tender lymph
nodes, size greater than 3 cm, supraclavicular location, and lack
of regression, may require further investigation (2).

Persistent asymptomatic cervical lymphadenopathy does
not usually require tissue sampling. In the study of Harris et al.,
pain, firmness, and lack of a normal fatty hilum on ultrasound
were associated with the sampling decision. Of 197 patients,
biopsies were performed in 30 (15.2%), of which 90% were
benign. Reactive follicular hyperplasia, followed by atypical
mycobacterial infection, were the most common pathologies.
Serial ultrasound imaging resulted in a mean decrease of 0.34
c¢m. Abnormal ultrasound characteristics, such as the long to
short axis, heterogenous echogenicity, and chaotic vascularity,
are biopsy characteristics (3).

The most common malignant causes of cervical
lymphadenopathy are neuroblastoma and leukemia in the first
six years of life, Hodgkin's lymphoma, followed by non-Hodgkin
lymphoma after six years. The sensitivity and specificity of Long
diameter (L)/Short diameter (S)<2 values are 85% and 61%,
respectively, for predicting malignancy (3). In the prospective
study of Pandey et al., 120 cases of chronic lymphadenopathy
lasting for at least one month had various infectious diagnoses
like tuberculosis, fungal, and parasitic infections. The
supraclavicular lymph nodes were associated with tuberculosis
and malignancy. Tuberculosis has ultrasonographic features
like strong internal echoes (calcification or hyalinosis in caseous
necrosis), hypoechogenicity, matting, periadenitis, unsharp
margins, and an echogenic thin layer (specific granuloma tissue
layer). Compared with the adjacent muscles, the nodes with
metastases are hypoechoic (4).

Our study aimed to determine the most common etiologies
and potential predictors for chronicity and persistence of
pediatric lymphadenopathies.

Material And Method

The children admitted to Duzce University’'s Pediatric
Hematology-Oncology Policlinic with lymphadenopathies (n=93)
between January 2022 and August 2023 were included in the
study. Demographics, laboratory findings, and ultrasonographic
findings were examined. This retrospective study compared
the children’s data with persistent lymph nodes (n=62) versus
regressed to normal-sized lymph nodes (n=31). Duzce University
Ethics Committee approved the study (Date: 2023, Number: 17).

Normal ranges for the lymph node’s longest diameter are 1.5
c¢m for axillar and inguinal nodes and 1 ¢cm for cervical nodes.
The duration of lymphadenopathies is classified as acute (<3
weeks), subacute (3-6 weeks), or chronic (>6 weeks) lymph
nodes. A lymph node size >2 cm after four weeks was defined as
a persistent lymph node. The lymph nodes recovered (regressed
to <2 cm) before four weeks were classified as non-persistent
lymph nodes.

Fine needle aspiration indications were age less than 12
months, non-tender firm lymph nodes, size greater than 3
c¢m, location in the supraclavicular area, persistent systemic
symptoms, lack of regression after observation, and response to
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antibiotic therapy.

Complete blood count, LDH (lactate dehydrogenase),
uric acid, and serologies were studied in the laboratory. The
pediatrician or pediatric hematologist-oncologist performed a
physical examination. Ultrasonography revealed the changes and
characteristics of the lymph nodes: localization, number, hilar
vascularity, conglomeration or separation, long diameter, shape,
echo, margin, necrosis, fatty-hilus, hilar vascularity, perinodal,
cortical vascularity, cortex thickness, localization, and regions.

Mean, standard deviation, median, minimum, maximum,
frequency, and ratio values were used in the descriptive statistics
of the data. The distribution of variables was measured with the
Kolmogorov-Smirnov test. The Mann-Whitney U test was used
to analyze quantitative independent data. In the analysis of
qualitative independent data, the Chi-Square and Fischer tests
were used when the Chi-Square test conditions were not met.
SPSS 28. 0 program was used in the analysis.

Results

Of 93 children with lymphadenopathies, the mean + standard
deviation (SD) age was 8.2 + 4.4 years, and 42 (45.2%) were female.
The most common etiologies were reactive lymphadenopathy
(n=76; 81.7%) and infectious mononucleosis (n=9; 9.7%).
Lymphoma, tuberculosis, and the pathologic finding of benign
cytology were rarely determined. Eighty-five (91.4%) had no
pathology in physical examination. The median [minimum-
maximum] recovery time was 5 [1-144] months (Table 1).

Most of the lymphadenopathies (LAPs) (n=78; 83.9%) were
bilateral, 45 (48.4%) consisted of >5 lymph nodes, 85 (91.4%) had
iso-hyperechoic nodes, 86 (92.5%) had regular margins. None had
an abscess, calcification, and perinodal fatty hyperechogenicity.
Ultrasonographic findings are presented in Table 2.

Comparing the persistent and non-persistent LAP groups,
chronic LAPs [47 (75.8%) vs. 12 (38.7%), respectively] were
more common in the persistent group (p=0.001). The mean
hemoglobin level (12.3£1.2 g/dl vs. 12.7+1.4) (p=0.047) was
lower, and the mean thrombocyte level (334.2+108.0 vs.
288.4+89.5)(p=0.005) was higher in the persistent group than
in the non-persistent group. Age, gender, physical examination,
clinical findings, and other laboratories were statistically similar
between the groups (Table 3). Fine needle aspiration or total
resection revealed tuberculosis (n=1; 1%), lymphoma (n=2; 2%),
and benign cytology (n=2; 2%).

Various ultrasonographic findings were compared between
the groups, and hilar vascularity was significantly more common
in the non-persistent (n=6; 19.4%) than the persistent group
(n=1; 1.6%) (p=0.001). Posterior cervical LAP, number of lymph
nodes, conglomerated, separated, even, small diameter, long
diameter, shape, hypoechoic, iso-hyperechoic, lymph node,
margin, necrosis, fatty-hilus, hilar vascularity, perinodal, cortical
vascularity, hilus echogenicity, cortex thickness, supraclavicular,
and multiples regions had statistically similar distributions
between the groups (Table 4).

Discussion

In our small cohort of lymphadenopathies, the most common
diagnoses were reactive lymphadenopathy and infectious
mononucleosis. The following diagnoses were lymphoma,
benign cytology, and suspected tuberculosis or tularemia. Most
lymphadenopathies (LAPs) were bilateral, consisted of >5 lymph
nodes, and had so-hyperechoic nodes and regular margins. None
had apse, or calcification. Also, Riga et al. reported that most
cases with neck masses had reactive lymphadenopathies (65.8%),
congenital/ developmental cysts were present in 28.9%, and
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Table 1. Clinical features of children with lymphadenopathy.

Features Median [Min-Max] Mean+SD/n-%
Age (years) 7[1-17] 8.2 + [
Gender Female 42 54.8%  45.2%

Male 51 54.8%

Diagnosis
. Infectious mononucleosis 9 9.7%
. Reactive lymphadenopathy 76 81.7%
. Lymphoma 2 2.2%
. Tuberculosis 1 11%

. Benign cytology 2 22%
. Unknown 3 3.2%

Physical examination and clinic features

Finding (-) 85 91.4%

Finding (+) 8 8.6%

. Hepatomegaly 5 5.4%

. Splenomegaly 1 11%

. Fever 1 11%

. Erythema in the lymph node region 1 11%

Antibiotics o () 58 62.4%
<4 3 376%

Biopsy . (-) 89 95.7%
) 4 43%

Recovery time (months) 5[1-144] 14.5 + 26.5

Table 2. Ultrasonographic findings of patients with lymphadenopathies.

Features n %
Laterality Unilateral 14 15.1%
Bilateral 78 83.9%
NA 1 11%
Posterior cervical lymphadenopathy (-) 67 720%
(+) 25 26.9%
NA 1 11%
Number of nodes 1 2 2.2%
2-4 45 48.4%
25 45 48.4%
NA 1 11%
Conglomerated LAP (-) 90 96.8%
(+) 2 2.2%
NA 1 11%
Separated LAP (-) 17 18.3%
(+) 75 80.6%
NA 1 11%
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Equality in size distribution

Short diameter

Maximum long diameter

Shape

Echogenicity compared to vault

Lymph node

Margin

Necrosis

Fatty hilus

Hilar vascularity

Perinodal cortical vascularity

Hilus echogenicity

Cortex enlargement

(-) 27
(+) 65
NA 1
0 1
<10 mm 58
210 mm 32
NA 2
0 6
<2cm 26
2-3cm 4
23 cm m
NA 6
Oval 73
Elonge 16
Round 3
NA 1
Hypoechoic 1
Iso-hyperechoic 85
NA 1
Homogeneity 86
Heterogeneity 5
NA 2
Regular 86
Irregular 5
NA 2
(+) 2
() 89
NA 2
(+) 5
() 86
NA 2
(+) 7
() 72
NA 14
(+) 1
() 90
NA 2
(+) 67
() 21
NA 5
(+) 30
() 57
NA 6
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29.0%
69.9%
11%
11%
62.4%
34.4%
2.2%
6.5%
280%
413%
1.8%
6.5%
78.5%
17.2%
3.2%
11%
15%
91.4%
11%
92.5%
5.4%
2.2%
92.5%
5.4%
2.2%
2.2%
95.7%
2.2%
5.4%
92.5%
2.2%
15%
T14%
15.1%
11%
96.8%
2.2%
2%
22.6%
5.4%
32.3%
61.3%
6.5%
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Supraclavicular (+) 2 22%
(-) 52 55.9%

NA 39 41.9%
In various regions (+) 10 10.8%
() 40 430%
43 46.2%

LAP: lymphadenopathy, NA: Non-available.

Table 3. Comparing the features and laboratories of the persistent LAM group with the non-persistent group.

Features Persistent n=(62) Non-persistent (n=31) p
MeanxSD/n-% Median MeanxSD/n-% Median
Age 75 % 40 70 96 + 49 8.0 0.056*
Gender Female 25 40.3% 17 54.8% 0.185**
Male 37 59.7% 14 45.2%

Physical examination

Finding (-) 58 93.5% 27 871% 0.296**
Finding (+) 4 6.5% 4 129%

Hepatomegaly 4 6.5% 1 3.2%

Splenomegaly 0 0.0% 1 3.2%

Fever 0 0.0% 1 3.2%

Tenderness and redness on lymph 0 0.0% 1 3.2%

nodes

Clinical Findings

Duration Acute 3 48% 5 16.1% 0.001**
Subacute 12 19.4% 14 45.2%
Chronic 47 75.8% 12 38.7%
Antibiotic (-) 38 61.3% 20 64.5% 0.762**
administration ) ” 387% I 3559,
Biopsy () 61 98.4% 28 90.3% 0.106**
(+) 1 1.6% 3 9.7%
Laboratories
Hemoglobin (g/dI) 23 +« 12 121 127 = 14 129 0.047*
Neutrophils (/mm®) 4628 + 2417 4030 3676 « 1600 3600 0.094*
Thrombocyte (x10°/mm’) 3342 + 1080 3340 2884 89.5 279.0 0.005*
Sedimentation (mm/h) 87 + 188 125 ne = 8.8 9.0 0.098*
CRP (mg/L) 046 =+ 17 0.07 024 0.65 0.07 0.791
LDH (U/L) 242+ 538 231 266 + 131 230 0.671*
Uric acid (mg/dI) 33 o+ 084 3.3 38 1 37 0.072*
Ultrasonographic findings
Unilateral 9 14.8% 5 16.1% 0.862*
Bilateral 52 85.2% 26 83.9%
Unknown 1 1.6% 0 0%
LAP: Tymphadenopathy, NA; Not available, CRP: C- reactive protein, LDH: lactate dehydrogenase.

*: Mann-Whitney U test, **: X2 Chi-Square test.
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Table 4. Comparing the ultrasonographic features of the persistent LAM group with the non-persistent LAM group.

Posterior cervical LAP

Number of lymph nodes

Conglomerated

Separated

Even

Small diameter

Long diameter

Shape

Echo

Lymph node

Margin

Necrosis

Fatty-hilus

<10 mm

210 mm

NA

<2Cm

2-3Cm

23Cm

NA

Oval

Elonge

Round

NA

Hypoechoic
Iso-hyperechoic
NA
Homogeneous
Heterogeneous
NA

Regular
Irreqular

NA
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%
69.4%
29%
1.8%
3.2%
475%
48.3%
1.6%
96.8%
16%
1.6%
14.5%
83.9%
16%
219%
70.5%
1.6%
59.7%
311%
3.2%
22.6%
56.4%
9.7%
N.3%
79.1%
16.1%
3.2%
1.6%
8.2%
91.8%
1.6%
95.1%
4.9%
16%
93.4%
6.6%
16%
98.4%
0.0%
16%
93.5%
4.9%
1.6%

16
15

30

%
114%
22.6%

0.0%
51.6%
48.4%

96.8%
3.2%

25.8%
74.2%

29.0%
N.0%

67.8%
29.0%
3.2%

38.7%
29%
16.1%
16.1%
T14%
19.4%
3.2%

6.5%
93.5%

90.3%
6.5%
3.2%
93.6%
3.2%
3.2%
90.3%
6.5%
3.2%
90.3%
6.5%
3.2%

0.480*

1.000*

1.000*

0.197*

1.000*

0.516*

0.062*

0.858*

0.765*

1.000*

1.000*

0.106*

1.000*
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Hilar vascularity (-) 53
(+) 1
NA 8
Perinodal, cortical (-) 60
vascularity ) :
NA 1
Hilus echogenicity (-) 14
(+) 45
NA 3
Cortex thickness (-) 36
(+) 22
NA 4
Supraclavicular (-) 38
(+) 2
NA 22
In various regions (-) 32
(+) 5
NA 35

Factors That Predict Chronic and Persistent
Lymph Nodes In Children

85.5% 19 61.2% 0.001*
16% 6 19.4%
12.9% 6 18.4%
96.8% 30 96.8% 1.000*
16% 0 0
1.6% 1 3.2%
22.6% 7 22.6% 0.966*
72.6% 22 N%
48% 2 6.4%
58% 2 67.7% 0.339*
355% 8 25.8%
6.5% 2 6.5%

61.3% 4 45.2% 1.000*
3.2% 0 0.0%
35.5% 17 54.8%
51.6% 8 25.8% 0.053*
8% 5 16.2%
56.4% 18 58%

LAP: lymphadenopathy, NA: Not available.
*: Chi-Square test.

5.3% had tumors (6). Our findings were consistent with Meadows
et al.'s study of 98 young children (8). The current study found
that 52 (%53) had normal lymph nodes, 40 (40.8%) had reactive
lymph nodes, 1 (%1) had abnormal lymph nodes, and 3 (3.1%)
were indeterminate.

In one retrospective study, Park et al. reported that the
diagnoses were Kikuchi disease, reactive hyperplasia, lymphoma,
and suppurative lymphadenitis. Perinodal fat hyperechogenicity,
heterogeneous echotexture, a short diameter of the most
prominent lymph nodes, and loss of fatty hilum were significant
ultrasonography findings in cervical lymphadenopathy (5).
Our study concluded that hypervascularity in the lymph node
was essential for predicting absolute recovery. However, other
features (perinodal, cortical vascularity, hilus echogenicity,
cortex thickness, supraclavicular, and multiple regions) were
not differentiating properties for predicting the persistency of
lymphadenomegaly.

In one similar report to our study, Alves et al. reported that
reactive lymphadenopathies were the most common cases,
with the following diagnosis of congenital/ developmental
cysts. Tumors were 5.3% of the population. This study revealed
that rigid and fixed mass in the neck does not always address
a malignancy. Also, Alves et al. found that round and larger
nodes may be expected (7). Meadows et al. showed that
palpable lymph nodes, despite the reduction of <1 cm, are not
signs of malignancies. Most cases of lymphadenopathy recover
simultaneously, and a careful follow-up is an adequate strategy
(8). Our study concludes that most patients with persistent nodes
do not address malignancies or chronic hematologic disease.
The children without additional features may not be frequently
followed up.

The red flag features are lymph nodes >2 cm, axillary/
supraclavicular nodes >1 c¢m, firm, fixed nodes, rapid
enlargement of lymph nodes, generalized lymphadenopathy
weight loss, fever, night sweats, malaise, breathlessness, pallor,
and hepatosplenomegaly (8). Signs of tuberculosis on ultrasound

are the ultrasonic signs of hilus absence, S/L ratio > 0.5, unclear
edge, necrosis, echogenic thin layer, strong echoes, and capsular
or peripheral vascularity (9). Uncomplicated lymph nodes
have normal only central hilar vascularity; however, malignant
nodes have central and peripheric vascularity (10). Hypoechoic
(compared with adjacent musculature), flattened or oval-shaped
lymph nodes with hyperechoic linear hilum, and internal vessels
from the hilum are benign (10-12).

A normal lymph node is characterized by an elliptical structure
with a hypoechoic halo and central sharp linear hyperechoic
fatty hilum containing a single vessel. In ultrasonography,
reactive nodes are enlarged and hypoechoic with well-defined
borders and widened hilum. Bilateral head and neck nodes with
adenoidal or tonsillar hypertrophy are features of infectious
etiologies. Doppler imaging reveals a more extensive, rounder,
more vascular, symmetric radial pattern of the vessels. Leukemia
lymph nodes are defined as discrete, localized, or generalized,
with slightly conglomerated enlarged nodes. An eccentric hilum
may show nodal cellular infiltration. In other malignancies
except for leukemia, the metastatic lymph nodes do not have
an echogenicity in the hilum and can have sharp borders
(12). Lindeboom et al. pointed to the sonographic features of
marked decreased echogenicity, liquefaction with intranodal
cystic necrosis, nodal matting, and adjacent soft-tissue edema
were observed in non-tuberculosis associated mycobacterium
infections (13). Our study adds to the literature that acute
lymph nodes have significantly more common findings of hilar
vascularity as a predictor of resolution.

Viral etiologies (Infectious mononucleosis) may have
concomitant thrombocytopenia and anemia due to bone marrow
suppression (14). Anemia and thrombocytopenia were more
common in non-infectious diseases than infectious diseases and
more significantly in the malignants than the non-malignants
(15). Our study concluded that in 100% of cases, reactive
(81.7%) lymph nodes and infectious mononucleosis (9.7%) were
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the leading diagnoses that were similarly distributed among
the groups. However, thrombocyte levels were significantly
increased, and hemoglobin levels were significantly decreased in
the persistent group than in the non-persistent group.

Conclusion

Lower hemoglobin and higher thrombocyte levels suggest
persistent lymphadenopathies. However, a sonographic feature
of hilar vascularity in the lymphadenopathy was associated with
non-persistent lymphadenopathies. As far as we searched, this
conclusion was not reported in the literature.
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The Comparison of Clinicopathological Features of Patients with
Hiatal Hernia Detected Endoscopically
Endoskopik Hiatal Herni Tespit Edilen Hastalanin Klinikopatolojik Ozelliklerinin

Karsilastinimasi

Aysun Yakut'*, Murat Aladag?

ABSTRACT

Aim: Hiatal hernia (HH) is the displacement of organs and tissues in the abdominal
compartment, such as the stomach, into the chest cavity. HH is classified according
to the orientation between the esophagus and diaphragm. Patients are usually
asymptomatic and may sometimes present with many symptoms, such as gastric
reflux, nausea, bloating, retrosternal pain, gastroesophageal bleeding, and dysphagia.
In this study, we aimed to evaluate the clinical presentation of patients with HH,
classify and diagnose endoscopically, and emphasize what can be achieved medically
and invasively in the treatment.

Material and Method: This was a retrospective study in which HH was detected in
the gastroscopy of 565 patients who applied to our endoscopy unit between 2021-
2022. The study did not include patients without HH and cardia laxity on gastroscopy.
The demographic characteristics, complaints, endoscopic findings, pathological
findings, and follow-ups of the patients were recorded in the hospital database.
While evaluating these data, the NCSS (Number Cruncher Statistical System) 2020
Statistical Software (NCSS LLC, Kaysville, Utah, USA) program was used for the
statistical analysis.

Results: Of the 565 patients in our study, 40.2% (n = 227) were female and 59.8% (n
= 338) were male. The ages of those with HH ranged from 16 to 103 years, and the
mean age was determined to be 49.31+17.08. Type | sliding type HH was frequently
detected in patients with HH. Symptomatic patients usually complain of reflux, and
it has been determined that symptomatic improvement was often achieved with
medications such as proton pump inhibitors, antacids, and alginate.

Conclusion: Although HH is generally asymptomatic, it may be a severe clinical
problem in symptomatic cases. Type | sliding HH is frequently detected, and these
patients usually achieve symptomatic improvement with lifestyle changes and
medical treatment. However, in treatment-resistant and complicated patients,
symptomatic improvement is achieved with endoscopic and surgical manipulations.

Key Words: Hiatal hernia, Symptoms, Classification, Treatment

1. Istanbul Medipol Universitesi Sefakby Saglik Uygulama ve Arastirma Merkezi
Gastroenteroloji Bilim Dall, Istanbul-Tiirkiye

2. Turgut Ozal Universitesi Tip Fakiiltesi Hastanesi Gastroenteroloji Bilim Dali, Malatya-
Turkey

oz

Amag: Hiatal herni (HH); abdominal kompartmandaki mide gibi organ ve dokularin
g068us bosluguna yerdegistirmesidir. HH 6zofagus ile diyafram arasindaki oryantasyona
gore siniflandirilir. Hastalar genellikle asemptomatik olup bazen gastrik reflii, mide
bulantisi, sigkinlik, retrosternal agri, gastroozofagial kanama ve disfaji gibi birgok
klinikle prezente olabilir. Bu galismada; HH olan hastalarin, klinik prezentasyonunu
degerlendirmek, endoskopik olarak tanisini siniflandirarak koymak ve tedavide
medikal ve invaziv olarak neler yapilabilecegini vurgulamak istedik.

Gereg¢ ve Yontem: Bu calisma 2021-2022 tarihleri arasinda endoskopi nitemize
basvurmus 565 hastanin gastroskopisinde HH tespit edildigi retrospektif bir calismadir.
Gastroskopisinde HH'si olmayan ve kardia gevsekligi olan hastalar ¢alismaya dahil
edilmedi. Hastalarin demografik 6zellikleri, sikayetleri, endoskopik bulgulari, patolojik
bulgulari ve takipleri hastane veri tabanindan kaydedildi. Bu veriler degerlendirilirken,
istatistiksel analizler igin NCSS (Number Cruncher Statistical System) 2020 Statistical
Software (NCSS LLC, Kaysville, Utah, USA) programi kullanildi.

Bulgular: Calismamiza katilan 565 hastanin %40,2’sinin (n=227) kadin, %59,8'inin
(n=338) erkekti. HH olanlarin yaslari 16 ile 103 arasinda degismekte olup, ortalama
yas 49,31+17,08 olarak belirlenmistir. HH olan hastalarda siklikla Tip | sliding tipte HH
tespit edilmistir. Semptomatik hastalarda genellikle refli sikayeti olup proton pompa
inhibitorleri, anti-asitler, aljinat gibi ilaglarla siklikla semptomatik iyilesme saglandig
tespit edilmistir.

Sonug: HH genellikle asemptomatik olmakla birlikte, semptomatik vakalarda ciddi
klinik bir sorundur. Tip | sliding HH siklikla tespit edilir, bu hastalar genellikle yasam
tarzi degisikligi ve medikal tedavi ile semptomatik iyilesme saglamaktadir. Ancak
tedaviye direngli ve komplike hastalarda endoskopik ve\veya cerrahi maniplasyonlar
ile semptomatik iyilesme saglanmaktadir.

Anahtar Kelimeler: Hiatal herni, Semptomlar, Siniflama, Tedavi
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Hiatal Hernia

Giris

Hiatal herni (HH) abdominal organlarin gogis bosluguna
dogru kaymasidir (1). HH'ler; yemek borusu bileskesi ile diyafram
arasindaki oryantasyonuna gore siniflandirilir. Tip | HH en yaygin
olanidir (tim vakalarin %85-95') ve siklikla gastrodzofageal (GO)
bileskenin diyaframin lzerinde kaydigi kayici tipte HH olarak
adlandinilir. Mide uzunlamasina dizilimi korurken, fundus GO
bileskenin altina dogru hareket eder. Paraézofageal HH veya Tip |l
HH az gorilen, ancak Tip | disindaki HH'lere gore yaygin olanidir.
GO bileske orijinal anatomik dizilimini korur. Fundus ézofagusa
bitisik yerden diyafragmatik hiatusa girer. Tip Il HH, GO'niin
preaortik fasya ve median arkuat bag boyunca hizalanmasini
ve pozisyonunu etkilemez. Bu tir HH, yemek borusuna 180°
hizalama acisiyla sag gogus bosluguna dogru uzanir. Tip Il HH,
hem GO bileskenin hem de fundusun hiatus boyunca herniye
oldugu ve fundusun GO bileske tizerinde konumlandigi Tip | ve II
HH'lerin 6rtisen ozelliklerini tasir. Bu nedenle Tip Ill, hem kayan
hem de yuvarlanan HH &zelliklerine sahip olan ‘mikst’ HH olarak
adlandirimistir. Tip IV HH sadece mideyi sinirlamaz, proksimal
midenin disinda omentum, kolon, ince barsak, periton ve dalagin
gogus bosluguna herniasyonudur (2-4).

Bu calismada amacimiz endoskopik olarak HH saptanan
hastalarda; semptomlarini degerlendirmek, endoskopik olarak
HH'sini  siniflandirmak, tedavisinde neler yapilabilecegini
karsilastirmaktir.

Gere¢ ve Yontem

2021-2022 tarihleri arasinda endoskopi Unitemizde cesitli
endikasyonlar ile gastroskopi yapmis ve HH tespit edilmis 565
hastanin verilerinin degerlendirildigi retrospektif bir calismadir.
Endoskopi Unitemizde cesitli endikasyonlar ile (anemi tetkik,
Barret 6zofagusu kontrolt, ¢olyak stiphesi, dispepsi, malignite
tetkik, proton pompa inhibitéri (PPI) direngli dispepsi, refli, Glser
Oykusu, Ust gastrointestinal kanama stiphesi, yutma gicligu gibi)
gastroskopisi yapilmis 2065 hastadan HH'si olan 565 hastanin
demografik 6zellikleri, endoskopik bulgulari ve endoskopi
esnasinda alinan materyallerin histopatolojik ozellikleri hastane
veri tabanindan kaydedildi. Gastroskopisinde HH tespit edilmeyen
1500 hasta calisma disinda birakildi. Endoskopi raporunda;
normal gastrik mukoza, gastrit, reflii 6zofajit, HH'si ve gastrik
polibi olan hastalar kaydedildi. Endoskopi islemi esnasinda refli
0zofajit tespit edilen hastalar Los- Angeles (LA) kriterlerine gore
siniflandirildi (Tablo 1). Eroziv refli 6zofajit derecelendirilmesinde
en sik kullanilan siniflandirma; 6zofajitin kapsamini ve siddetini
acik, basit ve tekrarlanabilir bir formatta tanimlamaktadir.

Tum hastalarda histolojik tani igin biyopsi &rnekleri
midenin alt, Ust korpus buyuk kurvatlrinden ve alt korpus
kiiclk kurvatirinden endoskopik olarak Ugli bdlge mide
biyopsisi yontemine gore alindi. Ayrica lezyon olan bdlgeden
de biyopsiler alindi. Biyopsi numuneleri formalin icinde
sabitlendi. Hematoksilen-eozin boyama, gelistirilmis toluidin-
mavi boyama ve giemsa boyama ile boyanarak degerlendirildi.
H pilori'nin tanimlanmasi, gelistirilmis toluidin-blue boyama
ve giemsa boyama ile tespit edildi. Guncellenmis Sidney
sistemine gore, gastrik mukozal inflamasyon, polimorfonikleer
hiicre infiltrasyonu, glandiler atrofi ve bagirsak metaplazisi
degerlendirildi.

HH'ler; yemek borusu bileskesi ile diyafram arasindaki
oryantasyonuna goére siniflandirilir. Tip | HH; GO bilegkenin
diyaframin  Uzerinde kaydigi kayici tipte HHdir. Mide
uzunlamasina dizilimini korurken, fundus GO bileskenin altina
dogru hareket eder. Tip Il HH; GO bileske orijinal anatomik
dizilimini korur. Fundus 6zofagusa bitisik yerden diyafragmatik
hiatusa girer. Tip Il HH; hem GO bileskenin hem de fundusun
hiatus boyunca herniye oldugu ve fundusun GO bileske (izerinde
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konumlandigi Tip | ve Il HH'lerin 6rttsen ozelliklerini tasir. Bu
nedenle Tip Il HHye ‘mikst’ tipte HH de denilir. Tip IV HH sadece
mideyi sinirlamaz, proksimal midenin disinda omentum, kolon,
ince barsak, periton ve dalagin g6gus bosluguna herniasyonudur.

istatistiksel incelemeler

Calismada elde edilen bulgular degerlendirilirken, istatistiksel
analizler icin NCSS (Number Cruncher Statistical System) 2020
Statistical Software (NCSS LLC, Kaysville, Utah, USA) programi
kullanildi. Calisma verileri degerlendirilirken, nicel degiskenler
ortalama, standart sapma, medyan, minumum ve maksimum
degerleriyle, nitel degiskenler frekans ve ylizde tanimlayici
istatistiksel metodlar ile gosterildi.

Verilerin normal dagihima uygunluklarinin
degerlendirilmesinde Shapiro-Wilk test ve Box Plot grafiklerden
yararlanildi. Normal dagilim gosteren niceliksel iki grup
degerlendirmelerinde Student t-test kullanildi. Normal dagilim
gostermeyen degiskenlerin Ug grup ve Uzeri karsilastirmalarinda
Kruskal Wallis test ve farkliliga neden olan grubun tespitinde Dunn
test kullanildi. Grup ici degerlendirmelerde Wilcoxon Signed Rank
test kullanildi. Niteliksel verilerin karsilastirimasinda ise Ki-Kare
testi ve Fisher Freeman Halton test kullanildi. Sonuclar % 95'lik
gliven araliginda, anlamlilik p<0.05 diizeyinde degerlendirildi.

Bu calisma yerel etik kurulu olan Turgut Ozal Universitesi etik
kurulundan 04.04.2022 tarihinde 2022\73 karar numarasi ile onay
alinmistir.

Bulgular

2021- 2022 tarihleri arasinda toplam 2065 hastaya cesitli
endikasyonlar ile gastroskopi islemi yapildi. Bu hastalarin
565'inde HH (%27,36) tespit edildi. Calismamiza katilan 565
HH tanili hastanin %40,2'si (n=227) kadin, %59,8'i (n=338)
erkekti. HH'si olanlarin yaslari 16 ile 103 arasinda degismekte
olup, ortalama yas 49,31+17,08 olarak belirlenmistir. HH'si olan
hastalarin %54,4'inde (n=306) helikobakter pilori (H. pilori)
gorllmustlr. Hastalarin  %12,2'sinde (n=6) gastro6zofageal
bileske timord gorilmustir. HH'si olanlarin %2'sinde (n=1)
ozofajit, %14,6'sinda (n=82) atrofi ve %12,1'inde (n=68) intestinal

metaplazi gorilmustir (Tablo 2).

HH tiplerine goére hastalarin cinsiyetleri, yaslar, H. pilori,
gastroozofageal bileske tuimoril, 6zofajit, atrofi, intestinal
metaplazi gorilme durumlari istatistiksel olarak anlamli farkhlik
gostermemektedir (p>0,05) (Tablo 3). O donemdeki gastroskopi
yapilan hastalardaki HH varligina goére olgularin sikayetleri
arasinda istatistiksel olarak anlamli farkliik saptanmistir
(p=0,008) (Sekil 1). Célyak stuphesi olanlarin HH gorilme orani
daha dustkken, refli olanlarda HH gériilme orani daha yuksektir.
HH gorilen olgularin yaslar istatistiksel olarak anlamli diizeyde
daha yuksek saptanmistir (p=0,001) (Sekil 2).

Tablo 1. Los-Angeles siniflamasi.

Derece Tanimlama

A 5 mm'den uzun olmayan, iki mukozal kivrimin tepeleri arasina uzanmayan
bir mukozal erozyonlar

B 5 mm'den fazla, iki mukozal kivrimin iist kisimlar arasinda uzanmayan
erozyonlar

C iki veya daha fazla mukozal kivrimin iist kisimlari arasinda siirekli olan
ancak 5 mm'den daha azini igeren mukozal erozyonlar

D {zofagus cevresinin en az %75'ini kapsayan mukozal erozyonlar

33 Agri Med J ; Feb 2024; Vol:2, Issue:l



AGRI MEDICAL JOURNAL

Tablo 2. Hiatal hernisi olan hastalarda tanimlayici dzelliklerin dagilimi.

Hiatal herni (+) (n=565) Tanimlayici 6zellik n(%)
Cinsiyet Kadin 227(40,2)
Erkek 338(59,8)
Yas Ortalama + standart sapma 49,31+17,08
Medyan 49 (16-103)
(Minimum-Maksimum)
Helikobakter pilori Yok 257 (45,6)
Var 306 (54,4)
Gastrodzofageal bileske Yok 43(878)
tiimori
Var 6(12.2)
Reflii dzofajit Yok 48(98,0)
Var 1(2,0)
Atrofi Yok 481(85,4)
Var 82(14,6)
intestinal metaplazi Yok 495 (87,9)
Var 68(12,1)
Tablo 3. Hiatal herni tipine gdre tanimlayici 6zelliklerin dagilimi.
Hiatal herni (+) (n=565) Hiatal herni tipi p
Sliding tipte  *Trans- Mikst tipte
hiatal herni  hiatal herni hiatal herni
(n=549) (n=3) (n=13)
Cinsiyet Kadin 219(39,9) 2(66,7) 6(46.2) °0,674
Erkek 330(60,1)  1(333) 7(53.8)
Yas Ortalama 49,02+16,97  72,00£19,31 56,23+1730 0,108
+ standart
sapma
Medyan 49(16-103)  76(51-89)  61(23-77)
(Minimum-
Maksimum)
Helikobakter Yok 247 (45,2) 2(66,7) 8(61,5) €0,418
ilori
P Var 300(548) 1333  5(385)
Gastrodzofageal Yok 41(87,2) 1(100) 1(100) ¢1,000
bileske timori
Var 6(12.8) 0(0,0) 0(0,0)
Reflii 6zofajit Yok 46(979) 1(100) 1(100) ¢1,000
Var 1(2)) 0(0,0) 0(0,0)
Atrofi Yok 468(85,6)  3(100) 10(76,9) 0,640
Var 79(14,4) 0(00) 3(23)1)
intestinal Yok 483(88,3)  3(100) 9(69,2) ¢0,101
metaplazi
Var 64(17) 0(0,0) 4(30,8)

*Grup igerisinde gdzlem sayisi yetersiz oldugundan yas ile olan degerlendirmeye dahil

edilmemistir.

Mann Whitney U Test, ¢Fisher Freeman Halton Test.

Hiatal Hernia

Hiatal herni varligina gére sikayetler

Yutma giigliigis £
Yabanci cisim gikarma i
Varis kontrolii [y
Ust GiS kanama siiphesi 5"
Ulser oykiisii
Refli
PPi direngli dispepsi [
Malignite tetkik 0
Korozif madde kullanimi
Kann agrisi |
Ishal tetkik |
intestinal metaplazi
Dispepsi [
Golyak siiphesi [&y
Barett 6zofagus I
Baret 6zofajiti |
Anemi tetkik [}

0 10 20 30 40 50 60 70 80

Herni (+) Herni (-)

Sekil 1. Herni varligina gore sikayetlerin dagilimi.

Yas

Herni (-) Herni (+)

Sekil 2. Herni varligina gére yaslarin dagilimi.

Tarhisma

Abdominal kompartanda bulunan mide ve diger organlarin
ozofagial hiatustan gogus bosluguna dogru yerdegistirmesi
HH'sidir. Yaslilik ve asin kilo, 6zofagus HH olusumu icin dnemli
kanitlanmig risk faktorleridir. Yasl populasyonda 6zofagus ve
diyafragmatik ligamentin artmis gevsemesi, distal ve proksimal
ozofagus asitligine katkida bulunur (5). Calismamizda da literattr
kabuliine benzer sekilde yash popilasyonda HH daha c¢ok
gorilmustar.

Cogu HH asemptomatiktir ve siklikla  tesadifen
kesfedilir. Nispeten daha kiglk bir hasta oraninda, refliye
yatkinlk olusturabilir veya mevcut refli durumunu daha
da kotllestirebilirler. HHnin genel patofizyolojisi, anemi ile
sonuglanabilecek iliskili 6zofajit ve Ulserlerden nadiren kanamayi
icerir. Hastalarin ¢cok kiictik bir kisminda gérilen bir komplikasyon
da inkarsere HH'dir. Yukarida bahsedildigi gibi tip | HH en sik
gortlen tiptir. Tip | HH'nin patofizyolojik belirtileri hemoglobin
kaybi, asit refll, regurjitasyon, disfaji, gogis agrisi ve kronik
dkstirigu icerir (6). Bunlar esas olarak GO bileskende midenin
gogis bosluguna herniasyonundan kaynaklanir. Tip Il HH, tip
| HH kadar yaygin degildir, ancak bircok komplikasyondan
sorumludur. Bu HH'nin temel patofizyolojik Ozelliklerinden
bazilari; mide duvarinda ulser benzeri blylimeden kaynaklanan
anemi, yemek sonrasi asit refli ve goégus agrisidir. Hastalik
durumu, yemek borusu ve midenin yavas sindirimi ve bosalmasi
nedeniyle yutkunmada gulclugi icerir. Tip Il ve Tip Il HHler,
6zofagus sonundaki bir engelle iliskilidir. Bu da zaman zaman
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sindirilmemis yiyecek ve gidanin regiirjitasyonuna neden olur. Bu
ayni zamanda substernal gdgus agrisina yol acarak kalp kaynakli
bir agri numarasi yapabilir. HH'nin diger 6zelligi de kigtk gida
parcaciklarinin ve asidin akciger hava yollarina girmesi, strekli
Okslrige ve rahatsiziga neden olabilir. Tip IV HH esas olarak
asitlik ve peptik ulser ile iliskilidir ve paradzofageal HH mideye
penetrasyonu icerir. Akut durumlarda yemek borusu delinmesi,
siddetli GO kanamasi, barsak tikanikligi ve barsak dolanmasi gibi
hayati tehdit eden semptomlar bile gorilir (7,8).

Calismamizda tespit ettigimiz cogu HH tipi Tip I sliding tipte HH
idi. Calismamizda; HH tiplerine gore olgularin sikayetleri arasinda
istatistiksel olarak anlamli farklilik saptanmustir (p=0,003; p<0,01).
Sliding tipte HH olanlarda refli gérilme orani digerlerinden daha
yiksek saptanmistir. Refli Ozofajit diizeylerine gére olgularin
sikayetleri arasinda istatistiksel olarak anlamli dizeyde daha
ylksek saptanmistir (p=0,001; p<0,01). Dispepsi gorllenlerde
refli olmama durumu ve Los Angeles (LA) kriterlerine gore refli
ozofajit dizeyi A ve B olma orani D olanlardan daha yiksek
saptanmistir. Reflt sikayeti olanlarda LA-A, LA-B olma orani refli
olmayan ve LA-C, LA-D olanlardan daha yiksek saptanmistir.
Ust GIS kanama siiphesi ile endoskopi yapilan hastalarda LA-C,
LA-D olma orani, reflii 6zofajit olmayan, LA-A, LA-B olanlardan
daha ylksek saptanmistir. Hastalarimizin ¢cogu reflt sikayetleri
ile bagvurmus ve non-invaziv medikal tedavilerle ve yasam tarz
degisiklikleri ile tedavi edilmistir. Ancak diger bazi Tip I, Tip II,
Tip Il ve Tip IV HH'lerde invaziv tedavi yontemleri endoskopi,
laparotomik ve laparoskopik yapilabilir.

Ozellikle biyik fitiklar icin ve GO mukozada reflii kaynakli
incelme ve kanama belirtileri olan, yeterli ilacla tedavi sonrasi
sorunlarin azalmadigi durumlarda ameliyatlar gerekir (9).
Genellikle laparoskopik Nissen funduplikasyonu ile fitik onarimi
uygun gorilmektedir. Bununla birlikte, laparoskopi enfeksiyonlara
ve anatomik degisikliklere neden oluyorsa, agik onarim cerrahisi
uygun kabul edilebilir (10). 360 derecelik total sarmayi iceren
Nissen teknigi, 1990'larin basinda tanitiimasindan bu yana anti-
refli cerrahisinde altin standart haline geldi (11).

Ancak endoskopideki gelismelerle birlikte bircok anti-reflu
tedavi yapilmaktadir. Stretta ile; GO refii hastaligi icin Amerika
Birlesik Devletleri gida ve ilag¢ idaresi (ABD, FDA) tarafindan
onaylanan ilk endoskopik tedavi Stretta System'dir (Mederi
Therapeutics, Norwalk, CT, ABD). Radyofrekans enerjisi GO
bileskenin 2 cm yukari ve asadisindaki muskularis propriaya
iletilir, bu da alt oOzofagus sfinkteri kasinin hipertrofisini
indukleyerek ve dolayisiyla alt 6zofagus sfinkterin gecici tam
gevsemeleri ve 6zofagus asit duyarliligini azaltarak calisir (12).
Endoskopik fundoplikasyon, mide fundusunun alt yemek borusu
cevresine sabitlenmesiyle yetkin bir anti-refli valfin yeniden
yapilandiriimasi agisindan laparoskopik funduplikasyonu yansitan
minimal invaziv bir yaklasimdir. Su anda en popiiler sistemler
arasinda EsophyX® (EndoGastric Solutions, Redmond, WA,
ABD), GERD-X® (G-SURG GmbH, Seeon-Seebruck, Almanya)
ve MUSE® (Medigus, Omer, israil) bulunmaktadir. Transoral
Kesisiz Fundoplikasyon - EsophyX®; cihazi ilk kez 2007 yilinda
FDA tarafindan onaylandi. Yillar gectikge cihaz ve prosediriin
kendisi bazi degisikliklere ugradi. EsophyX® platformu, standart
bir gastroskop Uzerine takilan bir overtube olarak calisir ve
gerekirse kuciuk HH'yi azaltarak alt yemek borusunu diyafram
yoluyla stabilize eden bir vakum emme sistemi ile donatiimistir.
Prosedir su sekilde standartlastirilmistir: midede retrofleksiyonlu
bir pozisyondan tam gorintileme altinda, alti ila sekiz adet
emilmeyen polipropilen baglayici, 6nce arka duvar boyunca ve
ardindan &n duvar boyunca her seferinde ikiser adet yerlestirilir
(13,14). Anti-Refli Mukozal Girisimler (ARMI); dnerilen en yeni
endoliminal tedavileri temsil eder ve anti-refli mukozektomiyi
(ARMS) ve anti-refli mukozal ablasyonu (ARMA) icerir. Amaglari
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sirastyla kardiyadaki mukozay! rezeke etmek veya ablasyon
yaparak skarlasma stirecini tetiklemek ve sonucta GO flep valfinin
sikilastiriimasidir. Anti-Refli Mukozektomi (ARMS); Inoue ve ark.
2014 yiinda ARMS teknigine dncillk etti. Bu fikir, yaklasik 10 yil
once yiksek dereceli displazili Barrett 6zofagusu icin ¢evresel
mukozal rezeksiyon uygulanan bir hastada refli semptomlarinin
zamanla iyilesmesini ve devam etmesini go6zlemlemekten
kaynaklandi (15). ilk tanimlandiginda, ARMS prosediirii, midenin
kuclk egriligi boyunca gastrodzofagial bileskedeki mukozanin
yaklasik Ucte ikisinin, retrofleks goriinimde yarim daire (hilal
sekli) cizerek ve toplam 3 cm uzunlugunda rezeksiyonundan
olusuyordu (yemek borusunda 1 cm, midede 2 ¢cm). His agisini
saglam tutmak icin biylk egrilikte 1 ila 2 cm genisliginde bir alan
birakildi (16).

Calismamizda  verilerin  dagiliminin  yetersiz  olmasi
calismamizin en énemli kisitlayict yani idi. Hastalarimizda Tip | HH
sik olup yasam tarzi degisikligi, kilo verme ve medikal tedavi ile
semptomatik iyilesme saglanmisti.

Sonug¢

HH abdominal organlarin mediatene yerdegistirdigi klinik
bir antitedir. Etyolojide en cok obezite, ilerleyen yas ve travmalar
dikkati ceker. Gastrik mukozada intestinal metaplazi, atrofi, H.
pilori enfeksiyonu varligi HH icin bir risk faktort degildir. Bircok
tipi olup en sik tip I (kayici) HH ile karsilasmaktayiz. Genellikle
hastalar asemtomatik olup en sik semptom reflidir. Tip | HH
olan hastalarda genellikle medikal tedavi yeterli olmakla birlikte
direncli vakalarda ve diger tipteki HH'lerde laparoskopik ve
endoskopik invaziv ydontemlerle tedavi yapilabilmektedir.
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Conservative Treatment of Acute Appendicitis in a Young Patient

with von Willebrand Type 1 Disease
Von Willebrand Tip 1 Hastaligi Olan Gen¢ Bir Hastada Akut Apandisitin Konservatif
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ABSTRACT

Acute appendicitis is one of the most common causes of abdominal surgery
emergencies worldwide. We presented the case of a 25-year-old female patient who
was diagnosed with acute appendicitis after applying to the emergency department
due to severe abdominal pain. The patient had Type 1 von Willebrand disease (vWD),
and we treated her with conservative treatment without appendectomy. Conservative
treatment is an alternative treatment method for acute appendicitis. In selected
patients, it can be treated with appropriate antibiotics instead of appendectomy.

Key Words: Acute appendicitis, Conservative treatment, Antibiotic
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6z

Akut apandisit (AA), acil servislere bagvuran her yas grubundaki hastalarda akut karin
agnisinin en sik nedenidir. Calismamizda siddetli karin agrisi nedeniyle acil servise
basvurduktan sonra akut apandisit tanisi konulan 25 yasinda kadin hasta olgusunu
sunmayl amagladik. Hastanin Tip 1 von Willebrand hastaligi (vWH) oldugundan
hastaya apendektomi yapilmadan konservatif olarak tedavi ettik. Konservatif tedavi
akut apandisitte alternatif bir tedavi seklidir ve uygun olan hastalarda apendektomi
yerine antibiyoterapi ile tedavi edilebilir.
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Giris

Akut apandisit (AA), acil servise basvuran her yas grubundaki
hastalarda akut karin agrisinin en sik nedenidir. Yasam boyunca
AA gorilme riski %7-10 arasindadir (1, 2). AA'nin klinik belirtileri
viseral peritonun duyarliliginin artmasiyla baslar. Klinik tablo,
artan inflamasyonla birlikte pariyetal periton duyarliligini
da icerecek sekilde genisler. Baslangicta agrinin kesin bir
lokalizasyonu olmamasina ragmen, agri genellikle artan pariyetal
periton inflamasyonuyla birlikte sag alt kadrana dogru ilerler (3,
4). Agriya anoreksi, bulanti/kusma, ates (hastalarin %40) ve ishal
gibi semptomlar eslik edebilmektedir (5).

Hastalarin semptomlari ve fiziksel bulgulari cogunlukla tanisal
niteliktedir. Beyaz kan hiicresi sayisi, [6kosit sayisi, C-reaktif protein
(CRP) dlzeyi gibi laboratuvar bulgulari ve ultrasonografi (USG),
bilgisayarli tomografi (BT) ve manyetik rezonans goriintileme
(MRI) gibi goriintileme yontemleri hastaligin dogrulanmasina
yardimci olur (6-9). Bu ek tetkiklere ragmen tani konulamiyorsa
ve hala AA tanisindan stpheleniliyorsa son care olarak tanisal
islemlere (laparoskopi veya laparotomi) basvurulabilmektedir
(10).

Cesitli konservatif tedaviler denenmis olmasina ragmen
cerrahi apendektomi yaklasik ylz yildir AA'nin standart tedavisi
olmustur. Ginimizde laparoskopik apendektomi altin standart
olarak kabul edilmektedir (11). Apendektomi dislk mortaliteye
sahip rutin bir cerrahi prosedir olmasina ragmen postoperatif
morbidite ile iliskili olabilir. Bu morbidite orani ¢zellikle hastaya
ait ek riskler oldugunda belirgin olarak artar. Calismalarda AA
icin %10'a varan morbidite ve %5'e varan mortalite oranlari rapor
edilmistir (12). Fakat bazi secilmis ve ciddi komorbid hastaliklari
olan olgularda medikal tedavi 6n planda tercih edilmelidir.

Bu olgu sunumunda Tip 1 Von Willebrand hastaligi (VWH)
tanili karin agrisi olan bir hastaya akut apandisit tanisi konulmus
ve hastanin mevcut hastaligi nedeniyle medikal tedavi ile hasta
tedavi edilmistir.

Olgu Sunumu

25 yasinda bir kadin hasta iki glindir devam eden karin
agrisi, bulanti-kusma nedeni ile acil servise basvurdu. Hastanin
0zgecmisinde 7 ay Once sezaryen ameliyati oldugu ve ameliyat
sonrasi mikerrer intra-abdominal kanamalar nedeniyle 2 kez
daha cerrahiye alindigi 6grenildi. Hasta dis merkezde kanama
bozuklugu 6n tanisi ile tetkik edildiginde Tip 1 vVWH tanisi aldigi
ogrenildi. Hastaya cerrahi girisimler dncesinde faktdr replasmani
kullanmasi (desmopressin asetat) gerektigi soylenmis. Bunun
disinda 6zge¢mis ve soyge¢miste ozellik yoktu.

Hastanin vital bulgular degerlendirildiginde; subfebril ates
(37,7°C), tasikardi (101 atim/dk), normal satlirasyon degeri (%96
oda havasinda) ve normal kan basinc (110/75 mmHg)
mevcuttu. Fizik muayenesinde batin sag alt kadranda
hassasiyet, defans ve rebound mevcuttu. Laboratuvar
bulgularinda 16kosit sayist 13,6%10%)/uL, serum C-reaktif
protein (CRP) duzeyi 3 mg/dL dizeyinde idi. Hastaya cekilen
kontrastli abdominal BT raporunda apendiks en genis yerinde
8 mm olarak olctldi (Resim 1) ve cevre mezenterik dokular
goreceli olarak temiz gorinimdeydi. Hastanin ek hastaliklar
g6z onune alindiginda kanama riskinden dolayr hastaya
antibiyoterapi uygulanmasi icin hasta servise yatirildi.

Hastanin oral alimi durdurularak, hastaya giinde 2 defa
intravenoz sefazolin sodyum 1 gr verildi. Gunlik hemogram,
CRP ve batin muayenesi ile hasta kontrol edildi. Hastanin servis
yatisinin 3. glnde batin muayenesinin rahatlamasi Uzerine
hastanin oral beslenmesi acildi. Hastanin sikayetleri 5 giin sonra
tamamen duizeldi. Taburculuk Oncesi laboratuvar bulgularinda
|6kosit sayisi 7,3*103/uL, serum C-reaktif protein diizeyi 1,5 mg/

Konservatif Akut Apandisit Tedavisi

dL idi. Hasta yatisinin 6. gliniinde oral sefuroksim aksetil 500 mg
2x1 ve metronidazol 500 mg 3x1 recete edilerek taburcu edildi.
Bir ay sonraki kontrolde hastanin herhangi bir sikayeti yoktu ve
cekilen kontrol batin USG'de apendiks 6 mm olarak dl¢tlda.

Resim 1. Hastanin BT gdriintiisii (Kirmizi ok dilate apendiks vermiformisi gdstermektedir).

Tarhsma

Akut batin olgulari, acile basvurularin ortalama %5-10'unu
olusturur (13). Genel cerrahlarin en sik gerceklestirdigi acil
ameliyatlardan biri apendektomi olup, tani konulduktan sonra
hastalar genellikle inflamasyonun ilerlemesini ©6nlemek igin
birkag saat icinde ameliyata alinir. AA tedavisinde apendektomi
hala altin standart olmasina ragmen son yirmi yilda AA sliphesi
olan secilmis hastalarda konservatif tedavinin cerrahiye kiyasla
daha degerli bir alternatif olabilecegini gosteren zamanla artan
sayida kanit bulunmaktadir (14). Komplike olmayan AA secilmis
olgularinda antibiyotik tedavisinin ameliyatsiz olarak da basarih
oldugu gosterilmistir (14, 15). Olgumuzda hastanin kanama
bozukluguna sahip olmasi ve batin muayenesinin goreceli rahat
olmasi nedeniyle postoperatif morbiditenin 6niine ge¢gmek igin
ilk tercih antibiyoterapi ile hastanin konservatif tedavisi olmustur.

AA'li hastalarin buyiik bir kisminda konservatif tedavinin etkili
oldugunu gostermistir. Basar oranlar literatlirde %68 ile %95
arasinda degismektedir (16, 17). Konservatif tedaviyi takiben niks
hastalarin yaklasik %5-14'inde gorilebilir (11, 18). Konservatif
veya cerrahi tedavi icin hastalari secerken risk faktorleri dikkate
alinmalidir. Bunlar arasinda apendiksteki taslar, artmis (> 4 mg/
dL) CRP seviyeleri, basvuru sirasinda kismi ince bagirsak tikanikhgi
yer alir (19-21). Bu risk faktorlerinin varliginda acil apendektomi
kuvvetle distintlmelidir.

Akut apandisit konservatif tedavisinde oral alimin
durdurulmasi ve intravendz hidrasyon baslanmasi onemlidir.
Antibiyotik tedavisinde ise enterik gram negatif bakterilere
(En sik patojen Escherichia coli), gram pozitif bakterilere
(Streptococcus tirleri) ve anaerobik bakterilere (Bacteroides
tlrleri) duyarli antibiyotikler verilmeleridir. Bu amacla antibiyotik
kombinasyonlari (sefalosporin, penisilin, florokinolon, imidazol
tlrevleri ve metronidazol) kullaniimaktadir. Hastanin takibinde
ise glinlik enfektif parametre (I6kosit sayisi ve c-reaktif protein
dizeyi) takibi ve karin muayene takibi ile hastanin klinigi
degerlendirilmelidir. Enfektif parametrelerde artma ve karin
muayene bulgularinda kotilesme oldugundan appendektomi
planlanmalidir.

Sonug¢

AA tedavisinde konservatif yaklasimin temel avantaji karin
ameliyati ve genel anestezinin erken ve ge¢ morbiditesinin ve
distk de olsa mortalitesinin ortadan kaldiriimasidir. Bu ylzden
secilmis olgular uygun antibiyotik ve sivi tedavisi ile giivenli bir
sekilde tedavi edilebilmektedir.
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Case Report / Olgu Sunumu DOI: 10.61845/agrimedical.1327895

Using Judkins Left Catheter for Coil Embolization of Right Coronary
Artery-to-Pulmonary Artery Fistula

Sag Koroner Arter-Pulmoner Arter Fistiiliine Koil Embolizasyonu icin Judkins Sol Kateter
Kullanimi

Oztisrk Demir'*, Timor Omar’, inan¢ Artac', Muammer Karakayall' Yavuz Karabag', ibrahim Rencizogullar:’

ABSTRACT

During the percutaneous occlusion of a coronary artery-to-pulmonary artery fistula
(CPF), to prevent the retrograde migration of the coil, maintaining the coaxiality of
the guide catheter and fistula origin and providing reliable catheter support is highly
important. Here, we described the percutaneous occlusion of a right coronary artery-
to-pulmonary artery fistula (CPF). With many types of catheters, we were unable
to have strong catheter support; eventually we achieved adequate coaxiality and
reliable catheter support with a 4Fr Judkins left. To our knowledge, it is the first case
in the literature, that a Judkins left guide catheter is used for the occlusion of a right-
sided fistula.

Key Words: Arterio-arterial fistula, coil embolization, catheter, coronary artery fistula
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Bir koroner arter-pulmoner arter fistiliniin (CPF) perkitan okllzyon islemi sirasinda,
kullanilan koil materyalinin retrograd migrasyonunun énlenmesi igin, guide kateterin
ve fistil agzinin koaksiyel olmasi ve giivenilir bir kateter desteginin saglanmasi
oldukga 6nemlidir. Biz, bu vakamizda bir sag koroner arter-pulmoner arter fistiliinin
(CPF) perkitan okliizyon islemini tanimladik. Pek ¢ok kateter ile denememize ragmen
glicll bir kateter destegi elde etmede basarili olamadik. En sonunda bir 4Fr Judkins
sol guide kateter ile yeterli koaksiyelligi ve glvenilir bir kateter destegini elde ettik.
Bizim bildigimiz kadari ile bu vaka, literatiirde bir Judkins sol guide kateterin, sagdan
koken alan bir fistliin kapatilmasi isleminde kullanildig ilk olgudur.

Anahtar Kelimeler: Arterio-arteriyel fistil, koil embolizasyonu, kateter, koroner
arter fistulu
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Using Judkins Left Catheter for Coiling of Fistula

Introduction

During the percutaneous treatment of coronary artery-to-
pulmonary artery fistula (CPF), operators occasionally face to
challenges for maintaining the coaxiality of the guide catheter and
fistula origin and a strong catheter support. Here, we presented a
CPF case, in which it needed a left-sided guide catheter to place
in right sided fistula to maintain accurate coaxiality, particularly
when a coil material is used.

Case Report

A 47-year-old male, without known cardiac disease history,
presented with chest pain and effort dyspnea with New York
Hearth Association class 2 (NYHA2). The 12-lead surface
electrocardiogram at the time of admission was with sinusal
rhythm and free of ischemic changes. Troponin | was 106.9
ng/L (normal range: 0.01-19.8 ng/L). The echocardiography
findings included left ventricular ejection fraction of 60% and
minimal tricuspid regurgitation. The QP/QS ratio was 1.5. The
increased pulmonary flow had not impacted right ventricular
diameter or function. Right ventricle diameters measured from
base and mid were 31 mm and 36 mm, respectively. The length
of the right ventricle was 58 mm. Regarding right ventricular
functions, tricuspid annular plane systolic excursion (TAPSE) and
longitudinal velocity of the tricuspid annulus (S') were 22 mm
and 11.5 cm/sec, respectively. The coronary artery angiogram
revealed no coronary artery disease but a right coronary artery
(RCA)-to-pulmonary artery fistula (CPF) (Figure 1a). Examinations
did not reveal any other cardiac anomalies accompanying CPF.

As there was a continuous shunting flow resulting in coronary
steal, this was likely the etiology of the dyspnea on exertion. The
decision was made to pursue the percutaneous coil embolization.
The fistula originated from the RCA ostium. Despite using a distal
anchor balloon with Judkins right, Amplatz right, and left guide
catheters, adequate support for the microcatheter could not be
achieved. When we exchanged to 4Fr Judkins left, we successfully
engaged the tip toward the fistula origin with complete coaxiality
and maintained solid catheter support. Afterwards, we successfully
occluded the fistula using a pushable 2 cm x 2 mm microcoil
(Azur peripheral coil system, MicroVention, Inc. Tustin, CA 92780
USA) through a Progreat microcatheter (Terumo Interventional
System, Tokyo, Japan) (Figure 1b).

Figure 1. (a) Angiographic view showing the fistula originating from right coronary artery.

(b) After coil embolization, the fistula was totally occluded. The arrow indicates the coil.

Discussion

During the percutaneous occlusion of a CPF, to prevent the
retrograde migration of the coil material, it is crucial to maintain
the coaxiality of the guide catheter and the fistula origin and
providing reliable catheter support. However, sometimes it is
difficult for operators to achieve these. So far, various guide
catheters such as Judkins (1), Extra back-up (2), Amplatz (3),
and Simmons (4) have been used for coil embolization of CPF.
In our case, we were unable to maintain coaxiality and accurate

AGRI MEDICAL JOURNAL

placement of the catheter to the ostium of RCA originated fistula
with right Judkins, right 4 and left Amplatz 1 catheters. When
we exchanged to the left Judkins 4, we achieved coaxiality and
strong support, consequently we occluded the fistula. Due to
several factors such as catheter shape and variability in vessel
origin, appropriate placement of catheter to the vessel ostium
and maintaining a strong catheter support could be challenging,
occasionally (5). In our case, even with proper placement of
Judkins right 4 catheter to RCA ostium, it was unable to maintain
a solid support. It needed a longer back up. Consequently,
Judkins left 4 catheter provided firm support after positioning it
in to the RCA ostium. To our knowledge, it is the first case in the
literature that a Judkins left guide catheter was used for occlusion
of a right-sided CPF. In conclusion, in some cases, using the
Judkins left guide catheter might increase the success of the coll
embolization procedure of right-sided CPF.
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The Role of Cholinesterase Inhibitors on the Alzheimer Treatment

Kolinesteraz inhibitorlerinin Alzheimer Hastaligi Tedavisindeki Rolii

Muhammet Girkan Kurban'*, Murat Sentirk?

ABSTRACT

Alzheimer’s disease is the most common cause of dementia and a neurodegenerative
disorder, occurring especially in the elderly. Due to its prevalence increasing over
time, Alzheimer’s disease has been declared a severe health problem by the World
Health Organization. Although the etiology of Alzheimer’s disease has not been fully
elucidated today, some of the factors that play a role in its formation are recognized.
The cholinergic hypothesis has leaded to an important path in the treatment strategy
of Alzheimer’s disease. Rivastigmine, galantamine and donepezil are drugs currently
used for this purpose in the treatment of Alzheimer’s disease. The treatment strategy
developed according to this hypothesis consists of inhibition of two cholinesterases,
acetylcholinesterase and butyrylcholinesterase, in order to increase the decreased
acetylcholine level in the synaptic cleft. However, the limited treatment duration
of these drugs and their broad adverse effect profiles require new treatments. This
review was prepared based on a literature review to inform about effect mechanism,
use, effectiveness of the cholinesterase inhibitors in the treatment of Alzheimer’s
disease and their place in new drug development.

Key Words: Alzheimer’s disease, Cholinesterase, Demans, Inhibitor

1. Agri Ibrahim Cecen University Institute of Graduate Studies, Agri-Tiirkiye

2. Agri Ibrahim Cecen University Faculty of Pharmacy Department of Biochemistry, Adri-
Tiirkiye

0z

Alzheimer hastaligl glinimizde demansin en sik goriilen nedeni olup ozellikle yasl
popilasyonda siklikla ortaya gikan bir norodejeneratif bozukluktur. Prevalansinin
zamanla artmasi nedeniyle Alzheimer hastaligi, Diinya Saglik Orgiitii tarafindan da
ciddi bir saglik problemi olarak belirtilmistir. Glinimuzde Alzheimer hastaligi etiyolojisi
tam olarak aydinlatilamamis olsa da olusumunda rol oynayan etmenlerden bazilari
bilinmektedir. Alzheimer hastaligi tedavi stratejisinde kolinerjik hipotez 6nemli bir
yol agmistir. Bu hipoteze gore gelistirilen tedavi stratejisini sinaptik yarikta azalmig
asetilkolin diizeyini arttirmak igin asetilkolinesteraz ve butirilkolinesteraz olmak tizere
iki kolinesterazin inhibisyonu olugturmaktadir. Rivastigmin, galantamin ve donepezil
glinimuizde Alzheimer hastaligi tedavisinde bu amagla kullaniimakta olan ilaglardir.
Ancak bu ilaglarin tedavi stresinin sinirli olmasi ve yan etki profillerinin genis olmasi
yeni tedavileri gerektirmektedir. Bu derleme kolinesteraz inhibitorlerinin Alzheimer
hastalig tedavisinde etki mekanizmasi, kullanimi, etkinligi ve yeni ilag gelistirmedeki
yeri hakkinda bilgi vermek amaciyla literatiir taramasina dayanilarak hazirlanmistir.
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Gonderilme Tarihi: 14/10/2023
Kabul Tarihi: 23/12/2023
Yayinlanma Tarihi: 29/02/2024

*Sorumlu Yazar
Muhammet Giirkan Kurban
Agri Ibrahim Cecen University Institute of Graduate Studies, Agri-Tiirkiye

Phone: +90 542 547 04 77,

E-mail: gurkan.197430@gmail.com

ORCID: 0009-0003-5309-5293

Cite this article: Kurban MG, Sentiirk M. The Role of Cholinesterase Inhibitors on the Alzheimer Treatment. Agri Med J. 2024; 2(1): 42-45

Adri Med J ; Feb 2024; Vol:2, Issue:1 42



Kolinesteraz inhibitorleri

Giris

Alzheimer hastaligi (AH), nérodejeneratif bir bozukluk olup
ilk olarak 1907 yilinda Alois Alzheimer tarafinda tanimlanmistir
(1). AH, hafiza idrak, muhakeme, iletisim becerileri, gibi bilissel
fonksiyonlarin  kaybiyla sonuglanan ndéronal bozulma ile
karakterize, progrese olan ve geri dondirilemez bir hastaliktir.
Tani, coklu bilissel fonksiyon bozuklugunun (en azindan hem
hafiza hem de biliste bozulmalar) gelismesi glnlik islevlerde
surekli disustn olmasi ve bu durumlara sebep olan farkli bir
etkenin bulunmamasi (Diger santral sinir sistemi hastaliklari veya
psikiyatrik hastaliklar, sistemik hastaliklar gibi) durumunda konur
(2). Bu hastalikta, ilk basta yakin hafizaile ilgili olaylarin unutulmaya
basladigi gozlemlenirken, eski yasantilarla ilgili hafizanin bir siire
korundugu gorulir. Hastaligin ilerleyen evrelerinde, hastalarin
glnlik yasamlarini strdirmekte zorluk cektigi, hatta kendi
baslarina yemek yiyemedikleri gdzlemlenmektedir. Zihinsel ve
hafiza kayiplar, hastalarin surekli bakima ihtiya¢c duymalarina
neden olur. Bu donemde, hareket azalmasina bagl olarak zaturre,
damar ici pthtilasma gibi ¢esitli saglik sorunlari ortaya ¢ikabilir ve
hastalarin kaybi genellikle 6-10 yil icinde gerceklesir (3).

AH, dinya genelinde o6zellikle yasli populasyonda siklikla
gorilmekte olup demansin en ¢ok gorilen formudur. 2050 yilina
kadar diinya capinda yaklasik olarak 100 milyondan fazla insani
etkileyecedi tahmin edilmektedir. Bu nedenle Diinya Saghk
Orgitl, AH'' halk saghgi agisindan éncelikli bir hastalik olarak
belirlemistir (4). 2018 yilinda yaklasik olarak 500 bin kisi Saglik
Bakanligi verilerine gére tlkemizde AH tanisi almistir. 2015 yilinda
AH nedenli yasamlarini kaybeden yasl bireylerin sayisi 12059
iken bu sayinin 2019 yilinda 13498'e yikseldigi 2020 verilerinde
belirtilmistir (5).

AH'nin erken evresine hafif bilissel bozukluk denir. Ancak hafif
bilissel bozukluklarin yalnizca %30-40"1 AH'ye ilerler. Hastanin
bilissel fonksiyonlarinda bozulma baslamadan dnce AH ile iliskili
beyin 6zellikleri degismeye, hipokampus ve amigdalada belirgin
atrofi ve lateral ventrikilde genisleme baslamistir. Yapilan
calismalarda bazi beyin yapilarinin kiclldigu goézlemlenmistir
(6).

Goruntileme ydntemlerini kullanmak, tani koymak icin sart
degildir; zorunlu olmamakla birlikte yapisal anomalileri ekarte
etmek ve taniyl destekleyici bulgular gorebilmek icin bilgisayarli
tomografi ya da MR dnerilmektedir (7).

Ozellikle yagh popilasyonda prevalansi yiiksek ciddi bir
norodejeneratif bozukluk olan AH'nin patogenezi, tedavide
kullanilan onayli kolinesteraz inhibitorleri ve yeni kolinesteraz
inhibitori  gelistirmede hedef mekanizmalar bu derlemede
sunulmustur.

Alzheimer Hastalig: Patogenezi

Esas olarak hastaligin noropatolojik belirenleri; norofibriler
yumaklar ve tau proteininin hiperfosforilasyonu, amiloid beta
(AB) plaklarinin olusmasi, néroinflamasyon ve kolinerjik néron
defektidir (8,9). Bu proseslerin olusumu, néronal ve sinaptik
defektlerin akabinde atrofi ve nérodejenerasyona sebep olur (10).

Tau Proteinin Hiperfosforilasyonu

Tau proteininin major fonksiyonu mikrotibdl stabilizasyonu,
tibdlin - polimerizasyonunun stimilasyonu ve mikrotibuller
vasitasiyla  organellerin  transportudur.  Tau  proteininin
hiperfosforilasyonu ile tau proteini bu fonksiyonlarini
gerceklestirme yetisini yitirerek néronal defekt ve sitotoksisiteye
yol acmaktadir (11). Norofibriler yumaklar, hiperfosforile edilmis
tau proteinlerinin aktive olmasi ile olusmus sarmal filamentlerdir.
Bu norofibriler yumaklar, tau proteininin agregasyonunun
kolaylasmasini  saglar, mikrotibul stabilitesini  engeller,
membranlarin yapisini bozar ve ndron defektlerine sebep olur
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(12).
Amiloid Beta (AP) Plaklarinin Olugmasi

AB peptidleri olarak isimlendirilen proteinli kompleksler Ap
plakalarini olustururlar. Amiloid prekirsor protein Uzerindeki
B-sekretaz ve y-sekretazin sirali katalitik etkisi sonucu proteolitik
olarak AB peptidleri tiretilmektedir. AR peptidlerinin birikmesi ve
plak olusumu sonucu sitokin salinimi, lokal mikroglial aktivasyon,
multiprotein ihtiva eden iflamatuar reaksiyon ve reaktif astrositoza
yol acar. Ayrica, AB peptidleri birikimi; sinaps ve ndron kaybi ve
serebral atrofi ile karakterize bir sekilde yapisal ve biyokimyasal
farklliklara sebep olur (13).

Noroinflamasyon

Son zamanlarda vyapilan calismalarda inflamasyonun
Norodejeneratif hastaliklarda rol aldigi gosterilmis olup yine
inflamasyonun AH olusum mekanizmasinda 6nemli bir rolu
oldugu 6ne sirilmustir. Kemokinler, sitokinler, oksidatif stres,
astrosit aktivitesi ve mikroglia aktivasyonu AH'nin inflamasyonla
iliskisinde etkili gorilmektedir (14). Aktif astrosit ve mikroglialar,
norotoksisite olusturmanin yani sira AR birikiminde de rol
oynamaktadir. Ratlar Uzerinde yapilan bircok calismada AP
birikiminin néroinflamasyonda arttigi dne suriimustar (15).

Gesund

Glukose
Metabolismus |
[18F]FDG PET

Amyloid
Plaque PET
[C-11)PIB PET

Sekil 1. AH olan bireylerin beyinlerindeki glikoz metabolizmasi ve Amiloid plaklarin Positron
Emission Tomography tarama ydntemiyle incelenmesi, saglikli bireylerin ayn tiir
incelemelerle karsilastinimasini igermektedir (8).

Alzheimer Hastaligi ve Kolinerjik Hipotez

Asetilkolin (ACh) tanimlanmis olan ilk nérotransmitterdir. Periferik
ve santral sinir sisteminde kilit role sahip kolinerjik néronlarca
kullaniimaktadir. ACh Tim parasempatik noéronlar, tim pre
ganglionik sempatik noéronlar ve post ganglionik sempatik
noronlarin bir kismi tarafindan kullanilmaktadir (16).

ACh, Asetilkolinesteraz (AChE) ve Butirilkolinesteraz (BChE)
enzimlerince hidroliz edilmektedir. AChE, BChE'ye gore hidrolizi
daha hizli gerceklestirmektedir. Bu kolinesteraz enzimleri yapisal
olarak oldukga benzer enzimlerdir. Birbirlerinden farklar ise
dokular, substratlari ve inhibitdr hassasiyetleridir (17). BChE
herhangi bir kolin esterine spesifik bir enzim degildir (18).

Kolinerjik hipoteze gére AH patogenezinde kortekste ACh
miktarinin azaldigi 6ne sdrilmustir. Kolinerjik hipotez AH
tedavisinde kullanilan ilaglarin mekanizmasinin dayandirildig bir
hipotezdir (17). AH bagimli demansin tedavisinde kolinesteraz
inhibitorlerinin  kullanimina bagl sinapslarda bulunan ACh
dlzeyinin ylkseltilmesi klinik olarak faydasi kanitlanmis bir tedavi
yoludur (19).

Alzheimer Hastaligi Tedavisinde Kolinesteraz
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Inhibitorleri

Amerika Birlesik Devletleri Gida ve ilac Dairesi (FDA),
rivastigmin, galantamin ve donezepil olmak tizere AH tedavisinde
3 kolinesteraz inhibitorl grubu ilaci onaylamistir. Bu kolinesteraz
inhibitorlerinin  bilissel fonksiyonlar duzelttigi dusinilmekte
olup etkinligi tartisma konusudur (20).

Galantamin

Galantamin, nergis, zambak ve ilgili bitkilerin cicek ve
soganlarinin - bir ekstraktidir. Galantamin, AH tedavisinde
kullanilan kolinesteraz inhibitorlerinden FDA tarafindan son
olarak onaylanan kolinesteraz inhibitdéri olmakla birlikte ilk
olarak patentlenmis olan ve jenerik formda sunulmus ilactir.
Galantaminin bir kolinesteraz inhibitéri olmasinin yani sira,
sinaptik ©ncesi ve sinaptik sonrasi nikotinik reseptorlerin
allosterik moddilasyonu yoluyla merkezi nérotransmisyonu
arttirdigi 6ne surdlmustir. Galantaminin klinik olarak etkinligi
donepezilinkine esdegerdir ve galantamin icin 6ne strilmus olan
nikotonik module edici etkinin &nemi aydinlatilamamistir (21).
Galantaminin AH tedavisinde bilissel bozukluklarin diizelmesinde
etkili oldugu dustnllmektedir. Oral olarak alinan galantaminin
(0,5 ve 1,0 mg/kg) hafiza ve idrak yetilerinde iyilesme sagladigi
go6zlemlenmistir (22). Galantaminin bazi calismalarda bilissel
fonksiyonlari  gelistirmede plaseboya gore etkili oldugu
belirtiimistir. Davranissal bozukluklar ve fiziksel etkinliklerde
dizelme olduguna dair calismalar vardir (23). Transgenik
ratlarda néroinflamasyonu ve AB birikimini azalttigina dair deney
bulgulari bildirilmistir (24). Gozlerde sulanma, biling bulanikhig,
kas zayifig, mide bulantisi ve mide spazmlari galantaminin
siklikla gorilen yan etkileridir (25).

Donepezil

Bir piperidin tlrevi olan Donepezil hidroklorir, AH tedavisinde
kullanilan geri dénistimli ve merkezi etkili bir AChE inhibitoradur.
Donepezil, geri donlsimli olarak AChE enzimine baglanarak
ACh hidrolizini inhibe edip sinapslarda ACh kullanilabilirligini
arttirarak kolinerjik iletimi arttinir. FDA, donepezili hafif, orta
ve siddetli AH tedavisi icin onaylamistir. Donepezil'in hastalik
progregresyonunu  yavaglatabilecegini  gosteren  herhangi
bir kanit bulunmamasina ragmen, bilis ve/veya davranisi
iyilestirerek spesifik semptomlarin hafifletiimesinde etkinlik
gosterdigi belirtilmistir (26). Norotransmitter etkisinin yani sira
inflamatuar sitokinlerin ekspresyonunun supresyonu, oksidatif
stresin baskilanmasi ve glutamatin yol acgtigi eksitotoksisitenin
supresyonu gibi neredeyse AH patogenezinde rol oynayan
tim proseslerde etkilidir. (25). Donepezilin, kolinesteraz
enzimlerini gucla bir sekilde inhibisyona ugratmanin yani sira A
birikiminin sebep oldugu nérotoksisiteyi de dnledigi bildirilmistir.
Donepezilin AH tedavisinde tedavi dozu giinde tek doz 5 ya da
10 mg'dir (27, 28). Yiksek doz alimlarda siddetli kusma, kas
glgsizligu, siddetli mide bulantisi, hipotansiyon ve solunum
bozukluklari gézlemlenmistir. istahsizlik, ishal, mide bulantisi,
uykusuzluk ve kas kramplari sik gézlemlenen yan etkileridir (25).

Rivastigmin

Rivastigmin, FDA tarafindan hafif ila orta AH tedavisinde
kullanilmak Gzere onaylanmis bir kolinesteraz inhibitérudar.
AH tedavisinin yani sira, Parkinson hastaligiyla iliskili hafif ila
orta dereceli demans tedavisinde de endikedir. Cok sayida
calisma rivastigminin Lewy cisimcikli demans hastalarinda bilisi
gelistirebildigini gostermistir (29). Rivastigmin farmasoétik form
olarak kapsil seklinde 1 giinde 2 kapsul olmak lzere 1.5, 3, 4.5
ya da 6 mg olarak soltsyon seklinde oral yolla 2 mg/ml olarak
verilmektedir (30). 6 ay stresince (3, 6 veya 9 mg/guin) rivastigmin
alan Hafif-orta dereceli AH'li hastalarin manyetik rezonans ve
PET goriintilemelerinde beynin hipokampal metabolizmasinda
anlaml bir sekilde diizelme olduguna dair calismalar mevcuttur

Kolinesteraz inhibitorleri

(31). Bulanti, ishal, kusma, mide agrisi istahsizlik ve kilo kaybi sik
gozlemlenmis yan etkileridir (25).
inhibitérleri

Butirilkolinesteraz: Yeni Kolinesteraz

Gelistirilmesinde Giincel Hedef

Beynin kan-beyin bariyerince korunmakta olan korunakli
yapisy, ilag arastirmalarinin yiiksek maliyet gerektirmesi ve etkinligi
degerlendirilecek olan ilacin etkinliginin degerlendirilebilmesi
icin uzun sure gerekmesi gibi faktorler AH tedavisinde yeni ilag
gelistirilmesini zorlastirmakta olup AH'nin ilerlemesini durdurmak
icin yeni ilaclara ihtiya¢ duyulmaktadir (33).

AH tedavisinde sinaptik boslukta ACh seviyesini yikselterek
bilissel fonksiyonlari diizeltmek amaciyla AChE inhibitérleri klinik
olarak kullanilmaktadir. Ancak AH durumunda néronlarin ciddi
derecede hasar gormesi; AChE dizeylerinin fizyolojik duruma
gore %90'dan fazla azalmasi ve BChE dizeylerinin fizyolojik
durumun %120'sine ¢ikmasi AH tedavisinde bu inhibitorlerin
tedavi suresinin sinirl olmasi anlamina gelmektedir (34). Bu
dogrultuda son zamanlarda AH'nin ilerlemesinde artan BChE
seviyesi, ACh dulzeyini ve azalmis olan bilissel durumu arttirmak
icin BChE enzimini AH tedavisinde umut verici bir hedef haline
getirmistir (32).

Ayrica BChE'nin AR birikimi ile korelasyonunun oldugu da
gosterilmistir.  Bu nedenlere dayanarak spesifik olarak BChE
inhibisyonunun AH tedavisi igin potansiyel terapotik hedef
oldugu farkl calismalarda ileri stirGImastar (34).

Yapilan calismalarda selektif bir sekilde BChE inhibisyonunun
fare beyni hucrelerinde B-amiloid peptid duzeyini azalttigi
gOsterilmistir. Yash farelerde labirent performansinin selektif
olarak BChE inhibisyonuna bagli olarak arttigi ve fare beyinlerinde
uzun sureli gliclenmeyi sagladigi 6ne strtimustir. Ayrica, yiksek
dizey BChE'nin ndritik plaklar ve nérofibriler yumaklar gibi
AH patogenezinde rol oynadigini 6ne siiren calismalar da 6ne
strGlmustar (35).

AChE ve BChE yapica oldukga benzer enzimlerdir. Bu nedenle
secici bir sekilde BChE inhibisyonu yapan ajanlarin gelistirilmesi
zorlu bir istir. izosorbit analoglar, fenserin bazli bilesiklerin
Naftamid bilesikleri ve paltanik asit tiirevleri secici olarak BChE
inhibitdrl olarak bildirilmesine ragmen bu ajanlardan oldukca
az sayida ajan (bisnorsimserin ve eptastigmin) klinik asamada
degerlendirilmistir (36).

Sonug¢

Glnumulzde AH tedavisinde kolinesteraz inhibitorlerinin
kullaniliyor olmasi, bu enzimlerin AH ile iliskisinin &nemini
belirtmekte olsa da mevcut ilaclarla AH tedavisinde radikal bir
tedavi mimkun degildir. Bu bakimdan AH tedavisinde radikal
tedavi saglayacak yeni kolinesteraz inhibitorlerinin gelistirilmesi
AH tedavisinde oldukca 6énemli bir ihtiyactir.
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Apoptotic Effects of Alpha-Linolenic Acid

Alfa-Linolenik Asitin Apoptotik Etkileri

Percin Pazarci'™

ABSTRACT

In recent years, alpha-linolenic acid (ALA), a crucial omega-3 fatty acid, has become
the focus of research due to its potential effects on apoptosis. This review aimed to
provide an in-depth look at the relationship between ALA and apoptotic pathways
and to shed light on the molecular mechanisms that support this interaction. Our
study reviewed the effect of ALA on apoptosis, examining its effects in various
physiological and pathological contexts. It particularly highlighted the promising
role of ALA in cancer therapy, neurodegenerative disease management, immune
system regulation, and incorporation into personalized nutritional strategies. In this
review, we aimed to guide future research while outlining the diverse applications
of ALA in healthcare, emphasizing the importance of conducting comprehensive
studies, including animal models and clinical trials, to confirm in vitro findings and
uncover the complex molecular mechanisms behind apoptotic modulation of ALA.
In conclusion, this study was designed to explain the versatile nature of ALA as a
bioactive compound and its potential for health due to its effect on apoptosis. The
study had the purpose to provide a comprehensive overview of the current state of
knowledge in this field, encouraging further interdisciplinary research and further
exploiting the therapeutic potential of ALA’s apoptotic effects.

Key Words: Alpha-Linolenic Acid, Apoptosis, Cancer, Neurodegenerative diseases,
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Son yillarda, 6nemli bir omega-3 yag asidi olan alfa-linolenik asit (ALA), apoptoz
lzerindeki potansiyel etkileri nedeniyle aragtirmalarin odak noktasi olmaya
baglamigtir. Bu derleme, ALA ile apoptotik yollar arasindaki iliskiye derinlemesine
bir bakig sunarak, bu etkilesimi destekleyen molekiler mekanizmalara isik tutmayi
amaglamaktadir. Calismamiz, ALA'nin apoptoz Uzerindeki etkisini gdzden gegirerek
bunun gesitli fizyolojik ve patolojik baglamlardaki etkilerini incelemektedir. Ozellikle
ALA'nin kanser terapisinde, noérodejeneratif hastalik yonetiminde, bagisiklik sistemi
dizenlemesinde ve kisisellestirilmis beslenme stratejilerine dahil edilmesinde
umut verici rollini vurgulamaktadir. Derlememizde, ALA'nin saglk alanindaki
cesitli uygulamalarinin ana hatlarini gizerken, in vitro bulgulari dogrulamak ve
ALA'nin apoptotik modiilasyonunun ardindaki karmasik molekiler mekanizmalari
ortaya cikarmak igin hayvan modelleri ve klinik deneyler de dahil olmak izere
kapsamli galismalar ylritmenin 6nemini vurgulayarak gelecekteki arastirmalara
yol géstermeyi hedefliyoruz. Sonug olarak, bu ¢alisma ALA'nin biyoaktif bir bilesik
olarak ¢ok yonli dogasini ve apoptoz iizerindeki etkisi dolayisiyla saglk tzerindeki
potansiyelini anlatmayr amaglamaktadir. Derlememiz bu alandaki mevcut bilgi
durumuna kapsamli bir genel bakis sunarak, daha fazla disiplinlerarasi arastrmaya
tesvik etmeyi ve ALA'nin apoptotik etkilerinin terapotik potansiyelinden daha fazla
yararlanmayi amaglamaktadir.

Anahtar Kelimeler: Alfa-Linolenik Asit, Apoptoz, Kanser, Nérodejeneratif hastaliklar,
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Giris

Esansiyel bir omega-3 yag asidi olan alfa-linolenik asit (ALA),
potansiyel saglik yararlari nedeniyle buyik ilgi gormistar.
Kardiyovaskuler saglk alanindaki iyi bilinen roliiniin yant sira, son
arastirmalarda doku homeostazisinin korunmasinda ve hasarli
veya istenmeyen hicrelerin ortadan kaldirlmasinda 6nemli
bir rol oynayan apoptoz gibi hicresel strrecler Gzerindeki etkisi
vurgulanmistir (1-3). Bu derleme, ALA'nin apoptotik yollari nasil
etkiledigine dair yeni bulgular ortaya koymayi, mekanizmalarina
ve cesitli fizyolojik ve patolojik durumlar icin potansiyel etkilerine
1stk tutmayr amaclamaktadir.

ALA'y), besin kaynaklarini ve hiicresel sagliktaki rolint kisaca
tanitarak baslayacagiz. Daha sonra apoptotik yollarin karmasik
agini ve bunlarin cesitli fizyolojik slireclerde oynadiklari énemli
roli inceleyece@iz. Daha sonra ALA'nin bu yollar Uzerindeki
etkisini arastiran literatlri inceleyecegiz ve hem in vitro hem de
in vivo calismalardan elde edilen deneysel kanitlari tartisacagiz.
Ayrica, ALA'nin  membran lipitleriyle etkilesimi, sinyalleme
basamaklarinin  modulasyonu ve diger biyoaktif bilesiklerle
etkilesimi cercevesinde apoptotik etkilerinin altinda yatan
potansiyel molekiler mekanizmalari ele alacagiz. Ek olarak, ALA
kaynakli apoptozun farkli baglamlardaki etkilerini arastiracagiz.
Bunun yani sira, kanser terapisi, nérodejeneratif bozukluklar,
bagisiklik modulasyonu ve genel hiicresel sagliktaki potansiyel
uygulamalarindan bahsedecegiz. Ayrica arastirmacilarin ALA'nin
apoptotik etkilerini incelerken karsilastiklari  zorluklari  ve
sinirlamalari tartisacagiz ve gelecekteki arastirmalar icin yollari
vurgulayacagiz.

Sonug olarak bu derleme, ALA'nin apoptotik etkilerine iliskin
mevcut bilgilerin kapsamli bir sentezini saglamayiamaclamaktadir.
Bu esansiyel yag asidi ile hiicresel apoptoz arasindaki karmasik
etkilesimi inceleyerek, potansiyel terapotik uygulamalarinin daha
derinlemesine anlasilmasina katkida bulunmayi ve bu alanda
daha ileri arastirmalara fikir vermeyi amacliyoruz.

ALA'nin Hicresel Saghktaki RolG

ALA'nin  apoptotik etkilerine girmeden ©6nce hiicresel
sagliktaki rolinu anlamak 6nemlidir. ALA, omega-3 ailesine ait
temel bir ¢oklu doymamis yag asididir. Eikosapentaenoik asit
(EPA) ve dokosaheksaenoik asit (DHA) gibi daha uzun zincirli
omega-3 yag asitlerinin preklrsérudir (4). Bu yag asitleri
hiicre zarlarinin ayrilmaz bilesenleridir ve zar akiskanliginin,
gegirgenliginin korunmasinda ve sinyal iletimde cok ©nemli
bir rol oynarlar (5). Ayrica ALA, hiicrelerde antiinflamatuar ve
antioksidan etkiler gostererek hiicresel stresi ve inflamasyon ile
oksidatif stresin neden oldugu hasari azaltir. Gen ekspresyonunu
modiile ederek inflamasyon, hiicre blylimesi ve metabolizma gibi
strecleri etkiler. Ek olarak ALA varligi nérolojik saglik igin hayati
O6neme sahiptir, beyin hiicresi fonksiyonunu ve néroprotektif
mekanizmalari destekler (6). ALA genel olarak keten tohumu
yagl, chia tohumu, ceviz ve bazi bitkisel yaglar dahil olmak Gzere
tuketilen besinlerden elde edilir.

ALA ve diger Omega-3 yag asitleri, 6zellikle kardiyovaskuler
saglik baglaminda yararlar acisindan kapsaml bir sekilde
incelenmistir.  Antiinflamatuar  etkiler  gosterdikleri, lipit
metabolizmasini modiile ettikleri ve kardiyovaskdiler hastaliklarin
onlenmesine katkida bulunduklar bilinmektedir (7,8). Bununla
birlikte, son arastirmalar omega-3 yag asitleri hakkindaki
anlayisimizi kardiyovaskiler sagligin 6tesine tasiyarak, bunlarin
apoptoz gibi hiicresel slireclerdeki rollerini ortaya ¢ikarmistir.

Programlanmis hiicre 6limu olarak adlandirilan apoptoz, doku
buttnligindn, embriyonik gelisimin ve bagisiklik tepkilerinin
korunmasi icin ¢cok dnemli olan, siki bir sekilde diizenlenen ve
denetlenen bir strectir. Apoptotik yolaklarin diizensizligi kanser,

AGRI MEDICAL JOURNAL

otoimmiin bozukluklar ve nérodejeneratif durumlar dahil olmak
Uzere cesitli hastaliklara yol acabilir (9). Apoptozun iki ana
yolu vardir: 6lim reseptorlerine baglanan dis 6lim ligandlari
tarafindan baglatilan dissal yol ve DNA hasari, oksidatif stres ve
mitokondriyal fonksiyon bozuklugu gibi hiicre igi stres etkenleri
tarafindan tetiklenen icsel yol (10).

icsel yolun merkezinde, sitokrom c gibi proapoptotik faktérleri
sitoplazmaya salan mitokondri bulunur. Bu olay, sonucta
hicrenin parcalanmasina yol acan bir dizi kaspaz enzimini
aktive eder. Bcl-2 protein ailesi, mitokondriyal gecirgenligin ve
apoptotik duyarlihgin diizenlenmesinde kritik bir rol oynar. Bcl-2
ailesi Uyeleri, anti-apoptotik proteinleri (Bcl-2, Bcl-xL vb.) ve pro-
apoptotik proteinleri (Bax, Bak vb.) icerir. Bu proteinler arasindaki
denge hicrenin apoptoza duyarlihgini belirler (10).

ALA'nin Apoptoz Uzerindeki Etkisi

Glncel calismalar ALA'nin  apoptotik yollari  modile
edebilecegini ve bu nedenle potansiyel saglik faydalarina
katkida bulunabilecegini 6ne siirmektedir. Bircok in vitro calisma,
ALA uygulamasinin cesitli kanser hicre hatlarinda apoptozu
tetikleyebilecegini gostermistir (11-13). Ornegin, ALA'nin pro-
apoptotik Bax ekspresyonunu artirirken anti-apoptotik Bcl-2
ekspresyonunu azaltarak dengenin apoptoza dogru kaymasina
neden oldugu gosterilmistir (14). ALA'nin apoptotik etkileri
genellikle mitokondriyal membran potansiyelindeki degisiklikler,
sitokrom c salinimi ve kaspazlarin aktivasyonu ile iliskilidir (10).

Kanser huicrelerine ek olarak ALA'nin diger hicre tiplerinde
de apoptotik etkiler sergiledigi gorilmustur. Oksidatif strese
maruz kalan néron hucrelerinde, ALA varliginda, apoptozun
arttigi calismalarda gosterilmistir ve bu da ALA'nin potansiyel
noroprotektif rollinl ortaya koymaktadir (15). Ayrica, ALA'nin
bagisiklik htcresi apoptozuyla iliskilendirildigi ve bagisiklik
tepkilerini ve inflamasyonu etkileyebildigi belirtilmistir (16).
Etkilerin Altinda

Apoptotik Yatan

Mekanizmalar

ALA'nin apoptotik etkilerini gergeklestirdigi mekanizmalar
karmasik ve cok yénlidiir. Onerilen mekanizmalardan biri, ALA'nin
hiicre membranlarina dahil edilmesininin bu membranlarin
bilesimini ve akicihgini degistirdigini 6ne strmektedir (17).
Bunun sonucu olarak da, ALA'nin 8lim reseptdrleri ve sinyal
molekulleri gibi apoptozda yer alan membranla iliskili proteinlerin
aktivitesini etkileyebildigi dustnilmektedir (17). ALA'nin hiicre
ici sinyal yollariyla etkilesimi de apoptotik etkilerine katkida
bulunur. Hicrenin hayatta kalmasi ve ¢cogalmasi icin cok dnemli
olan PI3K/AKT yolu ve MAPK yolu dahil olmak Uzere cesitli
sinyallesme basamaklarini module edebilir (1,18). ALA'nin bu
yollari dizenleme yetenegi, hlcrenin kaderini etkileyebilir ve
belirli kosullar altinda potansiyel olarak apoptozu tesvik edebilir.
Ek olarak, alfa-linolenik asit izole ¢alisan bir besin maddesi
degildir ve daha ziyade bircok biyoaktif bilesikden olusan bir ag
ile etkilesime girer. Diger omega-3 yag asitleri, antioksidanlar ve
fitokimyasallar ile olan etkilesimi, apoptotik etkilerini artirabilir
veya modile edebilir.

Uygulamalar Potansiyel Terapétik

Hedefler

Kanser Tedavisi

ve

ALA'nin kanser hcrelerinde apoptozu indikleme yetenegi
biyuk ilgi gormustir. Klinik 6ncesi calismalar, ALA'nin kanser
hicrelerini kemoterapi ve radyasyon gibi geleneksel tedavilere
karsi duyarli hale getirme potansiyelini gdstermistir (19,20).
Ornegin  meme kanseri arastirmalarinda, ALA'nin  timdr
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hiicrelerinin  tedaviye apoptotik yanitini artirmada umut
vadettigi gorilmistir (21). ALA'nin standart kanser tedavileriyle
birlestirilmesi sinerjistik etkilere yol acarak daha duisik ilag
dozlarina ve yan etkilerin azalmasina olanak saglayabilir. Ayrica,
ALA'nin anti-inflamatuar 6zellikleri, timorin agresif yapisini
yavaslatarak kanserin ilerlemesini engellemeye katki sunabilir.

Norodejeneratif hastaliklar

Alzheimer ve Parkinson hastaligi da dahil olmak Uzere bircok
nérodejeneratif hastalik, asiri néronal apoptoz ile karakterizedir.
ALA'nin noroprotektif &zellikleri ve apoptozun dizenlenmesi
Uzerindeki etkileri, norodejeneratif hastaliklarin  tedavisinde
alternatif olarak veya geleneksel tedavilerle birlikte kullaniimasi
yoninde calismalari tesvik etmistir. ALA takviyesinin néronal
fonksiyonu korudugu ve néroinflamasyonu azalttigr cesitli
hayvan calismalarinda gésterilmistir (15,22). insan denemeleri
heniiz emekleme asamasindadir ancak bu 6n bulgular ALA'nin
norodejeneratif durumlarin tedavisinde terapotik potansiyeline
isaret etmektedir.

Otoimmiin Bozukluklar

Otoimmiin hastaliklar, asiri aktif bir bagisiklik sisteminin
saglikli dokulara saldirmasindan kaynaklanir. ALA'nin bagisiklik
hiicresi apoptozunu modile etmedeki rolindn anlasiimasi,
romatoid artrit, lupus ve multipl skleroz gibi otoimmin
bozukluklarin tedavisinde yeni bir yaklasim sunmustur (23).
ALA apoptozu etkileyerek anormal bagisiklik tepkisinin kontrol
edilmesine ve inflamasyonun azaltiimasina yardimci olabilir. Bu
alandaki arastirmalar devam etmekle birlikte, sonuglar bu hedefe
yonelik tedavilerin gelistirilmesi i¢cin umut vermektedir.

inflamatuar Kosullar

Ateroskleroz, inflamatuar bagirsak hastaligi ve sedef hastaligi
gibi kronik inflamatuar durumlar, artmis inflamasyonu ve bazi
durumlarda anormal apoptozu igerir (24). ALA'nin apoptozu
dizenleme ve inflamasyonu azaltma yénindeki ikili etkisi, onu bu
durumlarin yénetilmesinde degerli bir aday haline getirmektedir.
Ornegin kardiyovaskiiler saglikta, ALA'nin anti-inflamatuar
oOzellikleri aterosklerotik plak olusumunu azaltirken, vaskiler
hiicreler lzerindeki apoptotik etkileri plak stabilitesine katkida
bulunmaktadir (25).

Kombinasyon Tedavileri

Bir apoptotik modulatoér olarak ALA'nin ¢ok yonlulugua,
onu kombinasyon tedavilerinin degerli bir bileseni olarak
konumlandirmaktadir. ALA'nin antioksidanlar veya fitokimyasallar
gibi diger biyoaktif bilesiklerle beraber uygulanmasinin, terapotik
uygulama yelpazesini genisletirken ALA'nin apoptotik etkilerini
de artirabilecegi distnllmektedir (6). ALA ve diger bilesikler
arasindaki sinerjistik etkilesimlere yonelik arastirmalar devam
etmektedir. Bu arastirmalar ¢ok yonli tedavi stratejileri igin
metotlar gelistirilmesine yardimci olacaklardir.

Gelecekteki Calismalar ve ALA

ALA'nin apoptotik etkileri cesitli fizyolojik ve patolojik
durumlar icin Gmit vericidir. Kanser tedavisinde, nérodejeneratif
hastaliklarda ve bagisiklik bozukluklarinda adjuvan tedavi olarak
blyuk potansiyeli bulunmaktadir. Ancak, bireysel yanittaki
degiskenlik, optimal dozajlar ve diger tedavilerle potansiyel
etkilesimlerin kapsamli bir sekilde arastirilmasi gerekmektedir.

Gelecekteki arastirmalar, in vitro bulgulari dogrulamak igin
hayvan modelleri ve klinik denemeler de dahil olmak Uzere
daha kapsamli calismalardan faydalanabilir. Ayrica, ALA'nin
apoptotik yollarla etkilesimlerinin molekiler mekanizmalarinin
ayrintili olarak acikliga kavusturulmasi gerekmektedir, bu da
hedefe yonelik terapotik midahaleler icin yeni arastirma alanlari
sunabilir.

Alpha-Linolenic Acid and Apoptosis

Sonug¢

Sonug¢ olarak, ALA'nin apoptotik etkileri, beslenme bilimi
ile hiicresel biyolojinin mikemmel bir kesisimini sunmaktadir.
Yapilan calismalarda elde edilen bulgular, ALA'nin apoptozun
bir duzenleyicisi olarak potansiyelini vurgulamakta ve kanser
tedavisinden noéroprotektif etkilere kadar uzanan sonuglari
ortaya koymaktadir. ALA'nin apoptotik yollari nasil etkiledigine
dair karmasik mekanizmalari agiga cikardikga, bu etkilerini bir dizi
saglik sorunu igin kullanmanin terapétik potansiyeline daha da
yaklasilmaktadir. Bu omega-3 yag asidinin apoptotik etkilerini
tam olarak anlamak ve kullanmak icin disiplinler arasi arastirmalar
onem arz etmektedir.
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