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Covid-19 Pandemisinde Ppd Testi Kullamm Sikhgindaki Degisiklikler

Aliye Gamze CALIS*

Nursel Ttirkoglu SELCUK®
Oz

Tiiberkiiloz; Mycobacterium tuberculosis'in sebep oldugu bir hastalik olup; giiniimiizde
halen ciddi bir halk saglig1 problemidir. Tiiberkiilozun erken tanisi, tedavisi ve yayiliminin
onlenmesi olduk¢a 6nemlidir. Tiim diinyada latent tiiberkiiloz prevalansinin %33 civarinda
oldugu diisiiniilmektedir. Latent tiiberkiiloz vakalar1 immunsuprese olduklar1 donemde aktif
tiiberkiiloza doniisebilmektedirler. Bu nedenle immunsupresif tedavi almasi planlanan, organ
nakli yapilacak hastalara veya ise alinacak bireylere latent tiiberkiilozu saptamak i¢in PPD testi
uygulanmaktadir. Covid-19 pandemisi ile beraber PPD testi istem siklig1 ve istenilen hasta
grubunda degisiklik olup olmadigini saptamak i¢cin 2019 ve 2021 yillar1 PPD istemleri
degerlendirildi.

2019 ve 2021 yillarina ait Antalya Egitim Arastirma Hastanesi Goglis Hastaliklar
Klinigi'nden istenilen PPD istemleri retrospektif olarak degerlendirildi.

2019 yilinda toplamda 930 PPD istemi mevcut iken Covid-19 pandemisinin hiikiim
stirdiigii 2021 yilinda 169 istem saptandi. Bunlardan immunsupresif tedavi 6ncesi PPD istemi
2019'da 260 iken 2021'de bu sayr %85 azalarak 41'e kadar gerilemistir. Benzer sekilde
hastanemizde ise baslarken kurum hekimliginden yapilan PPD istemi 2021'de %84'liik bir
diisiis gostermistir. Is yeri hekimliginden yonlendirilen PPD istemi; 2019'da 160 iken 2021'de
26'yd1.

PPD testi latent tiiberkiilozu saptamamiza yardimci geg tip asirt duyarlilik reaksiyonu
olup pek cok farkli sebeple siklikla kullanilmaktadir. Ancak yasadigimiz Covid-19 pandemi
siirecinde PPD istem siklig1 anlamli1 olarak azalmistir. Bu nedenle latent tiiberkiiloz vakalarinin
tanisinda gecikmeler yasanmis olabilecegini diisiinmekteyiz. Ciddi bir salgin olan Covid-19 ile
miicadele ederken bir diger halk saglig1 sorunu olan tiiberkiiloz tanisina gerekli 6nemi vermeli,
tetkik etmeyi unutmamaliyiz.

Anahtar Kelimeler: ppd , latent tiiberkiiloz, Covid-19 pandemisit Use during The
Covid-19 Pandemic

1 Uzm. Dr, Antalya Egitim Arastirma Hastanesi, Gogiis Hastaliklar1, Orcid: 0000-0002-1629-7852
2 Uzm. Dr, Antalya Egitim Arastirma Hastanesi, G6giis Hastaliklari, Orcid: 0000-0001-9928-0222
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Tiberkiiloz Mycobacterium tuberculosis’in sebep oldugu, diinyada sik goriilen
enfeksiyonlardan birisidir (1). Tiiberkiiloz enfeksiyonu latent veya aktif hastalik seklinde
olabilmektedir (2). Latent enfeksiyonlarin saptanmasi igin tiiberkiilin cilt testi (ppd)
kullanilmaktadir. Bu ¢alismada Covid-19 pandemisi nedeniyle ppd testi kullanim sikliginin
degisimini géstermeyi amagladik.

YONTEM

2019 ve 2021 yillarina ait Antalya Egitim Arastirma Hastanesi Goglis Hastaliklari
Klinigi'nden istenilen PPD istemleri retrospektif olarak degerlendirildi.

Ppd testi endikasyonlari (1);

1-Bagisiklig1 baskilayacak tedavi oncesi (organ nakli, kemik iligi nakli, anti-TNF
tedavisi)

2-Saglik calisanlarinin ige giris muayeneleri olarak belirlendi.

Elde edilen verilerin Microsoft excel tabani ile temel istatistiksel analizleri yapildi.

BULGULAR

2019 yilinda toplamda 930 PPD istemi mevcut iken Covid-19 pandemisinin hiikiim
stirdiigii 2021 yilinda 169 istem saptandi. 2019 verilerinde istemlerden 471°1 kadin, 459°u erkek
olup ortalama yas 43,60 yildi. 2021 yilinda yapilan istemlerden ise 94’1 kadin , 75’1 erkek olup
ortalama yas 42,56 yildi. Ortalama yaslar arasinda yillara gore fark saptanmazken, istem
sayilarinda pandemi doneminde belirgin bir diisiis oldugu gozlenmistir.

Bunlardan immunsupresif tedavi dncesi PPD istemi 2019'da 260 iken 2021'de bu say1
%85 azalarak 41'e kadar gerilemistir. Benzer sekilde hastanemizde ise baslarken kurum
hekimliginden yapilan PPD istemi 2021'de %84'liik bir diisiis gostermistir. Is yeri
hekimliginden yonlendirilen PPD istemi; 2019'da 160 iken 2021'de 26'yd1 (Tablo 1-Ppd istem
sikligindaki degisim ve hastalarin demografik verileri).
Tablo 1-Ppd istem sikligindaki degisim ve hastalarin demografik verileri

2019 ppd istemi 2021 ppd istemi
Cinsiyet
K 471 94
E 459 75
Immunsupresif ~ tedavi 260 41
oncesi
Ise giris muayenesi 160 26

Alt gruplar incelendiginde en biiylik diisiisiin immiinstipresif tedavi planlanan hasta
grubunda oldugu goriilmiistiir. 2019da romatoloji polikliniginden yonlendirilen anti-TNF
oncesi ppd istem sayis1 68 iken, bu say1 2021°de 7’ye gerilemistir. Benzer sekilde organ nakli
klinigince istenilen ppd test sayis1 yillara gore sirasiyla 99 ve 9, hematoloji poliklinigince kemik
iligi transplantasyonu Oncesi istenilen ppd test sayis1 66 ve 18 olarak saptanmistir. Bu
sayilardaki diisiislerin anlamli oldugu, hastalarin pandemi déneminde hastaneye daha az
basvurmasi sebebiyle kronik hastaliklar i¢in yapilmasi gereken tetkiklerin daha az yapildig: ve
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latent tiiberkiiloz gibi Onemli halk sagligi problemi olabilecek etkenlerin Covid-19
pandemisinden daha geri plana diistiigii diistiniilmiistiir.

SONUC

PPD testi latent tiiberkiilozu saptamamiza yardimer geg tip asirt duyarlilik reaksiyonu
olup pek cok farkli sebeple siklikla kullanilmaktadir. Pozitif saptadigimiz testler sonucunda
hastalarimiza uygun profilaktik tedavilerin baslanmasi, tedavi devaminin izlenmesi ve
tedavinin olas1 komplikasyonlarinin yonetimi etkin bir sekilde saglanmaktadir(3). Bu siiregte
en Onemli gorev gogls hastaliklari uzmanlarina diismekte olup ilgili boliimlerce refere edilen
hastalarin ppd test sonucglarina gore takip veya tedavi plani yapilmalidir. Ancak yasadigimiz
Covid-19 pandemi siirecinde PPD istem sikligi anlamli olarak azalmistir. Bu nedenle latent
tiiberkiiloz vakalarinin tanisinda gecikmeler yasanmis olabilecegini diisiinmekteyiz. Ciddi bir
salgin olan Covid-19 ile miicadele ederken bir diger halk saglig1 sorunu olan tiiberkiiloz tanisina
gerekli onemi vermeli, tetkik etmeyi unutmamaliy1z.

2ndInternational Congress of Medical and Health Sciences Studies ICOMESS 2023), Dec 13-14 2023 | RN

Ankara / TURKEY | 12



IC ESS 2" International .
Congress of Medical and

Health Sciences Studies
ISBN: 978-62%-6488-60-1

KAYNAKCA
1- Tiiberkiiloz Tan1 ve Tedavi Rehberi, 2. Baski Ankara, Mayis 2019, Saglik Bakanligi
Yayin No: 1129

2- De Lima Corvino DF, Shrestha S, Hollingshead CM, et al. Tuberculosis Screening.
[Updated 2023 Nov 22]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing;
2023.

3- Menzies D. Screening for Latent Tuberculosis Infection. JAMA Netw Open. 2023
May 01;6(5):e2312114.

2ndInternational Congress of Medical and Health Sciences Studies ICOMESS 2023), Dec 13-14 2023 | RN
Ankara / TURKEY | 13



IC ESS 2" International .
Congress of Medical and

Health Sciences Studies
ISBN: 978-62%-6488-60-1

ChatGPT, Bard ve Yeni Bing Ruh Saghg ve Psikiyatri Hemsireligi Sinavindan Gegebilir Mi?

Bahanur MALAK AKGUN*
Oz

ChatGPT’nin, Bard’in ve Yeni Bing’in Tiirk¢e ruh sagligi ve psikiyatri hemsireligi
smav performanslarinin degerlendirilmesi amaglanmustir.

Tanimlayici, kesitsel ve karsilastirmali tasarimda yapilan bu ¢alisma, 04.11.2023 ve
05.11.2023 tarihleri arasinda gergeklestirilmistir. Yazar tarafindan hazirlanan ¢oktan se¢meli 5
secenekli 25 soru ChatGPT-3.5, Bard ve Yeni Bing programlarina sorulmustur. Verilen yanitlar
yazarin olusturdugu tabloya islenmistir.

ChatGPT dort soruya, Bard ii¢ soruya, Yeni Bing iki soruya yanlis cevap vermistir.
ChatGPT ve Bard hemsirenin, hastalara hastaligiyla bas etme yeteneklerini artirmada ya da yeni
bas etme becerilerini kazandirmada ve olasi problemleri 6nlemede yardim ettigi psikoterapdtik
girisimleri psikososyal girisimler olarak yanlis yanitlamistir. “Hemsire, anoreksiya nervozali
bir hastanin bakim planina hangi girisimleri dahil etmelidir?”” sorusuna ChatGPT ve Yeni Bing
“hastanin yemek sirasinda mahremiyet saglanmalidir” segeneginin, Bard ise “hasta ile yiyecek
ve kilo tlizerine konusmalar yapilmalidir” se¢ceneginin dogru oldugunu belirtmistir. Bu soruya
li¢ liretken yapay zeka da yanlis yanit vermistir.

ChatGPT, Bard ve Yeni Bing 25 soruluk Tiirk¢e ruh sagligi ve psikiyatri hemsireligi
sinavindan basariyla ge¢mistir. Bu calismayla hem iiretken yapay zekanin tanitimi hem de
hemsirelik egitimi tizerindeki olasi etkileri ve hemsirelik egitimcilerinin bu konuda neler
yapabilecegi vurgulanmistir. Tlk olarak ruh saglig: ve psikiyatri hemsireligi sinavina hazirlanan
hemsirelik 6grencilerinin basarilarini arttirmalart i¢in bu ii¢ liretken yapay zeka programin
kullanmalar1 &nerilmektedir. Ikinci olarak ruh saglhgi ve psikiyatri hemsireligiyle ilgili farkli
soru tiplerinin yer aldig1 liretken yapay zeka programlarinin yanitlarinin karsilastirildig: bagka
arastirmalarin yapilmas1 6nerilmektedir. Ugiincii olarak iiretken yapay zekanin dikkatli,
bireysel ve mesleki sorumluluk bilinciyle ve etik ilkelere uyacak sekilde kullanmasi
onerilmektedir.

Anahtar Kelimeler: ChatGPT, Bard, Yeni Bing, ruh saglig1 ve psikiyatri hemsireligi,
hemsirelik 6grencisi

! Dog. Dr., Ardahan Universitesi, Hemsirelik Boliimii, e-posta: bahanurmalakakgun@ardahan.edu.tr, Orcid: 0000-0001-7151-0145
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Hemsirelik egitimi, teknoloji ilerledikce ve teknolojiye erisilebilirlik arttikga bu
degisikliklere uyum saglama egiliminde olmalidir (Allen ve Woodnutt, 2023). Bu dogrultuda
hemsire egitimciler, hemsirelik egitiminde en son gelismeleri takip etmeli ve bu gelismelere
uyum saglama konusunda istekli olmalidir. Ozellikle iiretken yapay zeka (generative artificial
intelligence) programlar1 kendi yeteneklerinin hemsirelik egitiminde nasil degerlendirilecegi
konusunda biz hemsire egitimcilerini diisiinmeye zorlamadan once {iiretken yapay zeka
yeteneklerini degerlendirme hususunda daha 6zgiin yollar bulmaliyiz. Arama motoru ve sohbet
robotu (chatbot) 6zellikleri tasiyan iiretken yapay zeka dil modelleri olan ChatGPT, Open Al
(OpenAl, 2023); Yeni Bing, Microsoft (Microsoft Bing, 2023); Bard Google (Google Bard,
2023) tarafindan piyasaya sirasiyla 30 Kasim 2022, 21 Mart 2023 ve 4 Mayis 2023 tarihlerinde
stiriilmiistiir. ChatGPT, baglangigta GPT-3.5 siirlimiinii temel alirken, 14 Mart 2023’te GPT-4
stirimiinii yaymlamistir (OpenAl, 2023). Bu programlarin ikna edici bir sekilde iki insan
konusmasina benzeyen yeni igerikler {Uretebildikleri ve kullanicilariyla sohbet
gerceklestirebildikleri bilinmektedir. Bir¢ok dilde kullanim olanagi sunmalariyla birlikte bu
programlarin  Tiirkge stirimleri de mevcuttur ve tcretsiz (ChatGPT-4 hari¢) olarak
kullanilabilmektedirler (OpenAl, 2023; Google Bard, 2023; Microsoft Bing, 2023).

ChatGPT, Google arama motoru ile karsilastirildiginda ChatGPT nin saglik sorularina
daha kapsamli ve detayli yanitlar verebildigi belirtilmistir. Ancak ChatGPT, referans
icermemesi ve internet baglantis1 eksikligi nedeniyle giincel olmayan yanitlar sunmasiyla
elestirilmigtir. Bu smirliliklarina ragmen iiretken yapay zeka alaninda hizli gelismelerin
beklendigi, ChatGPT’nin paradigma degisikligine neden olacagi, liretken yapay zekanin
hastalarin bilgiye erisiminde devrim yaratacagi (Hopkins vd., 2023) ve birer saglik okuryazarlik
aract olarak kullanilabilecegi belirtilmistir (Yildiz, 2023). Beklenen hizli gelismelerin
sonucunda uygulamada en son siiriim olan ChatGPT-4, ChatGPT-3,5’ten daha iyi performans
gostermistir. ChatGPT, yalnizca 2021°e kadar var olan veriler ¢ercevesinde egitilmis olup,
2021°den sonraki giincel verileri kullanicilarina sunamamaktadir (OpenAl, 2023). ChatGPT
(OpenAl, 2023) ve Bard (Google Bard, 2023) olusturduklart metin igeriklerinde referanslar
sunamamaktadirlar. Bu nedenle seffafliklar: sinirli olan tiretken yapay zeka programlaridirlar.
ChatGPT’nin ve Bard’in aksine Yeni Bing olusturdugu icerik i¢in aktif olarak internette arama
yapmakta ve olusturdugu icerikler i¢in ilgili kaynaklari referans gosterme 6zelligine sahiptir.
Boylece Yeni Bing, sundugu bilgiler icin referanslar saglamakta ve giincel bilgileri
icermektedir (Microsoft Bing, 2023). Yeni Bing’in gelistirilme siirecinde veri dogrulugunu ve
program performans yetenegini gelistirmek igin GPT-4 teknolojisi kullanilmistir (Laukkonen,
2023). Bard’in istiinliigii ise, giincellik alaninda belirmis ve Bard internetten anlik veri
¢ikarmasiyla 6ne ¢ikmistir (Google Bard, 2023).

Geleneksel ders kitaplarin yani sira iiretken yapa zeka, tibbi konular1 agiklayarak
geleneksel 6grenmeye degerli bir katki saglamakta ve 6grencilere belirli tibbi sorulara hizl
onemli bir rol oynayacak gibi goriinmektedir. Uretken yapa zeka dgrenciler tarafindan belirli
tibbi sorular hakkinda hizli bir sekilde bilgi almak ve dolayisiyla 6grenmeyi basitlestirmek i¢in
kullanilabilir. Ornegin Yeni Bing’in kaynaklardan alint1 yapma yetenegi, grencilerin kapsamli
arastirma yapmasini kolaylastiracaktir (Lecler vd., 2023). Ozellikle saglik bilimleri 6grencileri
icin bu teknoloji, saglik sorulari araciligiyla mesleki bilgilere hizli ve kolay bir sekilde
ulasilmasini saglamaktadir. Bunun i¢in iiretken yapay zeka, ogrencilere ayrintili bilgiler
sunarak web tabanli egitim asistanlar1 olarak kullanilabilir (Kasneci vd., 2023).
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ChatGPT, piyasaya sunuldugundan bu yana saglik alaninda bir¢ok alanda kullanilmaya
baglanmistir (Sallam, 2023; Allen ve Woodnutt, 2023; Irwin vd., 2023; Frith, 2023; Abdulai ve
Hung, 2023; Ahmed, 2023). Bard’in Google arama motoruna, ChatGPT’nin de Yeni Bing
arama motoruna entegre olmasiyla gelecekte tibbi amagli sohbet robotlari olarak
kullanimlariin artacag1 dngériilmektedir. Uretken yapay zekanin tibbi uygulamalarda hastalar
icin bir dijital saglik okuryazarlik araci ve hekimler i¢in tibbi karar verme siireglerinde bir karar
destek asistani olarak kullanilmalarin1 uzman incelemeleriyle degerlendirmek ve karsilagtirmak
olduk¢a 6nemlidir (Y1ildiz, 2023). Bu sekilde ChatGPT ile Bard’in saglik (Ali vd., 2023; Moons
ve Van Bulck, 2023; Noda vd., 2023; Rahsepar vd., 2023) ve egitim (Plevris vd., 2023; Yildiz,
2023) konularinda irettikleri icerikleri karsilastiran calismalar literatiirde ilgi alani haline
gelmistir. Bard icin yapilan calismalar nispeten azdir ve agirlikli olarak ChatGPT ile
karsilastirmasi ile ilgilidir (Ali vd., 2023; Moons ve Van Bulck, 2023; Noda vd., 2023;
Rahsepar vd., 2023). Yeni Bing’in performansini degerlendiren ve diger liretken yapay zeka
programlari ile karsilastirmasini gergeklestiren ¢alisma sayist olduk¢a azdir (Roos vd., 2023).
Plevris ve arkadaslar1 (2023) ¢alismalarinda ChatGPT-4’{in matematik ve mantik sorularina,
ChatGPT-3.5’ten daha iyi yanitlar verdigini (bu sorular ¢evrimi¢i olarak bulunamiyor sadece
web sitesinde bulunabilir), Bard’in en iyi performans siralamasinda {i¢iincii sirada yer aldigini
aciklamiglardir. Cevrimici olarak yayinlanan sorularda en iyi performans Bard’dan elde
edilmistir (Plevris vd., 2023).

Literatiirden anlasilacagi iizere ChatGPT’ nin, Bard’in ve Yeni Bing’in saglikla ilgili
sorulara iirettikleri igeriklerin giivenirligini ve dogrulugunu degerlendirmek oldukca 6nemli bir
konu haline gelmistir. Oysa literatiirde liretken yapay zeka programlarinin Tiirk¢e ruh sagligi
ve psikiyatri hemsireligi smavlarindaki performanslarmni inceleyen bir c¢alismaya
ulagilamamustir. Bu nedenle ¢alismada ChatGPT’nin, Bard’in ve Yeni Bing’in Tiirkge ruh
saglig1 ve psikiyatri hemsireligi sinav performanslarinin degerlendirilmesi ve karsilagtirilmasi
amaclanmistir. Calisma kapsaminda arastirma sorular1 sunlardir;

1. ChatGPT, Bard ve Yeni Bing Tiirk¢e ruh sagligi ve psikiyatri hemsireligi siav sorularini

dogru yanitlayabilir mi?

2. ChatGPT, Bard ve Yeni Bing Tiirk¢e ruh saghgr ve psikiyatri hemsireligi siavindan
gecebilir mi?

3. Hangi iiretken yapay zeka programi Tiirkge ruh sagligi ve psikiyatri hemsireligi sinav
sorularin1 daha dogru yanitlar?

YONTEM

Tanimlayici, kesitsel ve karsilastirmali tasarimda yapilan bu ¢alisma, 04.11.2023 ve
05.11.2023 tarihleri arasinda gergeklestirilmistir. ChatGPT-3.5, Bard ve Yeni Bing olarak
adlandirilan tiretken yapay zeka programlari ¢alismanin amaci dogrultusunda veri toplama
araclar olarak secilmistir. Yazar tarafindan hazirlanan ¢oktan se¢meli 5 segenekli 25 Tiirkce
ruh saghig ve psikiyatri hemsireligi ile ilgili sorular iiretken yapay zeka programlarina
sorulmustur. Uretken yapay zeka programlarmin verdigi yanitlar yazarin olusturdugu tabloya
islenmistir.

GPT-4 siirtimii ticretli oldugu i¢in ChatGPT kullaniminda GPT-3.5 kullanilmistir (OpenAl,
2023). Yeni Bing kullaniminda yaratict mod iizerinden sorularin yanitlanmasi istenmistir. Yeni
Bing kullanicilarina yaratici, dengeli ve duyarli olarak adlandirilan ti¢ farkli modda yanit verme

Ozelligine sahiptir. Yaratict mod, ¢alisma amaciyla uyumlu oldugu i¢in bu mod segilerek
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calisma igslemleri gergeklestirilmistir. Yaratict modda, arama sonuglari sadece sunulmuyor ayni
zamanda kullanicilarin isteklerine gore ¢esitli tiirlerde igerik iiretilebiliyor ve igerikler
kaynaklandirilabiliyor (Microsoft Bing, 2023).

BULGULAR

ChatGPT dort soruya, Bard ii¢ soruya, Yeni Bing iki soruya yanlis cevap vermistir.
Bulgulara gore ChatGPT % 84, Bard % 88, Yeni Bing % 92 oraninda basarili olmustur.
ChatGPT ve Bard hemsirenin, hastalara hastaligiyla bas etme yeteneklerini artirma ya da yeni
bas etme becerilerini kazandirmada ve olas1 problemleri 6nlemede yardim ettigi psikoterapotik
girisimleri, psikososyal girisimler olarak yanlis yanitlamistir. “Hemsire, anoreksiya nervozali
bir hastanin bakim planina hangi girisimleri dahil etmelidir?”” sorusuna ChatGPT ve Yeni Bing
“hastanin yemek sirasinda mahremiyet saglanmalidir” segeneginin, Bard ise “hasta ile yiyecek
ve kilo iizerine konusmalar yapilmalidir” segeneginin dogru oldugunu belirtmistir. Bu soruya
ti¢ liretken yapay zeka program da yanlis yanit vermistir.

TARTISMA VE SONUC

ChatGPT, Bard ve Yeni Bing ¢coktan se¢meli 5 segenekli 25 sorudan olusan Tiirkge ruh sagligi
ve psikiyatri hemsireligi sinavindan basariyla ge¢mistir. Performanslari karsilastirildiginda en
iyi performansi sirastyla Yeni Bing (% 92 oraninda basarili), Bard (% 88 oraninda basarili) ve
ChatGPT-3.5 (% 84 oraninda basarili) gostermistir. Literatiirde ¢alisma bulgularina benzer
sonuglar elde edildigi anlasilmaktadir. ChatGPT, Amerika Birlesik Devletleri Tibbi
Ruhsatlandirma Sinavi’ndaki sorular1 % 60 oraninda dogrulukla (sinavi gegme esigi) yanitlamig
ve tip egitimi alaninda dikkatleri ilizerine g¢ekmistir (Gilson vd., 2023). ChatGPT-4’iin,
ChatGPT-3.5’tan ve Bard’dan Norosiriiji Sozlii Kurul Hazirlik Sorularmi yanitlama
performansinin daha iyi oldugu bildirilmistir (Ali vd., 2023). Bir bagka calismada da GPT-4’iin,
GPT-3.5’a ve Bard’a gore onemli dlglide Nefroloji kurulu sinav sorularini yanitlamada daha
yuksek performans gosterdigi agiklanmistir (Noda vd., 2023). ChatGPT-3.5 ve Bard tarafindan
akciger kanserinin onlenmesine iliskin olusturulan yanmitlarin dogrulugunun ve tutarliliginin
karsilastirmasi yapilmis; ChatGPT-3.5’un dogru veya kismen dogru yanit verme ihtimalinin
Bard’a gore daha yiiksek oldugu saptanmistir (Rahsepar vd., 2023). Johnson ve arkadaslarinin
(2023) gergeklestirdikleri ¢alismalarinda kanser hastaligi ile ilgili yanlis bilgileri saptamak i¢in
kanser ile ilgili bilgilerin degerlendirilmesi amaclanmistir. Bu nedenle Ulusal Kanser
Enstitlisti’niin ve ChatGPT nin kansere iliskin yanitlar1 karsilastirilmistir. Her iki kaynagin da
sorulara toplam dogru yanit verme oranlarinin yiizde yiize yakin ve yanitlarin okunabilirlik
diizeylerinin birbirine yakin oldugu bildirilmistir (Johnson vd., 2023). ChatGPT’ nin sirozla
ilgili sorulara verdigi yanitlarin % 70’ten fazla dogruluk igerdigi ve kapsamli bilgi sergiledigi
de tespit edilmistir (Yeo vd., 2023).

Genel olarak iiretken yapay zekanin Ingilizce dilinde diger dillere gore daha iyi performans
gosterdigi bilinmekle birlikte (Kung vd., 2023; Gilson vd., 2023; Mbakwe vd., 2023) 2022 yili
Alman Devlet Tip Sinavlari’nda GPT-4, Yeni Bing ve GPT-3.5-Turbo’nun performanslari
degerlendirilmis, karsilastirilmis ve tip Ogrencilerinin  sinav performanslarina  gore
degerlendirilmistir. GPT-4, sorularin % 88.1’ini dogru yanitlayarak en yiiksek performansi

2ndInternational Congress of Medical and Health Sciences Studies ICOMESS 2023), Dec 13-14 2023 | RN

Ankara / TURKEY | 17


https://www.google.com/search?sca_esv=573098824&q=google+bard&spell=1&sa=X&ved=2ahUKEwjNzKTRtfKBAxXKg2oFHQnECiUQBSgAegQICBAB
https://www.google.com/search?sca_esv=573098824&q=google+bard&spell=1&sa=X&ved=2ahUKEwjNzKTRtfKBAxXKg2oFHQnECiUQBSgAegQICBAB
https://www.google.com/search?sca_esv=573098824&q=google+bard&spell=1&sa=X&ved=2ahUKEwjNzKTRtfKBAxXKg2oFHQnECiUQBSgAegQICBAB
https://www.google.com/search?sca_esv=573098824&q=google+bard&spell=1&sa=X&ved=2ahUKEwjNzKTRtfKBAxXKg2oFHQnECiUQBSgAegQICBAB
https://www.google.com/search?sca_esv=573098824&q=google+bard&spell=1&sa=X&ved=2ahUKEwjNzKTRtfKBAxXKg2oFHQnECiUQBSgAegQICBAB
https://www.google.com/search?sca_esv=573098824&q=google+bard&spell=1&sa=X&ved=2ahUKEwjNzKTRtfKBAxXKg2oFHQnECiUQBSgAegQICBAB

IC ESS 2"International .
Congress of Medical and

Health Sciences Studies
ISBN: 978-62%-6488-60-1

gbstermis ve onu performanslariyla Yeni Bing (% 86) ve GPT-3.5-Turbo (% 65.7) izlemistir.
Ogrencilerin ortalama dogru cevap oran1 % 74.6 olarak belirlenmistir. Bu orana gére GPT-4 ve
Yeni Bing, her iki Alman Devlet Tip smavinda 6grencilerden 6nemli Slglide daha iyi
performans gostermistir. Medya sorulart hari¢ tutuldugunda Yeni Bing (% 90.7) en yiiksek
performansi gostermis ve onu GPT-4 (% 90.4) ve GPT-3.5-Turbo (% 68.2) izlemistir. 2022
sonbahar Alman Devlet Tip sinavinda GPT-4’{in ve Yeni Bing’in performansinda énemli bir
diisiis yasandig belirtilmistir. Bu diisiisiin nedeni medyayla ilgili sorularin bu sinavda daha
fazla olmasina ve zor sorularin sayisindaki artisa baglanmistir (Roos vd., 2023). Japon Ulusal
Hemsire Sinavi sorularina da tiretken yapay zekanin yliksek oranda dogru yanitlar verdigi
belirlenmistir. Uretken yapay zeka, bu smavdaki psikoloji, iletisim, hemsirelik ile ilgili sorulari
dogru yanitlamada iyi performans gostermistir (Taira vd., 2023). Tirkiye’de yapilan bir
calismada da ChatGPT-3.5, ChatGPT-4 ve Bard saglik sorularini dogru, giincel ve yeterince
kapsamli yanitlayabilmistir. Bu c¢alismada Bard’in, ChatGPT-3.5’un ve ChatGPT-4’lin bu
saglik sorularini yanitlamada basarili oldugu sonucuna varilmistir. ChatGPT-4’iin yanitlarinin
en kapsamli, dogru ve giincel oldugu belirtilmistir. Giincellik ve kapsamlilik alanlarinda
ChatGPT-4, ChatGPT-3.5’ten ustiinliik gostermistir. Bard programi da ChatGPT-3.5’e gore
sorular1 daha iyi yanitlamistir (Yildiz, 2023).

Literatiirden anlasilacagi iizere bu ¢alismanin ChatGPT’ nin, Bard’in ve Yeni Bing’in Tiirkce
ruh saghigr ve psikiyatri hemsireligi sinav sorularma verdigi yanitlarin giivenirliinin ve
dogrulugunun degerlendirilmesine ve karsilastirilmasina yonelik ilk ¢calisma olmas1 ¢calismanin
Ozgiinliigiinii gostermektedir. Bu calismayla hem iiretken yapay zekanin tanitimi hem de
hemsirelik egitimi tizerindeki olasi etkileri ve hemsirelik egitimcilerinin bu programlardan nasil
yararlanabilecegi vurgulanmistir. Gelecekte iiretken yapay zekanin siirekli gelistirilmesi, daha
yaygin ve licretsiz kullaniminin olmasiyla birlikte insanlar daha giivenilir, kapsamli, dogru ve
giincel saglik bilgilerine ulasabileceklerdir (Yildiz, 2023). Gelecekte ChatGPT, Bard ve Yeni
Bing daha da gelistirilecek, iyilestirilecek ve boylece profesyonellere ve dgrencilere daha iyi
birer performans sunabilecektirler. ChatGPT-3.5’un yeteneklerinin yerine gecen ChatGPT-4,
Bard ve Yeni Bing daha geligsmis araglar piyasaya siiriilmeye devam ediyor ve egitim, teshis,
tedavi ve ilaglarin agiklanmasi, iletisim gibi bir¢ok klinik durumda kullanilmas: bekleniyor.
Ancak hemsire egitimciler, 6grenciler, hemsireler ve yapay zeka arasindaki rollerin boliinmesi,
karar verme sorumluluklari ve klinik uygulamada bu programlar uygulandiginda hastalar igin
riskler gibi etik konularda daha fazla arastirmaya ihtiya¢ duyulacak gibi goriilmektedir. ilk
olarak ruh sagligi ve psikiyatri hemsireligi sinavina hazirlanan hemsirelik 6grencilerinin
basarilarini arttirmalar i¢in bu ii¢ iiretken yapay zeka programini kullanmalar1 6nerilmektedir.
Ikinci olarak ruh saglig1 ve psikiyatri hemsireligiyle ilgili farkli soru tiplerinin yer aldig1 iiretken
yapay zeka programlarimin yanitlarmin karsilagtirildigi baska arastirmalarin  yapilmasi
onerilmektedir. Ugiincii olarak iiretken yapay zekanin dikkatli, bireysel ve mesleki sorumluluk
bilinciyle ve etik ilkelere uyacak sekilde kullanmasi 6nerilmektedir.
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Abstract

Monoamine Oxidase (MAO) is a FAD-containing flavoenzyme found in the
mitochondrial outer membrane of various cells. MAO exists as two isoenzymes, named MAO-
A and MAO-B enzymes, which are distinguished from each other by their different three-
dimensional structure, substrate and inhibitor selection properties. These isoenzymes play an
important role in the degradation of monoamines and thus in the inactivation of
neurotransmitters. Therefore, specific MAO enzyme inhibitors are used as drugs in the
treatment of various neurodegenerative and neurological disorders. Depression is a frequently
seen psychiatric disease today and it still continues to be an important health problem despite
the new drugs developed for its treatment. Parkinson's disease is a chronic, progressive,
neurodegenerative movement disorder. Although it is not a completely preventive treatment for
Parkinson's Disease, various improvements in the symptoms of the disease can be achieved
with various drug or surgical treatment methods. While MAO-A inhibitors find use in the
treatment of neurological disorders such as depression and anxiety, MAO-B inhibitors are used
in the treatment of Parkinson's and Alzheimer's diseases. MAO inhibitors appear to be an
effective option for patients with treatment-resistant depression. Moreover, they have
contributed to the development of other enzyme inhibitors as therapeutic agents for the
treatment of Parkinson's disease and Alzheimer's disease, as well as the development of
molecules that harbor different inhibitory functions. For these reasons, there is a need to develop
new, potent MAO inhibitors without side effects in the treatment.

In recent studies, it has been shown that various thiazole derivatives have very strong

inhibitory effects on MAO enzymes. Within the scope of this project, it was planned to
synthesize new compounds containing thiazole group. The structures of the compounds were
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elucidated by *H and *3C NMR, mass spectroscopic methods. The inhibitory effects of the final
compounds on MAO enzymes was investigated. In addition, the binding profiles of the

compounds whose activity was determined on the related enzymes was examined by molecular
modeling studies.

Keywords: Thiazole Ring, Monoamine Oxidase, Enzyme Inhibition, Molecular Docking.
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1. Introduction

The enzyme monoamine oxidase (MAQ) is mostly found in the outer mitochondrial
membrane of cells, whether they are neuronal or not. Its main function is to oxidatively degrade
endogenous monoamines, which include tyramine, adrenaline, dopamine, serotonin, and
noradrenaline. There are two different types of MAO enzymes in the human system: MAO-A
and MAO-B. These enzymes are essential for regulating intracellular amine storage,
neurotransmitter levels, and amine metabolism (Volz et al., 1998; Shulman et al., 2013). The
purpose of monoamine oxidase inhibitors (MAOIS) is to stop neurotransmitters from being
deaminated or broken down. In the treatment of anxiety disorders, Parkinson's disease,
depression disorders, and Alzheimer's disease, they are often used. MAOIs reduce symptoms
related to these disorders by blocking MAO action, which raises brain levels of monoamine
neurotransmitters (Holschneider et al., 2001; Yamada et al., 2004).

Increasing dopaminergic levels and treating problems are the main goals of PD therapy.
This includes non-dopaminergic medications like anticholinergics as well as dopaminergic
medications like L-dopa, dopamine agonists, MAO-B inhibitors, and COMT inhibitors for the
dopaminergic system. The goals of these therapies are to reduce symptoms and maximize
dopamine function. Because both AD and PD include malfunctioning of the cholinergic and
dopaminergic systems, medication research efforts have focused on blocking the enzymes
MAO and ChE in order to restore neurotransmitter levels (Mathew et al., 2019).

Thiazole pharmacophore structure is one of the important groups in medicinal
chemistry. These groups can generally be selected and used in studies for the treatment of
depression and Parkinson’s diseases. Based on the above observations, a new series of thiazole
derivatives were synthesized and their MAO enzymes inhibitory activities were investigated in
order to obtain new biologically active compounds.

2. Experimental

2.1. Chemistry
2.1.1. General procedure for the synthesis of the compounds

Synthesis of 1-(3-morpholinopropyl)-3-phenylthiourea (1)

3-Morpholinopropan-1-aminium (0.0693 mol) refluxed with phenylisothiocyanate
(0.0693 mol) in ethanol (50 mL) for 6 hr. At the end of the reaction, ethanol was evaporated,
and the precipitated product was purified via recrystallization to obtain 1-(3-
morpholinopropyl)-3-phenylthiourea.

Synthesis of target compounds (2a-2e)

From the molecule 1 (1-(3-morpholinopropyl)-3-phenylthiourea), 0.00107 mol of
bromo acetophenone derivatives were refluxed for 4-8 hours. After the reaction was complete,
the mixture was cooled to 0°C to obtain the pure products of 2a-2e.

N-isopropyl-3-(3-morpholinopropyl)-4-phenylthiazol-2(3H)-imine (2a)

Yield: 81 %. *H-NMR (300 MHz, CDCls): § = 1.60 (6H, d, J=6.12 Hz, -CH3), 1.86 (2H,
b, CH>), 2.28-2.54 (6H, b, -CH2+Morpholine), 3.54 (4H, b, Morpholine), 3.65 (1H, m, -CH),
4.47 (2H, b, -CH>), 6.42 (1H, s, Thiazole), 7.39 (2H, m, monosubstitutedbenzene), 7.54 (3H,
m, monosubstitutedbenzene). *C-NMR (75 MHz, CDCls): & = 21.78, 23.71, 45.55, 52.97,
54.45, 54.60, 66.19, 102.06, 129.33, 129.54, 130.64, 137.05, 142.99, 163.29.

N-isopropyl-3-(3-morpholinopropyl)-4-(p-tolyl)thiazol-2(3H)-imine (2b)
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Yield: 78 %. 'H-NMR (300 MHz, CDCls): § = 1.60 (6H, d, J=6.12 Hz, -CH3), 1.86 (2H,
b, CH»), 2.28-2.54 (6H, b, -CH>+Morpholine), 3.54 (4H, b, Morpholine), 3.65 (1H, m, -CH),
448 (2H, b, -CH2), 6.39 (1H, s, Thiazole), 7.30 (4H, dd, J1=7.91 Hz, J,=17.74 Hz,
disubstitutedbenzene). 3C-NMR (75 MHz, CDCls): § = 21.78, 23.71, 45.55, 52.97, 54.45,
54.60, 66.19, 102.06, 129.33, 129.54, 130.64, 137.05, 142.99, 163.29.
N-isopropyl-4-(4-methoxyphenyl)-3-(3-morpholinopropyl)thiazol-2(3H)-imine (2c)
Yield: 77 %. *H-NMR (300 MHz, CDCls): § = 1.59 (6H, d, J=5.91 Hz, -CH3), 1.84 (2H,
b, CH2), 2.29 (4H, b, Morpholine), 2.54 (2H, b, -CH>), 3.56 (4H, b, Morpholine), 3.87 (3H, s, -
CHs3), 4.46 (2H, b, -CH>), 6.37 (1H, s, Thiazole), 7.02 (2H, d, J=8.67 Hz, disubstitutedbenzene),
7.31 (2H, d, J=8.64 Hz, disubstitutedbenzene). 3 C-NMR (75 MHz, CDCls): § = 21.75, 23.75,
45.59, 53.03, 54.51, 55.56, 66.29, 114.64, 131.02.
4-(2-(isopropylimino)-3-(3-morpholinopropyl)-2,3-dihydrothiazol-4-yl)benzonitrile
(2d)
Yield: 80 %. *H-NMR (300 MHz, CDCls): § = 1.50 (6H, d, J=4.96 Hz, -CH3), 2.11 (2H,
b, CH2), 2.67 (6H, b, -CH2+Morpholine), 3.52 (1H, b, -CH), 3.77 (4H, b, Morpholine), 4.17
(2H, b, -CH»), 6.36 (1H, s, Thiazole), 7.61 (2H, d, J=7.99 Hz, disubstitutedbenzene), 7.86 (2H,
d, J=8.09 Hz, disubstitutedbenzene). **C-NMR (75 MHz, CDCls): § = 22.18, 23.50, 44.85,
52.80, 54.49, 55.41, 65.32, 117.66, 130.07, 133.14.
4-(4-fluorophenyl)-N-isopropyl-3-(3-morpholinopropyl)thiazol-2(3H)-imine (2e)
Yield: 85 %. 'H-NMR (300 MHz, CDCls): § = 1.57 (6H, d, J=5.09 Hz, -CH3), 1.95 (2H,
b, CH>), 2.53 (6H, m, -CH2+Morpholine), 3.52 (1H, b, -CH), 3.65 (5H, b, -CH+Morpholine),
4.36 (2H, b, -CHy), 6.38 (1H, s, Thiazole), 7.25 (2H, m, disubstitutedbenzene), 7.43 (2H, m,
disubstitutedbenzene). **C-NMR (75 MHz, CDClz): § =21.86, 23.61, 45.24, 52.97, 54.77,
65.84, 16.54, 116.80, 131.67.

2.2. Biological Activity Studies

The synthesized compounds (2a-2e) were assessed for their in vitro MAO-A and MAO-
B enzyme inhibitory potencies using a modified fluorometric spectrophotometric technique.
Commercial suppliers of the supplies and reagents for the enzyme inhibition assay were Fluka
(Steinheim, Germany) and Sigma-Aldrich (St. Louis, MO, USA). We followed the protocol for
MAO enzymes inhibition that we had previously documented in our research publications (Can
etal., 2017; Can et al., 2018; Evren et al., 2022; Tok et al., 2021).

3. Results and Discussion
3.1. Chemistry

The outline synthesis of the target derivatives 2a-2e was given in Scheme 1. First, 3-
morpholinopropan-1-aminium was refluxed with phenyl isothiocyanate to obtain compound
(1). The precipitate (1) was dried and refluxed with a series of 2-bromoacetophenone
derivatives in ethanol for about 6 hr. After cooling the reaction, the precipitate of a series
derivatives was filtered and obtained purely. The structures of the synthesized compounds were
elucidated by *H-NMR, 3C-NMR, and mass spectroscopy data.
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Scheme 1. Synthesis way of the compounds 2a-2e.

3.2. Biological activity

The biological activity results of the obtained compounds were given in Table 1.
According to the results, the all obtained compounds showed inhibitory activity on both
enzymes at varying rates. The calculated ICso values of the compounds against the MAO-A
enzyme are as follows, respectively: 0.104+0.004 uM, 0.120+0.005 uM, 0.058+0.002 uM,
0.089+0.004 uM and 0.154+0.006 uM. The calculated 1Cso values of the compounds against
the MAO-B enzyme are as follows, respectively: 0.113+£0.005 uM, 0.174+0.007 uM,
0.069+0.002 uM, 0.078+0.003 uM and 0.218+0.010 uM. According to these results,
compounds 2c and 2d were found to be the most effective derivatives in the series against
MAO-A and MAO-B isoenzymes.
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Table 1: % inhibition and ICso values of the synthesized compounds.

Compounds 1Cs0 (uM) hMAO-A ICso (uM) hMAO-B
2a 0.104+0.004 0.113+0.005
2b 0.120+0.005 0.174+0.007
2c 0.058+0.002 0.069+0.002
2d 0.089+0.004 0.078+0.003
2e 0.154+0.006 0.218+0.010
Moclobemide 6.061+0.262
Selegiline 500;;3

4. Conclusion

Within the scope of this study, 5 new thiazole-derived compounds were synthesized.
The structures of the obtained compounds were confirmed by NMR and HRMS spectra. The
effects of the resulting compounds on MAO enzymes were evaluated by the fluorometric
method. As a result of activity studies, it was observed that the compounds had MAO-A and
MAO-B enzyme inhibitory activity at various levels. compounds 2c and 2d were found to be
the most effective derivatives in the series against MAO-A and MAO-B isoenzymes.
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Abstract

Alzheimer's disease (AH) is the most common of the dementia-type diseases and it is
not known exactly what the cause of the disease is. Currently, there is no treatment that can stop
the degenerative process or prevent its progression. Alzheimer's disease; As it causes cognitive,
emotional and behavioral disorders, it reduces the quality of life of the person himself and his
environment. With the development of modern medicine, this disease has become a serious
problem all over the world due to the prolongation of human life and the increase in the elderly
population day by day. With the increase in the disease, the country's economies are negatively
affected by this situation in terms of patient care and health expenses. Existing drug treatments
could not go beyond palliative treatment and drug researches in this field are still continuing
rapidly.

In recent studies, the anticholinesterase enzyme inhibition effects of various chalcone
derivatives was demonstrated. Within the scope of this study, it was planned to synthesize new
compounds bearing the chalcone group in its structure. The structures of the compounds were
elucidated by *H and 3C NMR, mass spectroscopic methods. The inhibitory effect of the final
compounds on cholinesterase enzymes was investigated by using modified Ellman’
spectroscopy technique. In addition, the binding profiles of the compounds whose activity was
determined on the related enzymes was examined by molecular modeling studies.

Keywords: Chalcone Derivatives, Cholinesterase, Enzyme Inhibition, Molecular
Docking.
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1. Introduction

Amyloid plagues and neurofibrillary tangles are two neuropathological lesions that are
indicative of Alzheimer's disease (Danysz et al., 1998). This is the reason behind prodromal
Alzheimer's disease, also known as progressive amnestic condition of the pre-dementia stage
(Lancelot et al., 1998). Alzheimer's disease is characterized by difficulty in speaking, writing,
planning, comprehending visual imagery, and carrying out routine duties. Memory alterations
are followed by changes in personality (Kornhuber et al., 1994). Cellular pathology and
cognitive tests can confirm the diagnosis in patients exhibiting these distinctive symptoms. A
complete medical history and physical examination are also necessary for the diagnosis of
Alzheimer's disease, as it cannot be determined by a single test. Alzheimer's disease is
confirmed by observable amyloid plaques and shrinking brain size as a result of neuronal and
synaptic loss (Howard et al., 2012).

Regretfully, Alzheimer's disease currently has no effective treatment. The current
therapies are palliative measures that slow the disease's development by raising acetylcholine
(ACh) concentrations. Acetylcholine levels dropping when cholinergic neurons die is one of
the key characteristics of Alzheimer's disease (Olin et al., 2001). The FDA-approved
cholinesterase inhibitors donepezil, galantamine, and rivastigmine are used to treat AD. These
medications not only have little impact in delaying the onset of Alzheimer's disease, but they
also have negative side effects such bradycardia, decreased appetite, vomiting, and cramping
in the muscles (Olin et al., 2001).

Chalcone pharmacophore structure is one of the important groups in medicinal
chemistry. These groups can generally be selected and used in studies for the treatment of
Alzheimer's disease. Based on the above observations, a new series of chalcone derivatives
were synthesized and their anticholinesterase activities were investigated in order to obtain new
biologically active compounds.

2. Experimental
2.1. Chemistry

2.1.1. General procedure for the synthesis of the compounds
N-(4-(3-(3,4-Dimethoxyphenyl)-3-oxoprop-1-en-1-yl)phenyl)acetamide synthesis (1)

In methanol, potassium hydroxide (100 mmol, 5.6 g) was dissolved. The solution was
supplemented with 100 mmol of 3-dimethoxyacetophenone and 100 mmol of 4-
acetamidobenzaldehyde, weighing 16.3 g, and allowed to mix at room temperature. After 48
hours of stirring the reaction mixture, the colorful precipitate that developed was filtered out.
The crude substance was crystallized from ethanol after drying.

Synthesis of 3-(4-aminophenyl)-1-(3,4-dimethoxyphenyl)prop-2-en-1-one (2)

After dissolving N-(4-(3-(3,4-Dimethoxyphenyl)-3-oxoprop-1-en-1-yl)acetamide (1)
(70 mmol) in 50 mL of ethanol, 10 mL of HCI was added. After 12 hours of reflux boiling the
reaction mixture, cold water was introduced to the experimental medium and NH3 was used to
neutralize the reaction. After filtering, washing with water, drying, and crystallizing from
ethanol, the precipitated substance was removed.
Synthesis of 2-chloro-N-(4-(3-(3,4-dimethoxyphenyl)-3-oxoprop-1-en-1-yl)phenyl)acetamide

3)
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200 mL of THF was wused to dissolve 3-(4-Aminophenyl)-1-(3,4-
dimethoxyphenyl)prop-2-en-1-one (2) (50 mmol), which was then added to an ice bath that was
set up on a magnetic bottom heating stirrer. To this solution, TEA (33 mmol, 4.63 mL) was
added. After being dissolved in 10 mL THF, 33 mmol of chloroacetyl chloride (2.63 mL) was
added to a dropping funnel. Dropwise additions of chloroacetyl chloride solution were made to
the 3-(4-aminophenyl)-1-(3,4-dimethoxyphenyl)prop-2-en-1-one (2) solution, with constant
stirring. An additional hour was spent on the reaction once the dripping operation was finished.
Ice water was added to the leftover residue after THF was extracted under low pressure, and
the resulting solidified product was then filtered. After being thoroughly cleaned with water,
the crude product was dried and crystallized from ethanol.

Synthesis of target compounds (4a-4j)

The proper dithiocarbamate derivative (1 mmol) was added after compound 3 (1 mmol)
and potassium carbonate (1 mmol, 0.138 g) were dissolved in acetone. For twelve hours, the
reaction mixture was maintained at 40°C under reflux. Acetone was evaporated in an open
container under a fume hood once the reaction's termination was identified by TLC control.
After that, the residue was filtered and cleaned with water. The ethanol-derived crude product
was dried and crystallized.
2-((4-(3-(3,4-Dimethoxyphenyl)-3-oxoprop-1-en-1-yl)phenyl)amino)-2-oxoethyl  pyrrolidine-
1-carbodithioate (4a)

Yield: 75 %, HRMS (m/z): [M+H]+ calcd for CasH26N204S2: 471.1407; found:
471.1403.
2-((4-(3-(3,4-Dimethoxyphenyl)-3-oxoprop-1-en-1-yl)phenyl)amino)-2-oxoethyl piperidine-1-
carbodithioate (4b)

Yield: 85 %, HRMS (m/z): [M+H]+ calcd for CasH2sN204S2: 485.1563; found:
485.1568.
2-((4-(3-(3,4-Dimethoxyphenyl)-3-oxoprop-1-en-1-yl)phenyl)amino)-2-oxoethyl ~ 4-methylpi
peridine-1-carbodithioate (4c)

Yield: 70 %, HRMS (m/z): [M+H]+ calcd for CosH3oN204S2: 499.1720; found:
499.1713.
2-((4-(3-(3,4-Dimethoxyphenyl)-3-oxoprop-1-en-1-yl)phenyl)amino)-2-oxoethyl 4-methyl
piperazine-1-carbodithioate (4d)

Yield: 77 %, HRMS (m/z): [M+H]+ calcd for CasH29N304S2: 500.1672; found:
500.1672.
2-((4-(3-(3,4-Dimethoxyphenyl)-3-oxoprop-1-en-1-yl)phenyl)amino)-2-oxoethyl 4-ethyl
piperazine -1-carbodithioate (4e)

Yield: 82 %, HRMS (m/z): [M+H]+ calcd for CosH31N304S2: 514.1829; found:
514.1820.
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2-((4-(3-(3,4-Dimethoxyphenyl)-3-oxoprop-1-en-1-yl)phenyl)amino)-2-oxoethyl  4-trifluoro
methylphenylpiperazine-1-carbodithioate (4f)

Yield: 88 %, HRMS (m/z): [M+H]+ calcd for CaiHzoN3O4F2S2: 630.1703; found:
630.1697.

2-((4-(3-(3,4-Dimethoxyphenyl)-3-oxoprop-1-en-1-yl)phenyl)amino)-2-oxoethyl ~ 4-methoxy
phenylpiperazine-1-carbodithioate (4Q)

Yield: 74 %, HRMS (m/z): [M+H]+ calcd for Cs1H33N30sS2: 296.6004; found:
296.6000.

2-((4-(3-(3,4-Dimethoxyphenyl)-3-oxoprop-1-en-1-yl)phenyl)amino)-2-oxoethyl 4-nitropheny
Ipiperazine-1-carbodithioate (4h)

Yield: 79 %, HRMS (m/z): [M+H]+ calcd for Cs2H3aN204S;: 575.2033; found:
575.2023.

2-((4-(3-(3,4-Dimethoxyphenyl)-3-oxoprop-1-en-1-yl)phenyl)amino)-2-oxoethyl
benzylpiperidine -1-carbodithioate (4i)

Yield: 84 %, HRMS (m/z): [M+H]+ calcd for C3oH37N304S2: 568.2298; found:
568.2288.

2-((4-(3-(3,4-Dimethoxyphenyl)-3-oxoprop-1-en-1-yl)phenyl)amino)-2-oxoethyl 4-cyclohexyl
piperazine-1-carbodithioate (4j)

Yield: 80 %, HRMS (m/z): [M+H]+ calcd for Cs3oH37N304S;: 568.2298; found:
568.2288.

2.2. Biological Activity Studies

The synthesized compounds (4a-4J) were assessed for their in vitro AChE and BChE
enzyme inhibitory potencies using a modified Ellman's spectrophotometric technique (Ellman
etal., 1961). Commercial suppliers of the supplies and reagents for the enzyme inhibition assay
were Fluka (Steinheim, Germany) and Sigma-Aldrich (St. Louis, MO, USA). We followed the
protocol for cholinesterase enzyme inhibition that we had previously documented in our
research publications (Saglik et al., 2016; Demir Ozkay et al., 2016; Demir Ozkay et al., 2017,
Hussein et al., 2018; Tok et al., 2019).

3. Results and Discussion
3.1. Chemistry

To obtain the final compounds prepared to examine cholinesterase enzyme inhibitor
activities, firstly, compound (1) was obtained by the chalcone reaction of 3'.4'-
dimethoxyacetophenone and 4-acetamidobenzaldehyde. As a result of the treatment of this
obtained compound with HCI, the primary amine group was introduced into the structure and
compound (2) was obtained. In the 3rd synthesis step, compound (3) was obtained by
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performing an acetylation reaction. In the last reaction step, compound (3) was reacted with
various dithiocarbamate derivatives for the synthesis of target compounds (4a-4j). The
synthesis pathway of compounds was summarized in Scheme 1.
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Scheme 1. Synthesis way of the compounds 4a-4j.
3.1. Biological activity

4a
/N

_N

The biological activity results of the obtained compounds were given in Table 1.
According to the results, none of the compounds showed remarkable activity on BChE enzyme.
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On the other hand, it can be seen that all tested compounds show higher AChE inhibition
potency than BChE. At the 10 M concentration, all derivatives displayed more than 50%
inhibition. At the 10* M concentration, compounds 4d, 4e and 4g could show more than 50%
activity. So, only these compounds could pass the second step of enzyme inhibition assay by
using its further concentrations (ranging from 10> M to 10-° M concentrations). The ICso values
of the compounds 4d, 4e and 49 were calculated as follow respectively: 0.129+0.005 uM,
0.075+0.003 uM and 0.285+0.012 pM. The compound showed AChE enzyme inhibition profile
with ICso value of 0.1856+0.006 uM. Compound 4e was found as the most active derivative in
the series.
Table 1: % inhibition and 1Cso values of the synthesized compounds.

AChE BChE
Compounds % Inhibition AChE % Inhibition BChE
ICso (uM ICso (UM
10°M 104 M DEM e 104 M % (kM)
65.336  46.384 28.812  21.436
4a 11262 +0.632 >100 +0.901  +0.863 >1000
69.174  43.156 29.574 20112
4b 11.048  +0.751 >100 $0.857  +0.757 45
72459 40229 32191  24.630
4c 12309  40.847 200 +1.185  +0.931 1
89.267  86.976 0.129 36228  23.247
4d +1.866  +2.041  +0.005  +£1.097 " +0.874 s
92502  87.338 0.075 31764  20.797
4e 12348 +1.655  £0.003 0936  +0.963 >1000
79.848 39518 29633 24.014
At +1.505  +0.724 >100 +0.875  +0.830 >1000
87.246  80.346 0.285 25308  19.875
49 41902 1142 0012 +0.721  +0.757 >0
80.666  43.957 37851 29.349
4h 11867  +0.726 >100 10040 10968 1000
. 83112 40346 34975  26.868
4 +1.614  +1.051 =) +0.837  +0.809 1000
. 75474 41.487 30469  23.533
4 11484 41233 ~100 11088 +0.821 ~1000
Doneoezil | 99156 97.395 0.0201 J ] ]
P +1302  +1255  +0.0010
Tacri 99.827  98.651 0.0064
acrine - - -

+1.378 +1.402 +0.0002

4. Conclusion

Within the scope of this study, 10 new chalcone-derived compounds were synthesized.
The structures of the obtained compounds were confirmed by NMR and HRMS spectra. The
effects of the resulting compounds on ChE enzymes were evaluated by the Ellman method. As
a result of activity studies, it was observed that the compounds had AChE and BChE enzyme
inhibitory activity at various levels. The most active compound among the compounds was
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compound 4e, which showed inhibitory activity on the AChE enzyme with an
1C50=0.075+0.003 uM value.
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Abstract

Neurodegenerative illnesses have a high death rate and lower quality of life, particularly
Alzheimer's disease (AD). Because the pathogenesis of AD is still poorly understood and
treatment for AD has not yet reached the required level, advancements in the treatment of AD
and other neurodegenerative disorders are crucial. AD is the most prevalent neurodegenerative
iliness we come across. Additionally, AD ranks lower than causes like cancer and disorders of
the cardiovascular system among all causes of death, and it is without a doubt the
neurodegenerative disease that kills the most people. The World Health Organization projects
that, by 2050, there will be 139 million people suffering from dementia, primarily from AD. It
is believed that when cholinergic activity decreases, the amount of acetylcholine (Ach) also
decreases, which causes learning and memory problems in the person. Therefore, increasing
the ACh concentration has been proposed as a way to once again increase cholinergic activity.
Inhibitors of the acetylcholinesterase (AChE) enzyme, which breaks down ACh, are used to
raise ACh levels. Since piperazine's hydrophobic nature helps the structure it is a part of cross
the blood-brain barrier, it is widely employed in studies on the treatment of AD, Parkinson's
disease, and other neurodegenerative illnesses.

Within the scope of this study, the synthesis of new piperazine derivatives, elucidation
of their structures, and investigation of their AChE enzyme inhibitor activities were carried out.
Molecular docking studies were performed to evaluate the AChE enzyme inhibition potential
of the active derivatives.
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Introduction

Alzheimer’s Disease (AD) is a neurodegenerative disorder whose pathophysiology has
not been fully elucidated. AD, which is considered the main cause of dementia, causes more
deaths compared to other neurodegenerative disorders. Although the pathophysiology of the
disease has not yet been fully elucidated, there are several accepted approaches, including:
cholinergic hypothesis, amyloid hypothesis, neurodegenerative taupathies and oxidative stress
hypothesis. In 1982, the cholinergic hypothesis emerged as a result of the work of Bartus et al.
It is the hypothesis on which the FDA-approved drug molecules Donepezil, Rivastigmine and
Galantamine, which are actively used in the treatment of AD, are based and it differs from other
hypotheses due to its feature. This hypothesis is based on the observation of a decrease in the
cholinergic system in individuals with AD. It is thought that with a decrease in cholinergic
activity, decreased ACh level and consequently learning and memory problems occur in the
individual. For this reason, increasing the amount of ACh has been proposed as a solution to
increase cholinergic activity again. In order to increase the amount of ACh, the AChE enzyme
responsible for its degradation is utilized. Acetylcholinesterase (AChE) is an extremely
important neurotransmitter that is thought to have an important role in many neurodegenerative
disorders. It is believed that when cholinergic activity decreases, the amount of acetylcholine
(Ach) also decreases, which causes learning and memory problems in the person. Therefore,
increasing the ACh concentration has been proposed as a way to once again increase cholinergic
activity. Inhibitors of the AChE enzyme, which breaks down ACh, are used to raise ACh levels.
Nowadays, acetylcholinesterase inhibitors such as Donepezil and Rivastigmine are actively
used in the treatment of AD. The basis of these treatments is based on restoring the cholinergic
system by suppressing acetylcholinesterase (Ahmad & Anderson, 2021; Bartus et al., 1982;
Craig et al., 2011; Hampel et al., 2018; Mathew et al., 2021).

With two secondary nitrogen atoms, piperazine is a ring structure that is a member of
the 6-membered diazocyclo alkane class. Because of its non-planar, flexible shape, piperazine
forms hydrogen bonds with target enzymes. The structure of many pharmacological active
compounds from various indication groups includes piperazine. Since piperazine's hydrophobic
nature helps the structure it is a part of cross the blood-brain barrier, it is widely employed in
studies on the treatment of AD, Parkinson's disease, and other neurodegenerative disorders
(Carradori & Silvestri, 2015; Mathew et al., 2021).

In this study, it was aimed to design, synthesize and characterize new and unique
compounds containing piperazine rings and to examine their inhibitory activities against the
AChE enzyme. In this direction, four different piperazine derivative compounds were
synthesized. Later, their structures were elucidated by *H-NMR and **C-NMR. Then, the AChE
enzyme inhibitor potential of the four piperazine derivative compounds obtained was
investigated by in vitro experiments.

Methods
Chemistry

All reagents used were obtained from industrial suppliers and were used without any
purification process. Nuclear magnetic resonance, or *H-NMR Bruker Bioscience, Billerica,
MA, USA,; Bruker DPX 300 FT-NMR spectrometer; Bruker DPX 75 MHz spectrometer for
13C-NMR. The unit of expression for the coupling constants (J) was Hertz (Hz). TLC was used
to examine the purities of compounds 2a—2d using silica gel 60 F254 (Merck KGaA, Darmstadt,
Germany).
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General procedure for the synthesis of the compounds.

Synthesis of 1-(4-(Piperazin-1-yl)phenyl)ethan-1-one Derivatives.

For thirty-six hours, potassium carbonate and 1-(4-Fluorophenyl)ethan-lone and
secondary amine derivatives were refluxed in DMF. The mixture was put into ice water to stop
the reaction. After filtering, washing with water, drying, and crystallizing from ethanol, the
precipitated product was obtained.

General procedure for synthesis of target compounds (2a-2d).

Ethanol was used to dissolve 1-(4-(Piperazin-1-yl)phenyl)ethane-1-one derivatives.
KOH was then added to the reaction mixture. The reaction mixture was stirred at room
temperature for twenty minutes. After this period was completed, Aldehyde derivatives were
added and the reaction mixture was stirred at room temperature. After termination of the
reaction, the precipitated product was separated, dried, and then recrystallized from ethanol.

1-(4-(4-Allylpiperazin-1-yl)phenyl)-3-(3,4-dimethoxyphenyl)prop-2-en-1-one (2a).

Yield: 79 %. 'H-NMR (300 MHz, CDCls): § = 2.97 (4H, m, piperazine), 3.43 (2H, d,
J=6.51 Hz, allyl-CH>), 3.76 (4H, m, piperazine), 4.30 (6H, d, J=7.53 Hz, -OCH?3), 5.59 (2H, m,
Allyl-CH>), 6.26 (1H, m, allyl-CH), 7.28 (2H, d, J=8.80 Hz, disubstituebenzene), 7.60 (1H, s,
trisubstituebenzene), 7.60 (2H, m, trisubstituebenzene), 7.78 (1H, d, J=15.55 Hz, chalcone-
CH), 8.11 (1H, d, J=15.52 Hz, chalcone-CH), 8.36 (2H, d, J=8.89 Hz, disubstituebenzene). *C-
NMR (75 MHz, CDCls): 6 = 47.67, 53.06, 56.28, 62.09, 110.38, 111.42, 113.88, 118.87,
120.31, 123.13, 128.65, 128.80, 130.94, 134.95, 143.66, 149.50, 151.37, 154.38, 188.51.

1-(4-(4-Allylpiperazin-1-yl)phenyl)-3-(3,5-dihydroxyphenyl)prop-2-en-1-one (2b).

Yield: 82 %. *H-NMR (300 MHz, CDCls): § = 3.02 (4H, m, piperazine), 3.50 (2H, d,
J=6.59 Hz, allyl-CH>), 3.77 (4H, m, piperazine), 4.33 (6H, d, J=7.60 Hz, -OCH?3), 5.60 (2H, m,
Allyl-CH>), 6.28 (1H, m, allyl-CH), 7.33 (2H, d, J=8.76 Hz, disubstituebenzene), 7.66 (1H, s,
trisubstituebenzene), 7.72 (2H, m, trisubstituebenzene), 7.89 (1H, d, J=15.49 Hz, chalcone-
CH), 8.12 (1H, d, J=15.51 Hz, chalcone-CH), 8.38 (2H, d, J=8.90 Hz, disubstituebenzene). *C-
NMR (75 MHz, CDCIs): 6 = 52.04, 55.01, 56.28, 62.09, 110.38, 114.78, 119.87, 120.31,
123.13, 127.69, 128.01, 137.16, 143.66, 149.50, 151.37, 153.88, 188.10.

3-(3,4-dihydroxyphenyl)-1-(4-(4-(2-methoxyethyl)piperazin-1-yl)phenyl)prop-2-en-
1-one (2¢).

Yield: 80 %. *H-NMR (300 MHz, CDCls): 8 = 1.65 (2H, b, -CH2), 2.67 (4H, m,
piperazine), 3.40 (3H, s, -CHz), 3.43 (4H, m, piperazine), 3.58 (2H, m, -CH>), 3.96 (6H, d,
J=7.44 Hz, -OCHp3), 6.26 (1H, m, allyl-CH), 6.91 (2H, m, disubstituebenzene), 6.95 (1H, s,
trisubstituebenzene), 7.17 (1H, d, J=1.92 Hz, trisubstituebenzene), 7.25 (1H, dd, J1=1.71 Hz,
J»=8.29 Hz, trisubstituebenzene), 7.44 (1H, d, J=15.54 Hz, chalcone-CH), 7.76 (1H, d, J=15.56
Hz, chalcone-CH), 8.01 (2H, d, J=9.01 Hz, disubstituebenzene). 3C-NMR (75 MHz, CDCls):
d=47.67,53.06, 56.28, 62.09, 110.38,111.42, 113.88, 118.87, 120.31, 123.13, 128.65, 128.80,
130.94, 134.95, 143.66, 149.50, 151.37, 154.38, 188.51.

3-(3,5-dihydroxyphenyl)-1-(4-(4-(2-methoxyethyl)piperazin-1-yl)phenyl)prop-2-en-
1-one (2d).
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Yield: 79 %. *H-NMR (300 MHz, CDCls): § = 3.02 (4H, m, piperazine), 3.60 (2H, d,
J=6.90 Hz, allyl-CH>), 3.87 (4H, m, piperazine), 4.48 (6H, d, J=7.45 Hz, -OCH?3), 5.56 (2H, m,
Allyl-CH>), 6.48 (1H, m, allyl-CH), 7.45 (2H, d, J=8.92 Hz, disubstituebenzene), 7.78 (1H, s,
trisubstituebenzene), 7.96 (2H, m, trisubstituebenzene), 8.01 (1H, d, J=15.62 Hz, chalcone-
CH), 8.24 (1H, d, J=15.62 Hz, chalcone-CH), 8.40 (2H, d, J=8.78 Hz, disubstituebenzene). 13C-
NMR (75 MHz, CDCl3): 6 = 49.04, 53.23, 57.43, 64.24, 72.88, 102.78, 112.33, 121.21, 123.13,
127.22,128.01, 130.65, 137.16, 144.46, 149.50, 151.67, 154.38, 189.1.

Cholinesterase Enzymes Inhibition Assay

The synthesized compounds (2a—2d) were assessed for their in vitro AChE and BChE
enzyme inhibitory potencies using a modified Ellman's spectrophotometric technique (Ellman
etal., 1961). Commercial suppliers of the supplies and reagents for the enzyme inhibition assay
were Fluka (Steinheim, Germany) and Sigma-Aldrich (St. Louis, MO, USA). We followed the
protocol for cholinesterase enzyme inhibition that we had previously documented in our
research publications (Demir Ozkay et al., 2016; Saglik et al., 2022).

Result and Discussion
Chemistry

Compounds 2a-2d were synthesized as outlined in Scheme 1. The target compounds
obtained by ring closure reaction. The structures of the gained compounds were demonstrated
by means of spectroscopic methods, namely *H-NMR and *C-NMR.

\ O DMF/K,CO /N 0
R—N  NH + F©—< ———28> RN N@—/<

o—

KOH/EtOH O\
< :> Ry

R

3
-0 R
0B
. o,
\_/ -
R> Rs

Compounds R1
8 0
2a ¢ \\CH2 <" CHjs H
H>
8 o
2b ¢ 73CH, H < CH;
Ho
H>
2 ~CcOch,  ~ch H
Ha
H>
C (0]
~“>c7CH
2d H2 3 H /O\CH3

2rdInternational Congress of Medical and Health Sciences Studies ICOMESS 2023), Dec 13-14 2023
Ankara / TURKEY | 39




IC ESS 2" International .
Congress of Medical and

Health Sciences Studies
ISBN: 978-62%-6488-60-1

Cholinesterase Enzymes Inhibition Assay

Fluorometric ChE enzyme inhibition assay was used to investigate the ChE inhibition
potential of the synthesized compounds. The two-stage experimental protocol was performed
by applying two different concentrations of the compounds. Inhibition percentages of reference
drugs and synthesized compounds at 10 and 10* M concentrations were determined; Based
on this, the ICsg values of the compounds were found.

Table 1. % Inhibition of the synthesized compounds and Donepezile against AChE and BChE

enzymes.

Compound AChE BChE
I1Cs0 (M) 1Cs0 (M)

2a 0.154+0.007 >1000

2b 0.180+0.007 >100

2c 0.060+0.003 >1000

2d 0.094+0.003 >1000

Donepezile  0.0201+0.0014

Tacrin - 0.0064+0.0002

Conclusion

The designed piperazine derivative compounds were successfully synthesized. Then,
their characterization was carried out with *H-NMR and **C-NMR. ChE enzyme inhibitory
activities were examined in in vitro studies and it was observed that the obtained compounds
selectively inhibited the AChE enzyme. Compound 2c and compound 2d had ICso
=0.060+0.003uM and 1Csp =0.094+0.003 uM inhibition values, respectively, against the AChE
enzyme. Compound 2c and compound 2d did not show significant activity against the BChE
enzyme. Compound 2c came to the fore with its activity against the AChE enzyme.
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Investigation of Anticancer Effects of New Piperazine Derivatives
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Abstract

Cancer is a major public health problem worldwide. Cancer is currently one of the most
serious diseases and is the second leading cause of death for people living in the USA today.
The frequency of cancers seen in male and female patients is different. for example, prostate,
bronchial, lung and colorectal cancers in men account for almost half (48%) of all cases. In
women, lung cancer, breast cancer and colorectal cancers account for more than half (51%) of
them. The interesting thing is that prostate cancer accounts for almost a quarter of cases in men,
while breast cancer accounts for almost a third of cases in women. Due to the blood vessels
formed during the angiogenesis process, the nutrients and oxygen required for tumor growth
are provided. Therefore, angiogenesis is very important for cancer disease because of its
importance for tumor growth. More recently, with the development of targeted therapy and
immunotherapy, mortality reductions have been observed in many cancers, especially lung
cancer. Anticancer compounds are used in cancer treatments with different variations.
Compounds containing piperazine stand out with their high antiproliferative activities. Today,
there are compounds such rociletinib, abemaciclib, bosutinib, dexrazoxane, dasatinib and
imatinib that are FDA approved and contain piperazine

In this study, new piperazine derivatives were synthesized, their structures were
elucidated, and their anticancer activities were investigated. Molecular docking studies were
performed to evaluate the anticancer potential of active derivatives.

Keywords: Anticancer, HT-29, Piperazine.
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Introduction

Cancer stands out among today's diseases in many ways. The reason for this is the
frequency of the disease, the inability to fully discover radical treatments, and the mortality of
the disease. Cancer is currently one of the most serious diseases and is the second leading cause
of death for people living in the USA today. The frequency of cancers seen in male and female
patients is different. for example, prostate, bronchial, lung and colorectal cancers in men
account for almost half (48%) of all cases. In women, lung cancer, breast cancer and colorectal
cancers account for more than half (51%) of them. The interesting thing is that prostate cancer
accounts for almost a quarter of cases in men, while breast cancer accounts for almost a third
of cases in women. When we evaluate the cancers among themselves, lung cancers and
colorectal cancers stand out in both genders, while breast cancers in women and prostate
cancers in men also attract attention. Studies are being carried out to see anticancer activity by
designing different compound structures. Due to the blood vessels formed during the
angiogenesis process, the nutrients and oxygen required for tumor growth are provided.
Therefore, angiogenesis is very important for cancer disease because of its importance for tumor
growth. It is clear that tumor growth can be prevented by blocking angiogenesis. Proangiogenic
regulators include transforming growth factor-p (TGF-B), platelet-derived growth factor
(PDGF), vascular endothelial growth factor (VEGF), epidermal growth factor (EGF), fibroblast
growth factor (FGF), angiopoietins, integrins, and matrix metalloproteinases (MMPSs). The
most significant and well-known of these proangiogenic regulators is VEGF, particularly its
particular receptor tyrosine protein kinase, vascular endothelial growth factor 2 (VEGFR-2,;
also referred to as KDR or FLK1) (Kiani Shahvandi et al., 2022; Siegel et al., 2022, 2023; Wang
etal., 2021).

When the studies in the literature were examined, it was seen that the presence of the
piperazine ring positively affected the anticancer activity of the compounds. For this reason,
the compounds designed and synthesized in this study were developed based on the piperazine
ring. With two secondary nitrogen atoms, piperazine is a ring structure that is a member of the
6-membered diazocyclo alkane class. Because of its non-planar, flexible shape, piperazine
forms hydrogen bonds with target enzymes. The structure of many pharmacological active
compounds from various indication groups includes piperazine (Mathew et al., n.d.; Osmaniye
etal., 2018).

Within the scope of this study, it was aimed to design, synthesize, characterize and
examine the anticancer activities of new and unique compounds containing piperazine ring. In
this direction, four different piperazine derivative compounds were synthesized. Then, their
structures were elucidated by 'H-NMR and C-NMR, and their anticancer potential was
investigated with the help of the MTT cytotoxicity process.

Methods
Chemistry

All reagents used were obtained from industrial suppliers and were used without any
purification process. *H-NMR (nuclear magnetic resonance) Bruker DPX 300 FT-NMR
spectrometer; *C-NMR, Bruker DPX 75 MHz spectrometer (Bruker Bioscience, Billerica,
MA, USA). The coupling constants (J) were expressed in Hertz (Hz). The purities of
compounds 3a-3d were checked by TLC on silica gel 60 F254 (Merck KGaA, Darmstadt,
Germany).
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General procedure for the synthesis of the compounds.

Synthesis of 2-Chloro-N-(p-tolyl)acetamide.

Chloroacetyl chloride was added dropwise to a mixture of p-toluidine and in
triethylamine in tetrahydrofuran in an ice bath. After completion of the reaction, tetrahydrofuran
was removed with negative pressure, and the precipitated product was washed with water to
remove the resulting salt.

Synthesis of Sodium 4-substituepiperazine-1-carbodithioate Derivatives.

Carbon disulfide diluted with ethanol was added dropwise to the ethanol mixture
consisting of piperazine derivatives and NaOH in an ice bath. After 2 hours, upon completion
of the reaction, the precipitated product was separated by filtration and finally washed with
diethylether and dried.

General procedure for synthesis of target compounds (3a-3d).

2-Chloro-N-(p-tolyl)acetamide and Sodium 4-substituepiperazine-1-carbodithioate
derivatives were mixed in acetone for 4 hours. After completion of the reaction, acetone was
evaporated under reduced pressure. The product was washed with water to remove the salt it
contained.

2-Oxo0-2-(p-tolylamino)ethyl 4-cyclohexylpiperazine-1-carbodithioate (3a).

Yield: 82 %. 'H-NMR (300 MHz, CDCls): & = 1.23 (4H, m, Cyclohexyl), 1.65 (2H, m,
Cyclohexyl), 1.83 (4H, m, Cyclohexyl), 2.31 (3H, s, -CH3), 2.35 (1H, b, Cyclohexyl), 2.69 (4H,
b, piperazine), 3.97 (2H, b, piperazine), 4.24 (2H, s, -CH2), 4.37 (2H, b, piperazine), 7.14 (2H,
m, disubstituebenzene), 7.41 (2H, d, J=8.51 Hz, disubstituebenzene), 9.03 (1H, s, -NH). 3C-
NMR (75 MHz, CDCls): 6 = 20.93, 25.73, 26.16, 28.90, 40.23, 42.89, 48.44, 51.05, 53.09,
63.27, 119.80, 129.39, 133.83, 135.44, 166.89, 195.30.

2-0x0-2-(p-tolylamino)ethyl 4-(4-methoxyphenyl)piperazine-1-carbodithioate (3b).

Yield: 78 %. H-NMR (300 MHz, CDCls): § = 2.32 (3H, s, -CHs), 3.20 (4H, b,
piperazine), 3.79 (3H, s, -CHz), 4.13 (2H, b, piperazine), 4.27 (2H, s, -CHz), 4.54 (2H, b,
piperazine), 6.90 (4H, m, disubstituebenzene), 7.15 (2H, m, disubstituebenzene), 7.43 (2H, m,
disubstituebenzene), 8.97 (1H, s, -NH). 3C-NMR (75 MHz, CDCls): § = 20.93, 40.33, 50.51,
52.40, 55.59, 114.62, 119.00, 119.83, 120.20, 129.42, 129.65, 133.93, 135.37, 144.33, 154.69,
166.70, 196.04.

2-0x0-2-(p-tolylamino)ethyl 4-(4-nitrophenyl)piperazine-1-carbodithioate (3c).

Yield: 79 %. *H-NMR (300 MHz, CDCls): = 1.60 (3H, s, -CH3), 2.33 (4H, d, J=9.40
Hz, piperazine), 4.20 (2H, s, piperazine), 4.27 (2H, s, -CHy), 4.57 (2H, b, piperazine), 6.81 (4H,
d, J= 9.41 Hz, disubstituebenzene), 7.15 (2H, m, disubstituebenzene), 7.42 (2H, m,
disubstituebenzene), 8.19 (1H, s, -NH). *C-NMR (75 MHz, CDCls): § = 21.02, 40.30, 45.70,
49.08, 112.34, 119.81, 120.19, 126.09, 129.46, 129.65, 135.61, 153.66, 166.48, 186.05.

2-0X0-2-(p-tolylamino)ethyl 4-(4-(trifluoromethyl)phenyl)piperazine-1-
carbodithioate (3d).
Yield: 74 %. 'H-NMR (300 MHz, CDCls): & = 2.33 (4H, d, J=9.96 Hz, piperazine), 4.20 (2H,
s, piperazine), 3.48 (3H, m, -CH3), 4.17 (2H, m, piperazine), 4.27 (2H, s, -CH>), 4.54 (2H, b,
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piperazine), 6.92 (2H, d, J= 8.64 Hz, disubstituebenzene), 7.15 (2H, m, disubstituebenzene),
7.43 (2H, m, disubstituebenzene), 7.54 (2H, d, J= 8.59 Hz, disubstituebenzene), 8.89 (1H, s, -
NH). C-NMR (75 MHz, CDCls): & = 20.93, 40.32, 42.90, 47.14, 49.59, 51.64, 119.83,
120.20, 122.73, 126.70, 129.44, 129.65, 134.02, 135.30, 151.95, 166.50, 196.42.

Citotoxicity Assay

The MTT test is a cytotoxicity assay that is used to identify living cells by the color
change of the formed formazan salt.Cytotoxicity tests were performed using HT-29 cell lines
in accordance with the MTT procedure previously specifiedby our team.

Result and Discussion
Chemistry

Compounds 2a-2d were synthesized as outlined in Scheme 1. The target compounds obtained
by ring closure reaction. The structures of the gained compounds were demonstrated by means of
spectroscopic methods, namely *H-NMR and *C-NMR.

—< >—NH +
H

/N NaOH /N 8
R—N NH + S=C=SW> R-N N
T T N/ S—Na
— H AN
(0] S N
a /©/ + RN NA N ST ©\
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e
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3c 02N4©7
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Citotoxicity Assay

The experimental results were evaluated after the 24-hour MTT process applied to the
compounds. All compounds had ICso values below 100 mm. Compounds 3a, 3b, 3c and 3d had
ICso =73.192 £3.674 uM, ICso =11.340+0.931 uM, ICso =74.999+0.135 uM and ICso
=5.868+0.381 uM values, respectively, against the HT-29 cell line. Among the compounds
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obtained, the most effective compound was compound 3d. The results of this step were given
in Table 1.

Table 1. Anticancer activity of obtained compounds

HT-29
Compound Cs0 (M)
3a 73.192 £3.674
3b 11.34040.931
3c 74.999+0.135
3d 5.868+0.381

Conclusion

The designed piperazine derivative compounds were successfully synthesized. Then,
their characterization was carried out with *H-NMR and *C-NMR. Anticancer activities were
examined in in vitro studies. When the data obtained as a result of the cytotoxicity experiments
are examined, it is seen that compound 3b and compound 3d come to the fore. Compound 3b
and compound 3d had ICsp =11.340+0.931 uM and 1Cs0 =5.868+0.381 uM values, respectively,
against the HT-29 cell line. These values are promising for future studies. Compound 3d came
to the fore with its activity against the HT-29 cell line.
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Demonstration of Liver Fiber Areas on Different Days

Berna OZDENOGLU KUTLU
Serpil UNVER SARAYDIN

Abstract

The liver is an organ defined as the critical center for many physiological processes.
These physiological processes; macronutrient metabolism, blood volume regulation, immune
system support, endocrine control of growth signaling pathways, lipid and cholesterol
homeostasis, and degradation of xenobiotic compounds, including many existing drugs. Our
aim in this study is to determine whether there are any differences between the reticular and
collagen fiber areas in liver tissue taken from rats on different days during the neonatal period.
In our study, 7 and 30 day old Wistar albino female rats, weighing approximately 30-120 grams,
were used. Tissue samples taken from animals were fixed in 10% buffered neutral formalin
solution and then embedded in paraffin. Then, 3 pm thick sections were taken from the paraffin
blocks. In the liver tissue samples taken, picrosirius red method was used to show collagen
fibers, and silver precipitation method was used to show reticular fibers. For microscopic
evaluation, the sections taken were evaluated under a light microscope and photographs were
taken from appropriate areas. When liver samples from 7- and 30-day-old animals were
compared, several differences were found. It was determined that 30-day-old liver tissue
showed a regional increase in collagen and reticular fiber compared to 7-day liver tissue
samples.
Keywords: Liver, Rat, Reticular fiber, Collagen fiber.
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GIRIS

Karaciger, karin boslugunun sag iist tarafinda, diyafragma ile sag alt kostalarin altinda
yerlesim gsoteren, area nuda bolgesi digsinda peritonla sarili olarak bulunan bir organdir.
Viicudun en biiyiik bezi olarak gorev yapan karaciger i¢ ve dis salgi olaylarinda da gorev
yapmaktadir. Peritonun hemen altinda organi tamamen saran fibréz bag doku o6zelliginde
Glisson kapstilii bulunmaktadir. Kapsiilden igeriye dogru uzanan Tip I ve III kolajen lifler
organi boliimlere ayirir (Aktiimsek., 2004:366-370). Karaciger iizerinde kollojen iiretimi ile
ilgili olarak, endotel hiicreleri, hepatositler ve uydu hiicrelerinin, insan karacigerindeki
ekstraselliiler matriks bilesenlerinin iiretiminde yer aldigi belirtilmektedir. Karbonhidrat
metabolizmasinin diizenlenmesinde kritik ve merkezi bir rol oynayan karacigerde, diyabet gibi
cesitli hastalik durumlarinda glikojen ve lipid metabolizmasini etkileyen yapisal ve fonksiyonel
bozukluklar meydana gelmektedir (Ahmed vd.,2014:1472-6882-14-243). Kollajen,
kondroblast, osteoblast ve fibroblastlardan sentezlenmektedir. Organizmada en fazla bulunan
tip 1 kollajendir. Kollajen lifler esnek olmamalarina ragmen egilip biikiilebilme 6zelligine
sahiptirler Holmes vd., 2018:107-142). Retikiiler lifler ise tip III kollajenden meydana gelen
oldukca ince liflerdir. Dallanarak genis gozenekli ag olustururlar. Kiigiik kan damarlar
etrafinda ince aglar halinde bulunabilirler. Ayrica, sinir telleri, akcigerlerin ince bolmeleri, yag
hiicreleri ¢evresi ve bag dokusu ile diger dokular arasindaki sinir alanlarinda da yer
alabilmektedir (Kusku Cabuk vd., 2020:1571-6).

YONTEM

Calismamizda, agirliklar1 yaklasik 30-120 gr arasinda degisen 7 ve 30 giinliik wistar
albino cinsi disi rat kullanildi. Hayvanlar standart pellet yem ve ¢esme suyu ile beslendi.
Hayvanlardan, 7 ve 30 giiniin sonunda karaciger doku ornekleri alindi. Doku 6rnekleri %10
tamponlanmis noétral formalin ¢ozeltisinde tespit edildikten sonra farkli konsatrasyonlarda
alkoller ile dehidrasyon ve ksilol ile seffaflandirma islemi yapilarak devaminda parafin bloklara
gomiildii. Daha sonra parafin bloklardan 3 um kalinliginda kesitler alindi. Alinan karaciger
dokusu 6rneklerinde kollajen lifleri gosterebilmek amaciyla picrosirius red, retikiiler lifleri
gosterebilmek amaciyla ise giimiis ¢oktliirme yontemi uygulandi. Mikroskopik degerlendirme
icin alian kesitler 151k mikroskopta degerlendirilip, uygun alanlardan fotograflar ¢ekildi.

BULGULAR

7 glinliik ve 30 giinliik karaciger doku 6rnekleri karsilastirildiginda, iki grup arasi gesitli
farkliliklar bulundu. 30 giinliik karaciger dokusunun 7 giinliikk dokuya oranla kollajen ve
retikiiler lif dagilimi agisindan farkli alanlarda artis gosterdigi belirlendi. Kollajen lif
dagiliminin artis gosterdigi alanlar kapsiil ve vena centralis bolgeleri olarak belirlendi (Sekil
1,2). Retikiiler liflerin ise daha ¢ok siniizoid duvarlarinda yogunlastig1 dikkat ¢ekti (Sekil 3,4).
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Sekil 2. 30 giinliik karaciger grubunda kollajen lif dagilimi. Kapsiil ™), vena centralis (v
). A,B,C,D) 40 X.
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grubunda retikiiler lif dagilimi. A,B,C,D) 40 X.

X

Sekil 4. 30 giinliik karaciger

TARTISMA

Karaciger, biyokimyasal olaylarin diizenlenmesinde, metabolik ve inflamatuvar
olaylarin etkisinde, canlilarin biliylimesi ve verimliligi i¢in olduk¢a dnemli gorevleri olan bir
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organdir. Kollajen lifler, karacigeri disardan saran bag dokudan olusan Glisson kapsiilde, vena
centralis duvarinda ve portal araliga ait alanlarda bulunmaktadir (Gordillo vd., 2015:2094—
2108). Tip I kollajen lifler olan, retikiiler lifler ise 151k mikroskobunda giimiis ¢oktiirme
yontemi ile siyah veya kahverengi renkte goriiniirler. Retikiiler lifler karacigerde, diger doku
ve organlarda elastikiyeti saglamak Ttlizere oOzellesmis yapilardir (Hashizaki vd., 2023:
13:14:1153941). Calismamizda, kollajen liflerin kapsill ve vena centralis duvarinda
yogunlastig1 izlenirken, retikiiler liflerin ise daha ¢ok, Glisson kapsiilde, siniizoid ve vena
centralis duvarinda birbirleriyle anastomozlasan ti¢ boyutlu ag yapisi olusturduklart belirlendi.
Ayrica, 30 giinliik hayvanda kollajen ve retikiiler lif yogunlugunun 7 giinliik hayvana oranla
bolgesel alanlarda artmis oldugunu belirledik. Dolayisiyla, c¢alismamizda karaciger
dokusundaki, kollajen ve retikiiler lif dagilimin yasa oranla degiskenlik gdosterebildigi
belirlenmis oldu.
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11 haftalk, riiptiire skar ektopik gebeligi: Akut batin tablosu

DERYA BURKANKULU

OZET

Sezaryen skar gebeligi, ektopik gebeligin nadir goriilen bir tipidir ve gebeligin sezaryen
skarinda myometrium igerisinde gelismesiyle olusur. Potansiyel olarak yasami tehdit eden bir durumdur.
Erken tani konularak siiratle tedavi edilmezse uterin riiptiir, kanama ve maternal 6liim goriilebilir.
Sezaryen skar gebeligi icin, dilatasyon ve kiiretaj, lokal veya sistemik methotrexate, laparotomi veya
laparoskopi ile trofoblastik dokunun eksizyonu ve uterin arter embolizasyonu gibi bir¢ok tedavi sekli
mevcuttur. Bu yazida, histerektomi yapilmadan uterin tampon uygulanarak tedavi edilen sezaryan skar
gebeligi olgusunu sunmay1 amagladik.

Siddetli karin ve kasik agrisi sikayeti ile bagvuran, 90 giinliik adet rotart olan hasta hospitalize
edildi. Muayene ve ultrasonografi ile kerr insizyonda skar gebeligi tespit edilen hasta, operasyona alindi.

37 yasinda, gravida 5, partus 2, abortus 2 olan hasta, 90 giinliik adet rotart olan, siddetli kasik,
karmn ve gogis agrisi ile dis merkeze bagvurmus. Sikayetlerinin giderek artmasi ve genel durumunun
bozulmas! iizerine Izmir Demokrasi Universitesi, Buca Seyfi Demirsoy Egitim ve Arastirma Hastanesi,
jinekoloji ve obstetri acil birimine bagvurmus. Yapilan ultrasonografide, gecirilmis sezaryen skar
bolgesine uyan lokalizasyonda, uterin anterior yiizde, serviko istmik bileskede uterus serozasina
protriide olmus bas-popo mesafesi: 41 mm, 11+0 hafta, fetal kalp atis1 pozitif fetus goriildii. Uterin
kavite ve servikal kanalin bos oldugu tespit edildi. Batin i¢inde, karaciger, dalak loju, diafram altinda
yaygin serbest s1vi saptandi. Ekplorasyonda batin i¢i yaygin kanama izlendi ve kanama bosaltildi. Uterus
On yiiziinde, eski insizyon skar alanindan riiptiire olmus, kese ile birlikte canli fetus alindi. Plasenta
internal servikal osa implante halde idi. Cikarilabildigi kadar plasental materyal ¢ikarildi. Mesane ileri
derecede sezaryen skar hattina yapisik halde idi, mesane reddedildi. Uterus sol altinda internal servikal
os kenarina yapisik trofobastik dokular penset ve peam yardimiyla ¢ikarilabildigi kadariyla eksize edildi.
Geride kalan alana kanama durdurucu kare siitur ve zet siitur konuldu. Kanamanin artarak devam etmesi
iizerine konulan siiturlar geri alindi. 1 metre uzunlugunda uzun tampona 2 ampul transamin konularak
rliptiire uterin insizyonel skarli alanlar yarim daire seklinde diizeltilip 1 nolu vikrille kilitli kontinue
kapatildi. Batina 1 adet lastik dren yerlestirildi. Batin 4 litre izotonik ile yikanip kapatildi.

Sezaryen dogum gegmisi olan tiim kadinlar, gecikmis adet ve pozitif gebelik testini takiben
sezaryen gebelik nedeniyle dikkatli bir sekilde kontrol edilmelidir. Birgok sezaryen gebelik tedavisi
yontemi bildirilmistir, ancak bu konuda en uygun yaklagim halen tartismalidir. Skar gebeliginin
yonetimi ve takibi her hastaya 6zel olmalidir.

Anahtar kelimeler: Sezaryen skar gebeligi, ektopik gebelik, akut batin, ilk trimester kanamasi.
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GIRIS

Sezaryen skar gebeligi (SSG), ektopik gebeliklerin nadir tarlerinden biridir. SSG
insidans1 1/1800— 1/2200 olarak bildirilmistir (1). Ancak artan sezaryen oranlari ve yardimci
tireme teknikleri nedeniyle insidansi gittikge artmaktadir. Uterin riiptiir ve siddetli hemoraji gibi
siddetli gebelik komplikasyonlardan kaginmak i¢in erken tani énem kazanmaktadir. Tani
konulamayan veya tanimin geciktigi vakalarda, maternal morbidite artmakta, kanama, uterin
riptir ~ gibi  komplikasyonlarin ~ ortaya  ¢ikmasi  nedeni ile  histerektomi
yapilmasigerekebilmektedir (1). Tami genellikle; bos uterus kavitesi ve bos servikal kanal,
iIstmusun anteriorunda bulunan gestasyonel kese ve gec gebelik haftalarinda renkli doppler
ultrasound ile fonksiyonel trofoblastik/plasental sirkiilasyon gibi kriterleri gosteren ultrason ile
konulmaktadir (2,3).

Mesane invazyonu olasibir komplikasyondur. Morbid yapisik plasenta ise, anormal
plasentasyon spektrumunun bir diger ucunda yer almaktadir. Ayrica, sezaryen bolgesinde
miyometriyumda fokal incelme alaniizlenir. Gebelik sezaryen skar hattina dogru genisleyebilir
ve eger gebelik viabl ise abdominal organlara yerlesebilir. Plasental invazyon derinligini
degerlendirmek i¢in manyetik rezonans (MR) goriintiileme kullanilabilir (4). Gebeligin 35.
haftasina ulagan sadece bir hasta bildirilmistir. Bu olguda sezaryen ameliyati sirasinda masif
hemoraji ve dissemine intravaskiiler koagiilopati (DIK) komplikasyonu gelismis ve yasaminin
kurtarilmast amaciyla histerektomi yapilmistir (5). Hemodinamik olarak stabil hastalarda
optimal SSG tedavisine yonelik bir kilavuz bulunmamaktadir. Literatiirde, sistemik
metotreksat, lokal metotreksat, kombine intrakardiyak potasyum kloriir enjeksiyonu ile birlikte
sistemik metotreksat, bilateral uterin arter embolizasyonu (UAE) ve kombine UAE ve lokal
metotreksat dahil birgok geleneksel tedavi yontemi agiklanmistir. Uterin arter embolizasyonu,
direngli kanamalarda endike olabilir (6-9). Vajinal yoldan potasyum kloriir enjeksiyonlari, fetal
kardiyak aktivite pozitifse ultrason esliginde igne ile gergeklestirilebilir (10-13).

Bizim vakamizda hemodinamik anstabil akut batin tablosundaki hastada histerektomi
yapmadan farkli bir yontemle tedavi edilen sezaryen skar gebeligi olgusunu bildirdik.

Olgu

Sezaryen skar gebeligi, ektopik gebeligin nadir goriilen bir tipidir ve gebeligin sezaryen
skarinda myometrium igerisinde gelismesiyle olusur. Potansiyel olarak yasami tehdit eden bir
durumdur. Erken tani konularak stiratle tedavi edilmezse uterin riiptiir, kanama ve maternal
Oltiim goriilebilir. Sezaryen skar gebeligi i¢in, dilatasyon ve kiiretaj, lokal veya sistemik
methotrexate, laparotomi veya laparoskopi ile trofoblastik dokunun eksizyonu ve uterin arter
embolizasyonu gibi bir ¢cok tedavi sekli mevcuttur. Bu yazida, histerektomi yapilmadan uterin
tampon uygulanarak tedavi edilen sezaryan skar gebeligi olgusunu sunmay1 amagladik.

Siddetli karin ve kasik agris1 sikayeti ile bagvuran, 90 giinliik adet rétar1 olan hasta
hospitalize edildi. Muayene ve ultrasonografi ile kerr insizyonda skar gebeligi tespit edilen
hasta, operasyona alindi.

37 yasinda, gravida 5, partus 2, abortus 2 olan hasta, 90 giinliik adet rotar1 olan, siddetli
kasik, karin ve gogiis agrisi ile dis merkeze bagvurmus. Sikayetlerinin giderek artmasi ve genel
durumunun bozulmast iizerine Izmir Demokrasi Universitesi, Buca Seyfi Demirsoy Egitim ve
Arastirma Hastanesi, jinekoloji ve obstetri acil birimine bagsvurmus. Yapilan ultrasonografide,
gecirilmis sezaryen skar bolgesine uyan lokalizasyonda, uterin anterior yiizde, serviko istmik
bileskede uterus serozasina protriide olmus bas-popo mesafesi: 41 mm, 11+0 hafta, fetal kalp
atis1 pozitif fetus goriildii. Uterin kavite ve servikal kanalin bos oldugu tespit edildi. Batin
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icinde, karaciger, dalak loju, diafram altinda yaygin serbest s1v1 saptandi. Ekplorasyonda batin
ici yaygin kanama izlendi ve kanama bosaltildi. Uterus 6n yiiziinde, eski insizyon skar
alanindan riiptiire olmus, kese ile birlikte canli fetus alindi. Plasenta internal servikal osa
implante halde idi. Cikarilabildigi kadar plasental materyal c¢ikarildi. Mesane ileri derecede
sezaryen skar hattina yapisik halde idi, mesane reddedildi. Uterus sol altinda internal servikal
os kenarma yapisik trofobastik dokular penset ve peam yardimiyla ¢ikarilabildigi kadariyla
eksize edildi. Geride kalan alana kanama durdurucu kare siitur ve zet siitur konuldu. Kanamanin
artarak devam etmesi lizerine konulan siiturlar geri alindi. 1 metre uzunlugunda uzun tampona
2 ampul transamin konularak riiptiire uterin insizyonel skarli alanlar yarim daire seklinde
diizeltilip 1 nolu vikrille kilitli kontinue kapatildi. Batina 1 adet lastik dren yerlestirildi. Batin
4 litre izotonik ile yikanip kapatildi.

37 yasinda, gravida 5, partus 2, abortus 2 olan hasta, 90 giinliik adet rotar1 olan, siddetli
kasik, karin ve gogiis agrisi ile dis merkeze basvurmus. Sikayetlerinin giderek artmasi ve genel
durumunun bozulmast iizerine Izmir Demokrasi Universitesi, Buca Seyfi Demirsoy Egitim ve
Aragtirma Hastanesi, jinekoloji ve obstetri acil birimine bagvurmus. Hastanin 14 yillik evli
oldugu, birincisi 11 y1l dnce ve ikincisi 7 y1l dnce olmak iizere iki kez sezaryen operasyonu
vardi. Yapilan ultrasonografide, gegirilmis sezaryen skar bolgesine uyan lokalizasyonda, uterin
anterior yiizde, serviko istmik bileskede uterus serozasina protriide olmus bas-popo mesafesi:
41 mm, 11+0 hafta, fetal kalp atis1 pozitif fetus goriildii. Uterin kavite ve servikal kanalin bos
oldugu tespit edildi. Batin i¢inde, karaciger, dalak loju, diafram altinda yaygin serbest sivi
saptandi. Hasta sezaryen skar gebeligi ve komplikasyonlari hakkinda bilgilendirildi.
Hemodinamik unstabil olan hastaya acil laparotomi karari alindi. Phannelstiel insizyon ile
batina girildi. Ekplorasyonda batin i¢i yaygin kanama izlendi ve kanama bosaltildi. Uterus 6n
yiiziinde, eski insizyon skar alanindan riiptiire olmus, kese ile birlikte canli fetus alindi. Hastaya
3 adet damar yolu agildi. Hizlica hemogram calisildi. Hemoglobin degeri 5g/dl gelen hastaya
acilen 5 lnite eritrosit siispansiyonu ve 5 iinite taze donmus plazma hazirlanip intraoperatif
verildi. Plasenta internal servikal osa implante halde idi. Cikarilabildigi kadar plasental
materyal ¢ikarildi. Mesane ileri derecede sezaryen skar hattina yapisik halde idi, mesane
reddedildi. Uterus sol altinda internal servikal os kenarina yapisik trofobastik dokular penset ve
peam yardimiyla ¢ikarilabildigi kadariyla eksize edildi. Geride kalan alana kanama durdurucu
kare siitur ve zet siitur konuldu. Kanamanin artarak devam etmesi tizerine konulan siiturlar geri
alind1. Hastaya 2 flakon pastorize insan fibrinojen verildi. 1 gram intra vendz (IV) transamin
10 dakidada verildi. Intramuskiiler 6 adet K vitamini yapildi. Eritrosit siispansiyonlar1 sonrasi
IV kalsiyum glukonat destegi verildi. Servikal ostaki stenozdan dolay1 foley takilamadi. 1
metre uzunlugunda uzun tampona 2 ampul transamin konularak riiptiire uterin insizyonel skarl
alanlar yarim daire seklinde diizeltilip 1 nolu vikrille kilitli kontinue kapatildi. Batina 1 adet
dren konuldu. Batin 4 litre izotonik ile yikanip kapatildi. Postoperatif hemoglobin 5 gram/dl ve
platelet degeri 36 bin olmasi sebebiyle 5 iinite daha eritrosit slispansiyonu verildi. 5 {inite taze
donmus plazma ve 8 iinite kriyoprespitat IV yoldan verildi. 48 saat sonra hasta genel anestezi
altinda hegar bujileri iledikkatli servikal dilatasyonu takiben uterin kavite i¢indeki tampon
yavasca cekildi. Kanama izlenmedi. Postoperatif takiplerinde 2 saat araliklarla batin
ultrasonografi yapildi. Takip eden muayenelerde batin i¢i serbest sivi saptanmadi. Vital
bulgularindan nabizlar1 140 atim/dakika olmasi ve %100 oksijene ragmen saturasyonlari diisen
hastada akciger 6demi tespit edilmesi lizerine IV furosemid 2x1 tedavisi 3 giin boyunca verildi.
Postoperatif 7 giine kadar drenden hergiin 1000 cc ser6z mayi gelisi izlendi. Postop 4. giinde
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karin agris1 tarifleyen ve gaz-gayta ¢ikisi olmayan hastaya ayakta direkt batin grafisi ¢ekildi.
fleus tespit edildi. Genel cerrahi ile konsiilte edilerek multidisipliner tedavisi diizenlendi.
Dengeli potasyum igeren elektrolitli serum verildi. Oral alimi kapatildi. Orta basingh rektal
lavman giinde 2 kere yapildi. Saatte bir mobilizasyon onerildi. 72 saatin sonunda ileus tablosu
diizelen hasta postop 10 giiniinde dreni ¢ekilip sifa ile eksterne edildi.

TARTISMA

Sezaryen skar gebeligi, ektopik gebeligin nadir goriilen ama siklig1 giderek artan ve
maternal morbiditeler arasinda fertilite kaybi, yasami tehdit eden kanamave maternal 6liimiin
yer aldigi bir durumdur (8-13).

Sezaryen skar gebeligi ilk kez 1978’de bildirilmistir (14). O zamandan giiniimiize kadar
bildirilen olgularin sayisi son 10 yilda daha belirgin olmak giderek artis gostermektedir (15).

Bizim vakamizda, 90 giin adet gecikmesi olup,siddetli karin ve kasik agris1 sikayeti ile
basvuran hastada, 11+0 hafta skar ektpik gebeligi tespit edildi ve hemodinamik olarak instabil
olan hastada histerektomi yapilmasina gerek kalmadan, ektopik gebelik {iriinii eksize
edilebilmistir.

Literatiire bakildiginda, Rotas ve ark. (6)sezaryen skar gebeliine sahip elli yedi hastanin
bulgularini incelemisler ve %36.8 inin asemptomatik oldugunu, %38.6 siin agrisiz vajinal
kanama, %24.6 smin da abdominal agr1 ile bagvurdugunu, ortalama gebelik yasiminin da
7.5£2.5 hafta oldugunu tespit etmislerdir.Bu baglamda bazi otorler, sezaryen dogum esnasinda
uterusun tek kat kapatilmasi uterin riiptiirii ve gelecekte sezaryen skar gebeligi i¢in bir faktor
olabilecegini veuterusun iki katmanli kapatilmasinin ise skar gebelikleri gibi
komplikasyonlardan korunmak i¢in giivenli olabileceginibelirtmektedir (16).Bununlar birlikte
cogul gebelikler ve sefalo-pelvik uyumsuzluk SSG’nin gergeklesmesine yonelik risk faktorleri
olabilmektedir (17).

SSG'nin yonetimi i¢in 6zel bir kilavuz mevcut degildir, farklt SSG'lerinin, medikalden
cerrahiye veya bazen bunlarin kombinasyonuna kadar uzanan farkli tedavi yontemleri, farkli
yazarlar tarafindan Onerilmistir. Tedavi yontemi, klinik tabloya ve tedavi eden klinisyenin
beceri ve deneyimine gore secilir. Wang ve ark., 71 hastayikiiretajin dahil oldugu veya
olmadig1 metotreksat tedavisi (lokal veya IM) ile tedavi etmisler ve her ikisinde de SSG'nin
cogunlugunu basartyla tedavi edilebilecegi, ancak kombinasyonun daha iyi sonuglara sahip
oldugu sonucuna varmislardir(18). Salomon ve ark. ilk kez USG rehberliginde potasyum klortir
(KCL) enjeksiyonu ile basariyla tedavi ettikleri ilk heterotopik gebelik vakasini bildirmislerdir
(19). Li ve ark., isel24 SSG'yi degerlendirmis ve ii¢ farkli yontemle tedavi etmistir.
Histeroskopi ile uterin arter embolizasyonununen etkili yontemoldugu sonucuna varmis ancak
tim bu vakalarda hastalar erken asamada basvurmustur (20).Baz1 olgularda ektopik gebelik
tedavisinde cerrahi rezeksiyon ve eski sezaryen dogum defektinin onarilmast mantikli
seceneklerdir. Hastalarimizda histerektomiye ihtiya¢ duymasak da, histerektomi ilk tedavi
sonrasinda siddetli hemoraji i¢in bir tedavi segenegidir. Ayrica histerektomi yapilmayan
vakalarda, hastalara daha sonraki gebeliklerde anormal plasentasyon hakkinda da bilgi
verilmelidir.Bu konuda literatiirdeki bir diger 6rnek ise Wu ve ark., ¢calismasidir. Otorler, skar
gebeligi olan 15 olguda ultrason kilavuzlu tahliye sirasinda veya sonrasinda hemorajiyi
onlemek igin Cook servikal olgunlagma balonundan faydalanmistir (21). Bizim olgumuzda ise
servikal stenoz nedenli foley katater takilamadi. Uterin sol yan duvar serviks bileskesine
implante dokular kismen eksize edildikten sonra tampon uygulanarak hemostaz saglanndi. Yine
48 saat sonra genel anestezi altinda servikal dilatasyonu takiben intrauterin tampon ¢ikarilip
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kanama durduruldu. Singh K ve ark., tarafindan da ayni tedavi yaklasimi1 benimsenmis ve uterus
kurtarilabilmistir (22).

Sezaryen siklig1 bugiinkii yiiksek diizeylerinde kaldig siirece sadece kanama, yara yeri
enfeksiyonu gibi erken donem komplikasyonlar degil; batin i¢i yapisikliklar, plasenta
implantasyon anomalileri ve sezaryen skar gebeligi gibi uzun donem komplikasyonlariyla daha
sik karsilagilacaktir. Hatta baz1 yazarlar kendi ¢alistiklart kliniklerde sezaryen skar gebeliginin
servikal gebeliklerden daha sik goriildiigiinii belirtmektedirler (23).

Sonu¢

Sezaryen dogum ge¢misi olan tiim kadinlar, gecikmis adet ve pozitif gebelik testini
takiben sezaryen gebelik nedeniyle dikkatli bir sekilde kontrol edilmelidir. Sezaryen skar
gebeliklerinde birgok tedavi yontemi bildirilmistir, ancak bu konuda en uygun yaklasim halen
tartigmalidir. Skar gebeliginin yonetimi ve takibi her hastaya 6zel olmalidir. Sezaryen skar
gebeliginin ¢oklu tedavi segenekleri kullanilarak da olsa uterusu koruyucu sekilde tedavisi,
ancak erken tan1 ve dikkatli takibi ile miimkiin olmaktadir.
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Multipl Skleroz Hastalarinda Oz-Yénetim Kavram ve Hemsirelik

Dilan DENIZ AKAN*

Oz

Merkezi sinir sisteminin otoimmiin demiyelinizan ve nérodejeneratif bir hastaligi olan
multipl skleroz (MS); geng yetiskinlerde kronik, ilerleyici ve travmatik olmayan norolojik
sakatligin 6nde gelen nedenidir. En sik goriilen ndrolojik hastaliklardan biri olan MS, diinya
capinda yaklasik 2,5 milyon kisiyi etkilemekte ve bu sayiya her yil yeni tanilar eklenmektedir.
MS, yasam boyu sakatliklara yol agabilen, etkilenen bireyin verimliligini azaltabilen, hasta ve
ailesinin yasam kalitesini diislirebilen, saglik bakim maliyetlerine ciddi ylik getirebilen bir
hastaliktir. MS tanis1 alan hastalarda motor, duyusal, serebellar ve gorsel semptomlarin yani
sira biligsel ve davranigsal bozukluklar da olduk¢a yaygindir. MS i¢in kesin bir tedavi plani
yoktur; Mevcut tedavi yontemleri semptomlar: hafifletmeye ve hastaligin ilerlemesini
geciktirmeye odaklanmaktadir. Ancak bu yontemlerin etkinligi hastanin tedavi siirecine kendi
katilimiyla yakindan ilgilidir. Bu nedenle MS tanist alan hastalarin 6z yonetiminin bakimin
kritik bir bileseni oldugu diisiiniilmektedir. Oz-ydnetim, “bir bireyin kronik bir durumla iliskili
semptomlari, hastalifin sonuglarint ve sagligi iyilestirmek, gelistirmek, siirdiirmek ve
psikolojik refahi saglamak icin yasam tarzi degisikliklerini yOnetme yetenegi” olarak
tanimlanmaktadir. MS'e bagli semptomlarin azaltilmasinda etkili bir yaklagim olarak ifade
edilen 6z yonetimin temel amaci; hastalifi kontrol altina almak amaciyla kisisel bakim
davraniglarin1 gerceklestirecek oOzgiliven ve becerilerin kazanilmasidir. Bu c¢alismada, MS
hastalarinda 6z yonetim kavraminin gelisimi ve hemsirenin rolii tartisilacaktir.
Anahtar Kelimeler: Multipl skleroz, hasta, 6z yonetim, hemsire, saglik.
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GIRIS

Multipl ~ skleroz  (MS), merkezi sinir sisteminin  demiyelinizasyonu ve
norodejenerasyonu ile karakterize kronik, ilerleyici ve otoimmun bir norolojik hastaliktir
(Oztiirk vd., 2017; Efendi vd., 2022). En sik gériilen norolojik bozukluklardan biri olan MS,
diinya ¢apinda yaklasik 2,5 milyon insani etkilemektedir ve bu sayiya her yil yeni tanilar
eklenmektedir (Langer-Gould vd., 2022).

Yapilan epidemiyolojik c¢aligmalarda, MS prevalansinin ABD ve Avrupa’da
112/100.000 oraniyla en yiiksek; Afrika ve Bat1 Pasifik’te 5/100.000 oraniyla en diisiik oldugu
rapor edilmektedir (Multiple Sclerosis International Federation, 2020; Walton, 2020).
Ulkemizde yapilan bir arastirmada ise, Orta Karadeniz Bélgesi’nde MS prevalansi1 43/100.000
olarak bildirilirken; Istanbul’da 101/100.000, Edirne’de ise 34/100.000 olarak bildirilmistir
(Celik vd., 2011).

Multipl sklerozda, lezyonlarin merkezi sinir sistemindeki konumuna bagli olarak
organlarda duyu bozukluklari, cinsel fonksiyon bozukluklari, depresyon ve ataksi gibi ¢ok
cesitli hastalik belirtileri goriilebilmektedir. MS’nin klinik seyri cesitli olmasina ragmen,
vakalarin ¢ogunlugu, akut ataklar1 tam veya kismi iyilesme donemlerinin takip ettigi,
tekrarlayan-diizelen bir seyir gostermektedir. Heniiz tam olarak aydinlatilamamis olsa da, MS
etiyolojisinde otoimmuniteyi harekete gegiren hem genetik hem g¢evresel faktorlerin rol aldigi
kabul edilmektedir (Amato vd., 2018, Hemmati ve Raiesi, 2019).

Multipl skleroz, yasam boyu sakatliklara neden olabilen, etkilenen bireyin tiretkenligini
diistiren, hasta ve ailesinin yasam kalitesini azaltan, saglik bakim maliyetlerine ciddi yiik getiren
bir hastaliktir (AlJumah vd., 2020; Hauser ve Cree, 2020). MS tanil1 hastalarda motor, duyusal,
serebellar ve gorsel semptomlarin yani sira biligsel ve davranigsal bozukluklar da oldukc¢a
yaygin olarak goriilmektedir. MS’nin kesin bir tedavi plan1 yoktur; mevcut tedavi
yontemlerinin hedefi ise atak sayisim1 azaltmak, semptomlar: hafifletmek ve hastaligin
ilerlemesini engellemektir (Salimzadeh vd., 2019). Ancak bu yontemlerin etkinligi hastanin
tedavi stlirecine kendi katilimiyla yakindan iligkilidir. Bu nedenle, MS tanili hastalarda 6z-
yonetim bakimin kritik bir bileseni olarak kabul edilmektedir (Erbay vd., 2020).

Literatiirde farkli tanimlar1 olmakla beraber en kapsamli haliyle 6z-yonetim, “bireyin
kronik bir duruma bagli olarak ortaya ¢ikan semptomlari, sagligin iyilestirilmesi, gelistirilmesi,
korunmas1 ve psikolojik iyilik halinin saglanmasi i¢in hastaligin sonuglarin1 ve yasam tarzi
degisikliklerini yonetme yetenegi” seklinde tanimlanmaktadir (Wilski ve ark., 2020). Kronik
hastaliklarin etkin bir sekilde yonetiminde 6nemli oldugu diisiiniilen 6z-ydnetimin basamaklari
alt1 baslik altinda gruplandirilmaktadir. Bunlar; (i) problem ¢6zme, (ii) karar verme, (iii) kaynak
kullanimu, (iv) uzun vadeli bir hasta-klinisyen ortakliginin olusturulmas, (v) eylem planlamasi
ve (vi) kendine uyarlamadir. Oz-y6netimin &nemli bileseni ise, kendi kendini izlemedir. Oz
yonetim programlari, MS gibi farkli kronik rahatsizliklari olan hastalarda siklikla kullanilan
saglig1 gelistirme stratejileri arasinda yer almaktadir.

Multipl skleroz ile iligkili semptomlarin azaltilmasinda etkili bir yaklagim olarak ifade
edilen 6z-yonetimde temel hedef; hastalig1 kontrol etmek i¢in 6zgiivenin saglanmasi, giinliik
yasamda hastaligiyla ilgili karsilastig1 sorunlarda ihtiyaclarini belirleyebilmesi ve kisisel bakim
davraniglarinin gergeklestirilmesine yonelik becerilerin kazandirilmasidir (Salimzadeh vd.,
2022). Literatiirdeki calismalar, 6z-yonetim ile hastalarin yasam kalitesinde artis, sakatlik
oraninda azalma, semptomlarda hafifleme ya da giderilme ve daha diisiik tedavi maliyetleri
arasinda pozitif yonde iliski oldugunu bildirmektedir (Salimzadeh vd., 2022). MS’nin basarili
0z yonetimi; kisinin hastalik, semptomlar ve tedaviler hakkinda egitilmesini, saglik durumunun
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izlenmesini, saglikli yasam tarz1 tercihleri yapmayi, kisa ve uzun vadeli 6z yonetim hedeflerinin
belirlenmesini, psikolojik sagligi yonetebilmeyi, destek aglarinin gelistirilmesini, kapsamli
planlamayi, yorgunlugun azaltilmasini ve MS ile basa ¢ikma becerilerinin gelistirilmesini
kapsamaktadir (Erbay vd., 2020).

Oz-yonetim miidahalelerinde kullanilabilecek yontemler; genel olarak kiigiik grup
goriismeleri, internet temelli teknolojiler ve basili materyallerdir. Oz-y&netim miidahalelerinde
hasta gruplaria yardimci olmak i¢in, saglik profesyonellerinin hasta ihtiyag¢lari dogrultusunda
bireysellestirilmis degerlendirme yapmalari, uygun takibi sunmalar1 ve saglik profesyoneli-
hasta koordinasyonunun iyi saglanmasi gerekmektedir (Gonen Sentiirk, 2021). MS hastalarinin
0z-yonetim becerilerinin gelistirilmesinde hemsireler kilit rol oynamaktadir. Hasta ile en ¢ok
vakit geciren grup olmasi agisindan hemsirelerin, hastaya saglanan danigmanlik hizmetleri ile
hastalarin  6z-yOnetim becerilerinin arttirilmasinda etkin rol oynayabilecegi tahmin
edilmektedir.

Multipl Skleroz Hastalarinda Oz-Yonetimin Gelistirilmesinde Hemsirenin Rolii

Multipl skleroz, kronik olmasi, tam iyilesme saglanabilen bir hastalik olmamasi,
ongoriilemeyen dogasi, engellilik durumu ve yiiksek semptom yiikii nedeniyle uyum
problemlerine neden olmaktadir. MS’de uyumun arttirilmasit ve semptom kontroliiniin
saglanmasinda 6z-yOnetim stratejilerinin etkili olacag: diisiiniilmektedir (Erbay vd., 2020).

En genis tanimiyla kronik bir durumun belirtilerini, semptomlarin1 ve sonuglarini
yonetme becerisi olarak tanimlanan 6z-yonetim, ayn1 zamanda, kronik hastaliklarda yasanan
semptomlar, tedavi, fiziksel/psikolojik sonuglar ve yasam degisiklikleri ile basa ¢ikabilme
potansiyeli olarak da ifade edilmektedir (Engin ve Durmus, 2023). Bir 6z-yOnetim programi,
kronik hastalig1 olan bireylerin hastalik siirecini etkileyen faktorleri kontrol altina almasina,
semptomlar1 kendi kendine izlemesine, hastalik siirecini ve komplikasyonlarini yonetmek i¢in
uygun kararlar vermesine, ¢cok boyutlu ¢oziim stratejileri gelistirip uygulamasina kadar bir dizi
diizenli aktiviteyi icermektedir. Yapilan g¢aligmalar, kronik hastaliklar1 olan bireylerin 6z-
yonetim becerilerinin gelistirilmesine yonelik ¢alismalarin hastalarin yasam kalitesini, saglik
algisini, depresyon belirtilerini ve tedaviye uyumunu olumlu yonde etkiledigi bildirilmektedir
(Aytap ve Ozer, 2021; Kang vd., 2021). Saglik bakim profesyonelleri igerisinde en biiyiik ve
giivenilir gruplardan biri olan hemsirelerin, 6z-yonetim siirecinde kilit role sahip oldugu
belirtilmektedir.

Hemsire liderliginde gerceklestirilecek 06z-yonetim programlarinin, kanita dayali
olmasi, hasta merkezli olmas1 ve bakimin kalitesini arttirmas1 hedeflenmelidir. Hemsirelerin,
0z-yOnetim programi gelistirirken dikkat etmesi gereken durumlar; hastanin taburculuk sonrasi
diizenli ve sik araliklarla takibini saglamak, hastaya uygun bireysellestirilmis biitiinciil bakim
planlar1 hazirlamak, hasta ve bakim vericilerini siirece dahil etmek, hastanin ihtiyaclar
dogrultusunda hazirlanmis yasam tarzi degisikliklerini i¢eren egitimi (dogru beslenme, diizenli
egzersiz, semptom kontrolii,  ila¢ rejiminin dogru yonetimi, saglik kontrollerinin
aksatilmamasi, sosyal ve ruhsal ihtiyaglara uyuma yonelik) hastaya sunmak ve yazili bir
kopyasini hastaya vermek, yasam tarzi degisikliklerini uygulayabilmesi i¢in hastayi tesvik ve
motive etmek, hastay1 psikolojik ve sosyal destek acisindan degerlendirmek ve gerektiginde
desteklemektir (Kiigiikkarakurt ve Cengiz, 2023).

Basaril1 bir MS 6z-yonetiminin saglanabilmesi i¢in hastaya bakim veren ekip tiyelerinin
isbirligi icerisinde olmas1 olduk¢a dnemlidir. Ayrica aile iiyelerinin ya da hastaya bakim veren
kisinin programa dahil edilmesi gerekmektedir. Oz-ynetim programinin basariya ulasmast i¢in
iyl bir 6gretim yaklasimi olusturmak, 6z-yonetim stratejileri kurmak, bu stratejilerin tutarh
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kullanimin1 vurgulamak, yasam tarzi onerileri saglamak, hastanin kendi kendini degerlendirme
becerilerini gelistirmek, gliclendirme c¢alismalar1 yapmak ve ¢evresel destegin saglanmasi i¢in
planlamalar yapmak gerekmektedir (Engin ve Durmus, 2023).

Oz-y6netim stratejileri, hasta ihtiyaclarina gore hazirlanan egitim programimin
gerceklestirilmesi, motivasyonel goriisme teknikleri ile hastanin mevcut degisiklikleri
uygulayabilme ve siirdiirebilmesi i¢in tegvikinin saglanmasi, benzer sorunlar1 yasayan bireyler
ile bir araya gelerek akran desteginin saglanmasi ile hastaliklarini izleme ve yonetim planinda
kullanabilecekleri semptom giinliigiiniin tututulmasidir (Génen Sentiirk, 2021). Basaril1 bir 6z-
yoOnetim stratejisi gelistirilebilmesi i¢in, hasta ile uyumlu bir baglanti kurulmasi, sosyal destegin
iyi olmasi ve fiziksel ¢evre kosullarinin uygun olmasi gerekmektedir. Buna karsin, bilgi
eksikligi ve sosyal/fiziksel engellerin basarili bir 6z-yonetim stratejisinin oniinde 6nemli bir
engel olusturdugu bildirilmektedir (Grady ve Gough, 2014). Multipl skleroz hastalarinda 6z-
yonetimi etkileyen faktorler; MS tipi, yas, egitim diizeyi, MS prognozu, tedavi plani, semptom
yiikii, ekonomik veya sosyal nedenler olarak siralanmaktadir. Hemsire, hastanin 6z-yonetim
becerilerini gelistirirken bu faktorleri goz 6niinde bulundurmali, uygun girisimler planlamali ve
hasta egitimi planlarken hastanin egitim diizeyi ve ihtiyaclarina uygun bir egitim hazirlamalidir.

Kronik hastaliklara sahip hastalarda degerlendirme, sadece hastanin bilgi ve inancina
gore degil; ayni zamanda motivasyon, algida yetkinlik ve belirli bir davranis1 degistirmeye hazir
olma durumu da degerlendirilerek yiiriitiilmelidir. Eylem plan1 hasta merkezli olmalidir; yani
hastanin hedefleri, engelleri belirlemeli ve gosterdigi gelismeyi diizenli olarak degerlendirerek,
gerektiginde programda yapilacak degisikliklerle 6z yoOnetim davranigini stirdiirmeyi
amaglamalidir (Gonen Sentiirk, 2021).

Ozetle; MS hastalarmin 6z-yonetim becerilerinin gelistirilmesinde hemsirenin olduk¢a
onemli bir roliiniin oldugu, bu amagla hastanin ihtiyaglar1 dogrultusunda gelistirilecek egitim
programi olusturulmasi, hastanin ihtiyaglarina gére motivasyonlarini arttiracak motivasyonel
goriismeler planlanmasi, akran desteginin saglanabilmesi i¢in ayni durumu yasayan hastalarla
bir araya gelebilecekleri programlar (akran gorlismeleri) hazirlanmasi, hastalarin hastaliklarini
izlemelerine ve yonetim planinda kullanilabilecek bilgileri tiretmelerine yardimci olmak i¢in
semptom giinliigli tutmalar1 ve bu uygulamalar1 gerceklestirebilecek MS konusunda deneyim
kazanmis uzman hemsirelerin hastanelerde istihdam edilmesi onerilmektedir.
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Palyatif Bakimdan Bir Kesit: Son Donem Bobrek Hastalhiklar

Duygu AKBAS UYSAI!
Fisun SENUZUN AYKAR?

Ozet

Palyatif bakim yasami tehdit eden kronik hastaliklarin artmasiyla hasta ve aileler i¢in
ozellikle ihtiya¢ haline gelmis multidisipliner bir bakim anlayisini igeren bir disiplindir.
Modern palyatif bakim kavraminda yasami tehdit eden hastaliklarin erken teshis doneminde
palyatif bakim kavramlarinin uygulanmasi varsayilsa da palyatif bakim kliniklerinin biiytik bir
kismi aktif olarak yasamin son evresinde olan hastalarin ve ailelerin bakimi ve yas siirecinin
planlanmasi ile ilgili uygulamalar1 igermektedir. Palyatif bakimda kastedilen yasami tehdit eden
hastalik bir¢ok kronik hastalik bi¢cimini igerebilir. Yasam kalitesini bozan, tedavi siireci uzun
ve yorucu olan, hayatta kalma beklentisi diisiik olan; akut veya kronik bobrek hastaligi (KBH)
olan hastalar da palyatif bakim merkezlerinde tedavi gormesi gereken hasta gruplaridir. Gegmis
yillarda kronik bobrek hastali§ina yonelik verilen palyatif bakim hizmetleri yetersiz olmustur.
Hastalarin semptomlarinin yonetilememesi ve hastalarin sik hospitalizasyonu palyatif bakima
gereksinimin arttiginin altin1 ¢izmistir. Tiim bunlarin yani sira yeni bir 6liimciil hastalik tanisi
alan veya hastalik prognozunun kétiiye gitmesi nedeniyle diyalizden ¢ikan hastalarin palyatif
bakimda tedavi gormesi giindeme gelmistir. Bunun yaninda tani aldig1 giinden itibaren diyaliz
tedavisine baglamay1 hi¢ kabul etmemis hastalar da olabilir ve onlar da palyatif bakima ihtiyag
duyabilir. Bu yiizden tiim bunlar g6z oniine alinarak giinlimiizde artik ilerlemis kronik bobrek
hastalig1 (KBH) olan hastalar i¢in palyatif bakimin gerekliligi uzmanlarca kabul edilmistir
Anahtar Kelimeler: palyatif bakim, son donem bobrek hastaligi ,semptom yonetimi
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Giris
Palyatif Bakim

Kronik bobrek hastaligi bobrek yap1 ve fonksiyonlarinda {i¢ aydan fazla siirede goriilen
degisim ve bunun glomeriiler filtrasyon hizina yansimasiyla evrelendirilmektedir. Glomerul
filtrasyon hizindaki bu evrelendirme de evre 4 ve evre 5 ileri donem bobrek yetmezligini ifade
etmektedir. Son donem bobrek hastaligl, kronik bobrek hastaliginin son asamasidir ve yasam
kalitesi beraberinde yasam beklentisinin azalmasiyla iliskilendirilmektedir(Lanini 2022;3923).

Genel ve Palyatif Bakim Popiilasyonunda Bobrek Yetmezligi Goriilme Sikhgi

Bobrek hastaligi prevalansi 6zellikle yaslilar ve komorbiditesi olan hastalar arasinda
oldukea ytiiksektir. Palyatif bakim hasta popiilasyonunun da biiyiik cogunlugunu yasl ve kronik
hastaliga sahip bireyler olusturduklari igin bu grupta son donem bobrek hastalarina rastlamak
oldukga yiiksektir. Palyatif bakim hastalarinin yaklagik dortte liciinde bobrek yetmezligi tanisi
bulunmaktadir. Ancak bu popiilasyonun ¢ogu diyalize girmemektedir. Bu durumda bu hasta
grubu i¢in yagam sonu tedavi ve bakim hizmetlerinin gelistirilmesi ihtiyacini giindeme
getirmektedir(Kane vd 2013; 818).

Hastalarin diyaliz tedavisine baglama yas1 ortalama 65 olarak bildirilmektedir. 65-69
yas arasindaki bir diyaliz hastasinin diyaliz tedavisine baslamasiyla birlikte hayatta kalma
stiresi 3,9 yil artarken kendi saglikli yasitlarinin yasam stiresi 17 y1l daha fazla olmaktadir. Bu
kisitli ulasilabilen kanitlar gostermistir ki 75 yasinda diyalize baslayan komorbiditesi olan
bireyler i¢in diyaliz tedavisi yasam siiresini uzatmak i¢in avantaj saglamamaktadir(Douglas vd
2014; 224).

Son Donem Bobrek Hastaliginda Semptom Kontrolii

Bobrek hastalarinin semptom tanilamasinin yapilip yonetilmesi olduk¢a onemlidir.
Ideal semptom ydnetimi igin hastalarin giinliik olarak semptom degerlendirme araglariyla
degerlendirilmesi gerekmektedir(Traue ve Ross 2005;505). Palyatif bakim kliniklerinde
siklikla semptom degerlendirme araci olarak Edmonton Semptom Degerlendirme 06lcegi
kullanilmaktadir. Yapilan degerlendirmeler sonucunda palyatif tedavi alan ileri evre borek
hastaliklarinda sik goriilen semptomlar; nefes darligi, enerji eksikligi, uyusukluk, agiz
kurulugu, agri, uyku bozukluklari, huzursuz bacaklar, kasinti, cilt kurulugu ve kabizlik olarak
bildirilmistir(Akyol 2013;31).

Hastalarda en sik karsilagilan sendromlardan bir tanesi de kirilganlik sendromudur.
Kirilgan yash c¢ok yonlii olarak degerlendirilmesi gereken 6zel bir grup olarak karsimiza
cikmaktadir. Organ fonksiyonlarinda bozulmayla geriatri hasta grubunda siklikla rastlanilan
kirilganlik sendromu diyaliz hastalarinin %67 sinde karsimiza ¢ikmaktadir. Krililganlik
sendromu igin Istemsiz kilo kayb1, kemik dansitesi azlig1, yavas yiiriime, halsizlik, bitkinlik ve
diisiik diizeyde fiziksel aktivite hastalik bulgular1 olarak degerlendirilmektedir. Bu klinik
tabloya sahip palyatif bakim diyaliz hastalarinda genelde konservatif tedavi
onerilmektedir(Villa vd 2015;17).

Konservatif tedavi hidroelektrolit dengesizligi, asit-baz bozukluklari, azotemi ve anemi
gibi son donem bobrek yetmezliginde goriilen semptomlarin yonetiminde farmakolojik ve
davranigsal yaklasimlari igermektedir(Werb 2011;299). Geriatrik hastalar, 6zellikle demans ve
kirilganliktan etkileniyorlarsa konservatif tedavi i¢in en uygun olan hastalardir(Chan vd
2018;809).
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Renal Replasman Tedavisi

Hemodiyaliz, son donem bobrek hastaliginda irreversible hasarda bobrek fonksiyonunu
diizenlemek i¢in yaygin olarak kullanilan bir tedavi yontemidir. Hemodiyalize giren son donem
bobrek hastalarinda palyatif bakimin rolii, hayatta kalmanin 6tesinde kalan yagamin kalitesinin
artirtlmasini hedeflemektir. Palyatif diyaliz; geleneksel diyaliz yeterliliginin temsil edildigi
biyokimyasal parametreleri hedef degere getirmek yerine nefes darligi gibi 6ncelikli
semptomlari hafifletmeyi amaglamaktadir (Cohen vd 2006;976). Palyatif diyalizde hastaya 6zel
diyaliz  regetelerinin  kullanilmasi,  ultrafiltrasyon hizi  veya  diyalitik  klirens
degerlendirmelerinin diger hasta gruplarina goére ¢ok daha hassas olarak ayarlanmasi
gerekmektedir(Mechler ve Liantonio 2019;417).Palyatif diyaliz kavrami, belirli bir fizyolojik
evredeki hasta alt gruplari igin Onerilmistir. Bu amacgla da kisisellestirilen hemodiyaliz
receteleri hasta, aile ve diyaliz personeli arasinda entegrasyonun saglanmasina rehberlik
etmektedir. Palyatif diyaliz, daha az diyaliz veya diyalizden ¢ekilme anlamina gelmemektedir.
Aslinda daha kapsamli klinik kontrol ve kan basinci kontrolii uygulamasini igermektedir,
bdylece bakim her hastaya uygun sekilde uyarlanabilmektedir (Cohen vd 2006;976).

Diger renal replasman tedavi segenegi olan periton diyalizi hem hemodiyaliz hem de
konservatif tedaviye gore hastalarda avantajli bir tedavi yontemi olarak kullanilmaktadir.
Palyatif bakim hastalarininin klinik tablosunda gordiiglimiiz hemodinami instabiliteleri,
hipotansif durumlar hastalarin hemodiyalizini engelleyebilmektedir(Francois ve Bargman
2014; 447). Bu nedenle daha az kisitlanmis ve daha yonetilebilir diyetlere izin veren daha az
invazif bir tedavi olarak periton diyalizi iyi bir segenek olarak karsimiza ¢ikmaktadir. Periton
diyalizinin, yavas ve siirekli soliit temizligi saglayarak iyi bir ultrafiltrasyonla bobrek
fonksiyonlarint koruyan bir tedavi se¢enegi sunmasi avantajli bir istiinliik saglamaktadir.
Ayrica periton diyalizi semptom ylikiinii agirlastiran metabolik asidozun ve agir1 sivi
birikiminin 6niine gegmektedir(Francois ve Bargman 2014; 447).

Ozellikle palyatif bakim grubundaki kirilgan hastalar genellikle periton diyalizi daha iyi
tolere etmekte ve yasam kalitelerini artirmaktadirlar (Frangois ve Bargman 2014; 447).

fleri Seviye Bakim Plam

Palyatif bakim diyaliz hastalarinda ileri seviye bakim; ileriye yonelik bakim planlamasi,
hasta ve ailesine psikososyal ve manevi bakimda destek, diyalizin kisitlanmasi/ sonlandirilmast
hakkinda karar vermede etik yaklasimlar1 igeren kapsamli bir bakim planini igermektedir. Ileri
bakim planlamasi, birey ile saglik uzmani arasinda gelecekteki ihtiyaglar hakkinda goériisme
slirecini olusturmaktadir (Russon ve Mooney 2010; 279). Bir hastanin ileri seviye bakiminda
yasam sonu bakiminda onceliklerini belirlemesine yardimci olmak, aileye destek olmak,
hastay1 ve aileyi 0liim siirecine hazirlamak ve bu konulardaki isteklerini yerine getirmek yer
almaktadir. Hastalar kendi istekleriyle ya da tibbi durumlar1 geregi diyalizden ¢ekilmeye karar
verdiginde palyatif ekibi hastaya hastanin bakim almak istedigi yerde bakim vermeyi
siirdiirmelidir. Hem hastalar hem de aileleri tarafindan olduk¢a karmasik olan bu siirecin
yonetilmesinde palyatif bakim ekibinin destek saglamasi son derece dnemli olmaktadir(Poppel
vd 2003;322).

Palyatif bakimdaki son donem bdbrek hastaliklari icin kapsamli semptom ydnetiminin
saglanmasinda Ozellikle, hastalarin agr1 yonetimi konusunda farmakolojik ve nonfarmakolojik
olarak desteklenmesi, iiremik semptomlarinin gelismesinin dngoriilmesi ve tedaviye hazirlik
stireci oldukga 6nemli olmaktadir (Russon ve Mooney 2010; 279).

Sonuc¢
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Palyatif bakim hizmetleri iilkemizde daha ¢ok kanser hastalarmmin bakim siirecine
odaklanmaktadir. Literatiirii inceledigimizde diinyanin bir ¢ok yerinde de ayni problemin
glindemde oldugunu gérmekteyiz son donem bobrek hastalar1 palyatif bakim hizmetlerinden
yeteri kadar yararlanamamaktadir (Fassett vd 2011;8). Bunlardan yola ¢ikarak palyatif bakim
hastalarinin son dénem bobrek hastaliklarina daha ¢ok entegre edilmesi, ekibin konuyla ilgili
farkindalik kazanmasi ve programli egitimler almasi 6nerilmektedir.
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Saghk Cahsanlar Uzerinde Yapilan Sanatsal Uygulamalar: Saghkta Sanatin Kullanim

Fatma AVSAR*!

Kubra TOPCU?
Abstract

Art in health has been used for health protection, promotion and treatment. It is widely
used in health fields such as cancer diseases, post-traumatic treatments, mental illnesses, and
assisted reproductive treatments. There is a lot of evidence in the literature that healthcare
professionals use art for therapeutic purposes. The number of studies using art on healthcare
professionals is limited. This study was conducted to critique the impact of art on health workers
and their practices. The study was prepared in review research type. In the literature review, the
studies accessed with keywords scanned in "PubMed", "Google Scholar", "Web of Science"
and "Science Direct" databases were examined. Talking about art positively affects mental
health and increases the inner peace and insight of healthcare professionals. Art increases the
team communication of healthcare professionals and their communication with patients. Since
art improves the senses, it enables early and rapid detection of health problems. Art increases
the clinical skills of health workers. When the sensitivity of sound is increased, the ability to
detect intestinal, lung and heart dysfunctions increases. Healthcare professionals interested in
the arts create a more organized environment, which reduces malpractice. Dance and movement
initiatives increase professional satisfaction in health professionals and reduce burnout and co-
sensory fatigue. Visual arts reduce stress, anxiety and hopeless feelings. Playing an instrument
reduces anxiety and depression levels and the frequency of psychosomatic symptoms.
Considering the time constraints of healthcare workers, art can be used in any field and any
environment. It is seen in the literature that the interest in art in health has increased in recent
years, but it was determined that more artistic practices on health workers were needed.
Healthcare workers should be supported in terms of artistic practices, and related activities can
be organized in institutions.
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Giris

Sanat bir¢ok tiirii olan, saglig1 etkileyen genis bir kavramdir. Saglik arastirmalarinda
sanatin bes formda incelenebilecegi Onerilmistir. Birincisi miizik, dans, tiyatro, sarki sdyleme
ve film etkinliklerini iceren performans sanatlaridir. ikincisi el sanatlari, resim, fotografcilik,
heykel ve tekstil etkinliklerini igeren gorsel tasarim ve zanaatidir. Ugiinciisii miizelere,
galerilere, sanat sergilerine, konserlere ve tiyatroya gitmek, topluluk etkinlikleri, kiiltiirel
festivaller ve fuarlara katilma etkinliklerini igeren kiiltiir kategorisidir. Dordiinciisii yazma,
okuma ve edebiyat festivallerine katilma etkinliklerini i¢eren edebiyat kategorisidir. Besincisi
ise animasyonlar, film yapimi ve bilgisayar grafikleri igeren ¢evrimici, dijital ve elektronik
sanatlar kategorisidir. Bu kategoriler hem aktif hem alic1 katilimini saglar (Davies, 2012).

Saglik alaninda sanat terapisi tedavi amacl kullanilmaktadir. Sanat terapisi, bu konuda
uzmanlasmis profesyonel kisiler tarafindan bireylerin zihinsel ve fiziksel sagligini gelistiren ve
tedavi edici olarak kullanimidir. Amerikan sanat terapisi dernegi sanat terapisini her yastan
bireyin aktif sanat yapma ve yaratici siirecini sagligi iyilestirmek ve gelismek i¢in kullanimi
olarak tanimlamaktadir (https://arttherapy.org/about-art-therapy/ Erisim tarihi: 29.11.2022).
Sanat terapisine, sanat materyalleri (resim, seramik, heykel; geleneksel el sanatlari, ebru, hali,
¢ini; isitsel, hareket ve dans igeren miizik; tiyatro, sinema...) kullanilarak yapilan alternatif
tedavi yontemlerinden biri de denebilir (Yazka¢ ve Ozkan, 2018). Sanat terapisinin bir¢ok
Ozellesmis tirli vardir. Bunlar; miizik terapisi, gorsel sanatlar / resim sanati terapisi,
dans/hareket terapisi, siir terapisi, disa vurumcu sanat terapisi olarak siralanabilir (Bostancioglu
ve Kahraman, 2017). Ulkemizde miizik terapi saglik bakanlig: tarafindan geleneksel ve
tamamlayici tip uygulamalar1 yonetmeliginde yer almaktadir (Saglik Bakanligi, 2014). Sanatin
insan hayatina bir¢ok etkisi vardir. Sanat, duygusal, entelektiiel ve manevi hayati gelistirmeye
yardim edebilir, ayn1 zamanda 6z farkindalik, i¢ gorii kazanmay1 saglayabilir (Arantzamendi
ve ark., 2021; Cakmak, Biger ve Demir, 2020). Sanat, bireyin yasantisin1 diizenlemesine,
diinyasin1 anlamlandirmasina, duygularmi disa vurmasina ve problem ¢6zme becerisini
artirmasina yardimei olabilir (Bostancioglu ve Karaman, 2017). Sanat, akil yiiriitme ve hayal
giicliniin gelisimine fayda sagladig: gibi yaparken diisiinmeyi, bilgi edinmeyi, kesfetmeyi ve
soru sormay1 da saglayabilir (Bilir, 2019; Bostancioglu ve Kahraman, 2017). Sanat; anlam
arayisl, bireysel gelisim, daha iyi hissetme gibi amaglara ve ihtiyaglara hizmet edebilir. Resim,
heykel veya sanatin diger disiplinleri etkili ve giiclii birer iletisim yoludur. Cakmaktas (2016)
m yaptig1 yiiksek lisans tezinde sanatin iletisimi gliclendirecegi ve bu durumun saglik
hizmetinin kalitesini artiracagi vurgulanmistir. Saglik profesyonellerinden bakim verdikleri
kisilerle saglikli iletisim kurmalar1 beklenir. Sagligini1 kaybetmis insanlarin kendini ifade giicii
azalabilir veya yok olabilir. Boyle durumlarda sanat, iletisimde giiclii bir disavurum araci olarak
kullanilabilir. Sanat hem saglik calisanlarinin kendi aralarindaki iletisim problemlerini
cozmeye hem de hastalarla olan iletisimlerini artirmaya yarayabilir. Sanat, kronolojik olarak
degisen genis duygu durumlarini, en derin iiziintiiden en {ist mutluluga, en agir travmalardan en
1y1 hissedilen zamanlar1 bugiine getirebilir. Buna gore sanat; ifade etmenin en igsel, ¢ogu vakit
sozctikleri kullanmadan yapilan bir yolu olarak degerlendirilebilir (Leckey, 2011).

Fancourt ve Finn (2019) tarafindan hazirlanan WHO raporunda sanatin insan sagligi
tizerinde ¢ok boyutlu etkisi gruplandirilmistir. Sanat, psikolojik olarak; 6z yeterliligi artirir,
basetmeyi saglar, duygu regiilasyonunu saglar. Fizyolojik olarak; stres hormonlarinin
(adrenalin, noradrenalin, kortizol gibi) salinimini azaltir, immun sistem fonksiyonlarini artirir,
kardiyovaskiiler diizensizlikleri azaltir. Sosyal olarak; yalmzlhigi ve izolasyonu azaltir, sosyal
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destegi artirir, sosyal davraniglar1 artirir. Davranigsal olarak; egzersizi artirir, saglik
davraniglarinia uyumu saglar, becerileri artirir.

WHO, (2019) raporda sanat saglik hizmetlerinde saglhigi koruma, gelistirme ve tedavi
amaciyla kullanildigi vurgulanmistir. Raporda sanatin saglik tizerindeki etkileri iki tema altinda
gruplandirilmistir. Birincisi saghgi koruma hastaliklari 6nleme ve gelistirmedir. Bu temada
sanatin sagligin sosyal belirleyicilerini (bireysel, sosyoekonomik ve ¢evresel 6zellikler, yasam
tarzi, ulasim ve sosyal hizmetler ile ilgili belirleyiciler) etkiledigi belirtilmistir. Sosyal uyum
ve sosyal esitsizliklere sanat yardimi ile miidahale edilebilir. Sanatin ¢ocuk gelisimini
destekledigi belirtilmistir. Anne bebek baglanmasi, dil ve konusma bozukluklari, egitim diizeyi
gibi konularda sanat etkili olabilir. Sanatin sagligir gelistirici davraniglar1 tesvik ettigi
belirtilmistir. Saglikli yasam ve iletisimi gili¢lendirebilir. Ulasilmasi zor gruplarla etkilesimi
saglayabilir. Sanatin hastaliklar1 onlemeye yardimci oldugu ve saghigi destekledigi de
belirtilmistir. Sanat akil sagligin1 koruyabilir, bilissel diisiisii engelleyebilir, travma sonrasi
olusan sorunlar1 Onleyebilir ve esenligi saglayabilir. Ayn1 zamanda saglik calisanlarinin ve
bakim vericilerin iizerinde de etkilidir. Sanat klinik becerileri artirabilir ve saglik anlayisini
giiclendirebilir. Ikinci tema ise hastahklarin yonetimi ve tedavisidir. Bu temada sanatin
zihinsel hastalik yasayan insanlara yardim edebildigini (perinatal ve hafif-orta-siddetli akil
hastaligi, travma ve istismar), akut rahatsizliklar1 olan insanlara bakim destegi
saglayabilecegini (prematiire bebekler, yatan hastalar, cerrahi invaziv olan hastalar ve yogun
bakim hastalar1), nérogelisimsel ve ndrolojik bozuklugu olan insanlar1 desteklemeye yardimci
olabilecegini (otizm, serebral palsi, bunama ve inme), bulasici olmayan hastaliklarin
yonetimine yardimci olabilecegini (kanser, diyabet, akciger ve kalp hastaliklar1) ve yasam sonu
bakimi destekleyebilecegi (palyatif ve kayip donemi) belirtilmigtir.

Yapilan bir sistematik derlemede sanatin tedavi yontemi olarak kullanildigi bir¢ok alan
Ozetlenmistir. Derlemede sanat kanser hastaliklari, travma sonrasi tedaviler, akil hastaliklari,
yardimci lireme tedavileri, psikiyatri vb. saglik alanlarinda yaygin olarak kullanildig: tespit
edilmistir (Cakmak ve ark., 2020). Vural ve Salderay (2022) yaptig1 arastirmada sanatla
tedavinin her yasta saglikli, engelli ve hasta bireylere uygulanabilecek olan bir tedavi ¢esidi
oldugu, hastanelerde ve okullarda uygulanabilen, hastayr motive ettigi gibi dogru yontem ve
stireglerde kullanildiginda kalict iyilesmeyi dahi saglayabilen, bireyin bas etmek zorunda
oldugu uzun ve agrili iyilesme siirecini eglenerek, 6grenerek ve kendi 6z kabuliinii saglayarak
daha kolay atlatabilmesini, hastalarin hastalig1 algilamalarinda, hayat1 anlamlandirmalarinda,
iligkilerini olumlu yonde degistirmelerinde ve hastalig1 yenme siire¢lerinde olumlu gelismeler
saglayabilen ve bedensel/zihinsel bircok rahatsizlik alaninda etkili oldugu sonucuna
ulasilmistir.

Saglikta sanat, sagligi koruma, gelistirme ve tedavi amaciyla kullanilmistir. Kanser
hastaliklari, travma sonrasi tedaviler, ruh hastaliklari, yardimci iireme tedavileri gibi saglik
alanlarinda yaygin olarak kullanilmaktadir. Alan yazinda sanatin saglik calisanlar1 tarafindan
tedavi amach kullanildigmma dair birgok kanit vardir. Saglik c¢alisanlari {izerinde sanatin
kullanildig1 ¢alisma sayisi sinirlidir. Bu ¢alisma sanatin, saglik ¢alisanlarinin iizerindeki etkisi
ve yapilan uygulamalari derlemek amaciyla yapilmistir

Yontem

Calisma derleme arastirma tliriinde hazirlanmistir. Alan yazin taramasinda “Pubmed”,
“Google Scholar”, “Web Of Science” ve “Science direct” veri tabanlarinda taranan anahtar
kelimelerle ulasilan ¢aligmalar incelenmistir.
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Bulgular

Saglik hizmetlerinin gelismesinde Onemli rol oynayan saglik calisanlar1 biiyiik
fedakarlik yaparak gorevlerini yerine getirmektedirler. Saglik ¢alisanlar1 agir ig giicii ve stres
altinda gorevlerini yerine getirirken olumsuz duygulara ve tutumlara kapilabilirler (Ozcelik ve
Avci, 2022). Saglik calisanlari izerinde yapilan bir ¢calismada saglik ¢alisanlarinin yiiksek stres
yasadiklar1 ortaya konulmustur (Camkerten ve ark., 2020). Bir bagka calisma da ise agir is
yiikiinlin isten ayrilma niyetini artirdigi ve yasam doyumunu diistirdiigi tespit edilmistir
(Caliskan ve Bekmezci, 2019). Saghk calisanlarinin is yasaminda karsilastiklar1 zorluklar
mesleki titkenmisligi tetikleyebilir. Mesleki tiikenmislik saglik ¢alisanlarinin yagam kalitesinin
diismesine sebep olabilir (Uzun ve Tortumlu, 2022). Saglik hizmetlerinin yiiriitiilmesi, birey
aile ve toplumun saglhigini gelistirilmesinden ve bir ¢ok calismadan sorumlu olan saglik
calisanlarinin, gérev ve sorumluluklarini yerine getirebilmeleri i¢in saglikli olmalar1 gereklidir
(Ugurlu, 2002). Is yiiklerinin fazlaligi, ekip iiyelerinin sayismin yetersizligi, sagliktaki
sistemsel eksiklikler, ticretlerin yetmemesi, karmasik rol ve gorev paylasimlari, belirizlikler,
yonetimsel odiillendirme sisteminin olmamasi, mesleksel imaj ve ozgiiven eksikligi gibi
etmenler nedeniyle is ortaminda yogun baski altinda kalinmakta ve stress ortaya ¢ikmaktadir.
Saglik profesyonellerinin hasta ve hasta yakinlarina sunduklart hizmetin kalitesini
arttirabilmeleri, siirdiirebilirligini saglayabilmeleri ve kendi sagliklarini koruyabilmeleri ig¢in
stres kaynaklarin1 iyi taniyabilmeleri ve onlara karst saglikli bas etme yoOntemleri
gelistirebilmeleri oldukca 6nemlidir (Canbaz vd., 2005). Bu bas etme yontemlerinden biri de
sanat ve sanat terapisidir (Altingapa vd., 2018). Saglik ¢alisanlarinin zaman kisitint géz 6niinde
bulundurursak, sanat her alanda ve her ortamda kullanilabilir (Hsu ve ark., 2021). Saglig1 tesvik
etmek ve saglik davranislarini gelistirmek i¢in sanat her alanda olmalidir (Fancourt ve Finn,
2019).

Sanatin saglik calisanlari iizerine etkisi gozardi edilemeyecek kadar 6nemli ve
etkilidir. Sanat, saglik calisanlarinin sagligi tanimasini saglar. Edebiyatta, miizikte, sinemada
gecen hastalik, saglik ve tedavi siire¢lerinden toplumun sagligini tanimaya yardim eder. Sanat
ayn1 zamanda saglik calisanlarinin klinik becerilerini gelistirmesini saglar. Miizikle ugrasmak,
enstriiman kullanmak, resim ¢izimi yapmak gibi sanatsal faaliyetler el becerilerinin
gelistirmesine yardimci olur. Sanat, gorsel hafizay1 kuvvetlendirdigi i¢in hastay1 yada bireyi
kapsamli ve biitiinciil gbzlem yapma yetenegini artirir. Tanilar1 bulmasini kolaylastirir. Sese
olan duyarlilik artar boylece bagirsak, akciger, kalp disfonksiyonlarini tespit yetenegini artirir.
Diizenli yapilan grup caligmalari, sanat aktiviteleri saglik calisanlarinin hizli karar verme ve
sorunlar1 hizli tepsit etme yeteneklerini artirdig1 i¢in bulasict hastaliklara neden olan etkeni
erken tespite ve boylece enfeksiyonlara erken miidahaleyi saglar. Hatta salginlari 6nlemede
fayda saglar. Duyularin daha aktif kullanimiyla etkenin erken tespit etmedilmesini saglar.
Sanatla ilgilenen saglik c¢alisanlari daha diizenli ¢evre olusturur bu da hatalar1 azaltir.
Malpraktisleri azaltir. Sanat bakim vericileri destekler. Miizik ve hareket, empati gelisimini
saglar, ruh halini iyilestirir, yogun stres diizeyini diisiiriir, konstrasyon ve verimliligi artirir.
Hikayeler ve giinliik yazmak, saglik ¢alisanlariin ¢aligma saatleri i¢inde yasadigi duygusal
zorluklari kargilamasini destekler (WHO, 2019).

Saglik Calisanlari Uzerinde Yapilan Uygulamalar

Colak (2018)’in dans ve hareket terapi yontemlerini kullanilarak yaptigi bir calismada
hemsirelerin mesleki tatmin, titkenmislik ve esduyum yorgunlugu diizeylerine etkisi incelenmis
sonucunda dans ve hareket terapi yonteminin etkili oldugunu, hemsirelerin ortalama mesleki
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tatmin diizeyini arttirdigi, tlikenmislik ve esduyum yorgunlugu diizeylerini azalttig1 tespit
edilmistir. Huss ve Sarid (2014), saglik ¢alisanlari tizerinde yapmis oldugu bir ¢alismada isle
ilgili stres dilizeyinin gorsel sanat terapi yontemiyle azaldigi saptanmistir. Yasanilan stresi
gorsele dokerek rahatlama yasadiklari belirtilmistir. Mercer ve arkadaslarinin (2010) tip
Ogrencilerinin {izerinde stres ve kaygi diizeylerinin azalmasi dogrultusunda gorsel giinliik
tutmanin etkilerine bakmalar1 sonucu stres, kaygi ve umutsuz duygu diizeylerinde genel bir
azalma oldugu saptamistir. Hsu ve arkadaslarmin (2021) kirsal kesimde calisan saglik
calisanlar1 lizerinde yaptiklari girisimsel bir calismada Zentangle (tekrarlayan desenler ¢izme
ve boyama sanati) sanatinin stres diizeyinde azaltmada etkili oldugu bulunmustur.
Arantzamendi ve arkadaslar1 (2021) palyatif bakim c¢alisanlart ile yaptigi odak grup
caligmasinda sanatla ilgili konugsmanin ¢alisanlarin ruhsal saghigini pozitif yonde etkiledigi, i¢
huzurlarini, i¢ goriilerini artirdigr belirlenmistir. Ploukou ve arkadaglarmin (2018) onkoloji
servisinde calisan hemsireler ilizerinde yapmis olduklari ¢alismada hemsirelerin miizik
enstriimanlar1 calmasinin anksiyete ve depresyon diizeylerinin ve psikosomatik semptomlarinin
sikligimin azaldigr sonucuna ulasmislardir. Altingapa ve arkadaslarinin (2018) hemsirelik
ogrencilerinin tizerinde yapmis olduklari c¢alismada sanat terapinin hemsirelik son smif
Ogrencilerinin stresle basa ¢ikma diizeylerine etkisine bakilmis, ¢alismanin 6grencilerin stres
kaynaklarimi tanimlamaya, strese kars1 duygularini fark edebilme, ifade edebilme ve yeniden
bakis agis1 kazandirarak, yaratict ve elestirel diisiincenin gelistirilmesine destek oldugu
sonucuna ulagmiglardir. Cigerci ve arkadaslarinin (2016) doktor ve hemsireler lizerinde miizik
terapiye iliskin goriisleri aragtirilan tanimlayici tipte bir calismada saglik ¢alisanlarinin miizik
terapiyi bildiklerini, miizik terapi egitimi almadiklar1 ve miizik terapiye karst olumlu goriisleri
oldugu sonucuna ulasilmistir. Celebioglu ve arkadaslarmin (2021) hemsirelik son smif
ogrencileri lizerinde yapmis olduklar1 betimleyici tipteki bu g¢alismada miizik terapinin
hastaliklarla bas etmeye yardimci bir yontem oldugu, rahatlatici, anksiyeteyi azaltici etkilerinin
oldugu konusunda hem fikir olduklar1 sonucuna ulasilmistir. Sen ve Kayabas (2022) ‘in Covid
19 pandemi siirecinin, ¢alisan doktorlarinin ve hemsirelerinin miizik begenileri iizerindeki
etkisi duygusal olarak etkilenildigi, isitsel diinyasinin ve miizik begenilerinin degistigi
sonucuna ulagmustir.

Sonug¢

Sanat potansiyel olarak hem zihinsel hem de fiziksel saghgi etkileyebilmektedir.
Bireyin i¢gorii ve 6z farkindalik kazanmasina yardimci olabilir. Saglik ve refahi desteklemek
i¢in sanattan yararlanilabilir. Sanat, insam fiziksel, psikolojik, sosyal ve davranigsal olarak
etkileyebilmektedir. Sanat saglik hizmetlerinde saglig1 koruma, gelistirme ve hastalig1 6nleme
ve tedavi amaciyla kullanilmistir (WHO,2019). Sanat, saglik calisanlari ve bakim alicilar
arasinda etkili bir iletisim aracidir. Yapilan arastirmalarda saglik c¢alisanlarinin c¢alisma
alanindan kaynakli yiiksek stres ve kaygi yasadigi, mesleki tiikenmisligin yasam kalitesini
olumsuz etkiledigi goriilmiistiir (Ozgelik ve Avei, 2022; Uzun ve Tortumlu, 2022). Sanat
calisanlar i¢in bir bas etme yontemi olarak kullanilabilir. Ayrica sanat uygulamalar1 saglik
calisanlarinin  klinik becerilerinin artmasina, toplumu tanimasma ve bakim vericiyi
desteklemesine yardimci olabilir (WHO,2019).

Son yillarda Tirkiye’de saglikta sanata yonelik ilginin artti§i goriilmektedir; ancak
saglik personeline uygulama c¢alismasi konusu ile ilgili calismalar yetersiz kalmaktadir. Yapilan
caligmalarda saglik calisanlari {izerinde yapilan sanatsal girisimlerin yetersiz oldugu ve daha
cok girisimin yapilmasi gerektigi vurgulanmistir (Arantzamendi ve ark., 2021; Hsu ve ark.,
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2021). Sanat etkinliklerinin diizenlenmesi, kurumlarda bununla ilgili diizenlemeler yapilmasi,
arastirmalarin ve ¢alismalarin genis ¢capli yapilmasi dnerilmektedir.
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Abstract

The aim of this study is to investigate the expression levels of survivin, HIF-1a,
SMADS5, OXSR1, eNOS, TERT genes in granulosa cells during controlled ovarian
hyperstimulation (KOH) with low-dose and high-dose gonadotropins (Gn) in patients with poor
ovarian response.

The study included 36 patients with poor ovarian response and 16 patients with normal
ovarian response, who used high (group 1, n:11) and low dose gonadotropin (Gn) (group 2,
n:9). Patients with poor ovarian reserve were identified according to the Bologna criteria. In all
groups, Survivin, HIF-1a, OXSR1, TERT and SMADS gene expression levels were evaluated.

While there was no difference between the 1st and 2nd group patients in the number of
antral follicles, hCG day progesterone, number of aspirated follicles and number of collected
oocytes, it was found to be significantly higher in patients with normal ovarian response than
in the other groups (respectively p<0.001, p=0.047, p=0.001, p=0.02). The survivin gene
expression levels were compared in patients receiving high-dose and low-dose Gn therapy, and
the expression rates were median (min-max) in the high-dose, low-dose, and control groups,
respectively 0,32 (0,12-0,85), 0,22 (0,04-1,07), 0,26 (0-0,84) it was found as. The difference
p=0.989 was not statistically significant. Even when patients with poor ovarian response were
taken as a single group, there was no statistically significant difference in survivin gene
expression compared to the control group p=0.898.

The expression of HIF-1a, OXSR1 and SMADS genes in granulosa cells did’nt give st
atistically significant results among the 3 groups compared (respectively p=0.75, p=0.987,
p=0.73). TERT and eNOS expression was’nt achieved in granulosa cells in both patients with
poor ovarian response and normal ovarian response.
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Survivin gene expression could not be associated with ovarian response in any way,
both in patients with different ovarian reserve and in patients with poor ovarian response who
received different stimulation protocols. This study, due to the fact that we are dealing with a
specific patient population, with a narrow sample size has been carried out. On this subject,
new studies are needed, including high responders and with a larger sample size.

Keywords: Poor ovarian response, Survivin, HIF-1a, SMADS5, OXSR1, TERT
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GIRIS

Koti over yanit1 (Poor Ovarian Respons, POR), son yirmi yildir cok sayida randomize
calismanin konusu olmustur. Stimiilasyona kétii over yanit veren kadinlari tanimlamak igin ilk
sistematik girisim 2011 yilinda the European Society of Human Reproduction and Embryology
(ESHRE) tarafindan yayilanmis ve ‘Bologna kriterleri’ olarak adlandirilmistir (Ferraretti vd.,
2011: 16) Bologna kriterlerine gére, asagidaki 3 maddeden 2 sine sahip olmak, POR tanimi i¢in
yeterli kabul edilmektedir (Ferraretti vd., 2011: 1621).Ortalama maternal yas (> 40 y1l) veya
herhangi bir baska risk faktorii, daha 6nce uygulanan tedaviye POR gelistirmek (siklus iptali
veya klasik protokol ile <3 oosit gelismesi), anormal bir over rezerv testi (ORT) (antral follikiil
sayist [AFS]) < 5-7 follikiil veya anti-Miillerian hormon (AMH) <0.5-1.1 ng/ml. Yas faktorii
ve anormal ORT yoklugunda ise, daha dnce maksimum stimiilasyon sonrasinda iki kez POR
gelistirmis olmasi da hastanin kétii over yanitl olarak tanimlanmasi igin yeterli olarak kabul
edilmektedir (Bologna kriterlerinin 4. 6zelligi olarak kabul edilmektedir) (Ferraretti ve
Gianaroli, 2014 mayis: 1842-43).

Apopitozis, ovaryan follikiiler atrezi ve luteal regresyon ile iligkili hiicresel bir
mekanizmadir. Bir follikiil populasyonundaki graniiloza hiicrelerinin yiliksek oranda atreziye
ugramasi, follikiilii apopitotik hiicre 6liimiine kars1 son derece duyarli bir hale getirmektedir
(Glamoclija vd., 2005: 426). Graniiloza hiicrelerindeki apopitozis, In vitro fertiliasyon (IVF)
sonuglari tizerinde olumsuz bir etkiye sahiptir. Apopitotik graniiloza hiicrelerinin artmis sayisi,
bos follikiil, az sayida ve kotii kalitede oosit elde edilmesi, kotii kalitede embriyo olusumu ve
kotii fertilizasyon sonuglart ile de iliskilidir (Varras vd., 2012: 2). Survivin diger adiyla
baculoviral inhibitor of apoptosis repeat-containing 5 (BIRCS), apopitozis inhibitor
proteinlerinin (AIPs) en kiigiik iiyesidir ve caspas inhibitor fonksiyonu i¢in esansiyeldir (Jiang
vd., 2014: 1). Yapilan ¢aligmalar, survivin’in gorevlerinin sadece apopitozisin inhibisyonu ile
sinirli olmadigint ayn1 zamanda, mitotik boliinmede de bir kontrol noktas: oldugunu ortaya
koymustur. Survivin, embriyonik ve fetal dokudan da eksprese edilmis olup, bir cok kanser ile
de iliskili oldugu saptanmistir (Jiang vd., 2014: 1).

Apopitozis, hipoksiye bir cevap olarak da artabilmektedir. Hipoksinin siddeti, hiicreleri
O6lmeye veya hipoksiye adapte olup hayatta kalmaya zorlamaktadir (Greijer ve Wall,
2004:1009). Hipoksik hiicrelerden salman hipoksi ile indiiklenen faktér-1 (HIF-1); vaskiiler
endotelyal biliylime faktorii (VEGF), anjiopoetin 1 (ANGPT1) ve ANGPT?2, plesental biiyiime
faktorti (PGF) ve trombosit aracili biiytime faktorii B’nin (PDGFB) de dahil oldugu anjiogenik
biiylime faktorlerini kodlayan genlerin transkripsiyonunu aktive etmekte ve anjiogenezise yol
acan endotel hiicrelerini stimule etmektedir. Heterodimerik bir protein olan HIF-1, HIF-1a ve
HIF-1B denilen iki subiinitten olusmaktadir (Manalo vd., 2005: 659).

Oksidatif stres yasla birlikte azalan fertiliteyi modiile eder. Bir¢ok ¢alismada infertilite
ve fertilitenin degerlendirilmesinin patofizyolojisinde oksidatif stresin onemli rol oynadig1
gosterilmistir. Oxidative stress responsive 1 (OXSR1) gen iirtinii Serin/Treonin protein kinaz
ailesi tliyesidir. Cevresel strese cevapta kinazlarin downstreamini regiile eder ve aktin hiicre
iskeletinin regiilasyonunda rol alir. Ayrica bu gen oksidatif stres nedeniyle gerceklesen hiicre
6limii ve proliferasyonunun kontroliinde 6nemli rol oynar (Stiegler vd., 2013: 2). Literatiirde
OXSRI geni ile graniiloza hiicreleri ve infertilite arasindaki iligskiyi gosteren herhangi bir
calisma bu tarihe kadar yapilmamastir.

Nitrik Oksit (NO), memeli viicudundaki yararli veya zararli bir¢ok fizyolojik ve
patolojik siirecte rol oynayan onemli bir sinyal molekiiliidiir. Uygun dozlarda NO {iretimi,
birgok organin zarar gérmesinin engellenmesinde (karacigerin iskemik hasardan korunmasi
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gibi) onemlidir.. Bu molekiil ¢ok sayida nitrik oksit sentaz (NOS) enzimlerinin yardimiyla
arjinin ve oksijenden veya inorganik nitrat gruplarmin indirgenmesiyle nitrovazodilator ilag
molekiillerinden sentezlenmektedir. NO’yu sentezleyen Endotelial Nitrik Oksit Sentaz
(eNOS3) enzimi teka, graniiloza hiicrelerinde ve oositin yiizeyinde folikiiler gelisim boyunca
sentezlenir ve bir¢ok biyolojik siirecte dnemli rollere sahiptir (Agarwall vd., 2005: 8).

SMAD aile iiyesi-5 (SMADS) geni ise graniiloza hiicrelerinin gelisiminde rol
aldigindan fonksiyonunu direkt olarak etkileyebilir. SMAD5 geni Bone morfogenetik protein
(BMP), sinyal yolaginin anahtar genlerinden birtanesidir ve bu sinyal yolagi apopitozis
mekanizmasinda gorev alir. SMADS’in ovaryan graniiloza hiicrelerinde gergeklesen
apopitozisteki roliinii arastirmak i¢in yapilan bir ¢calismada, SMADS5S mRNA’s1 kullanilarak
kiiltiire edilmis graniiloza hiicrelerinde bu gen inhibe edilmistir. SMADS inhibisyonu ile
birlikte Fas, Fasl, kaspaz 8 ve 3 gibi apopitozisin arttiginin isareti olan genlerin
ekspresyonlarinin arttigr goézlenmistir. Bu sonuglar graniiloza hiicrelerinde apopitozisin
regiilasyonunda SMADS5’in 6nemli rol oynadigini gostermistir (Nie vd., 2015:1).

Literatiirde folikiiler gelisim boyunca graniiloza hiicrelerinin kok hiicre
popiilasyonundan koken aldigi birgok ¢alismada rapor edilmektedir. Graniiloza hiicrelerinin
kok hiicre karakteristigi gostermelerinin ana kaniti ise telomer bolgeleri ve telomeraz enzimidir.
Hiicreler boliindiik¢e her boliinmede telomer bolgeleri telomeraz enzimi tarafindan sentezlense
de hiicre yaslandik¢a bu bolgeler kisalir. Telomeraz enzimi Telomeraz Revers Transkriptaz
(TERT) ve Telomeraz RNA (TERC) olmak iizere iki alt iiniteden olusur. TERT geni telomeraz
enziminin aktivitesinin primer regiilatoriidiir. Ayrica TERT geni, Telomeraz enziminin
aktivasyonunun mekanizmasinda gérev almasininin yaninda, telomeraz enziminden bagimsiz
olarak apopitozisin regiilasyonunda gorev alir. Artan apopitozis ile azalan TERT geni
ekspresyonu ile koreledir ([Chronowska, 2012: 595-96], [Russo vd., 2006:443-44]) .

Bu calismanin amaci kotii over yanith infertil hastalarda graniiloza hiicrelerinde
survivin, HIF-1a, SMADS5, OXSR1, eNOS, TERT gen ekspresyonlarini degerlendirmektir.

GEREC ve YONTEM

Bu calisma, Kayseri Erciyes Universitesi Tip Fakultesi Tiip Bebek Merkezinde Subat
2016-Nisan 2017 tarihleri arasinda, IVF/Intra Sitoplazimik Sperm Injeksiyonu (ICSI)-Embriyo
Transferi (ET) i¢in kontrollii over hiperstimulasyonu (KOH) uygulanan, POR oldugu kabul
edilen 20 kadin ve normal over yanith (Normal Ovarian Responders, NOR) 16 kadindan
olugsmaktadir. Tiim hastalardan ¢aligmaya katilmay1 kabul ettiklerine dair bilgilendirilmis yazili
onam alinmustir. Calisma igin, Kayseri Erciyes Universitesi Tip Fakultesi Klinik Arastirmalar
ve Etik Kurul onayr alimmustir (22.01.2016/48) ve Helsinki deklarasyonuna uygun olarak
gergeklestirilmistir.

Caligsmaya dahil edilme kriterleri; ileri maternal yas (>40 y1l) ya da zayif ovaryan yanit
icin diger risk faktdrlerini tasimasi daha onceki IVF denemesinde zayif ovaryan yanit
Oykiisiinlin olmasi (konvansiyonel ovaryan hiperstimulasyon yontemleri ile 3’den az oosit elde
edilmis olmasi), anormal ovaryan rezerv testi olmasidir (Ferraretti vd., 2011: 1621).

Tiim hastalara gonadotropinlerle kontrollii ovaryan hiperstimulasyon uygulandi. POR
olarak kabul edilen 11 kadina yiiksek doz ( menstrual siklusun 3. Giinii subkutan (sk) 375 TU
follikiil stimiilan hormon (FSH) +75 IU Liiteinizan Hormon (LH) sk baslandi, dominant
follikiil ¢apt >14 mm ve veya estradiol (E2) 400 pg/ml oldugunda human Chorionic
Gonadotropin (hCG) giiniine kadar 0.25 mg/giin sk Gonadotropin Releasing Hormone GnRH
antagonisti eklendi), yine POR oldugu kabul edilen 9 kadina da mild protokol (menstrual
siklusun 2. giiniinden baslayarak 5 giin siireyle oral 100 mg Klomifen sitrat (Clomifen Citrate,
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CC) baslandi. Siklusun 6. giinii 187.5 IU/giin sk rekombinant FSH (rFSH) +75 IU/giin
rekombinant LH (rLH ) baslandi ve dominant follikiil ¢apt >14 mm veya E2 >400 pg/ml
oldugunda hCG giiniine kadar 0.25 mg/giin GnRH antagonisti eklendi) uygulandi. NOR 16
kadindan olusan kontrol grubuna ise sk 225 IU FSH + 75 IU LH sk uygulandi. Follikiil
boyutunu takip etmek amaciyla giinliik transvajinal (TV) ultrasonografi (USG) yapilds. ki ya
da daha fazla, ¢ap1 >18 mm folikiil saptandiginda ovulasyonu uyarmak amaciyla hCG
(Ovitrelle 250 mcg enjektor, Serono) yapildi.

hCG yapildiktan 36 saat sonra TV USG esliginde yumurta toplama (oocyte pick-up,
OPU) islemi aym kisiler tarafindan gergeklestirildi. OPU isleminden 2-5 giin sonra ET
gerceklestirildi. Transferden sonraki 14. glinde kanda kantitatif beta-hCG 6lgiimii yapildi. Test
sonucunun pozitif oldugu durumda gebeligin saglikli olup olmadigini degerlendirmek igin 2
giin sonra test tekrar1 yapildi. Saglikl bir artis gézlenen hastalar 15 giin sonra USG kontroliine
cagirildi. USG kontroliinde endometrial kavitede fetal kardiyak aktivite izlenen olgular klinik
gebelik olarak degerlendirildi.

OPU islemi yapildiktan sonra graniiloza hiicreleri hyaluronidaz i¢ceren modifiye insan
tubal sivisi ortaminda oositten agiga cikarildi. Graniiloza hiicrelerinden RNA izolasyonlari
yapildi, elde edilen RNA orneklerinden cDNA sentezi yapildi ve sentezlenen cDNA -20
derecede saklandi. Calismanin sonunda cDNA o&rneklerinden Real Time PCR ile genlerin
ekspresyonu belirlendi.

Graniiloza Hiicrelerinden RNA izolasyonu

1. Ependorf tiip i¢ine alinan folikiil stvisi tizerine 800ul Trizol eklendi.

2. Daha sonra ayni tiip igerisine 0,8 pl glikojen eklendi ve enjektor yardimu ile hiicreler
homojenize edildi

3. 5 dk oda sicakliginda bekletildikten sonra lizerine 160 pl kloroform eklenmistir ve 15
sn kuvvetli sekilde vortekslendi.

4. 5 dk oda sicakliginda bekletildi ve 12.000 g’ de 20 dk +4°C de santrifiij edildi.
Santrifiij sonunda olusan ak6z faz yeni bir tiipe alind.

5. Alman akdz faz miktar1 kadar (1:1) tliplin igerisine isopropanol eklendi ve
vortekslendi. Ornekler 5dk oda sicakliginda bekletildi. Sonrasinda 12.000 g’ de 10 dk +4° C de
santirfiij edildi.

6. Santrifiij sonunda olusan slipernatant atildi. Pellet iizerine yikama islemi i¢cin 1000 pl
%75’ lik etanol eklendi ve kisa bir vortex yapildi. Sonrasinda 7500 g’ de 5 dk +4° C de santrifiij
edildi.

7. Santrifiij sonunda siipernatant atildi. Pellet {izerine tekrar 1000 ul %75’ lik etanol
eklendi ve kisa bir vortex yapildi. Tekrar 7500 g’ de 5 dk +4° C de santrifiij edildi. Santifiyj
sonunda iistte olan supernatant kisim atildu.

8. Geriye kalan dipteki pellet kisim tiipiin agz1 agik bir sekilde oda sicakliginda 10dk
bekletildi. Etanoliin ugmasi saglanmigtir. Sonrasinda pellet {izerine 60 pl Niikleaz Free Water
eklendi ve resiispanse edildi.

9. Nanodrop cihazinda RNA konsantrasyonu 6l¢iildii ve ¢alisilincaya kadar 6rnekler -
80°C ‘ye kaldirild.

cDNA Eldesi

Calismaya baslamadan once hastalara ait biitiin RNA 6rnekleri numaralandirildi. PCR
tiipleri iizerine bu numaralar yazildi. cDNA sentezi i¢in ROCHE marka Transcriptor High
Fidelity cDNA sentezKit (Katalog No: 05091284001) kullanildi.
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(NOT: cDNA sentezi yapabilmek i¢in RNA konsantrasyonlari 10ng — 100ng arasinda
olmalidir). cDNA sentezi ROCHE marka Transcriptor High Fidelity cDNA Kit protokoliine
gore yapildi. Ekspresyon asamasinda asagidaki basamaklar uygulandi.

Reaksiyon Mixinin hazirlanmasi

Her bir ornek icin

(hasta sayis1 X tablodaki miktarlar)

Random Primer I ul
Oligo Primer 1 ul
dH20 4,4 ul
RNA 5 ul

Hazirlanan miks ¢ok kisa siire vortekslendikten sonra, tekrar ¢ok kisa siire santrifiij
edildi. Ardindan her bir PCR tiipiine 6,4 pl miks mikropipet aracilig1 ile dagitildi. Daha sonra
her bir tiipilin tizerine 5’er ul RNA 6rnegi eklendi ve hazirlanan tiipler PCR cihazina konuldu.
PCR islemi, 65 °C’de 10 dakika devam etti.

Mix Hazirlanist

Her bir ornek icin

(hasta say1s1 X tablodaki miktarlar)

Reaction Buffer 4 ul
Protector RNase Inhibitor 0,5 ul
Deoxynucleotid mix 2 ul
DTT 1 pl
Revers Transkriptaz 1,1 pl

PCR sonunda cikan Urlinler tzerine hazirlanan 2. Mix daha dénceki tlipler tzerine 8,6 pl
dagitildi. Ardindan da tekrar PCR cihazina konuldu.

PCR Programinin devami;,

29 °C 10 dakika
48°C 60 dakika
85°C 5 dakika
4°C o

PCR sonunda elimizde 20ul cDNA iiriinii olugsmustur.

Preamplifikasyon Asamasi

PreAmplifikasyon icin Roche marka cDNA Pre-AMP Master Kit (Katalog No:
06720455001) kullanildi. Elde Ettigimiz ¢cDNA’ lar 1:5 oraninda RNase Free Water ile
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sulandirildi. Ekspresyon i¢in galisilacak olan her bir gen yeni bir ependorf tiipte %10 seyretildi.
Sonrasinda seyreltilen herbir genden 1,4 pl alindi ve ependorf tiipe primermix hazirlandi.

Primer mix

%10 Actin 1,4 ul
%10 Birc5 1,4 pl
%10 OXSR1 1,4 ul

Primerler %10 Hifla 1,4 ul
%10 Tert 1,4 ul
%10 Nos3 1,4 ul
%210 Smad5 1,4 ul

Pre-AMP Master Mix 5ul

dH:20 52 ul

cDNA 5ul

Miks hazirlandiktan sonra vortekslendi ve kisa santrifiij yapildi. Ardindan herbir PCR
tiiptine 20 pl miks dagitildi. Daha sonra iizerlerine 5 ul cDNA eklendi ve PCR cihazina konuldu.

PCR Programi;
95 °C 1 dakika
95 °C 15 saniye
60 °C 4 dakika 13 dongt
4°C o0

PCR sonunda 25ul PreAMP cDNA iiriinii elde edildi.

Real-Time PCR

Real Time PCR’da belirlenen genlerin mRNA ekspresyonlarini belirleyebilmek icin
Roche marka LightCycler® 480 Probes Master Kit (Katalog No: 04707494001) kullanild:.
Daha onceden elde ettigimiz PreAMP cDNA iiriinleri 1/40 oraninda sulandirildi.

Her bir ornek icin (hasta sayisi X tablodaki
miktarlar)

Probes Master 10ul

Primer Prob Tl

dH20 4ul

PreAMP cDNA érnegi(1/40) 5ul

Toplam Hacim 20pul
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PreAMP cDNA iiriin hari¢ diger malzemeler (hasta sayis1 X tablodaki miktarlar) 1,5ml’
lik ependorf tiipe konuldu ve reaksiyon miksi hazirlandi. Hazirlanmis olan miks 96’ ik plate
icine 15°er ul dagitildi. Daha sonra {izerlerine hastalara ait PreAMP iirtinlerden 5 pl eklendi.
Ardindan plate tizeri seffaf kapatici ile kapatilip kisa santriflij yapildi. Daha sonra Roche
LightCycler® 480 II Real Time PCR cihazina yerlestirildi.

House-keeping gen olarak B-Actin kullanildi. Biitiin 6rnekler maniplasyondan dolay1
dogabilecek hatalar1 6nleyebilmek i¢in herbir 6rnek ¢ift caligildi.

Roche LightCycler® 480 II Real Time PCR Programu;
Pre-inkiibasyon 95 °C 10 dakika

95 °C 10 saniye
60 °C 30 saniye
72 °C 1 saniye

Amplifikasyon 45 Dongii

Sogutma 40 °C 30 saniye

Analiz

Elde edilen CT degerleri Roche LightCycler® 480 Il Real Time PCR cihazinda
normalize edildi.

BULGULAR

Calismaya toplamda 36 siklus dahil edildi. Calismaya alinan hastalarin 13’tinde (%36,1)
ET yapilamadi. Bu oran 1. grupta 6/11 (%54.5), 2. grupta 4/9 (%44,4) kontrol grubunda ise
3/16 (%18,7) idi. Hastalarin demografik 6zellikleri tablo 1°de verilmistir.

Gruplarin kullanilan r-FSH dozu ve stimiilasyon siireleri, HCG giinii E2 ve P agisindan
karsilastirilmasi. Aspire edilen folikiil sayisi, Toplanan oosit sayisi, Matiir oosit sayisinin
gruplara gore dagilimi tablo 2°de verilmistir.

ET gerceklestirilen 23 siklusta toplam gebelik orani1 %39,1 (s=9) olarak tespit edildi. Bu
hastalarin 3’niin (%13) B hCG degerleri tekrar diisiis gosterdi ve biyokimyasal gebelik olarak
degerlendirildi. Anembriyonik gebelik orani 1/23 (%4.34) olarak bulundu. ET ger¢eklestirilen
sikluslarda toplam 9 (9%39,1) klinik gebelik elde edildi. Klinik gebelik gelisen bir hastada
(%4.34), 8. gebelik haftasinda rutin kontrol esnasinda, fetal poliin 8 hafta ile uyumlu oldugu ve
fetal kalp atisinin durdugu gozlendi. Hasta missed abort tanisi ile kiirete edildi. Yiiksek doz
tedavi alan grupta higbir hastada gebelik elde edilemezken, diisiikk doz tedavi alan grupta sadece
1 hastada (%11.1) biyokimyasal gebelik olusmustur. Kontrol grubunda ise 2’si (%12,5)
biyokimyasal, 1’1 (%6.25) anembrionik, 1’1 (%6,25) missed abort, 4’ (%25) klinik gebelik
olmakla toplam 8 (%50) hastada gebelik elde edilmistir.

Klinik gebelik elde edilen hastalar, klinik gebelik elde edilemeyen hastalar ile
karsilastirildiginda, ortalama yaslari (sirasi ile, 26.25, 25, P =0.270) ve beden kitle indeksi
(body mass index, BMI) degerleri (siras1 ile, 23.9, 25.6 kg/m2, P =0.208) benzer olarak
bulundu. Klinik gebelik elde edilen hastalarda en sik infertilite nedeni oligoastenospermi
(%44.,4) iken, klinik gebelik elde edilemeyen hastalarda ise ayr1 ayri tek bagina azalmis over
rezervi (%41,7) ve tek basina agilanamayan infertilite (%41,7) idi. Fertilizasyon orani, olusan
embriyo sayisi, transfer edilen embriyo sayist ve transfer giliniinliin gruplar arasinda
karsilastirilmasi tablo 3’te verilmistir.
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Yiiksek doz tedavi uygulanan 11 hastanin 2’sinde , diisiik doz tedavi uygulanan 9
hastanin 3’tinde, kontrol grubu hastalarinin da 3’iinde graniiloza hiicrelerinden survivin
eksprese edilemedi. Kotli over yanitli ve normal over yanitli hastalarda graniiloza hiicrelerinde
genlerin ekspresyon seviyesinin karsilastirilmasi tablo 4’te ve tablo 5’te verilmistir.

Graniiloza hiicrelerinde TERT ve eNOS3 genleri higbir grupta eksprese edilememistir.
Diisiik ve yiiksek doz tedavi verilen ve matiir oosit elde edilen, matiir oosit elde edilemeyen
hastalarda Survivin, HIF-1a, SMADS5, OXSR1, gen seviyelerinin karsilastiriimasi tablo 6’da
verilmistir.

TARTISMA

Bir ¢ok faktdr, ovaryan stimiilasyona yetersiz cevap ile iliskili olabilir. Maalesef, cok
sayida test Onerilmesine ragmen, higbirisi ovaryan cevabi belirleyebilmek i¢in dogru prediktif
test olmamaktadir. Bununla birlikte ideal test, ovaryan stimiilasyona overlerin cevabi gibi
gorliinmektedir (Ubaldi vd., 2005:235).

Bu calismaya hastalar Bologna kriterleri esas alinarak dahil edilmistir. Reprodiiktif
yaslanma, primordial follikiil havuzunun azalmasi ve oosit kalitesinin kaybi ile iliskilidir. Bir
IVF programinda ovaryan yaglanma azalmis ovaryan cevap ve azalmis gebelik oranlari ile
karakterizedir (Hendrics vd., 2005: 291). Bu ¢alismada yas ve AFS agisindan gruplar arasinda
anlamli fark izlenmektedir. Hastalarin ortalama yasi, yiiksek doz uygulanan grup igin
34.73+5.82, diisiik doz uygulanan grup icin 34.89+6.43, kontrol grubu i¢in 25.56+£2.92 (y1l +
s.s.) olup, fark istatiksel olarak anlamli bulunmustur (P<0.05). AFS sayis1 kontrol grubunda,
diger iki gruba gore onemli 6lciide yiiksek olup istatiksel olarak anlamli bulunmustur (p<0.05).

Ovaryan stimiilasyona kotli yanit daha ¢ok yas ile iliskili olsa da gen¢ kadinlarda da
goriilebilmektedir. Bazen normal FSH degerlerine sahip gen¢ kadinlarda da agresif tedavi
protokoliine ragmen siklus iptalleri meydana gelebilmektedir (Garcia -Velasco vd., 2000:
2292).

Bu calismada siklus iptal oranlarinin yas ile dagilimina baktigimizda 20-35 yas grubu
hastalar i¢in bu oran %38,5 (s=5), 35-45 yas grubunda ise %61,5 (s=8) olup iki katina yakin bir
fark izlenmistir. Bu durum kotii over yanith hastalarda en dnemli prognostik faktoriin yas
oldugu gercegi ile uyumludur.

Yine konu ile ilgili yapilan c¢alismalarda GnRH agonist ve antagonistleri arasinda
transfer edilen embriyo sayist ve implantasyon oranlar1 benzer olarak bulunmus, transfer bagina
gebelik oranlarinda fark saptanmazken agonist grupta siklus basina gebelik orani antagonist
grupla karsilagtirildiginda dnemli derecede yiiksek bulunmustur (%35,8 ile %25.6, P<0,05)
(Propas vd., 2012: 43). Bu ¢alismada da benzer sonuglar elde edilmistir. Siklus basina gebelik
orani yiiksek doz uygulanan grup i¢in %0, diisiik doz uygulanan hastalar i¢in %11.11 olup iki
grup arasinda istatistiksel fark izlenmemistir (p>0.05), kontrol grubunda ise %43,75 olup diger
iki grup ile kiyaslandiginda istatistiksel olarak anlamli kabul edilmistir (P<0,05).

Kotii over yanmitli hastalarin tedavisindeki zorluk ve anlasilmazlik konu ile ilgili
molekiiler dilizeydeki arastirmalar1 Onemli hale getirmistir. Memelilerde, ovaryan
follikiilogenezis, kompleks, endokrin, parakrin ve otokrin faktorler ile diizenlenen bir siirectir
(Jiang vd., 2014:1).

Fujino vd., infertil hastalarda survivin ekspresyonu {izerinde c¢alistilar ve
endometriozisli hastalarda survivin gen ekspresyon seviyelerinin, male faktor nedeniyle tedavi
alan hastalara gore anlamli derecede daha diisiik oldugunu buldular. Survivin gen ekspresyon
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seviyeleri, gebe hastalarda, gebe olmayanlara gore, gebe olmayanlarda da male faktor infertil
olanlara gore daha fazla oldugunu buldular (Fujino vd., 2008: 60).

Bu c¢alismada yiiksek doz ve diisiik doz Gn tedavisi ile randomize edilen hastalarda
survivin gen ekspresyon diizeyleri karsilastirildi ve en yiiksek ekspresyon orani yiliksek doz
uygulanan grupta goriildii 0.32, mild protokol alan grup i¢in 0.22 ve kontrol grubunda ise 0.26
olarak bulundu. Yiiksek doz ve diisiik doz Gn tedavisi verilen hastalarda survivin gen
ekspresyon diizeyleri karsilastirildi ve ekspresyon oranlart median (min-max) olarak yiiksek
doz, diisiik doz ve kontrol gruplarinda sirasiyla 0,32 (0,12-0,85), 0,22 (0,04-1,07), 0,26 (0-0,84)
olarak bulundu. Fark P=0,989 istatistiksel anlamli degildi. Kotii over yanith hastalar tek grup
olarak alindiginda dahi kontrol grubuna goére survivin gen ekspresyonunda istatistiksel anlaml
fark izlenmedi p=0,898.

Literatiirde farkli stimiilasyon protokollerinin survivin iizerine etkisini gosteren ve koti
ve normal over yanith hastalarda survivin ekspresyonunu karsilastiran bir calisma
bulunmamaktadir.

Fare beyninde yapilan ¢alismalar, hipoksi tedavisi sonrasinda survivin ve HIF-1 artis1
oldugunu ortaya c¢ikarmistir. Sonuglar, HIF-la ve survivinin hipoksi bagimli hiicre
apopitozisinde koruyucu rol oynadigini ve hipoksi tarafindan survivinin upregiile edilmesinin
HIF-1a bagimli oldugunu ortaya ¢ikarmistir (Zhang vd., 2014: 8251).

Bu ¢alismada yiiksek doz uygulanan hastalarda HIF 1o gen ekspresyon diizeyi 0.79+0.8,
diisiikk doz uygulanan hastalarda 0.3440.2 ve kontrol grubunda 0.724+1.23 olarak bulunmustur.
Koétii over yanith hastalar bir grupta toplandiginda 0.59+0.64 ‘tiir. Ancak tiim bu degerler
istatiksel olarak anlamli olarak degerlendirilmistir (p>0.05).

Serbest radikal tiirleri degisken ve yliksek olgiide reaktiftir. Serbest radikal tiirlerinin iki
ana tipi vardir; reaktif oksijen tiirleri (ROS) ve reaktif nitrojen tiirleri (NOS) (Agarwal vd.,
2005: 2).

Khorram vd.’nin, yapmis olduklar1 immiinohistokimyasal analizde, eNOS, agirlikl
olarak glandiiler epitel ve vaskiiler endotelde eksprese edilmistir. Endometriyozisli kadinlarin
otopik endometriumunda, fertil kontrol grubu ile kiyaslandiginda eNOS ekspresyonunun
gerceklestigi bildirilmistir. Ayrica, embriyo implantasyonu boyunca yiiksek eNOS expresyonu,
endometriyumun implantasyona daha az duyarli olmasina neden olabildigi 6ne siirtilmiistiir
(Agarwal vd., 2005: 5).

Bizim c¢alismamizda ise graniiloza hiicrelerinden eNOS ekspresyonu kontrol grubu
dahil hi¢bir hastada saglanamamustir.

Oksidatif stres yasla birlikte azalan fertiliteyi modiile eder. Bir¢ok ¢alismada infertilite
ve fertilitenin degerlendirilmesinin patofizyolojisinde oksidatif stresin 6nemli rol oynadig:
gosterilmistir. Pek ¢cok ¢alisma, kadin infertilitesinin prevalansini, viicudun ¢esitli kritik mikro
ve makro ¢evresindeki oksidatif stres seviyelerindeki artis ile iliskilendirmislerdir..

Bu calismada yiiksek doz uygulanan hastalarda OXSR1 gen ekspresyon diizeyi
0.63+0.47, diisiik doz uygulanan hastalarda 0.54+032 ve kontrol grubunda 0.81£1.22 olup bu
degerler istatistiksel olarak anlamli bulunmamistir (p>0.05). Bu ¢alismada SMADS gen
ekspresyonu icin yiiksek doz uygulanan hastalarda 0.7+£0.97, diisiik doz uygulanan hastalarda
0.32+0.44 ve kontrol grubunda 0.33+039 olarak tespit edilmistir. Bu degerler istatiksel olarak
anlamli bulunmamistir. Bu ¢alismada kontrol grubu dahil hi¢bir hastada TERT geni eksprese
edilememistir.
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SONUC

Survivin gen ekspresyonu, hem farkli over rezervi olan hastalarda hem de farkli
stimiilasyon protokolleri alan zayif over yaniti olan hastalarda over yanit1 ile hicbir sekilde
iliskilendirilememistir. Bu ¢alisma, spesifik bir hasta popiilasyonu ile ilgilenmemiz nedeniyle
dar bir 6rneklem biiyiikligi ile gerceklestirilmistir. Bu konuda yiiksek yanit verenleri iceren ve
daha biiyiik 6rneklem biiytikliigiine sahip yeni caligmalara ihtiyag vardir.
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Tablo 1: Hastalarin demografik ozellikleri ve bazal hormon diizeyleri
Normal Ovaryan

Kotii Ovaryan Yanithlar

Yanithlar
Yiiksek Doz Grup Mild Protokol Kontrol Grup
(Grup 1) (s=11) (Grup 2) (s=9) (s=16) P

Orttss Orttss Orttss
Yas (yil) 34,7345,82 34,8916,43 25,56+2,92 <0,001
BMI (kg/m?2) 24,59+2,44 26,61+4,04 25,5614,29 0,590
infertilite siiresi (yil) 8,8215,75 4,2613,96 4,44+2,19 0,070
FSH (1U/ml) 10,3745,98 7,94+4 7,09+1 0,200
LH (1U/ml) 6,75+2,07 5,56+2,79 6,52+2,17 0,632
Prolaktin (ng/ml) 16,44+3,35 19,9546,81 16,39+10,27 0,330
TSH (miU/L) 2,08+0,88 3,612,29 2,32+1,06 0,190
AFC 6,18+4,64 5,89+2,32 14,8145,33 <0,001
2.-3. GUn E2 seviyesi (pg/ml) 72,41+103,86 79,33+98,52 68,811+96,54 0,350
2.-3. Gln progesteron 0,48+0,36 0,3+0,22 0,29+0,26 0,236

seviyesi (ng/ml)
BMI: Viicut Kitle indeksi, FSH: Folikiil Uyarict Hormon, LH: Luteinizan Hormon,
TSH: Tiroid Uyarict Hormon, AFC: Antral Folikiil Sayisi, E2: Estradiol
Ayn1 harfler gruplar arasinda istatistiksel olarak benzerlik gosterirken (p>0,05), farkh
harfler gruplar arasinda farklilik géstermektedir (p<0,05).
Tablo 2: Gruplarin laboratuvar degerleri

Normal Ovaryan
Kaotii Ovaryan Yanithlar

Yanithlar
Yiiksek Doz (Grup .
n Mild (Grup 2) Kontrol Grup p
Median (25p-75 Median (25p-75
Median (25p-75p) (25p-75p) (25p-75p)
n=9 n=16
n=11
Stimiilasyon siiresi (giin) 9 (8-10) 9(85-9) 9(8-9) 0.705
) 4050 (3150 - 1050 (918.75 -
Toplam gonadotrpin dozu (1U) 2700 (2400 - 2700) 0.000
4500)2 1312.5)°
hCG giinii serum estradiol (pg/ml) 760 (365 - 1207) 530 (429.5 - 1182) 989.5 (681 - 2168) 0.394
hCG giinii serum progesterone (ng/ml)  0.62 (0.5 - 1.07)2 0.32 (0.195-0.51)2 0.71(0.28 - 1.14)® 0.047
Aspire edilen follikiillerin sayist 5(1-6) 2(1-2)2 7(5.25-8.75)° 0.001
Elde edilen oosit say1si 1(1-3) 1(1-2) 45(3-7.75)° 0.001
Toplanan oosit sayist 1(0-4)ab 2(0-2) 3(225-4)°b 0.020
Endometrium kalinligi (mm) 10 (9 - 11)2P 8 (5.75-10)2 11 (9.25-13)® 0.035

* Ayn1 harfler gruplar arasinda istatistiksel olarak benzerlik gosterirken (p>0,05), farkh harfler gruplar arasinda
farkhilik gostermektedir (p<0,05).
HCG: insan Koryonik gonadotropini

Tablo 3: Gruplar arasinda dollenme orani, olusan embriyo sayisi, transfer edilen embriyo
sayisi ve transfer giiniintin karsilastiriimasi
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Ko6ti Ovaryan Yanithlar Normal Ovaryan
Yanithlar
Yiiksek doz Grup (Grup Mild Protokol (Grup 2) Kontrol Grup (n=16)
1)(n=11) (n=9) Orttss P
Ortiss Orttss
Fertilizasyon orani (%) 61,81+46 33,3443,3 51,46+34,04 0,310
Elde edilen embriyo sayisi 1,18+12b 0,78+0,83? 1,75+0,93° 0,037
Transfer edilen embriyo sayisi 0,64+0,812 0,67+0,71° 1,63+0,81° 0,005
Transfer giinu 1,64+1,36 1,67+1,58 2,38+1,41 0,402
Klinik gebelik/siklus basina (%) 0? 11,11a 43,75° 0,010
Klinik gebelik/transfer bagina (%) 0 11,11 18,75 0,059

Ayni1 harfler gruplar arasinda istatistiksel olarak benzerlik gosterirken (p>0,05), farkli
harfler ise gruplar arasinda farklilik gostermektedir (p<0,05).,

Tablo 4: Graniiloza hiicrelerinde genlerin ekspresyon seviyelerinin ti¢ grup arasinda

karsilastirtimasi
Kotii Ovaryan YAnithlar Normal Ovaryan
Cevaplilar
Yiiksek doz (Grup 1) (s=11)  Mild Protokol (Grup 2) (s=9) Kontrol Grup (s=16) P
Median (25p-75p) Median (25p-75p) Median (25p-75p)
BIRC5 0,32 (0,12-0,85) 0,22 (0,04-1,07) 0,26 (0-0,84) 0,989
HIF1A 0,63 (0,19-1) 0,26 (0,19-0,47) 0,35 (0,25-0,44) 0,312
OXSR1 0,45 (0,25-1) 0,54 (0,28-0,8) 0,49 (0,29-0,76) 0,951
SMAD5 0,4 (0-1) 0(0-0,72) 0,26 (0-0,4) 0,559

BIRCS: Survivin, HIF1A: Hipoksi Inducible factor 1 alfa, OXSR1: Oksidatif stres responsive
1, SMAD5: SMAD family member 5
Tablo 5: Diisiik over yaniti ve normal ovaryan yanitl hastalarda graniiloza hiicrelerindeki
genlerin ekspresyon diizeylerinin karsilastirilmasi

Kot ovaryan yanithlar (s=20) Normal Ovaryan yanithlar (s=16) P
Orttss Orttss
BIRC5 0,62+1,24 2,42+6,54 0,898
HIF1A 0,5910,64 0,72%1,23 0,75
OXSR1 0,5910,4 0,81+1,22 0,987
SMADS5 0,53%+0,78 0,33%0,39 0,73

BIRCS5: Survivin, HIF1A: Hipoksi Inducible factor 1 alfa, OXSR1: Oksidatif stres responsive
1, SMAD5: SMAD family member 5

Tablo 6: Olgun oositi olan ve olmayan hastalarda hafif ve yiiksek doz gruplarinda Survivin,
HIF-1a, SMADS, OXSR1 gen diizeylerinin kendi i¢inde karsilastirilmasi
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Yiiksek Doz Grup (Grup 1) Mild Protokol (Grup 2)
Matiir oosit VAR MALtiir oosit YOK P Matiir oosit VAR Matiir oosit YOK P
Ortiss Ortiss Ortiss Orttss
BIRC5 0,3810,37 0,5610,48 0,919 1,14+1,8 0,29+0,49 0,195
HIF1A 0,63%0,45 1,24+1,45 0,682 0,3810,24 0,25+0,1 0,697
OXSR1 0,5310,34 0,8910,75 0,306 0,6310,36 0,36+0,15 0,197
SMADS 0,5940,66 1+1,73 0,676 0,48+0,47 0 0,09

BIRC5: Survivin, HIF1A: Hipoxia Inducible factor 1 alfa, OXSR1: Oksidatif stres responsive
1, SMAD5: SMAD family member
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Fasioskapulohumeral Muskiiler Distrofide PNF'in Etkisi: Vaka Calismasi

Hiiseyin Emre YURTERI*
Buse YILMAZ?
Omer Faruk OZCELEP?

Abstract

Facioscapulohumeral muscular dystrophy (FSHD) is an inherited, slowly progressive
muscle disease that causes asymmetric wasting and weakness of the facial, limb, limb girdle,
and trunk muscles. Data were collected from a 62-year-old patient with more severe right upper
limb involvement. Upper extremity PNF patterns (repetitive stretching, hold loose, active
movement), scapular mobilisation, serratus anterior, back extensors, trapezius strengthening
and pectoral stretching exercises were performed 5 days a week for 4 weeks. The Q-DASH was
used to measure upper extremity performance, Goniometer was used to measure range of
motion, 5 sit-and-stand tests were used to assess lower extremity functionality, the Nine-Hole
Peg Test was used to assess manual dexterity and VAS was used to assess pain. After treatment,
the DASH score improved by 13.88 points. There was an increase in shoulder range of motion
of 40 degrees in flexion, 55 degrees in abduction and 5 degrees in extension. In terms of manual
dexterity (NHP), right hand dexterity increased from 32.21 seconds to 30.71 seconds and from
30.60 seconds to 28.80 seconds, and pain decreased by 2 points on the VAS. Based on the
development of this case study, mobility, including PNF patterns in a rehabilitation programme,
can help to reduce pain, maintain shoulder-elbow capacity and shoulder ROM and
scapulohumeral rhythm.
Keywords: Fascioscapulohumeral Muscular Dystrophy, PNF pattern, Mobilization,
Strengthening

! Kirsehir Ahi Evran Univesitesi, Fizik Tedavi ve Rehabilitasyon Yiiksekokulu, Orcid: 0009-0005-7515-5327

2 Kirsehir Ahi Evran Univesitesi, Fizik Tedavi ve Rehabilitasyon Yiiksekokulu,, Oreid: 0009-0007-2598-7824
3 Ogr. Gor., Kirgehir Ahi Evran Univesitesi, Fizik Tedavi ve Rehabilitasyon Yiiksekokulu, Orcid: 0000-0002-9232-2431
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L.Giris

Fasioskapulohumeral Distrofi (FSHD) 4. kromozomdaki mutasyonlar sonucunda
olusan, otozomal dominant genetik gecis gosteren, genellikle ergenlik doneminde yliz mimik
ve omuz kaslarinda gii¢siizliik (asimetrik) ile baslayan, en sik goriilen li¢iincii muskiiler distrofi
¢esidi olan, yavas ve progressif néromuskiiler bir hastaliktir. (Mingir vd., 2018: 38) Kiz ve
erkek cocuklarda esit oranda goriilen FSHD, siklikla birinci ve besinci dekad arasinda
baslamaktadir. Klinik semptomlar, hastalarin %95’inde 20 yas Oncesinde ortaya gikar ve
hastalarin %95°1 50 yasindan sonra tekerlekli sandalyeye bagimli hale gelir. Cok nadir gortilse
de FSHD'nin infantil baglangigli tipi de rapor edilmistir. (Statland ve Tawil, 2010: 1916)

FSHD'da zayiflik, ilk olarak, yiiz ve omuz kusagi kaslarinda goriiliir. Yiiz kaslarinin
etkilenimine bagli olarak, yiizdeki ¢izgiler siliklesir, goz kapaklar1 diiser ve hastanin konugmasi
bozulabilir. (van der Maarel vd., 2007: paragraf 2) Gozlerini tam olarak kapatamadigi igin
gozlerde kuruluk olabilir. Skapula cevresindeki kaslarin zayifligi, kollarin bas seviyesinin
tizerine kaldirilmasini giiglestirir, skapulada kanatlasma goriiliir. (Hamel ve Tawil, 2018:
866)Tibialis anterior kasmin zayifligina bagh olarak diisiik ayak goriiliir. Kalp ve solunum
problemleri, nadir olarak goriiliir. (Ducharme-Smith vd., 2021: 2)

Semptomlar, kisiden kisiye degisiklik gosterir, ¢ok hafif olabilecegi gibi hastanin
ylriimesini, ¢ignemesini, yutmasin1 ve konugmasini engelleyecek kadar agir olabilmektedir.
(Statland ve Tawil, 2010: 1917)FSHD’de konservatif tedavi protokollerine bakildiginda
Proprioseptif Noromuskiiler Fasilitasyon(PNF) yaklasimlarimin kullanimi  sinirhidir. Bu
calismanin amact FSHD’de st ekstremite PNF tekniklerinin kullanimi1 ve  skapular
mobilizasyonun skapulohumeral ritim ve kas kuvveti lizerine etkisini arastirmaktir.

I1.Materyal ve Metod
A.Hasta Ozelligi

62 yasinda diyabet hastas1 ve diizenli olarak insiilin kullanan erkek hasta bir y1l 6nce
ayna karsisinda tiras olurken sag kolunun sola gore inceldigini fark ediyor fakat gegici bir
problem oldugunu disiinerek hayatina devam ediyor. Giinden giine sag kolunun zayifladigini,
kolunun fonksiyonelliginin azaldigin1 ve gozlerinde giinlin farkli zamanlarinda siddetli agr
hissettigi farkediyor. Bu semptomlarla beraber esi uyurken gézlerinin kapanmadigini belirtiyor.
6 ay once sikayetleri oldukga fazlalagan hastamiz kasig1 agzina gotiirmek, yakasini iliklemek
gibi glinlik yasam aktivitelerini yapamaz hale geliyor, bir ay once de diisme sonucu sag
omzunda suprasipinatus yirti§i meydana geliyor ve doktora basvuruyor. Yapilan tetkikler
sonucunda FSHD tanis1 koyuluyor ve rehabilitasyon igin Kirsehir Ahi Evran Universitesi Fizik
Tedavi ve Rehabilitasyon Hastanesi’ne bagvuruyor. (Res. 1)
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Resim 1:Vakamn fiziksel ézellikleri (Imzali onam formu ile izin alinarak kullaniimistir.)

B.Rehabilitasyon Program

Hastadan imzali goniillii onam formu alinarak, 4 hafta boyunca haftada 5 giin 45
dakikalik seanslarla tedavi ic¢in calismaya dahil edildi. Rehabilitasyon programi hastanin
beklentilerine ve en &nemli problemlerini ¢dzmeye yonelik olusturuldu. Ozellikle omuz
cevresindeki kas kuvvet kayiplar1 ve supraspnatus sonrasi olusan rotator cuff kas kisaliklarina
yonelik uygulamalar secildi.

Tedavi programindaki PNF paternleri fleksiyon—addiiksiyon-eksternal rotasyon dirsek
diiz,ekstansiyon-abdiiksiyon-internal ~rotasyon dirsek fieksiyona giderken, fleksiyon-
abdiiksiyon-eksternal rotasyon dirsek ekstansiyona giderek(tekrarli germe, tut gevse aktif
hareket ve yavas zit teknikleri ile), skapulanin posterior depresyon ve posterior elevasyon
icermektedir.

Tedavi programindaki egzersizler ve manuel uygulamalar ise skapular mobilizasyon,
erektor spina, trapez orta-alt parga, romboid, serratus anterior kaslarina kuvvetlendirme,
pektoral, hamstring ve gastrosoleus kaslarina germe, otur kalk egzersizi, parmak goz takibi
(tekrarli kontraksiyonlar seklinde , bas hareketli gbz sabit ve goz hareketli bas sabit), denge
koordinasyon egitimi ve sabit noktaya bakarken yiirlime egitiminden olusturuldu.

C.Degerlendirme Yontemleri

Omuz, dirsek ve servikal normal eklem hareket acikligini degerlendirmek icin
gonyometre (Gajdosik ve Bohannon, 1987: 1867), el becerisini degerlendirmek i¢in 9-Delikli
Civi Testi (Wang vd., 2015: 54), agriy1 degerlendirmek i¢in Viziiel Analog Skala(VAS) (Rabea
Begum ve Hossain, 2019: 395), kas kuvvetini degerlendirmek i¢in manuel kas testi (Cuthbert
ve Goodheart, 2007: 3), alt ekstremite fonksiyonelligini degerlendirmek i¢in 5 kez otur-kalk
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testi (Albalwi ve Alharbi, 2023: 2), iist ekstremite fonksiyonunu degerlendirmek i¢in Q-DASH
kullanild1. (Gummesson vd., 2003: 2)

I11. Sonuclar

Ust ekstremite fonksiyonelliginde %30°dan fazla gelisme gdzlemlenirke, agri
parametresinde gbz agrisi hari¢ sag tarafta gastrokinemius kas grubu tizerindeki agrida belirgin
bir azalma saglandi. Gozlerdeki agrinin aymi kalmasmin sebebi goze ozel egzersizler
uygulanmis olsa bile hastaligin dogas1 geregi goz tutulumunun devam etmesi olabilir.

Hastanin sol tarafta omuz eklem hareket agikliklar; fleksiyon 120°, abdiiksiyon 100°,
ekstansiyon 40°, internal rotasyon 60°, eksternal rotasyon 70°, dirsek fileksiyonu 120° idi.
Servikal bolge eklem hareket acikliklar ise; fleksiyon 60°, ekstansiyon 15°, lateral fleksiyon
sag 20°, sol 15°, rotasyon sag 30°, sol 35° idi. Tedavi sonrasinda sag tarafta eklem hareket
acikliklarinda %50’ye kadar gelisme gézlemlendi.

El becerikliligi ise ortalam %5’lik, postiiral kontrolde ise %15°lik gelisim
saglanmistir.Kas kuvvetinde ise dirsek fleksiyonu hari¢ 1 puanlik artis saglanmistir. Detayli
bilgilere Tablo 1’den erisilebilir.

Tablo 1:Tedavi Oncesi ve Sonrast Degerlendirme Sonuglar

Degerlendirmeler Tedavi Oncesi Tedavi Sonrasi Degisim(%)
Q-DASH 38.88 25 -13.88(%35.6)
VAS Gozler:8 Gozler:8 -
Sag Gastrokinemius:6 Sag Gastrokinemius:3 -3(%50)
Omuz Aktif Fleksiyon:105° | Omuz Aktif Fleksiyon:145°
Omuz Pasif Fleksiyon:175° | Omuz Pasif Fleksiyon:176° +40(%38)
Gonyometre (Sag) Omuz Aktif Omuz +1(%0.5)
Abdiiksiyon:110° AktifAbdiiksiyon:165° +55(%50)
Omuz Pasif Omuz Pasif +3(%1.6)
Abdiiksiyon:177° Abdiiksiyon:180°
o e e . Sag:32.21sn Sag:30.71sn -1.5sn(%4.6)
9-Delikli Civi Testi 5013060 3n So0l-28.8080 -1.85n(%5.8)
5 Kez Otur Kalk Testi 11.99 sn 10.20sn -1.79sn(%14.9)
Omuz Abdiiksiyon:3+ Omuz Abdiiksiyon:4+ +1(%33)
Manuel Kas Kuvveti Omuz Fleksiyon:3+ Omuz Fleksiyon:4+ +1(%33)
Testi (Sag) Dirsek Fleksiyon:2 Dirsek Fleksiyon:2 -
Dirsek Ekstansiyon:3 Dirsek Ekstansiyon:4 +1(%33)
IV. Tartisma

FSHD'de ilerlemeyi durduran veya kas zayifligin1 ve atrofiyi tersine ¢eviren etkili bir
terapotik strateji bilinmemektedir. (Rose ve Tawil, 2004: 3) Ancak literatirde FSHD’de
egzersizin kisa vadede olsa olumlu etkisinin oldugu belirtilmistir. Aerobik egzersiz, FSHD'li
hastalarda fonksiyonu veya yasam Kkalitesini iyilestirmede giivenli ve  faydali gibi
gorlinmektedir. FSHD'li hastalarda kuvvet antrenmaninin etkilerini analiz eden bir ¢alisma,
kuvvet antrenmani ile kotiilesme gostermemistir. Kuvvet antrenmani ile ilgilenen hastalar,
genel olarak daha diigiik direng/artan tekrarlar ilkesine sahip bir program tasarlamak i¢in bir
fizyoterapistle birlikte c¢alismali ve terapistler, hastanin fiziksel sinirlamalarini dikkate
almalidir. (Statland ve Tawil, 2010: 1927)

FSHD en yaygin kas distrofilerinden biridir. Hastalar genellikle ilk 6nce yiiz ve omuz
kaslarmi, ardindan gévde ve alt ekstremite kaslarini etkileyen ilerleyici giigstizliik yasarlar.
Zayiflik, skapular fiksatorler ve pektoralis major gibi omuz kusak kaslarinin yani sira tibialis
anterior gibi 6n bacak kaslarina da yayilir. (Lamperti vd., 2010: 213) Bu giigsiizliik nedeniyle
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omuz kusak kaslarmi iyi kullanamayan ve dolayisiyla el becerikliligin etkilendigi klinik
durumlar s6z konudur. Nitekim bizim ¢aligmamizda el beceriklilik siireleri norm degerleri ile
karsilastirildiginda vakamizin 5 yasindaki bir cocugun el becerisine sahip oldugu goriilmiistiir.
(Wang vd., 2015: 56) 5 kez otur-kalk testi ile degerlendirdigimiz postiiral kontrolde ise vakamiz
70-79 yas araligindaki insanlarin sahip oldugu norm degerlere sahipti. Ancak rehabilitasyon
sonras1 postliral kontroldeki 1.79 saniyelik kazanim vakayr kendi yas grubundaki norm
degerlerine yaklagtirmistir. Tibialis anterior kasindaki zayifligin FSHD hastalarinda yiirlimenin
salimim fazinda ayagin yere takilmasina neden olacagi ve dolayisiyla diisme riskini artiracagi
distiniilmektedir.

PNF teknikleri Skapular Mobilizasyon stratejilerinin rehabilitasyon programlarina dahil
edilmesi agrinin azaltilmasina, omuz-dirsek fonksiyonlarinin gelistirilmesine skapulohumeral
ritmin ve EHA'nin arttirilmasina yardimer olabilir.
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Infectious Diseases Occurring After Natural Disasters: A Public Health Problem

Ipek ADA ALVER!

Abstract

Natural disasters such as earthquakes, floods, landslides, hurricanes, volcanic eruptions,
droughts are ecological events that usually occur suddenly and unexpectedly, cause serious loss
of property and life, disrupt the normal living order of the society, and sometimes require
international assistance. It is important to control the risks of possible epidemics, as natural
disasters increase the existing contamination, increase the number of susceptible individuals in
the society, and contain the risks of new pathogens. Post-disaster outbreaks occur due to
contamination of water, food and air, having to live in communal living areas, migration, lack
of hygiene, injuries, inadequate sanitation, lack of waste management, and inability to preserve
from dead body. Disaster victims, search and rescue teams, and emergency medical teams are
at risk for infectious diseases. Therefore, post-disaster epidemics can increase mortality and
morbidity rates. At the same time, it is important to update health policies and raise awareness
of people in the region in response to possible post-disaster outbreaks. The number of studies
on post-disaster communicable diseases in Turkey is quite low. In this study, it is aimed to
examine the prevalence of epidemics post-disaster in different times, to investigate the
causative sources of epidemics and to raise awareness on what to do to prevent possible
epidemics in the disaster area. This study will encourage other studies to prevent possible post-
disaster outbreaks and will support the updating of global health policies in the fight against
epidemics that cause post-disaster public health problems.

Keywords: Disaster victims, Epidemic, Infectious disease, Natural disaster, Public health.
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INTRODUCTION

After devastating natural disasters, human, animal, water and food-borne epidemics can
occur. The spread of infections originating from the dead human body as a result of mass deaths
also poses a danger. For this reason, it is important to pay attention to hygiene, avoid direct
contact with traumatized tissues and organs, and use body bags or cold storage (de Govet, 2004;
Morgan, 2004).

In water-borne disasters, infectious diseases pose a risk as existing water resources and
city mains water become unusable. At the same time, due to insufficient sanitation of water and
mixing of feces with drinking water, many pathogenic microorganisms that affect the intestinal
system increase the contamination. On the other hand, food-borne enterotoxigenic outbreaks
may occur as a result of not keeping the food and aid boxes under appropriate conditions,
contact of the food with contaminated water, and contact with animals and insects (Qadri et al.,
2005). After the disaster, the survivors' inability to reach adequate hygiene conditions, the
inability to perform routine vaccination services, inadequate nutrition, and the inability to
provide medicines cause the spread of infectious diseases in all segments of the society,
especially in children, the elderly and individuals with chronic diseases such as diabetes, heart
disease and kidney disease. In addition, the suppression of the immune system of the stress and
migration from the disaster area to other cities accelerate the spread of infectious diseases. On
the other hand, the fact that the dead body are not kept in appropriate conditions in mass deaths
that occur after natural disasters and the contact of the dead body with the drinking water is
another risk factor. Since injuries caused by crushing, burns, exposure to radiation, chemical
substance contact, and tissue damage, which are one of the most common post-disaster
situations, are also sources of infection, emergency response healthcare teams should be made
aware of wound care and treatment. It should not be forgotten that vectors multiplying in
contaminated waters after disasters are a source of transmission of pathogenic microorganisms,
especially malaria and dengue fever, and unvaccinated animals pose a risk for rabies and plague.
The fastest and most reliable method to evaluate possible outbreaks is undoubtedly to establish
a microbiology laboratory in the disaster area as soon as possible. After detecting pathogenic
microorganisms with easy diagnostic tests, appropriate treatment procedures should be started
without wasting time (Watson et al., 2007; Lemonick, 2011; Pascapurnama et al., 2018).

Wound infections due to post-disaster trauma, gas gangrene and tetanus, as well as
infections caused by Legionella pneumophila, Mycoplasma pneumoniae, Staphylococcus
aureus, Group A Streptococcus, Leptospira and Rickettsia due to crowded environments, food
and water contamination, lack of hygiene and breathing contaminated air and epidemics such
as and adenovirus, norovirus, influenza, tuberculosis, measles, and Varicella zoster may also
occur. It has been reported that tetanus cases have been observed especially in areas where
tetanus vaccine has not been applied due to reasons such as fractures, injuries or penetrating
sharps after tsunami or being under debris (Suzuki et al., 2011; Inoue et al., 2012; Kinikli and
Cesur, 2020). Another possible epidemic that may occur after a disaster is acute respiratory
tract infections. Overcrowding, malnutrition and inadequate ventilation in temporary shelters
increase the risk of pneumonia. In particular, lower respiratory tract infections may require
hospitalization. According to the World Health Organization (WHO), acute respiratory tract
infections account for 20% of deaths in children under 5 years old. Undesirable situations such
as being under debris or being caught in flood waters cause deaths due to lung aspiration.
Among the respiratory pathogens in post-disaster environments, viral agents (influenza, RSV,
adenoviruses), bacterial agents (Streptococcus pneumoniae, pertussis, tuberculosis, Legionella,
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Mycoplasma pneumoniae) and respiratory diseases (measles, chickenpox, Neisseria
meningitidis) may occur. The incidence of acute respiratory infections after Hurricane Katrina
reached 12% four days after the disaster and 20% over the next four weeks (Sandrock, 2006;
Watson et al., 2007; Lemonick, 2011).

One of the most common epidemics in post-disaster epidemics is diarrheal epidemics.
Vibrio cholera is the most important cause of diarrheal epidemics and especially those resistant
to antibiotics cause difficulties in treatment. After the flood disaster in Bangladesh in 2004,
350,000 diarrhea cases were identified and it was determined that Escherichia coli, Shigella-
induced dysentery and cholera were observed in the cases. Diarrhea cases are worrisome with
mortality rates due to dehydration. On the other hand, food-borne and water-borne typhoid
fever, hepatitis, and Leptospirosis are among other possible post-disaster outbreaks. The most
common cause of post-disaster water and food-borne infections is contamination of drinking
water by sewage agents, thus inaccessibility to clean potable water resources. After disasters
caused by tsunami and hurricanes, it occur that infectious diseases caused by contaminated
water and food-borne cholera, bacillary dysentery, Hepatitis A, Hepatitis E, Leptospirosis,
Rotavirus, Shigellosis, Typhoid fever and outbreaks caused by microorganisms which
Entamoeba histolytica, Cryptosporidium spp. and Giardia spp. (Schwartz et al., 2004; Qadri et
al., 2005; Linscott, 2007).

Possible outbreaks and transmission routes that may occur after various disasters are

shown in Figure 1.
7
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Figure 1 —Possible potential outbreaks and their sources after natural disasters.

METHOD

In this study, epidemics caused by pathogenic microorganisms that emerged after
destructive activities such as earthquakes, floods, hurricanes, typhoons, volcanic eruptions in
different parts of the world between 1979-2023 and public health problems related to infectious
diseases were investigated using "Google academic™ and "Pubmed". Searches on the subject
were carried out using various keywords such as "natural disasters"”, "communicable diseases",
"epidemic prevention”, "post-disaster epidemics”, "disaster risk reduction”, "epidemic risk
reduction”. In the study, the sources of epidemics and the prevention taken or to be taken against

possible epidemics are discussed.
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RESULT

In the study carried out by Ligon in 2006, symptoms and treatment methods of possible
infectious diseases caused by bacteria, viruses and molds after natural disasters that caused loss
of life and property in 2004-2005 were investigated. In the study, earthquakes with a magnitude
of 9.1 that caused the tsunami that occurred in Indonesia on 26 December 2004, and a
magnitude of 8.7 on 28 March 2005, Hurricane Katrina on 29 August 2005, which flooded 80%
of the city, and Hurricane Rita in the same year, volcanic eruption in EI Salvador on 1 October
2005, Hurricane Stan in the same year, and the magnitude of 7.6 earthquake that killed
thousands of people in India were examined. After these disasters, many people died or became
homeless, and it was stated that there was a risk of many infectious diseases as a result (Ligon,
2006).

Traumatic wounds that are not adequately cleaned, debrided and dressed after a disaster
can cause necrotizing fasciitis. In wound infections, gram-negative bacteria such as
Streptococcus, Staphylococcus, Aeromonas, Escherichia coli, Pseudomonas, anaerobic agents
and fungal infections can often be seen. It was determined that infection occurred due to skin
injuries in 515 patients who applied to the hospital after the tsunami that occurred in the Indian
Ocean in 2004. Vibrio-induced skin infections occurred after Hurricane Katrina in 2005.
Clostridium tetani, which is usually found in the debris and spreads through the wounds of the
disaster victims, causes tetanus. Since the type of pathogenic microorganism in wounds may
vary depending on the type of wound and the source of effect, the antimicrobial treatment
varies. Puncture type wounds are usually caused by Staphylococcus and Streptococcus bacteria
(World Health Organization, 2005; World Health Organization, 2006). Therefore, first of all,
beta-lactam group antibiotics (Cephalexin, Dicloxacillin, Ampicillin/Sulbactam), Clindamycin
and Trimethoprim-Sulfomethoxazole or Vancomycin antibiotics should be used for methicillin-
resistant Staphylococcus aureus bacteria. If the natural disaster is caused by flood,
Fluoroquinolones (Levofloxacin, Moxifloxacin, Gatafloxacin),
Trimethoprim/Sulphamethoxazole, Amoxifloxacin, which are effective against pathogenic
microorganisms such as Aeromonas, Vibrio, Pseudomonas, Escherichia, Enterococcus and
other Gram negative bacilli, should be used (Ligon, 2006; CDC, 2013).

Due to the 9.3-magnitude Indonesian earthquake on 26 December 2004 and the tsunami
that followed, 170,000 people died and millions of people had to leave their region. In the
researches, after the 2004 earthquake disaster, an increase in diarrhea, Hepatitis A and E, acute
respiratory infections, measles, meningitis, malaria, dengue fever and tetanus cases was
observed in the earthquake area and in the migration areas. As a result of the research, it was
determined that the lack of hygiene and sanitation, the uncoordinated dispatch of disaster aids,
contamination of water and food sources, air contamination and unprotected attempts to remove
dead bodies caused an increase in the number of cases. On the other hand, in the earthquake of
8.6 magnitude that occurred in 2005, 915 people died and more than 100,000 people migrated.
According to WHO data, after the 2005 earthquake, it was observed that 987 malaria and 15
dengue fever cases were occured and diarrhea and measles cases were increased (Pascapurnama
et al., 2018). As a result of the research, it was determined that the lack of hygiene and
sanitation, the uncoordinated dispatch of disaster aids, contamination of water and food sources,
air contamination and unprotected attempts to remove dead bodies caused an increase in the
number of cases (World Health Organization, 2005; Guha-Sapir and van Panhuis, 2009).

As a result of the flood and landslide that occurred in South Sulawesi on 19 June 2006,
223 people died and approximately 100,000 people were evacuated. It was determined that
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diarrhea epidemic was observed due to the lack of sanitation after disaster. After the 7.7
magnitude earthquake and tsunami disaster on 17 July 2006, 650 people died and 75,000 people
were evacuated. After the successive disasters in Indonesia, health officiers started a mass
vaccination program against measles, tetanus and cholera against the possible risk of epidemics
(Pascapurnama et al., 2018). After the earthquake with a magnitude of 7.6 that occurred in
Indonesia on 30 September 2009, 1195 people died and post-disaster studies reported that an
increase in dengue fever and diarrhea cases was observed due to crowded shelters and a limited
number of garbage disposal facilities (Fanany, 2012; Pascapurnama et al., 2018). Due to the 7.5
magnitude earthquake that occurred in Indonesia on 25 October 2010 and the tsunami that
followed, 447 people died and it was stated that there was an increase in the number of cases
related to acute respiratory tract infections in the region after the earthquake (IFRC, 2011;
Pascapurnama et al., 2018).

It has been stated that after the hurricane that occurred in the Dominican Republic in
1979, an increase in hepatitis, diarrhea and measles infections spread in crowded environments
Isidore et al., 2012). Interestingly, 35 cases of malaria were reported after the 1983 Columbia
earthquake, and the source of infection was determined to be a search and rescue team from
another country. As it can be understood, disasters experienced especially during epidemic
periods pose a risk for the spread of infectious diseases (Sandrock, 2006). There was an increase
in the epidemics of plague after the San Francisco fire in 1907, influenza after the 1918
Minnesota forest fire, malaria after the 1963 Haiti hurricane, Salmonellosis after the 1976 Italy
earthquake, viral hepatitis after the 1983 Columbia earthquake, and malaria after the flood in
the Equator in the same year. In a study, it was determined that the incidence of acute diarrhea
increased from 2849 to 6798 after the disaster in Nicaragua which was affected by Hurricane
Mitch, and the incidence of acute respiratory tract increased from 295 to 1205 compared to the
pre-disaster period, and on the other hand, 3 Leptospirosis cases were reported (Campanella,
1999). Norovirus epidemic after Allison and Katrina hurricane in 2001, gastroenteritis epidemic
after 6.6 magnitude earthquake in Iran in 2003, flood in Bangladesh in 2004 and Vibrio cholera
and Escherichia coli infection after 7.0 earthquake disaster in Haiti in 2010, an outbreak of
Rotavirus was reported after the flood disaster in Bangladesh in 2005. It has been reported that
hepatitis A infection increased after the tsunami that occurred on 26 December 2004 (World
Health Organization, 2005). After the 7.8 magnitude earthquake that occurred in Nepal on 25
April 2015, 76 cases of acute diarrhea caused by Vibrio cholera were observed and the number
of cases increased to 169 during that year (Sekine and Roskosky, 2019). On 11 March 2011,
19,630 people died in an earthquake with a magnitude of 9 in Japan. In a 2019 study by Suda
et al., disaster medical records (DMR) were reported and according to the International
Classification of Diseases (ICD-10), 787 people out of 3.948 had acute gastroenteritis, 93
people had diarrhea, 64 people had viral intestinal infections, 59 people had Herpes viral
infection, 48 people were diagnosed with ringworm, 18 people with mumps and 69 people with
other infections (Suda et al., 2019). In the researches, 18 Vibrio cases were reported after the
Katrina disaster, 14 of them were Vibrio vulnificus and 3 of them were Vibrio
parahaemolyticus. After the South Asian earthquake, an increase in acute respiratory tract
infections was observed and 52,083 cases were detected and 6 people died between 5 November
and 16 December 2005 (Bandino et al., 2015; Nawfal et al., 2020).

Floods increase the proliferation of rodents and the spread of Leptospirosis outbreaks
carried by these vectors. Leptospirosis outbreaks were observed after the floods that occurred
in India in 2000 and 2018 and the typhoon Nalin in 2001 in China and Taiwan. Post-disaster
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vector-borne parasite infections increase due to reasons such as people staying in communal
living areas, disasters occurring in areas where endemic cases are seen, vector increase as a
result of contamination of water resources, increased contact with animals, sleeping outside and
lack of hygiene. Malaria, Leishmaniasis, Lymphatic filiariasis and Chagas disease are the most
common vector-borne infections seen after earthquakes (Guzman-Tapia et al., 2005). There has
been an increase in malaria cases due to mosquito breeding after the flood in India in 2006,
Kala-azar cases due to fly breeding after the 7.9 magnitude earthquake in China in 2008, and
Leichmaniasis cases after the floods in Pakistan and Bangladesh. On the other hand, 57,100
dengue fevers, which resulted in 57 deaths after the flood in Brazil in 2008, and Dengue fever
and Chikugunya disease after the flood in Peru in 2017 were observed. In addition, an increase
in West Nile virus outbreaks has been reported after the 1996 Romania, 1997 Czech Republic
and 1998 Italy floods (Suk et al., 2020; Hattori et al., 2022).

Respiratory tract infections occur with the inhalation of contaminated aerosols in the
air. Generally, dust particles emitted from the debris after an earthquake and ashes scattered
around after a volcanic eruption cause respiratory tract infections. While 792 new cases of upper
respiratory tract infections were reported 3 weeks after the earthquake disaster in Iran in 2003,
an increase in the number of lower respiratory tract infections was reported after the volcanic
eruption in Indonesia in 2014. Lung aspiration pneumonia can be seen after disasters such as
tsunami, flood and earthquake. It can also be caused by the lack of oral hygiene after the
earthquake and the inability to clean the prosthetic teeth, especially in the elderly. On the other
hand, an increase in tuberculosis cases has been observed due to reasons such as being in
crowded and stuffy environments after natural disasters, and lack of nutrition. It has been
reported that there has been an increase in tuberculosis cases after the earthquake with a
magnitude of 7.0 in Haiti in 2010 and a magnitude of 7.5 in Pakistan in 2015. After the disaster,
there has been an increase in measles outbreaks, especially in countries where the vaccination
rate is low, with the occurrence of living in public areas and migration. While 400 new measles
cases were reported after the 2005 Pakistan earthquake, an increase in measles cases was
reported after the tsunami that occurred in Indonesia in 2004 (World Health Organization, 2005;
Isidore et al., 2012).

Gynecological infections may also occur in women due to reasons such as lack of
hygiene and toilet, lack of hygienic pads and clean underwear after the disaster. In the
researches, it was stated that after the disaster, Chlamydia trochomatis, Candida albicans,
Neisseria gonorrhoeae, Trichomonas vaginalis, Klebsiella granulomatis, Trepenoma pallidum,
Haemophilus ducreiyi, Herpes simplex virus (HSV-2), Human papilloma virus, Sarcoptes
miniscabies were observed in women (HIV, 2012).

17,480 people died and 43,953 people were injured in the 7.4 magnitude earthquake that
occurred in Golciik, Turkey on 17 August 1999. In the researches, it was determined that after
the earthquake in 1999, epidemics caused by Giardia lamblia, Enterobius vermicularis and
Francisella tularensis were observed in children living in temporary shelter conditions, cases
caused by Hepatitis A and E were observed, and the rate of diarrhea caused by Shigella
increased. At the same time, an increase in cutaneous fungal infections, viral skin diseases,
vector-borne microbial infections, Acinetobacter-induced infections in wounds caused by
debris, and bacterial infections caused by Pseudomonas aeruginosa, Escherichia coli,
Klebsiella pneumoniae and Staphylococcus were reported in the earthquake zone (Vahaboglu
et al., 2000; Kazancioglu et al., 2002; Oztiirk et al., 2004; Bulut et al., 2005; Linscott, 2007). In
the study conducted by Bayram et al. in 2014, it was reported that after the 7.2 magnitude
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earthquake in 2011 in Van, Giardia intestinalis increased in children aged 01-4 years compared
to the pre-earthquake period [34]. In a study by Oztiirk et al. in 2004, it has been reported an
increase in infections caused by Giardia intestinalis and Enterobius vermicularis in children
Oztiirk et al., 2004). In the study of Vahaboglu et al. in 2000, it was determined that there was
an increase in Shigella-induced diarrhea after the 1999 Golciik earthquake (Vahaboglu et al.,
2000). In the study conducted by Sencan et al. in 2004, it was reported that there was an increase
in Hepatitis A and Hepatitis E infections caused by the lack of hygiene, as the time to access
toilets and clean water was prolonged after the Golciik and Diizce earthquakes in 1999 (Sencan
etal., 2004). On the other hand, in the study conducted by Kaya et al. in 2007, it was determined
that the hepatitis A seroprevalence rate was as high as 64% in the 4 years after the 1999
earthquake disaster (Kaya et al., 2008).

Epidemics that occurred post-disasters in different years and their sources are
summarized in Table 1.

Table 1 —The examples of epidemics post-disasters.

Year Region Disaster Epidemic

1907 San Francisco Forest fire Plague

1918 Minnesota Forest fire Influenza

1963 ABD Haiti hurricane Malaria

1976 Italy Earthquake Salmonellosis

1979 Dominic Republic Hurricane Hepatitis, diarrhea, measles.

1983 Columbia Eartquake Malaria

1996 Romania Flood West Nile virus

1997 Czech Republic Flood West Nile virus

1998 Italy Flood West Nile virus

1999 Golcuk, Turkey Earthquake Hepatitis A, hepatitis E, Giardia lamblia, Enterobius
vermicularis, ~ Franciella  tularensis,  Pseudomonas
aeruginosa, Escherichia coli, Klebsiella pneumoniae,
Staphylococcus aureus,  diarrhea (Shigella), cutaneous
fungal infection, viral skin disease.

2001 ABD Allison and Katrina  Norovirus

hurricane

2001 China and Taiwan Nalin typhoon Leptospirosis

2003 Iran Earthquake Gastroenterititis

2004 Hint Ocean Tsunami Wound infection (Stapylococcus, Aeromonas, E. coli,
Pseudomonas)

2004 Indonesia Earthquake Diarrhea, Hepatitis A, hepatitis E, acut respiratory tract
infection, Measles, meningititis, Malaria, dengue fever,
tetanus

2004 Bangladesh Flood Gastroenterititis (Vibrio cholera, Escherichia coli)

2005 Bangladesh Flood Rotavirus

2005 Indonesia Eartquake Malaria and dengue fever

2005 ABD Hurricane Wound infection (Vibrio)

2006 Indonesia Landslide Diarrhae

2006 India Flood Malaria

2008 China Earthquake Kala-azar

2008 Brazil Flood Dengue fever

2009 Indonesia Earthquake Dengue fever and diarrhae

2010 Indonesia Earthquake and tsunami Acut respiratory tract infection

2011 Japan Earthquake Viral intestinal infection, Herpes viral infection, ringworm,
mumps

2011 Van, Turkey Earthquake Giardia intestinalis

2015 Nepal Earthquake Diarrhae (Vibrio cholera)

2018 India Flood Leptospirosis

2ndInternational Congress of Medical and Health Sciences Studies ICOMESS 2023), Dec 13-14 2023 | RN
Ankara / TURKEY | 107



IC ESS 2" International .
Congress of Medical and

Health Sciences Studies
ISBN: 978-62%-6488-60-1

After the earthquakes of 7.7 and 7.6 magnitudes that occurred in Kahramanmaras in
Turkey on February 6, 2023 and the earthquake of 6.4 magnitude that occurred in Hatay on
February 20, 2023, 50,096 people died. In the earthquake zone, many people stay in shelters or
tents. The most important problem of the disaster victims is the need for shelter, nutrition,
mobile toilet, food and water. Although it was stated that there was an increase in diarrhea cases
due to inadequate hygiene conditions, definitive data were not disclosed. 17 people died after
the flood disaster affecting Sanliurfa and Adiyaman provinces of Turkey on March 15, 2023.
As can be seen, after major disasters, long-term health problems may occur. After the disaster,
which affected approximately 10 provinces and 23 million people, it was concluded that the
health policies related to "preventing possible post-disaster outbreaks™ should be updated. It has
been concluded that in Turkey, which is an earthquake zone and also affected by climate
change, training should be given to emergency response health teams on the management of
infectious diseases after possible disasters and more budget should be allocated for health
expenses, sanitation practices and waste management.

DISCUSSION

Natural disasters, which have a wide impact in particular, contain many effects arising
from infectious diseases. In this process, many people become homeless and adverse conditions
such as inadequate sanitation, crowded environments where waste management is inadequate,
the presence of contaminated water sources, food and water scarcity, malnutrition,
immunosuppressive factors will accelerate the spread of infectious diseases. As poor and
developing countries face these adverse situations, the rate of possible contagious diseases is
higher in these countries. Among the measures that can be taken against possible epidemics
after the disaster, the first priority is the dispatch of emergency medical teams to the disaster
area. Thus, mortality and morbidity rates can be minimized. It is important to carry out epidemic
surveillance studies, as adverse conditions after a disaster can cause the spread of epidemics.
Natural disasters, which have a wide impact in particular, contain many effects arising from
infectious diseases. In this process, many people become homeless and adverse conditions such
as inadequate sanitation, crowded environments where waste management is inadequate, the
presence of contaminated water sources, food and water scarcity, malnutrition,
immunosuppressive factors will accelerate the spread of infectious diseases. As poor and
developing countries face these adverse situations, the rate of possible contagious diseases is
higher in these countries. Among the measures that can be taken against possible epidemics
after the disaster, the first priority is the dispatch of emergency medical teams to the disaster
area. Thus, mortality and morbidity rates can be minimized. It is important to carry out epidemic
surveillance studies, as adverse conditions after a disaster can cause the spread of epidemics.

After natural disasters, many people stay on the streets, in tents or in containers, in such
cases it may be difficult to maintain personal hygiene and reach usable or potable clean water
sources. The Center for Disease Control and Prevention (CDC) stated that hand washing is the
most important issue in preventing infectious diseases. Tetanus, which occurs due to injuries in
people who are under the rubble or in search and rescue teams, especially in natural disasters
such as earthquakes, poses a health threat. If disaster victims have not been vaccinated for
tetanus in the past 7 years, they should be vaccinated as soon as possible. Since the wounds can
be easily contaminated by environmental factors, they should be washed and dressed with soap
and clean water or saline solution by healthcare personnel. The CDC's warnings about
precautions to be taken at the wound or bleeding site should be heeded. Some of these measures
are to apply pressure instead of tourniquet to control bleeding, the injured area should be
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removed from the foreign body, and the hair close to the wound should be cut without shaving.
On the other hand, masks, gloves and safety glasses should be worn to protect against body
fluids (CDC, 2005).

Public health organizations evaluate the number of diarrhea, respiratory and other
infectious disease cases in the disaster area in terms of incidence, prevalence and mortality and
make early detection. If there are diseases that can be prevented by vaccination, they are
included in the immunization program. Rapid epidemiological assessments ensure effective
response to potential outbreaks. In the first phase of the intervention, trained health personnel
should be available, field studies, laboratory protocols and case management should be planned.
In recent years, post-emergency vaccination programs have prevented many epidemics.
Epidemics can be seen with migration after a disaster, especially in countries with low
socioeconomic status or anti-vaccine countries. After the eruption of Mount Pinatubo in the
Philippines in 1991, more than 100,000 unvaccinated people who migrated caused the measles
outbreak and was responsible for 22% of the cases and 25% of the mortality rates. One of the
first to be included in the vaccination program in disaster areas is the administration of tetanus
vaccine to individuals who are rescued or injured from the rubble, and to health personnel or
search and rescue team. In addition, protective measures should be taken against the possibility
of transmission of HIV, Hepatitis B and Hepatitis C infection through blood from contact with
open wounds. On the other hand, healthcare personnel, elderly individuals and those with
chronic diseases should be vaccinated against influenza, hepatitis A and E. According to the
recommendations of the World Health Organization and CDC, chemoprophylaxis should be
applied to the search and rescue team going to the region where endemic epidemics are seen
(Barclay, 2005; Diaz, 2006).

Vector-borne infectious diseases such as malaria and dengue fever are observed more
frequently after water-borne disasters such as hurricanes, floods or tsunamis. On the other hand,
food and water-borne infections may occur due to reasons such as the inability of people staying
in shelters or tents after a disaster to access hygiene materials, and the failure to dispose of
garbage and waste. In addition, the rapid proliferation of mosquitoes, insect species, lice, fleas
and mice is the biggest factor in the spread of epidemics. Malaria is a vector-borne infectious
disease caused by Anopheles mosquitoes and Dengue is caused by Aedes mosquitoes. The
increase in malaria cases, especially after the Indian Ocean tsunami, has brought up the issue
of taking precautions against water and vector-borne epidemics after the disaster. For this
reason, it is important to be conscious and to dispose of vectors in the fight against vectors. An
increase in outbreaks of West Nile infection, encephalitis and dengue fever has been observed,
usually after floods. In such epidemics, it is necessary to pay attention to the mediators
transmitted by vectors and to use long-sleeved clothes and mosquito repellent drugs against a
possible epidemic. On the other hand, it is necessary to pay attention to rabies epidemics for
people staying on the street. In order to protect against post-disaster infections, it is
recommended that shelter areas be established at a distance of 8 meters between them according
to the relevant procedure and in a center far from where mosquitoes or garbage areas are located.
In order to ensure hygiene, there must be at least one garbage container and a toilet, a 200-liter
water tank and hygiene materials per 6 tents (Saker et al., 2004; Trigg, 2004).

In 1994, in the Human Development Report, health was included in the scope of human
security. The 2030 Sustainable Development Goals also include health policies regarding
health-threatening situations and the re-emergence of neglected epidemics (Nations, 2016).
Countries need to update their health policies against possible epidemics after disasters.
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Especially in recent years, the increase in natural disasters in Turkey has brought to the agenda
that new policies should be developed for the prevention of post-disaster epidemics. It should
not be forgotten that the probability of post-disaster outbreaks is high, especially in our country,
which is an earthquake region, has started to experience flood disasters and is facing the

problem of drought.
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Childhood Vaccinations and the Path Followed in Children with Missing Vaccinations in Turkey

Ipek ADA ALVER!

Abstract

Vaccination, known as one of the most effective methods in preventing infectious
diseases, reduces mortality and morbidity rates. Infectious diseases are one of the leading causes
of death, especially in children under the age of five. In the newborn and infancy period, they
are vulnerable to diseases since the immune system is supported only by antibodies passed from
the mother and breast milk. Since the immune system starts to gain adaptive immunity after the
age of 2, it is very important to apply the vaccines especially under the age of 2. The purpose
of vaccination is to create an immune response that can destroy a pathogenic microorganism
when it is encountered, and to protect the body from diseases by remembering the immune
response whenever an infectious agent is encountered after this stage. For this reason, it is
important that children are fully vaccinated before encountering disease agents. In order for the
targeted antibody response to occur, appropriate doses of vaccines should be administered
according to the routine vaccination calendar published globally or according to the countries.
In this study, it was aimed to raise awareness about childhood vaccinations and their
importance, the way to be followed in missing vaccinations children and the things to be
considered in vaccination efficacy in Turkey. On the other hand, the main theme emphasized
in the study is that Rotavirus and Meningococcal vaccines, which are still within the scope of
paid vaccines in Turkey, are included in the routine vaccination calendar and that trainings that
can be given to parents for vaccine refusal will reduce morbidity and mortality rates in children.
Today, an increase is observed in childhood infections due to the implementation of vaccine
policies according to the development level of countries and the increase in anti-
vaccination.This study emphasizes the effects of vaccination on public health, as communicable
diseases cause an increase in mortality and morbidity rates, especially in children under 5 years
of age.

Keywords: Anti-vaccination, childhood vaccination, infectious disease, missing vaccination,
public health.
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INTRODUCTION

Childhood Vaccines

In the newborn and infancy period, they are vulnerable to diseases since the immune
system is supported only by antibodies passed from the mother and breast milk. Since the
Immune system starts to gain adaptive immunity after the age of 2, it is very important to apply
the vaccines especially under the age of 2. The purpose of vaccination is to create an immune
response that can destroy a pathogenic microorganism when it is encountered, and to protect
the body from diseases by remembering the immune response whenever an infectious agent is
encountered after this stage. For this reason, it is important to be fully vaccinated before
encountering disease agents. In order for the targeted antibody response to occur, appropriate
doses of vaccines should be administered according to the routine vaccination calendar
published globally or according to the countries. As in hepatitis A and hepatitis B, measles and
chickenpox diseases, the application of the vaccine without losing time after contact provides
effective protection (8). Information and updates on the routine childhood vaccination schedule
in Turkey are shown in Table 1. In the 2020 Declaration of the TR Ministry of Health, it was
stated that the vaccines administered to 1st and 8th grade students at school will now be made
in Family Health Centers as of July 1, 2020, and that the vaccines that were formerly made in
the 1st grade will be administered to children who turn 4 years old (9, 10).

Table 1 —Childhood vaccination calender in Turkey.
Vaccine type atbirth 1"m 2"m 4"m 6"m 12thm 18thm  24tm  48%"m 13y
Hep-B [ I I
BCG [
KPA [ I R

DaBT-IPA-Hib | Il i R
OPA | I

’Hep-A I 1

L1t will apply to children born on or after 11 January 2012. 21t will apply to children born on or after 21 March 2011. 31t will be
applied to all children who have entered their 48th month, starting with those born on 31 July 2016. Hep-B: Hepatitis B Vaccine,
BCG: Tuberculosis Vaccine, KPA: Conjugate Pneumococcal Vaccine, DaBT-IPA-Hib: Diptheria, acellular Pertussis, Tetanus,
Inactive Polio, Hemophilus Influenza Type B Vaccine (Combination Vaccine of Five), OPA: Oral Polio Vaccine, KKK:
Measles-Mumps-Rubella Vaccine, Hep-A: Hepatitis A Vaccine, DaBT-IPA: Diptheria, acellular Pertussis, Tetanus, Inactive
Polio (Combination Vaccine of Four), Td: Adult-type Diptheria-Tetanus Vaccine, R: Booster Vaccination. m: mounths,
y:years.

Hepatitis A vaccine is a vaccine administered to prevent an infectious disease, also
known as jaundice, which occurs as a result of viral infection of the liver. It is important to be
vaccinated against Hepatitis A in the period specified in the vaccination calendar, since the
disease, the causative agent of which is Picornavirus, can progress asymptomatically, especially
in children younger than 6 years of age, and increase mortality rates in old age. Since Hepatitis
A is transmitted by fecal-oral route and contact, unvaccinated children living in public areas
such as nurseries and schools are at risk. Hepatitis A vaccine, which is one of the inactivated
vaccines, should be stored at +4 °C and should never be frozen. The application site of the
hepatitis A vaccine is the anterior-lateral and outer side of the thigh for 12-23 month-old babies,
while it is the outer upper arm for children over 2 years old and intramuscular. There should be

2ndInternational Congress of Medical and Health Sciences Studies ICOMESS 2023), Dec 13-14 2023 | RN
Ankara / TURKEY | 115



IC ESS 2" International .
Congress of Medical and

Health Sciences Studies
ISBN: 978-62%-6488-60-1

6-12 months between the two doses of Hepatitis A vaccine, which is administered as 2 doses,
and it is generally recommended that the first dose at the end of the 18th month and the second
dose at the end of the 24th month. Similarly, vaccination is important as Hepatitis B infection
can cause liver failure and cancer, chronic hepatitis and cirrhosis. HBV is one of the DNA
viruses of the Hepadnaviridae family and can survive for a long time at normal room
temperature. It can be transmitted through blood and sexual intercourse, perinatally and by
contact. Hepatitis B vaccine is one of the recombinant vaccines and is administered in 3 doses
as 0, 1 and 6 months. It is one of the vaccines that should not be frozen and should be stored at
+4 °C. Hepatitis B vaccine is administered to the anterior-lateral and outer thighs of children
under the age of 2, while it is administered intramuscularly to the outer upper arm of children
over the age of 2 years. There must be at least 4 weeks between the 1st dose and the 2nd dose,
and at least 8 weeks between the 2nd dose and the 3rd dose, and it is not preferred to administer
the last dose to newborn babies before they reach the 6th month. It is recommended to apply an
additional dose at the 2nd month for the formation of a full immune response especially for
babies born prematurely (11, 12).

Tuberculosis, the causative agent of which is Mycobacterium tuberculosis, affects other

organs, especially the lungs, and is transmitted by contaminated aerosols during coughing,
sneezing, and speaking. BCG (Bacillus Calmette-Guerin) vaccine used to prevent tuberculosis
is one of the attenuated vaccines. Stored at +4 °C, the vaccine should be administered within 4
hours. Since BCG vaccine is sensitive to light and heat, it should be stored on the top shelf of
the refrigerator and in the dark. The vaccine should be administered 2 months after birth and
should be administered to children under 5 years of age. BCG vaccine should be administered
intradermally to the outer upper arm or shoulder area as a single dose. At the same time, it has
been determined that the BCG vaccine provides protection against leprosy caused by
Mycobacterium leprae. Although BCG can be administered simultaneously with other
vaccines, 4 weeks should be waited after MMR vaccine is administered. In babies born
prematurely, BCG vaccine should be administered after waiting until the 34th week of the
gestational period (13, 14).
Poliomyelitis, also known as polio, which is the cause of the Picornaviridae family, is a disease
that is usually seen in childhood. The virus affects the central nervous system, requires
respiratory support by affecting the respiratory nerves, together with paralysis, and can result
in death. According to the World Health Organization, poliomyelitis, which mostly affects
children under the age of 3, can be transmitted by the fecal-oral route. Oral polio vaccine (OPA)
is one of the live attenuated vaccines and should be stored at +4 °C since it is heat sensitive.
BCG vaccine can be administered orally or intramuscularly from the outside of the thigh. It can
be administered in 2 doses at the 6th and 18th months when administered orally, and as 3 doses
at the 2nd, 4th, 6th and 18th months together with the five-combination vaccine when
administered intramuscularly. When administered intramuscularly, it is recommended to apply
a repeated dose in the first grade of primary education. OPA vaccine can be administered
together with other vaccines (15, 16).

Pneumococcal disease, which is caused by Streptococcus pneumonia bacteria and
causes infections in many parts of the body, especially in the lungs, is among the causes of
death in children under 5 years old. Pneumococcus can be transmitted by contact and inhalation
of contaminated aerosols released into the air by coughing, sneezing and speaking. It is an

2ndInternational Congress of Medical and Health Sciences Studies ICOMESS 2023), Dec 13-14 2023 | RN

Ankara / TURKEY | 116



IC ESS 2" International .
Congress of Medical and

Health Sciences Studies
ISBN: 978-62%-6488-60-1

inactivated vaccine and should never be frozen. Since it is sensitive to heat and light, it should
be stored at +4 °C on the bottom shelf of the refrigerator. Conjugated pneumococcal vaccine is
administered intramuscularly to the middle outer part of the thigh. It is administered in three
doses, at the end of 2,4 and 6 months, and the interval between two doses should be at least 4
weeks (17, 18).

Measles, a member of the Paramyxoviridae family, is an acute viral infection that causes
skin rashes. Rubella infection, which is a member of the Togaviridae family and causes fetal
anomalies especially in the first trimester of pregnancy, is important in terms of congenital
infections. Mumps, which is also from the Paramyxoviridae family, is an acute viral disease
that settles in the parotid gland and causes complications such as orchitis, oophoritis,
meningitis, and hearing loss in the future. Measles, rubella and mumps can be transmitted from
person to person through droplets and contact. Measles, rubella, mumps (MMR) vaccine is an
attenuated vaccine and should be used within 4 hours after reconstitution. Since it is sensitive
to both heat and light, it should be stored at +4 °C in the dark. MMR vaccine is administered
subcutaneously to the outer part of the upper arm (deltoid muscle). While the first dose is
applied to 12-month-old babies, the second dose, which is called a repeat dose, is applied to
children in the 1st grade of primary education. If chickenpox is to be administered
simultaneously with live vaccines such as BCG vaccine, it is recommended to leave at least 4
weeks between them (19, 20).

Diphtheria, the causative agent of which is Corynebacterium diptheriae, causes
infection with the exotoxins it secretes. Diphtheria is transmitted by droplet infection and
contact. Pertussis, the causative agent of which is Bordetella pertussis, infects the respiratory
tract and is transmitted between people through respiratory and droplet routes. Influenza, the
causative agent of which is Haemophilus influenza, is an infectious disease transmitted by the
spread of nasal secretions that infects the upper respiratory tract. DaBT-IPA-Hib vaccine is a
vaccine consisting of diphtheria and tetanus component toxoid, pertussis component toxoid and
acellular antigen, Polio component inactivated virus, Haemophilus influenza Type B
component. Since it is sensitive to light and cold, it is stored at +4 °C on the middle shelf of the
refrigerator. The vaccine should be stored in the dark without freezing and if it is frozen, it
should never be thawed and used. The DaBT-IPA-Hib vaccine is administered intramuscularly
to the middle outer thigh or the deltoid muscles on the outer part of the upper arm until the 12th
month. According to the vaccination schedule published by the Turkish Ministry of Health, the
1st dose is administered at the end of the 2nd month, the 2nd dose at the end of the 4th month
and the 3rd dose at the end of the 6th month. While the diphtheria vaccine in the combined
vaccine provides 10 years of protection, it is re-administered as a quadruple vaccine with
pertussis, tetanus and inactive polio in the 8th grade of primary school (21, 22).

Tetanus can occur after birth or injury in non-sterile conditions. The neurotoxin that
affects the central nervous system, secreted by Clostridium tetani bacteria, causes rigidity and
convulsive attacks in the muscles, and may result in death since it also affects the respiratory
muscles in the future. Tetanus (TT), a toxoid vaccine, can be administered alone or in
combination with diphtheria (Td or DT) and pertussis (DaBT or DBT) vaccines. Tetanus
vaccine should be stored at +4 °C in the dark and without freezing. Tetanus vaccine is
administered to the outside of the leg in the first years, and intramuscularly in the older age
groups. It is administered as 3 doses of vaccine and 3 doses of repeat dose in childhood at 2, 4
and 6 months and 16-24 months. In the first year of primary education, the diphtheria-tetanus
(Td) vaccine is administered in the five-month combined vaccine (DaBT-IPA-Hib). It is

2ndInternational Congress of Medical and Health Sciences Studies ICOMESS 2023), Dec 13-14 2023 | RN

Ankara / TURKEY | 117



IC ESS 2" International .
Congress of Medical and

Health Sciences Studies
ISBN: 978-62%-6488-60-1

important to consider the age of the child, as the Td vaccine is not recommended for children
under 7 years of age. For an individual who has never been vaccinated before, the second dose
is administered 4 weeks after the first dose of diphtheria-tetanus (Td) vaccine, while the third
dose is administered intramuscularly 6-12 months later. Repeat dose is repeated every 10 years.
Another important point is to apply 2 doses of tetanus vaccine before delivery during
pregnancy, which will protect the fetus. During pregnancy, tetanus vaccine starts to be
administered from the 20th week of pregnancy and since 4 doses of vaccine are administered,
it protects the mother and baby throughout the entire fertility period (23, 24).

Although chickenpox can be seen at any age, it is usually a childhood disease.
Chickenpox, the causative agent of which is the Varicella zoster virus, is transmitted through
the respiratory route. Since varicella disease, which is characterized by water-filled vesicles,
especially in the head area, in the body, especially when caught during pregnancy, the mortality
rate is high, it is important to vaccinate against chickenpox in childhood. Chickenpox vaccine,
which is one of the attenuated vaccines, should be stored in the dark, either in a deep freezer (-
50 °C and -15 °C) or in the refrigerator at +4 °C. While it is usually applied subcutaneously at
the 12th month, it is recommended to be administered in 2 doses at least one month apart in
children over the age of 13 who have never been vaccinated (25, 26).

The Way to Follow in Children with Missing Vaccination

Incomplete vaccinations is a term used to describe those who are missing their
vaccinations at the time specified in the vaccination calendar. In children who are under-
vaccinated, the missing dose is administered in accordance with the age, without the need for
re-administration of the previously administered dose. If the child has no vaccinations, he or
she is placed on an age-appropriate accelerated vaccination program. Particular attention should
be paid to this time interval, as the pertussis and diphtheria vaccine will be administered at the
2nd, 4th, 6th and 18th months. On the other hand, the Hib vaccine against Haemophilus
influenzae Type b does not need to be given after this age, since children over the age of 5 will
generally have gained their natural immunity. There is no problem in administering together
inactivated and live vaccines to a child who is under-vaccinated or who has not been vaccinated
at all (27).

A child over the age of one who has never been vaccinated can be vaccinated against
DaBT-IPA-Hib, Hepatitis B, KPA, ppd and TCT, chickenpox and hepatitis A if they are
between 12-71 months old. While a single dose of Hib is considered sufficient for children aged
24-59 months, DaBT-IPA is sufficient for children over 60 months due to the development of
natural immunity (Table 2).

Table 2 —The route to be followed in the vaccination schedule for children over the age of one

who have never been vaccinated.

12-71m 6-13y 14 y and older
First Exposure DaBT-IPA-Hib, Hep.B, DaBT-IPA, Hep-B, KKK, Td, OPA, Hep-B, KKK,
KPA, ppd and TCT, Varicella, Hep-A Varicella, Hep.A

Varicella, Hep.A
Two Days After First KKK, BCG according to

Exposure TCT result

Two Months After First DaBT-IPA-Hib, Hep-B, DaBT-IPA, OPA, Hep-B, Td, OPA, Hep-B, KKK
Exposure OPA, KPA KKK

Eight Months After First DaBT-IPA, Hep-B, OPA, DaBT-IPA, OPA, Hep-B, Td, Hep-B, Hep-A
Exposure Hep-A Hep-A
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Hep-B: Hepatitis B Vaccine, BCG: Tuberculosis Vaccine, KPA: Conjugate Pneumococcal Vaccine, DaBT-IPA-Hib:
Diptheria, acellular Pertussis, Tetanus, Inactive Polio, Hemophilus Influenza Type B Vaccine (Combination Vaccine of
Five), OPA: Oral Polio Vaccine, KKK: Measles-Mumps-Rubella Vaccine, Hep-A: Hepatitis A Vaccine, DaBT-IPA:
Diptheria, acellular Pertussis, Tetanus, Inactive Polio (Combination Vaccine of Four), Td: Adult-type Diptheria-Tetanus
Vaccine. m: mounths, y:years.

Vaccine Rejection and Consequences

Partial reductions in vaccination rates have occurred in 2015, with the victory of a
lawsuit filed for the first time regarding obtaining parental consent for vaccination in children,
and with widespread media coverage. On the other hand, the number of vaccination rates are
started to decrease with the speculations about the vaccine and the organization of anti-vaccine
opponents. While the vaccination rate in our country was 98% in 2016, this rate is decreased to
96% in 2018. While parents who were against vaccination or had hesitations about vaccination
were 183 in 2011, it is increased to 12 thousand in 2016 and 23 thousand in 2018 (28).
According to Turkey Demographic and Health Survey 2018 data, it has been determined that
2% of children aged 1-2 years have never been vaccinated in our country, and 50% of children
aged 2-2.5 years have not been vaccinated. According to the research conducted by the Turkish
Medical Association in 2019, it was determined that the vaccination rate in infants and children
decreased by 9%. In a study conducted in Turkey between 2011 and 2014, it was determined
that 2268 of the children who were not vaccinated were incompletely vaccinated, while 585
were not vaccinated at all. If vaccine rejections continue at this rate in our country, it is thought
that the rate of vaccination will decrease to 80% after 5 years and there will be an increase in
the number of infants and children caught with vaccine-preventable infections. In the
researches, it has been determined that vaccines are paid, not included in the national
vaccination program and are not compulsory, infections in infants and children are not seen as
a serious health problem, vaccinations are not made on time, health personnel or parents are not
conscious about vaccination, lack of information, insecurity and concerns about vaccines are
among the reasons for vaccine rejection (29, 30). Vaccine hesitancy is defined as hesitating to
have one or more vaccines or delaying vaccination, while vaccine refusal is defined as rejecting
all vaccines (31). According to the World Health Organization (WHO) data in 2019, while 2-3
million deaths are prevented by vaccination every year in the world, it has been reported that
19.4 million children under the age of one still do not receive the required routine vaccinations.
For this reason, WHO has added the issue of vaccine rejection to 10 global health problems.

RESULT

According to the World Health Organization (WHO), while the under-five mortality
rate was 14% in 2015, it was determined to be 10.9% in 2017, and they reported that vaccination
by years prevents deaths due to infection (32, 33). In a study conducted in 2005, the mortality
rate in children under the age of five due to gastroenteritis, pneumonia and other infections was
found to be 15.7%, while this rate was 14.2% in the data obtained from autopsy findings in
another study conducted in 2003-2007 (34, 35). It has been determined that the infant mortality
rate due to infections in infants under the age of 1 has decreased to 0.9% with the immunization
program in Turkey. Within the scope of the Immunization Program in Turkey, diphtheria,
pertussis, tetanus, BCG, measles, rubella, mumps, polio, pneumococcus, heaemophilus,
influenza, Hepatitis A, Hepatitis B, varicella vaccines are in the group of free vaccines included.
However, although the vaccines developed against Meningococcus, Rotavirus, Influenza and
HPV, which are among the infections with high mortality and morbidity rates, are among the
vaccines recommended by health institutions, they are referred to as "special vaccines" in our
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country and are in the category of paid vaccines (27). Today, there has been an increase in the
number of harmful microorganisms that can cause infection due to reasons such as increasing
population, climate changes, biological threats, mutating microorganisms, unconscious
nutrition, inability to reach food control regulations, environmental and water pollution, and
migration mobility. Since the most basic principle in protection from infections is vaccination,
it is important to apply childhood vaccines at the specified time and doses in order to be
protected from possible epidemics in the future and to reduce mortality and morbidity rates.
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KardiyopulmonerBypass Sirasinda Kullamlan Miyokard Koruma Yontemleri ve Kardiyopleji

Soliisyonlar1

Mehmet Burak COSKUN
Kadir EGF

Ozgiir YUKSEKDAG®
Oz

Kalp ve damar hastaliklari, diinya genelinde ve Tiirkiye'de yasam kosullarinin farklilagmasi ile
gittikge artan saglik sorunlari arasinda yer almaktadir. Bypass ameliyatlar1 giinliik olarak, iyilesmedeki
klinik durum, arterlerdeki darliklarin konumu ve siddeti gibi faktorler géz ontine alinarak tedavi karari
verilmektedir. Kardiyak cerrahisinin temel esasi, ttkanmig veya daralmis damar ile aort arasinda, venoz
damarlar ya da arteriyel greftler araciligiyla kurulan koprii modelidir. Cerrahi miidahalenin basarili bir
sekilde gerceklestirilebilmesi icin, arterlerdeki genisleme veya tikanikliklarin dogru bir sekilde tespiti
onemlidir. Bypass islemleri, kalbin belirli bolgelerine dogrudan kan saglayarak kalp kaslarinin oksijen
tiikketimini karsilamay1 amaglar.

Kardiyak cerrahi sirasinda, damarlar {izerindeki miidahalelerin yani sira kalbinin korunmasi da
kritik bir dneme sahiptir. Bu yontemlerin temelini, 6zel soliisyonlar kullanilarak yapilan kardiyopleji
soliisyonlari, kalbi gegici olarak durdurarak cerrahi miidahalelerin daha etkili bir sekilde
gerceklestirilmesini saglar. Kardiyopleji soliisyonlari, kalpte ani arrest saglayarak ve kaslar1 besleyerek
hareketsiz ortami hedefler. Bu soliisyonlar kardiyak cerrahi alaninda 6nemli bir doniim noktasi
olusturmustur. Yapilan caligmalar, kardiyopleji soliisyonlarmnin formiilasyonlarini ve uygulama
yontemlerini ortaya koymaktadir. Bu metin, bu siiregsel degisimleri ve yapilan ¢aligmalari ele alarak,
gelismelere katkida bulunmay1 hedeflemektedir. Kalp Cerrahisi alaninda olusan bu gelismeler hem
cerrahi miidahalelerin basarisin1 artirma hem de ameliyat sonrasi iyilestirme siirecini optimize etmeyi
saglamaktadir.

Bu anlamda gecmiste elde edilen deneyimler ve bilimsel ilerlemeler, kardiyak cerrahide daha
giivenli ve etkili bir sekilde ameliyatlara ve sag kalimlara olanak tanimistir. Ancak, bu alandaki
arastirmalarin devam etmesi ve yeni teknolojilerin gelismesi ile kardiyak cerrahi uygulamalarinda daha
fazla ilerleme saglanmasi gerekmektedir.

Bu metin, kalp ve damar cerrahisindeki temel amaglardan biri olan miyokardiyal korumay1 ve
bu alanda yapilan yenilikler ve sonuglarina rehberlik etmek amaciyla olusturulmus olup. Bu alandaki
cerrahi ve tekniksel prosediirlerin siirekli gelismesiyle, kardiyovaskiiler cerrahinin daha etkili ve hasta
dostu tedavilerin benimsenmesine olanak tantyacaktir.

Keywords/Anahtar ~ Kelimeler:Miyokardiyal =~ Koruma, Kardiyopleji ~ Soliisyonlari,
Kardiyopulmoner Bypass

1lferﬁizyonist, Ordu Devlet Iilastanesi, Ka“lp ve Damar Cerrahisi, 0000-0001-6748-575X
2Ogretim Gérevlis.i., Harran Universitesi Universite, Diyaliz Bolimii, 0000-0003-4802-0994
®Biyolog, Harran Universitesi Universite, Tibbi Biyokimya Béliimii, 0000-0003-4802-0994

2ndInternational Congress of Medical and Health Sciences Studies ICOMESS 2023), Dec 13-14 2023 | RN
Ankara / TURKEY | 123



IC ESS 2" International .
Congress of Medical and

Health Sciences Studies
ISBN: 978-62%-6488-60-1

Giris

Kalp ve damar hastaliklari, diinya genelinde ve Tiirkiye'de niifusun degismesi ve yasam
kosullarinin evrilmesiyle giderek daha sik goriilen saglik sorunlaridir. Tedavi yontemleri
zamanla gelismesine ragmen, 6liim nedenleri arasinda 6nemli bir yer tutarlar ve ortalama yasam
stiresini ve yasam kalitesini olumsuz etkileyen bir hastalik grubunu olustururlar. (Karaarslan
Yiiksel, O. ,2015: 1-2) (Saricaoglu, M. C. ,2016:1)

GilintimiizdeKoroner Cerrahi karasialinirken ; hastanin klinik seyri, koroner arterlerdeki
darliklarin yerleri ve darlikoranlar1 g6z dniindebulundurulmaktadir (Selli C. 2009:3) . Kardiyak
cerrahinin ana hedefleri arasinda sunlar yer alir: kalpte iskemiriskiniazaltmak, anginal
semptomlarihafifletmek, bireyin yasam siiresini ve kalitesini artirmak, olast bir
miyokardenfarktiisiiniin (kalp krizi) Oniine geg¢mek, sol ventrikiilislevinikorumak, kalp
yetmezliginin 6niine gegmek ve kisininegzersizkapasitesiniartirmaktir (Ozgoz, H. M. ,2009: 1-
2) (Selli C. ,2009:3 ). Kardiyak cerrahi prosediirlerinde, tikanmis veya daralmig olan
koronerdamarin ileri kesimindekibdlge ile aort arasinda ven damarlar1 veya arteriyel greftler
kullanilarak ~ bir koprii  olusturulur. Bu yapi, beslenmesi bozulmus veya hig
beslenemeyenmiyokardin kan akisinidiizelterekbeslenmesini saglar. Esasen,
koronerarterlerindistalindekapal alana kan
gonderilerekmiyokardiniskemikbélgelerininhasarigiderilmeye ¢aligilir (Ahraz M. ,2018:1)

Iste bu islemleryapilirken kalp ve akciger makinesi ad1 verilen bir cihazaihtiyagduyulur.
Kalp-akciger makinesi, kalbin ve/veya akcigerlerinisini gegici olarak iistlenerekviicuda kan ve
oksijen saglayan bir ekipmandir. Kardiyopulmoner bypass makinesi veya kalp-akciger bypass
makinesi olarak da adlandirilan bu makine, gogunlukla kalbin durdurulmasiigerektiren ciddi
prosediirler sirasinda kullanilir. (Ozgdz, H. M. ,2009:14)

Bu denli biiylikk ameliyatlarda ve temelde Kalp cerrahisindedurdurulan kalbin
tekrarcalistirilmasi icin Miyokardkorumasiteknikleri adi verilen bir dizi tekniklerkullanilir bu
teknikler ameliyat sirasinda ve sonrasinda olusan postiskemik miyokardiyal disfonksiyonun
Oniine gegmek ya da minumumaindirmek i¢in kullanilan stratejilerintiimiidiir.

Kardiyovaskiiler cerrahide miyokardi koruma stratejilerden birisi de kardiyopleji
sollisyonlaridir ve bu kardiyopleji soliisyonlar: hazir oldugu gibi ilgili meslekuzmani olan
perfiizyonistler tarafindan da hazirlanabilir (Ozgdz, H. M. ,2009: 27).

Bu soliisyonlar bilesimlerinegore;

1.Kristaloid Kardiyopleji Soliisyonlar:

Kristaloid kardiyopleji soliisyonlari, potasyum, kalsiyum, magnezyum ve sodyum gibi
tyonlartigermektedir. Bununla birlikte, bu soliisyon oksijen saglamadaeksiklik gostermektedir.
(Ozgdz, H. M. ,2009: 28)

2.Kan Kardiyoplejisi
Bu prosediirde, kalp durdugusiradamiyokarda oksijen destegisaglanir. Bu yontem,

kristaloidkardiyoplejiye kiyasla daha az kanisulandirdig: i¢in plazma proteinleri araciligiyla
dokular aras1 6demi azaltir ve daha etkili bir tamponlama saglar (Yildirim K 2020:9).

3. Del-NidoKardiyoplejisi

"Del Nidokardiyoplejisi yontemi, ilk baglarda cocuk kalp
cerrahisindekullanilmigsolmasina ragmen, giiniimiizdeerigkin kalp hastaliklar1 cerrahisinde de
uygulanmaktadir. Cozeltisi  hiicre  disibilesenleresahipoldugundan uzun siireli  kalp
durmasmisaglarken ameliyat siirecini etkilemez. Igerigindekimaddeler, miyokardiyal ddemi
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Onlemeyeyardimct olur ve ortamdakiserbestradikalleri yok eder (Kaymake¢r E. ,2018:18)
(Yildirim K ,2020:7).

KardiyoplejininEtki Mekanizmasi

Kardiyopleji soliisyonlari, kalbin hiperpotasemiye bagl olarak membranpotansiyelini
depolarize ederler. Diinya capinda, hangi kardiyoplejiksoliisyonunkullanilacagi (kristaloid
veya kan kardiyoplejisi), kalbeuygulanacaktekniklerinyollar1 (antegrad, retrograd veya
kombine) ve uygulanacakisinin ideal seviyesi konusunda farkli kabuller bulunmaktadir. Hangi
yaklasimin daha {istiin oldugu, giinlimiizde bile tartisma konusu olmaya devam etmektedir.
Kristaloid kardiyoplejinin diisiik viskozitesi, hizli kardiyak durus saglama agisindanavantajli
olabilir ancak kendine 6zgii dezavantajlar1 da bulunmaktadir. (Tapar H vd.,2011;17(4):81-90).

MiyokardinKorunmasi

Kalp cerrahisi sirasinda miyokardiyal koruma yillar iginde gelismis ve 1955
yilindakimyasal kardiyopleji kavrami ortaya
atilmastir. Kimyasalkardiyoplejininyayginkullanimindan ~ once  topikal  kardiyak
hipotermikullanilmaktaydi. 1970 sonlar1 ve 1980'lerin basinda sogukhiperkalemik kan
kardiyoplejisikavramiduyruldu. Kardiyoplejiksoliisyonlardaki 12 ila 30 mEqg/L
araligindakipotasyumkonsantrasyonlariBypass ve global iskemi sonrasi

miyokardodemi,hiicrei¢i ve interstisyel sivinin hareketinietkilediklerindendolay1 kardiyopleji
sollisyonlarinin uygulama kosullar1 ve bilesiminindegistirilmesiniigeren bir dizi teknikler ile
azaltilabilir. (Oto O. vd.. ,1996:)

Kardiyoplejiksoliisyonlarin basarisini hazirlanan soliisyonlar dogrudan etkilemektedir
(Yildirim K ,2020:5-7). Kardiyopleji soliisyonu, kalbi hizla durdurarak miyokardiyal koruma
saglamak icin diyastolikarrestigerceklestirmelidir. (c¢) (Yildirnm K ,2020:5-7)). Boylece
kardiyak elektromekanikolaylarhizlicasonlanarakenerjiihtiyaciniminumumdiizeyde olacaktir
(Kaymak¢r  E.  ,2018:12-16).  Bunlarin  yam1  swra  kardiyopleji  soliisyonu,
intraselliileryerdeiyonizasyonui, hemostazisaglamali ve kalsiyumartisinionlemeldir (Yildirim
K 2020:5-7). Kardiyovaskiiler cerrahide ger¢eklesenhipoksi esnasinda metabolizmay1 optimal

diizeydetutmak ve olusan asidozuinhibe etmek icin kardiyopleji
sollisyonununph’iasidikseviyelerde olmalidir (Kaymake1 E. ,2018:10-14). Osmolariteacisindan
st seviyelerde olan kardiyopleji sollisyonu kullanilarak,

olusabilecekmiyokardddemengellenebilmektedir. Bu amagla bu soliisyonlarda mannitol
kullanilabilmektedir (Kaymake1 E. ,2018:10-14).

KardiyoplejilerinCesitleri

Kardiyovaskiiler cerrahide miyokard korunmas: icin farkli kardiyoplejik yontemler
tercih edilmektedir . Kardiyopleji soliisyonlar1 6zelliklerine gore siniflandirilir (Kaymaker E.
,2018:10-16).Kardiyovaskiiler cerrahide miyokard korunmasi ig¢in farkli kardiyoplejik
yontemler tercih edilmektedir . Kardiyopleji soliisyonlar1 ozelliklerine gore siiflandirilir
(Kaymake1 E. ,2018:10-16).

BilesimlerineGore Kardiyoplejiler

Kristaloid Kardiyoplejiler

Kristaloid kardiyopleji, kardiyovaskiiler cerrahide siklikla kullanilan bir kardiyopleji
stratejisidir (Kaymake¢r E. ,2018:10-16). Kristaloid kardiyopleji soliisyonlar: genellikle
intraselliiler ve ekstraselliiler olmak iizere iki gruptaincelenir (Ozgoz, H. M. ,2009: 26-29);

2ndInternational Congress of Medical and Health Sciences Studies ICOMESS 2023), Dec 13-14 2023 | RN

Ankara / TURKEY | 125


https://www.sciencedirect.com/topics/medicine-and-dentistry/cardioplegic-agent
https://www.sciencedirect.com/topics/medicine-and-dentistry/ischemia

IC ESS 2" International .
Congress of Medical and

Health Sciences Studies
ISBN: 978-62%-6488-60-1

Kaymak¢t E. ,2018:10-16). Intraselliilerkristaloid kardiyopleji soliisyonlari; sodyum ve
kalsiyumyogunlugu diisiik ve hiicre i¢i alan1 taklit eden elektrolitigerigine sahiptir. (Ozgoz, H.
M. ,2009: 26-29, Yildirrm K ,2020:5-7). Ekstraselliiler kristaloid kardiyopleji soliisyonlar1
hiicre igigozeltininaksine hiicre digiiyonkonsantrasyonuyla uyumlu elektroliticerigine sahiptir.
Ve kalsiyummagnezyumsodyumagisindan fazla (Ozgdz, H. M. ,2009: 26-29). Buna baglh
olarak, iki farkli soliisyonda da iyon diizeyleri oOnemli dl¢lidefarklilikgosterir;
potasyumseviyeleri ise intraselliiler ve ekstraselliilersoliisyonlardayaklasik olarak 20 mmol/L
civarindadir, Ek olarak, kristaloid kardiyopleji soliisyonlari, hafif alkali bir yapiya ve
dengeliosmotikbasinca sahiptir (Ozgdz, H. M. ,2009: 26-29). igerigindekikalsiyum, iskemi
sonrasi reperfiizyonhasariniengeller; ayrica,
soliisyondakalsiyumbulunmamasidurumundasarkolemmaiizerindekusurlara ~ yol  acabilir
(Kaymake1 E. ,2018:10-16). Magnezyum, intraselliiler alanda sodyumiyonaktivitesini azaltarak
kalsiyumgirisiniengeller (Kaymak¢i E. ,2018:10-13). Ekstraselliiler alandaki diistk
sodyumseviyeleri,  kalsiyumseviyelerininartmasina  neden olur ve bu  durum
membrandengesinindiizenlenmesiylediastolikarreste yol agabilir (Kaymake1 E. ,2018:10-14).

Kan Kardiyoplejisi

Bu kardiyopleji ilk defa Mauney tarafindan , Hemoglobin icerigisayesinde yiiksek
oksijen  tasimakapasitesinesahip olmasi, bu  maddenin daha  etkili  bir
kardiyoplejikajanolabilecegifikrini ortaya ¢ikarmistir. Kan kardiyoplejisi genellikle kan ile
kristaloidin, hematokrit %16-20 olacak sekilde 4:1 oraninda (kan: kristaloid)
karistirtlmasiylahazirlanir. En biiyiik avantajlarindan biri basitolmasidir. (Mauney, M.C ,1995.
60(3): p. 819-823) (Ozgdz, H. M. ,2009: 28-29).

Kan kardiyoplejisi, kalbin durusu sirasinda kristaloidkardiyoplejiye kiyasla daha az
hemodiliisyona yol ag¢maktadir. Aynizamandakandabulunanproteinlerle daha yiiksek bir
tamponlamakapasitesine sahiptir. Ozgoz, H. M. ,2009: 28-29), (Yildirrm K ,2020:9-11). Bu
kardiyopleji arrest esnasinda ATP diizenlemesini saglamaktadir ve Diger kardiyopleji
tekniklerinenazaran daha fazla oksijen saglayicikonumundadir(5. Igerdigi
plazmaproteinlerindenkaynakliinterstisyel 6demi engellemekte ve daha iyi bir tamponlama
saglamaktadir (Kaymake1 E. ,2018:11). Kristaloid kardiyoplejiye gore; daha viskdz bir yapiya
sahiptir ve kalptekiisininkontroliinde de faydalidir (Kaymake1 E. ,2018:11-12).

Del nidoKardiyoplejisi

Del nido, Pedo del Nido tarafindan 1990°da tam gelismemiskalplerin, kalbin
ugradigiiskemiden korunmasi ve uzun siireli destek saglanmasi amaciyla gelistirilmis olan bir
soliisyondurgiiniimiizdehalakliniklerde etkin sekilde kullanilmaktadir (Kaymake¢i E. ,2018:18-
19, Yildinm K ,2020:7-9). Del-Nidokardiyoplejinin ortaya ¢ikisi pediatrik kalp damar
cerrahisindeolussa da arttk mevcut sartlardaeriskin hastalarin kalp cerrahilerinde de
kullanilmaktadir =~ (Kaymak¢i E. ,2018:18-19). Temel olarak Plazma-Lyte A
kullaniminadayanir(Yildirrm K ,2020:7-9). Bu soliisyonlarinyaninda; Normasolicerikli ve
Isolyte S gibi soliistonlardan Plazma-Lyte A’yabenzer soliisyonlar da kullanilabilmektedir
(Kaymake1 E. 2018:18-19). Del-Nidohazirlanirken Plazma-Lyte A
soliisyonunapotasyumlidokain, magnezyum mannitol, sodyumbikarbonateklenmektedi
(Kaymake1 E. ,2018:18-19). Bu sollisyonda  mannitol; temel olarak
serbestradikalleriarindirmakta ve miyokardiyal 6demin oniine ge¢mektedir(Kaymake¢i E.
,2018:18-19). Del nideodabulunamagnezyumsiilfat ise; blokajikalsiyumkanallarindan
saglayarak ventrikiilerkasilmalaridesteklemektedir (Kaymake¢r E. ,2018:18-19). Tampon
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gorevigmren bi karbonat, fazla
hidrojeniyonlarinitemizleyerekintraselliileralaninpH 1midengedetutmaktadir  (Kaymakg¢1r  E.
,2018:18-19). Soliisyonun temel bilesenlerinden olan Lidokain ;intraselliiler alanda
kalsiyumtoplanmasiniengellemekmaksadiylasodyumkanallarini bloke etmektedir (Kaymakei
E. 2018:18-19).Bunlainyaninda Del nidoyaekstra olarak 1:4 oranindaoksijenlenmemis kan
eklenmektedir (Yildirrm K ,2020:7-9). Del Nido" kardiyoplejisi, kisa kardiyovaskiiler
klempstirelerinesahip cerrahi miidahalelerde daha fazla tercih edilen ekstraseliiler kardiyopleji
soliisyonlaridir. Bu soliisyonlar, miyokardin korunmasi i¢in her 15-20 dakikada bir yeniden
hazirlanarakkullanilir (Kaymake1 E. ,2018:18-19). Aort ve kiigiik invazivcerrahiler gibi uzun
stireli klemp ve arrest gerektirenoperasyonlarda ise intraselliiler kardiyopleji soliisyonlar1 tercih
edilir. (Kaymake1 E. ,2018:18-19). Kisaca Delnido da amag uzun siireli kardiyak arresttir.

GecmistenGiiniimiize Baz1 Yenilik¢i Kardiyopleji Calismalar:

Ata ve arkadaslariin yaptigi caligmada standart kardiyopleji
soliisyonunahazirlamaasamasinda 2mg/kg dozundalidokaineklenmiskardiyoplejinin Kardiyak
cerrahi uygulanan hastalarda IRH {izerine etkisininbulunmadig:1 ,inotropikdestek  ve
postoperatif AF ve ihtiyaciniazaltmadigianlagilmistir (Ata E. vd.. ,2011).

Catalyiirek ve arkadadaslarininyaptigicalismada kardiyopleji
soliisyonunakarnitineklenmis ve iskemik arrest sirasinda karnitinseviyesiazalmamis hatta artis
saglamis ve miyokardin oksijen kullanmakapasitesi artmis ve daha iyi bir
hemodinamikperformans elde edilmistir. (Oto O. Vd.,1996 ).

Ciimen ve ekibiningaligmasinda, diltiazem'in kardiyopleji
soliisyonunaeklenmesininetkisiincelenmistir. Hemodinamikparametrelerden =~ CO  ve
Cl'dakidiisiisiinl.  ve 6. saatlerdegergeklestigi ancak SVI ve LVSWI'da bir
degisiklikolmadigibelirlenmistir. Bununla birlikte, diltiazem verilen grupta 6-12 ve 24.
saatlerdke  CPK-MB  diizeylerindeanlamli  bir  disiisgézlenmistir.  Bu  bulgular,
kalsiyumantagonistlerinden ~ olan  diltiazeminkardiyoplejiksoliisyona 100  mg/kg
dozundaeklenmesinin miyokardiyal koruma ve reperfiizyonhasariniazaltmada onemli bir
katkisiolabilecegini gostermektedir (Ciimen, B vd.. ,2000).

Ozocak ve ekibininyaymladigi bir makalede, kardiyopulmoner bypass ile birlikte
koronerarter bypass cerrahisiuygulananhastalarda, kardiyopleji soliisyonlarina 300 mg N-
asetilsisteineklenmesininreperfiizyonhasarininazaltilmasinayardimer ~ oldugu  belirtilmistir
(Ozocak, O. Vd.. ,2014).

Bingyang ve arkadaslarininyaptigicalismada 8~10 mmol/L magnezyumsoguk kan
kardiyoplejisi, daha yiiksek veya daha diisik konsantrasyonlara gore daha iyi
miyokardkorumasi saglar demislerdir.( Ji, B vd.. ,2002).

Dis¢igil ve meslektaglarminyaptigigalismada, aspartat ve glutamaticeren kan
kardiyoplejisinin, yalnizca konjenital kalp hastaliklari, tekrarlayancerrahiler, zayif sol
ventrikiilfonksiyonu olan hastalar ve uzun X klempsiirelerigerektiren durumlarda alternatif bir
secenek olarak diisiiniilmesinionermislerdir (Discigil B. ,1999).

Sonug¢

Kardiyovaskiiler =~ cerrahi  gelisenteknoloji ~ ve  imkanlarla ~ her  gegen
glinmortaliteoranlarindadiisiisithedefleyerek devam etmektedir. Cerrahinin 6nemli bir kisminda
yer alanmiyokard koruma yoOntemleri ve kalbin arrest olmasinisaglayan kardiyopleji
soliisyonlartyla ilgili yapilan ¢alismalarda bu soliisyonlara Bazi elektrolit, kristaloid
soliisyonlar, vitaminler, mineraller ve farkli ajanlareklenerek optimal cerrahi
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sartlarsaglanilmasiamaglamaktadir. Her ne kadar mevcut yontemlerle cerrahi operasyonlar
devam etse de yeni yapilan c¢alismalar sayesindedaha az miyokardiyal hasaryaratan ve daha
uzun koruma saglayansoliisyonlarin ortaya ¢ikmasi hem hastalara hemde klinik calisanlara
biiylik bir avantajsaglayacak gibi goriinmektedir.
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Abstract

Study was conducted to determine the effect of game-based values education on negative
behaviors in middle school students. The study was conducted in 2022 as a quasi experimental study
with a pretest posttest control (n=42) group design. The class (n=42) selected as the intervention group
received five sessions of game-based values education once a week. The concepts of benevolence,
tolerance, love, responsibility, justice and respect were covered in the games. In the questionnaire form
where the data were collected, there were questions questioning the socio-demographic characteristics
and social relations of the students, the Undesirable Student Behavior Scale (USBS) and the Violence
Tendency Scale (VTS). The data were evaluated on the computer using SPSS 25.0 program. Percentage,
mean and T test were used to analyze the data. Chi square test was used for categorical comparisons.
Parent, student, institution and ethics committee permission were obtained. Researchers have a play
therapy certificate. This study received 2209 TUBITAK support. The mean age of all students was
11.53+£0.68 years. In the intervention group, there was a important difference between the pretest
(36.40+4.04) and posttest (35.04+3.13) scores of the total score of the USBS (p=0.043). Similarly, there
was a significant difference between the pretest (5.14+0.35) and posttest (5.00£0.00) scores of the Self-
Injury Subdimension of the USBS (p=0.012). There was no important difference between the pretest
(18.14+7.02) and posttest (16.97+6.80) scores of the VTS (p=0.408). In the control group, there was no
critical difference between the pretest and posttest scores in the scale and sub-dimensions of the scales
(p>0.05). Conclusion: Education has an impact on students' undesirable, negative behaviors. Education
decreased students' tendency to violence, but the decrease was not significant. Raising students'
awareness about values education using games led to a decrease in students' negative and undesirable
behaviors and self-harm behaviors.
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Giris

Ortaokul doneminde &grenciler somut islemciler doneminden soyut islemciler
donemine gegmeye baslarlar. Bu donemde ¢ocuklar tartismalar1 sever, diislincelerini ifade
etmek isterler. Olaylara ¢cok yonlii bakabilmeyi 6grenirler. Ote yandan oyunlar; resim, miizik
siir, dans gibi duygu ve disilincelerin sembollerle aktarildig1 etkinliklere ilgileri artar
(Karamustafaoglu ve Kilig, 2020). Ozellikle pandemi siireci 6grencilerin akranlari ile sosyal
sorunlar1 daha fazla yasamalarma neden olabilir. Ogrencilerin degerler egitimi ihtiyaci
pandemi sonrasi daha da ¢ok artmistir (Aydin, 2021; Giirel ve Harun, 2020). Ortaokul
doneminde alg1 tutum ve davranis degisikligi i¢in girisimsel ¢aligmalar yapilmalidir. Ozellikle
oyun temelli egitimler 6grencilere verilecek mesajlarin etkisini artirmaktadir (Sentiirk, 2020).
Ogrencilerde siddet ve benzer istenmeyen davranislar1 azaltmak igin olumlu davranislarin
desteklenmesi alan yazinda yaygin kullanilan bir yontemdir. Kapkin (2018) tarafindan yapilan
bir yliksek lisans tezinde etkinlik temelli degerler egitimi yapilmis ve sonucunda 6grencilerin
sosyal becerilerince olumlu yénde degisim gdzlenmistir. Ogrencilerde yaygin olarak goriilen
istenmeyen davranislar1 ortadan kaldirmak veya azaltmak icin farkli degiskenler de dikkate
almarak cesitli oyun temelli programlar tasarlanabilir. Istenmeyen davranis gosteren
ogrencilerle calisirken ayn1 zamanda 6gretmenler ve velilerle 6grencilere nasil davranilmasi
gerektigine yonelik ¢alismalar yapilmasi faydali olabilir (Temel ve Sapsaglam, 2018). Oyun
temelli egitimler saglik egitimlerinde Ozelliklerle cocuklar icin uygulanmis ve etkililigi
kanitlanmis bir yontemdir (Temel, 2020; Kilgik, 2020).

Cocuk sagligi hemsireleri de yaptiklar1 girisimlerde oyunu etkili bir ara¢ olarak
kullanmiglardir (Serife ve Yumru, 2019). Okul sagligi hemsireligi 2010 hemsirelik
yonetmeliginde tanimlanmistir. Halk Sagligit Hemsireliginin  6zellesmis bir alanidir.
Ogrencilerin sagliklarin1 koruma ve gelistirme alanlarinda girisimlerde bulunur. Cocuklarin
olumlu davranislar kazanmalar1 konusunda 6gretmenlerin disinda ¢cocuklart destekleyen 6nemli
bir ekip iiyesidir. Ulkemizde okul sagligi hemsirelerinin eksikligi okullarda bir¢ok saglik
problemi ile bas edilememesine yol agmaktadir. Acil saglik telefonlarinin (112) en ¢ok
okullardan ¢agirildigi belirlenmistir. Okul sagligi hemsirelerinin varligi bu durumu azaltacaktir.
Ogrencilerin fiziksel, ruhsal ve sosyal saglik konularinda dgretmen dis1 bir galisandan bilgi
almalar1 verilen mesajlarin etkililigini artirmaktadir (Yildirim ve ark., 2019; Avsar ve Alkaya,
2018). Alan yazinda okul sagligi hemsireligi uygulamalar1 arasinda degerler egitimine
rastlanmamistir. Degerler egitimi siddet basta olmak iizere bircok olumsuz davranisin
onlenmesi i¢in okul saglig1 hemsireleri tarafindan kullanilabilir. Proje kapsaminda beklenen
degisimler bilissel diizeydedir. Bu calisma, ortaokul Ogrencilerinde oyun tabanli degerler
egitiminin olumsuz davranislar iizerine ve kuramsal a¢idan alan yazina katkilar saglayacagi ve
literatiirdeki sanat terapisinin daha 6nce uygulanmamis yonlerini ele alacag diistiniilmiistiir.

Proje Hipotezleri;

HOa: Oyun temelli degerler egitiminin, 6grencilerin olumsuz davranislar1 {izerinde
etkisi yoktur.

HOb: Oyun temelli degerler egitiminin, 6grencilerin siddet egilimleri {lizerinde etkisi
yoktur.
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Gere¢ ve Yontem

Bu arastirma On-test son-test kontrol gruplu tasarim ile yar1 deneysel olarak
planlanmistir. Arastirmanin bagimsiz degiskeni oyun temelli degerler egitimi; bagimli
degiskeni olumsuz davranis tutumudur. Arastirma Mayis 2022- Haziran 2022 tarihleri arasinda
Tokat merkezde bulunan bir ortaokulda gerceklestirilmistir. Arastirmanin evrenini ortaokulda
okuyan tiim besinci siif 6grencileri olusturmustur. Ortaokul besinci siniflardan (6glenci okul)
iki sube rasgele drnekleme yontemi ile se¢ilmistir. Oyun temelli degerler egitimine iki sube ile
smirlandirilmasinin nedeni katilimcilara yaptirilacak etkinliklerin, materyallerin maliyeti ve
biitce ¢izelgesinde ongoriilen sinirlt maliyetten dolayidir. Ayni binada 6grenim goren bagka bir
okulun (sabahg1 okul) iki besinci sinif subesine de sadece 6n-test ve son-test yapilarak kontrol
grubu olarak degerlendirilmistir. Ogrencilerin arastirmaya dahil olma kriterleri; Ortaokul
besinci sinif 6grencisi olmak, arastirmaya katilmaya goniillii olmak, herhangi bir zihinsel engeli
olmamakdir.

Oyun tabanli degerler egitimi, proje yiiriitiiclisii ve proje ortaklarinin devlet tiniversitesi
tarafindan onayli oyun terapisi sertifikasi alan, hemsirelik dordiincii sinif 6grencilerinin dort
Ogrencisi tarafindan yapilmstir.

Veri Toplama Araclan

Arastirmanin verileri 6grencilerin kendi kendilerine cevap verebilecekleri anket
formlar1 ile toplanmistir. Anketler arastirmacilar esliginde ¢ikt1 alinmis formlarla 6grencilerden
toplanmistir. Anket formunda 6grencilerin sosyo-demografik dzelliklerini ve sosyal iligkilerini
sorgulayan sorular, istenmeyen Ogrenci Davranislar1 Olgegi ve Siddet Egilimi 6lgegi maddeleri
bulunmaktadir (Piskin ve Alkas, 2010; Cetin, 2011).

Istenmeyen Ogrenci Davranislar1 Olgegi: Ogrencilerinde gdzlenen istenmeyen dgrenci
davraniglarin1 belirlemeye yonelik gelistirilmistir. Tiirkge’ye uyarlamasi, gecerlik giivenirlik
calismas1 Balkas (2010) tarafindan yapilan 6lcek 29 maddeden olusmaktadir. Olgekteki
maddeler “her zaman yaparim”, “¢ogunlukla yaparim”, “bazen yaparim”, “hi¢ yapmam”
seklinde derecelendirilmistir. Olumlu maddeler “her zaman yaparim” segeneginden baslamak
tizere 1’den 4’e dogru; olumsuz maddeler “her zaman yaparim” segceneginden baglamak tizere
4’den 1’e dogru puanlanmustir.

Siddet Egilimi Olgegi: Ogrencilerin fiziksel siddete yonelik tutumlarmni lgmek
amactyla gelistirilmistir. Olgekte alinan paunlarin artmasi fiziksel siddetin onaylandigmi
gostermektedir. Tiirkge’ye uyarlanmasi, gegerlilik giivenirlik ¢alismasi Cetin (2011) tarafindan
yapilan Slcek 10 maddeden olusmaktadir. Olgekteki maddeler 5°1i likert tipte, “hig
katilmiyorum”, “katilmiyorum”, “kararsizim”, “katiliyorum”,“tamamen katiliyorum” seklinde
puanlanmaktadir. Olgekten aalinabilecek en yiiksek puan 50, en diisiik puan ise 10°dur.

Uygulama Siireci

Uygulamanin yapilmasi, se¢ilen iki sinifa her hafta bir kere olmak tizere ii¢ oyun temelli
degerler egitimi yapilmistir. Her egitim 40 dakika stirmiistiir. Egitim igerikleri Tablo 1’de yer
almaktadir. Egitimler bittikten sonra dort subedeki ogrencilerden anket formunun tekrar
doldurmalar1 (son-test) istenilmistir.
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Tablo 1 Oyun temelli degerler egitimi

Oturum ve siireler  Oturum icerigi Egitim konusu Egitim yontem ve teknigi
1. Oturum (40dk) Veri toplama ve Anket Tanigma
tanigma formlarinin
Uygulanmasi
2. Oturum (40dk)  Grup egitimi Yardimseverlik ~ Yardimseverlik ve Hosgdrii konularmin
Hosgorii oyun temelli girisimlerle anlatilmasi
3. Oturum (40 dk)  Grup egitimi Sevgi Sevgi ve Sorumluluk konularmin oyun
Sorumluluk temelli girisimlerle anlatilmasi
4.Oturum (40dk)  Grup etkinligi Adalet Adalet ve Saygi konularinm oyun temelli
Saygi girigsimlerle anlatilmasi
5. Oturum (40 dk)  Veri toplama Anket Ogrencilerden geribildirimlerin alinmasi
Degerlendirme formlarmin
Uygulanmasi

Verilerin Analizi

Veriler bilgisayarda SPSS 25.0 program ile degerlendirilmistir. Verilerin analizinde
ylizdelik, ortalama, t testi kullamilmistir. Kategorik karsilagtirmalar igin ki-kare testi
kullanilmistir. Arastirma kapsaminda kullanilan tiim istatistiksel islemlerde anlamlilik diizeyi
0.05 olarak kabul edilmistir.

Etik Boyut

Aragtirmanin yapilabilmesi icin Tokat Gaziosmanpasa Universitesi Sosyal ve Beseri
Bilimler Arastirmalart Etik Kurulundan izin alinmigtir (Karar 09.01; 27.05.2022 tarih ve
167388 say1). Projede anket formunda kullanilan iki o6l¢ek i¢in Olgekleri gelistiren
arastirmacilardan ve Tokat il milli egitim midirliigiinden ve Tokat Saglik Bilimleri Fakiiltesi
Hemsirelik boliimiindenn gerekli izinler alinmistir.

Bulgular
Tablo 2. Ogrencilerin gruplara gore sosyo-demografik ozellikleri
Miidahale grubu Kontrol grubu p
Sosyo-demorafik ozellikler (n=12) (n=12)
N % n %
Cinsiyet
Kiz 19 45,2 8 19,0
Erkek 23 54,8 34 81,0 0,019
Anne egitim durumu
Ortaokul ve altinda egitimi olan 29 69,0 32 76,2
Lis eve lizeri egitimi olan 13 31,0 10 23,8 0,625
Baba egitim durumu
Ortaokul ve altinda egitimi olan 18 42,9 18 42,9
Lis eve {izeri egitimi olan 24 571 24 57,1 1,000
Anne ¢alisma durumu
Calistyor 6 14,3 5 11,9
Caligsmiyor 36 85,7 37 88,1 1,000
Baba calisma durumu
Calistyor 36 85,7 37 88,1
Calismiyor 6 14,3 5 11,9 1,000

2" International Congtess of Medical and Health Sciences Studies ICOMESS 2023), Dec 13-14 2023 I

Ankara / TURKEY | 134



2" International
Congress of Medical and

Health Sciences Studies
ISBN: 978-62%-6488-60-1

ICO'ESS

Aile gelir durumu

Diisiik 11 26,2 8 19,0

Orta ve Yiiksek 31 73,8 34 81,0 0,603
Aile birliktelik durumu

Sag ve Birlikte 35 83,3 36 85,7

Bosanmis veya vefat etmis 7 16,7 6 14,3 1,000
Kardes Sayis1

Kardesi olmayan 12 28,6 11 26,2 0,261
Bir veya Iki kadesi olan 19 452 19 45,2

Ug ve daha fazla sayida kardesi olan 11 26,2 12 28,6

Ebeveyn lletisimi

Iyi 38 90,5 32 76,2 0,141
Orta ve kot 4 9,5 10 238

Arkadas iletisimi

Iyi 25 59,5 22 52,4 0,661
Orta ve koti 17 40,5 20 47,6

Kardes iletisimi

Iyi 23 54,8 29 69,0 0,261
Orta ve kotil 19 452 13 31,0

Aile tutumu

Iyi 19 452 18 42,9 1,000
Orta ve kotii 23 54,8 24 57,1

Okul basarisi

iyi 19 452 21 50,0 0,827
Orta ve koti 23 54,8 21 50,0

Miidahale ve kontrol gruplari arasinda yas ve cinsiyet (p=0,019) disinda sosyo
demografik 6zellikler ve katilimcilarin sanat ile ilgili tutumlar1 arasinda anlaml bir fark yoktur
(p>0.05). (Tablo 2). Gruplar yukarida yazan iki 6zellik disinda benzerlik gostermektedir.
Ayrica miidahale grubu altinct simif 68rencilerden, kontrol grubu besinci siniflar 6grencilerden
olusmaktadir. Miidahale ve kontrol grubundaki tiim 6grencilerin yas ortalamasi 11,53+0,68 dir.

Tablo 3. Ogrencilerin élgek ortalama puanlar

Olcekler ve alt-dlgekler Miidahale Grubu Kontrol Grubu (t) p**
(n=38) (n=38)
X+SS X+SS
Istenmeyen Ogrenci Davramislar Olgegi (I0DO)
On test 36,40+4,04 36,7145,34 (0,299) 0,765
Son test 35,04+3,13 35,48+3,54 (0,587) 0,558
(t) p* (2,046) 0,043 (1,652) 0,106
IODO Kurallara Uyma Alt Boyutu
On test 11,21+2,80 11,24+3,55 (0,034) 0,973
Son test 10,43+2,32 10,48+2,16 (0,097) 0,923
(t) p* (1,911) 0,063 (1,716) 0,094
I0DO Kisilere Zarar Verme Alt Boyutu
On test 14,07+£1,87 14,36+2,58 (0,581) 0,563
Son test 13,60+1,61 13,954+2,04 (0,892) 0,375
(t) p* (1,215) 0,231 (0,819) 0,417
IODO Asagilama Alt Boyutu
On test 6,02+0,15 6,02+0,15 (0,000) 1,000
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Son test 6,02+3,54 6,00+0,00 (-1,000) 0,323
(t) p* (0,000) 1,000 (1,00) 0,323

IODO Kendine Zarar Verme Alt Boyutu
On test 5,14+0,35 5,09+0,53 (-0,483) 0,631
Son test 5,00+0,00 5,05+0,22 (1,432) 0,156
(t) p* (2,614) 0,012 (0,530) 0,599

Siddet Egilimi Olcegi
On test 20,07+8,43 18,14+7,02 (-1,136) 0,258
Son test 18,26+7,34 16,97+6,80 (-0,833) 0,408
(t) p* (1,416) 0,164 (1,361) 0,181

*Bagiml gruplarda t-testi **Bagimsiz gruplarda t-testi

Miidahale grubunda Istenmeyen Ogrenci Davranislar1 Olgegi toplam puani Ontest
(36,40+4,04) ve son test (35,04+3,13) puanlari arasinda anlamli farklilik vardir (p=0,043; p <
0,05). Benzer sekilde miidahale grubunda istenmeyen Ogrenci Davranislari Olgegi’nin Kendine
Zarar Verme Alt Boyutu ontest (5,14+0,35) ve son test (5,00+0,00) puanlari arasinda anlaml
farklilik vardir (p=0,012; p < 0,05). Istenmeyen Ogrenci Davranislar1 Olgegi’nin Kurallara
Uyma, Kisilere Zarar Verme, Asagilama alt boyutlarinda ontest ve son test puanlari arasinda
anlaml farklilik yoktur (p > 0,05). Benzer sekilde, Siddet Egilimi Olgegi’nde dntest ve son test
puanlari arasinda anlamli farklilik yoktur (p > 0,05). Kontrol grubuda 6lgek ve dlgeklerin alt
boyutlarinda ontest ve son test puanlar1 arasinda anlamli farklilik yoktur (p > 0,05).

Sonug¢

Uygulanan oyun temelli degerler egitimin &grencilerin istenmeyen, olumsuz
davraniglar tizerinde etkisi vardir. Hipotez (HOa) red edilmistir. Uygulanan oyun temelli
degerler egitimin 6grencilerin siddet egilimleri tizerinde etkisi yoktur. Hipotez (HOb) kabul
edilmistir. Ogrencilerin degerler egitimin konusunda oyunlar1 kullanarak bilinglendirilmesi
ogrencilerin, olumsuz ve istenmeyen davranislarinda ve kendine zarar verme davranislarinda
azalmalara neden olmustur. Okullarda altinci smif 6grencilerinde oyun temelli degerler
egitiminin yayginlastirtlmasi onerilir.

Egitimin 6grencilerin istenmeyen, olumsuz davranislar: iizerinde etkisi vardir. Egitim,
ogrencilerin siddet egilimini azaltt1 ancak azalma anlaml degildi. Ogrencilerin degerler egitimi
konusunda oyun yoluyla farkindaliklarinin arttirilmasi, 6grencilerin olumsuz ve istenmeyen
davraniglari ile kendine zarar verme davranislarinin azalmasina neden olmustur.

Finansal Destek: Bu proje igin gereken toplam biitge TUBITAK 2209-A tarafindan
karsilanmistir.
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Huzursuz Bacak Sendromunda Noralterapinin Tedavideki Rolii

Irfan KOCA?

Recep DOKUYUCUP
Oz

Huzursuz bacak sendromu (HBS), bacaklari (nadiren kollar1) hareket ettirme diirtiisii ve
bacaklarin derinliklerinde alisilmadik, hos olmayan hisler (parestezi) ile kendini gdsteren
yaygin bir norolojik hastaliktir. Bu ¢alismadaki amacimiz HBS olan hastalara uygulanan NT
tedavisinin sonuglarini degerlendirmektir.

Calismaya 2018 ile 2023 yillar1 arasinda klinigimizde tedavi edilen 40 hasta dahil edildi.
Tedaviyi kabul eden hastalara 6-8 hafta NT tedavisi yapildi. Katilimcilara tedavi 6ncesi, sonrasi
ve 2. ayda Visuel Analog Skala (VAS), Yorgunluk Siddet Olgegi (YSO), ve Beck Depresyon
Olgekleri (BDO) uygulandh. Istatistiksel analizlerde friedman testi kullanildi.

Noralterapi tedavisi yapilan hastalarda 28 (9%70,0) kisi kadin, 12 (%30,0) kisi erkekti.
Ortalama yas 36.2+15.0 y1l idi. NT tedavisi uygulanan hastalarin hepsine HBS tanis1 konmustu.
Uygulanan seans sayist ortalama 5,5 + 3,0 idi (Tablo 1). VAS ve YSO acisindan, tedavi
oncesine kiyasla tedavi sonrasi ve 3. ayda uygulanan dlgeklerin skorlarinda, VAS ve YSO
degerlerinde istatistiksel olarak anlamli azalma saptandi (p<0.001) (Tablo 2). BDO degerleri
istatistiksel olarak anlamli degildi (p>0.05).

HBS toplumda sik rastlanan bir hastalik olmas1 ve pek cok tibbi hastaliga eslik etmesi
nedeniyle hekimler tarafindan iyi bilinmesi gereken bir hastaliktir. HBS hastalarinda noralterapi
ve regulasyon tedavisinde anlamli sonuca ulasmamizin yiiz gildiiriici oldugunu
diistinmekteyiz. Hasta sayisinin fazla oldugu genis serili, takip siireleri uzun, eslik eden
faktorlerin  degerlendirildigi c¢alismalar ile desteklenmesinin daha wuygun sonuglar
olusturacagini diisiinmekteyiz.

Anahtar kelimeler: Noralterapi, Huzursuz bacak sendromu, Visuel Analog Skala,
Yorgunluk Siddet Olgegi, Beck Depresyon Olgegi

1 Assoc. Prof. Dr., Fizyoclinic private clinic, Department of Physical Therapy and Rehabilitation, Gaziantep.
irfan.kocal7@gmail.com Orcid: 0000-0001-6506-8362

2 Assoc. Prof. Dr., Department of Physiology, Medical Specialty Training Center (TUSMER), Ankara, Turkey &
Physioclinic private clinic, Gaziantep, drfizyoloji@gmail.com Orcid: https://orcid.org/ 0000-0001-6837-3477
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GIRIS

Huzursuz bacak sendromu (HBS), bacaklar1 (nadiren kollar1) hareket ettirme diirtiisii ve
bacaklarin derinliklerinde alisilmadik, hos olmayan hisler (parestezi) ile kendini gosteren
yaygin bir norolojik hastaliktir. Hareket siklikla duyularin azalmasina, 6zellikle aksam ve gece
dinlenme veya hareketsizlik sirasinda yeniden ortaya ¢ikmasina neden olur. Hos olmayan
parestezi uykuyu ciddi sekilde kesintiye ugratabilir. Willis-Ekbom hastalig1 olarak da bilinen
HBS, insanlarda kag¢inilmaz olarak bacaklarini hareket ettirme diirtiistine neden olur. HBS,
uzuvlarin yaygin, kronik, ¢cok faktorlii bir hareket durumudur. HBS siklikla istirahatte baslayan
ve hareketle diizelen alisilmadik, agrisiz hislerle baglantilidir. Semptomlarin geceleri
kotiilestigi giinliik bir egilim vardir (Ratnani ve Harjpal, 2023:46779) (Vlasie vd.,2022:185).
Hastaligin patofizyolojisi tam olarak aciklik kazanamasa da hiperadrenerjik duruma yol acan
merkezi sinir sistemindeki dopaminin lokal olarak azalmasmin O6nemli bir rolii oldugu
diisiiniilmektedir. Noralterapi (NT), tani ve tedavi amagli olarak tanimlanmig anatomik yapilara
lokal anesteziklerin enjekte edildigi bir tedavi prosediiriidiir (Nazlikul,2019:2-4) (Julide vd.,
2021:333-340). Bu nedenle uygulanan diger enjeksiyon tedavi yoOntemlerinden farklidir.
Noralterapi terim olarak, viicudun kendi norovejetatif sistemini kullanarak iglev goren bir
tedavi formunu ifade eder. Stimiiliis transformasyonlar1 ve bilgi degisiklikleri, ndrovejetatif
sistemde yer almakta ve asir1 stimiiliis, enerjinin iiretim ve dagilimmi engellemekte ve
bozmaktadir. Lenfatik sistemin etrafini saran vejetatif sinir sisteminin regiilasyonu, HBS
tedavisinde faydali olabilir. Bu calismadaki amacimiz HBS olan hastalara uygulanan NT
tedavisinin sonuglarini degerlendirmektir.

YONTEM

Calismaya 2018 ile 2023 yillar1 arasinda klinigimizde tedavi edilen 40 hasta dahil edildi.
Tedaviyi kabul eden hastalara 6-8 hafta NT tedavisi yapildi. Katilimcilara tedavi 6ncesi, sonrasi
ve 2. ayda Visuel Analog Skala (VAS), Yorgunluk Siddet Olgegi (YSO), ve Beck Depresyon
Olgekleri (BDO) uyguland: Visuel Analog Skala (VAS)'nin normatif degerleri mevcut degildir.
0-10 arasinda agri bazinda degerlendirme yapilmakta olup VAS’a gore agr siddeti igin,
genellikle "agr1 yok" 0 puan ve "hayal edilebilecek en kotii agr1" 10 puan olarak derecelendirilir.
Agn siddeti i¢in araliklar; <3 ise hafif agri, 3-6 arasinda ise orta siddetli agr1, >6 siddetli agr1
olarak tanimlanmaktadir (Gupta, 2023:1-3). YSO, hastalarin kendi kendine uygulayabilecegi 9
maddeden olusan Olgegin her maddesi 1-7 arasinda (1= hi¢ katilmiyorum, 7= tamamiyla
katiliyorum) skorlanmakta ve toplam skor 9 maddenin ortalamasi alinarak hesaplanmaktadir.
Toplam skor ne kadar diisiikse yorgunluk o kadar azdir (Elijah vd., 2022:112-116) (Gencay ve
Can, 2012:27-31). Beck depresydn dlgegine (BDO) ait envanter hem fiziksel hem de duygusal
acidan depresyonu tespit ederek dogru teshise olanak saglayan etkinlige ve giivenilirlige
sahiptir. Bu 0lcege gore 0-9 puan normal (depresyon diislindiiren bulgu yok) diizeyi
gostermektedir, 10-18 puan hafif, 19-29 puan orta diizzeyde depresyonu gosterir. 30-63 puan
ise siddetli depresyon olasiligim belirlemektedir (Altinbilek vd., 2019:1-8). Istatistiksel
analizlerde friedman testi kullanildi.

BULGULAR

Noralterapi tedavisi yapilan hastalarda 28 (%70,0) kisi kadin, 12 (%30,0) kisi erkekti.
Ortalama yas 36.2+15.0 y1l idi. NT tedavisi uygulanan hastalarin hepsine HBS tanis1 konmustu.
Uygulanan seans sayisi ortalama 5,5 + 3,0 idi (Tablo 1).
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Tablo 1. Hastalarin Sosyodemografik ve Tani bilgileri

N (%), Ort+SS
Cinsiyet
Erkek 12 (%30,0)
Kadin 28 (%70,0)
Yas (y1l) 36.2+15.0
Seans sayisi 5,5+3,0

VAS ve YSO acgisindan, tedavi oncesine kiyasla tedavi sonrasi ve 3. ayda uygulanan
olgeklerin skorlarinda, VAS ve YSO degerlerinde istatistiksel olarak anlamli azalma saptandi
(p<0.001) (Tablo 2). BDO degerleri istatistiksel olarak anlamli degildi (p>0.05).

Tablo 2. Noralterapi uygulamasinda tedavi oncesi, tedavi sonrasi ve 3. Ay dlgeklerinin

karsilastirtlmasi
TEDAVI ONCESI TEDAVI SONRASI 3.AY P DEGERI
VAS degeri 0-10 8,0 (1-10) 3,0 (0-10) 2,0 (0-10) <0,001
YSO (0-9) 7,0 (1-9) 3,0 (0-9) 2,0 (0-9) <0,001
BDO (0-63) 18,0 (9-22) 16,0 (8-19) 140 (7-17) | >0,05

VAS: Visuel Analog Skala, YSO: Yorgunluk Siddet Olgegi, BDO: Beck Depresyon Olcegi.

TARTISMA VE SONUC

HBS toplumda sik rastlanan bir hastalik olmas1 ve pek ¢ok tibbi hastaliga eslik etmesi
nedeniyle hekimler tarafindan 1y1 bilinmesi gereken bir hastaliktir. HBS hastalarinda néralterapi
ve regulasyon tedavisinde anlamli sonuca ulagmamizin yiiz gildiiriici oldugunu
diistinmekteyiz. Hasta sayisinin fazla oldugu genis serili, takip siireleri uzun, eslik eden
faktorlerin  degerlendirildigi ¢aligmalar ile desteklenmesinin daha wuygun sonuglar
olusturacagini diisiinmekteyiz.
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The Effect of Alpha-Lipoic Acid on Urotensin-II Levels in an Experimental Osteonecrosis Model

Irfan KOCA?

Recep DOKUYUCU?
Ozet

Osteonekroz (ON), yasam kalitesini biiyiik 6l¢iide etkileyen 6nemli bir tibbi sorundur.
Bu ¢alismada glukokortikoidlerin ON gelisimi tlizerindeki etkilerini arastirmak i¢in bir sigan
modeli kullandik. Alfa-lipoik asidin Urotensin-Il (U-II) serum seviyelerini ve yag
dejenerasyonu ve osteosit oliimiiyle iliskili histolojik degisiklikleri nasil etkiledigini 6zellikle
inceledik.

32 adet erkek Wistar albino siganin dahil edildigi bir ¢alismada hayvanlar dort gruba
ayrildi: kontrol, metilprednizolon asetat (MPA), alfa-lipoik asit (ALA) ve MPA ile ALA
kombinasyonu. MPA grubuna 2 hafta siireyle 15 mg/kg/hafta subkutan enjeksiyon yapilirken,
ALA grubuna 4 hafta siireyle 100 mg/kg/giin intraperitoneal ALA enjeksiyonu yapildi.
Kombine grup her iki tedaviyi de ayni dozajlarda aldi. Osteonekrozun varligi ve siddeti
dogruland1 ve histolojik olarak derecelendirildi. Ek olarak sicanlarin kemiklerindeki lipid
peroksidasyon ve DNA hasar1 diizeyleri immiinohistokimyasal olarak degerlendirildi.

Histopatolojik degerlendirmeler sonucunda ALA enjeksiyonunun femur basi
bolgesindeki hem 8-OHAG hem de 4-HNE-pozitif hiicrelerin sayisini azaltarak oksidatif stres
diizeylerini azalttigi gozlendi (P<0.05). Ayrica, MPA enjekte edilen hayvanlarda ALA
tedavisinden sonra U-II'nin protein seviyeleri 6nemli 6l¢iide diistii (P < 0.05).

Bu arastirma, ALA'nin sicanlarda glukokortikoid kaynakli osteonekroz iizerindeki
terapotik faydalarimin yani sira U-II proteinlerinin ekspresyon seviyeleri arasindaki giiclii
iliskiyi gosterme acisindan benzersizdir. Bu nedenle ALA potansiyel olarak osteonekroz
hastalariin tedavisinde terapétik bir ajan olarak hizmet edebilir.

Anahtar kelimeler: Osteonekroz, Alfa-Lipoik Asit, Urotensin-II
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Femoral head osteonecrosis (FHO) was previously known as avascular necrosis or
aseptic necrosis. Structural changes such as collapse of the femoral head after osteocytes lose
their vitality and resulting joint osteoarthritis are stated as FHO (Sun et al., 2023). If it is
previously seen in the epiphysis of the femoral head, this condition is called avascular necrosis;
If it was seen in the metaphysis and diaphysis, it was called bone infarction. This disease is
mostly seen in young adults; Collapse of the femoral head may result in degenerative and
arthritic changes in the hip joint at an early age (Tian et al., 2023). It is generally seen in adults
in the third and fourth decades. An average of 75000-150000 cases occur annually in China
(Wang, Zhan, Ji, Shi, & Han, 2023). Multiple etiological factors have been identified in the
formation and progression of the disease. Chief among these are; corticosteroids, trauma,
alcohol, hypercoagulability and some blood diseases (Caglar et al., 2023). The edema that
develops after avascular necrosis causes an increase in intra-articular pressure, and as a result,
a situation in which necrosis increases with further decrease in blood flow occurs. It is thought
that there is a cascade in etiopathogenesis such as increase in the size of bone marrow fat cells,
lipid accumulation in osteocytes, increase in intrabone pressure, hypercoagulopathy and
hypofibrinolysis (Zhuang, Wang, Zhang, Chai, & Zuo, 2023). A process develops that progress
to fracture in the subchondral bone, collapse of the articular cartilage, and finally degenerative
arthritis in the hip joint (Tsofack Ngueguim et al., 2023). These changes in bone structure and
joint collapse cause severe hip pain and loss of function in the patient.

Alpha lipoic acid (ALA) is an endogenous fatty acid that has prominent antioxidant
properties and contains a thiol group. It takes part in energy metabolism by interacting with
many antioxidants and vitamins. It has been reported that it may be beneficial for healing many
diseases due to its antioxidant properties (Koca, Ucar, Arik, Yilmaz, & Dokuyucu, 2022).

Urotensin-11 (U-11) circulates in human plasma and exerts significant effects via binding
to its receptor UTR on both physiological regulation of various organ systems in the body
especially within the cardiovascular system and pathophysiological regulation of many diseases
including cardiovascular, diabetes and renal diseases (Yilmaz & Dokuyucu, 2023). The
vasoconstrictor property of U-Il causes endothelium-independent contraction or vascular
smooth muscle cells (VSMCs)-dependent contraction and its vasodilator property causes
endothelium-dependent relaxation by releasing nitric oxide (NO) which exerts a significant role
in vascular tone and cardiac function regulation from an intact endothelial cell (Le Joncour et
al., 2021). Thereby, the balance in vascular homeostasis is maintained via vasoconstriction and
vasodilation effect of U-11. This balance in U-11 vasoactivity is disrupted in some disease states
(Ozoux et al., 2020).

In current study, we specifically examined how alpha-lipoic acid affected Urotensin-I1
(U-11) serum levels and histological changes related to fatty degeneration and osteocyte death.

METHODS

In a study involving 32 male Wistar albino rats, the animals were divided into four
groups: control, methylprednisolone acetate (MPA), alpha-lipoic acid (ALA), and a
combination of MPA and ALA. The MPA group received a subcutaneous injection of 15
mg/kg/week for 2 weeks, while the ALA group was given an intraperitoneal injection of 100
mg/kg/day ALA for 4 weeks. The combined group received both treatments at the same
dosages. The presence and severity of osteonecrosis were confirmed and graded histologically.
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Additionally, levels of lipid peroxidation and DNA damage in the rats’ bones were assessed
immunohistochemically.

RESULTS and DISCUSSION

Following the histopathological evaluations, it was observed that the injection of ALA
mitigated the levels of oxidative stress by decreasing the number of both 8-OHdG and 4-HNE-
positive cells in the region of the femoral head (P < 0.05) (Table 1).

Table 1. The scores of histopathology and immunohistochemistry
Control (n=7) MPA (n=8) ALA (n=7) MPA+ALA (n=8)

Fatty degeneration (.00 + 0.00 1.44+0.1 0.50 0.2 0.66 +0.3"

Osteonecrosis 0.00 + 0.00 230+0.39  0.00£0.00  1.52+0.259"
4-HNE 1.18 £ 0.47 258+0.12F  1.49+020  1.59+0.18""
8-OHdG 1.47 +0.39 270+ 025  1.65+0.12 1.60+0.32 "

MPA: methylprednisolone acetate; ALA: alpha lipoic acid; 4 —HNE: 4-hydroxy-2-
nonenal; 8-OHdG: anti-8-hydroxy-2'-deoxyguanosine. * MPA vs control; ® MPA+ALA vs
MPA; *: p < 0.05.

Furthermore, the protein levels of U-11 significantly dropped after the ALA treatment in
animals that were injected with MPA (P < 0.05) (Figure 1.).
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Figure 1. The protein levels of U-11 (B) measured with ELISA. Bar graphs, designated with
different motifs for each group, represent the protein amounts of U-11 (ng/ml) in control,
ALA, MPA and MPA+ALA groups. MPA: methylprednisolone acetate; ALA: alpha lipoic

acid. *: p<0.05; **: p<0.01; ***: p<0.0001.
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CONCLUSION

This research is unique in demonstrating the therapeutic benefits of ALA on
glucocorticoid-induced osteonecrosis in rats, as well as the strong association between the
expression levels of U-II proteins. Therefore, ALA could potentially serve as a therapeutic
agent in the management of osteonecrosis patients.
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Deneylerde Hayvan Kullamm Uzerine: Gereklilik, Mevzuat ve Etik farkindahk

Erkan ATCI*
Oya OGENLER?
Selda OKUYAZ?
Oz

Gecgmisten giiniimiize tibbi literatiirde deney hayvanlarinin kullaniminin yararlari ve
gerekliligi iizerine birgok calisma bulunmaktadir. Bu konuyla ilgili temel sorun hayvanlar
tizerinde gergeklestirilen aragtirmalarin mevzuata ve etik diizenlemelere uygunlugunun
saglanmasidir. Bu baglamda calismanin amaci, gecmisten giiniimiize deney hayvanlarinin
kullanimina dair tartismalari, mevzuat diizenlemelerini, etik yaklasimlari ve bilimsel alternatif
yontemlerini karsilastirmali olarak irdelemektir.

Hayvan deneylerinin tiptaki ilerlemeler i¢in 6nemli oldugunu savunan aragtirmaci
kitlesi, deneyler sayesinde koruyucu, tan1 ve tedavi edici saglik hizmetlerinde insanlik yararina
bir ¢cok bulus elde edildigini ileri slirmektedir. Arastirmacilar deneyde kullanilan hayvan
hayatinin degeri konusunda ahlaki acidan farkli goriislere sahip olabilir. Arastirmacilarin bir
kismi1 deneyde kullanilan hayvanin hayatina herhangi bir deger atfetmezken, bir kism1 hayvanin
act duyma kapasitesi, biligsel yeterlilikler ve kavramlar1 anlama yetenegi, diisiinme, dil
kullanimi, sempati, sevgi, sucluluk gibi ahlaki duygulari deneyimleme yetenegi ve ahlak
kurallarin1 anlama ve uyma yetenegi gibi 6zellikleri hayvanlarin ahlaki statiisiinti belirlemede
ol¢iit olarak goz Oniine almaktadir. Ancak deneyde hayvan kullanimina kars1 olan bazi
arastirmacilar da ayni ahlaki 6lciitlere gore hayvanlarin hayatinin degerli oldugunu ve deneyde
hayvan kullanilmamas1 gerektigini ileri siirebilir.

Tiirkiye'de hayvan kullanimiyla ilgili mevzuatta egitim, arastirma ve deneylerde,
veteriner hekimligi mesleginin icras1 ve diger amagclar i¢in hayvanlarm kullanimi, refahi ve
korunmasina dair gesitli diizenlemeler bulunmaktadir. Ayrica deneyde hayvan kullaniminda
gecerli olan etik kurallar; REDUCE(hayvan sayisint azalt) REFINE (yontemi i1slah et)
REPLACE (agrisiz yontemle degistir) RESPONSIBILITY (sorumluluklarimi bil), “4 R” kurali
olarak adlandirilmakta ve arastirmacinin sorumluluklarini bilerek ¢aligmasini saglamaktadir.

1 Veteriner Hekim Yiiksek Lisans Ogrencisi, Mersin Universitesi Tip Fakiiltesi, Tip Tarihi Ve Etik Anabilim Dals,
0009-0009-2379-9445
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Sonu¢ olarak, egitim, arastirma amaciyla deneylerde hayvanlarin kullanilmasi
tartisildiginda, uygulayict olsun ya da olmasin ¢ogu insan, bu deneyler sayesinde elde edilen
basarilarin 6nemli oldugunu inkar edemez. Ancak arastirmaci tarafindan deneylerde
hayvanlarin kullanimi sirasinda giincel etik yaklasimin ve mevzuatin géz Oniinde
bulundurulmasi onemlidir. Ayrica literatiirde hayvanin hayatinin degerine, refahina yonelik
caligmalarin bulunmasi, bilimsel tartigmalar ve egitim miifredati icinde yer almasinin gerekliligi
ileri siiriilebilir.

Anahtar kelimeler: Tip etigi, Hayvan etigi, Deney Hayvani, Mevzuat,
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Yasami1 anlamak, desteklemek daha da Onemlisi iyilestirmek adina, egitim ve
arastirmalarda deney hayvanlarinin kullanimina iliskin tartigsmalar antik ¢aglardan bu yana
devam etmektedir. Antik Cag filozoflarindan Aristoteles (MO 384 — 322); simiflandirdig1 540
farkl1 hayvan tiirtinden ellisi lizerinde diseksiyon ¢alismalar ile diisiinsel alanda oldugu kadar
yaptig1 biyoloji caligmalari ile de kendisinden sonra gelenlere olgulara yonelme konusunda 151k
tutmustur (Yildirim, 2003: 35). Aristoteles’in hayvanlar diinyasina yonelik siniflamasini, 500
civarinda bitkinin morfolojik 6zelliklerini ekleyerek genisleten, yine ayni donemde
Aristoteles’in 6grencisi olan filozof Theophrastus (M.O. 370-287) ise hayvanlar iizerine
calisma yapmay1 insanlik dig1 bulmustur (Yasar, 2022: 21)

Temel tip ve biyoloji egitimlerinde, ila¢ ve kimyasallarin giivenli doz araliklarinin
belirlenmesi c¢alismalarinda ve yine hastaliklarin, tani ve tedavilerinin ortaya konmasinda/
gelistirilmesinde, olduk¢a kompleks yapiya sahip insan organizmasini tam anlamiyla
karsilayabilecek in vitro modeller mevcut degildir. Bu nedenle deney hayvanlari tiim insanliga,
bu kritik alanlarda hizmet vermeye devam etmektedir. Buna ek olarak Hipokrat’in (Corpus
Hippocratium- Hipokrat’in Toplu Yapitlar1) kitabinda rastlanan anatomik yapinin
belirlenmesine yonelik ilk deney hayvaninin kullanimindan bugiine; uygulayicilarin tip etigi
anlayislar1 icinde hayvan etigi hak ettigi yeri bulmaya ¢aligmaktadir (Altug, 2009: 53).

1. Gecmisten Giiniimiize Deneylerde Hayvan Kullanim

Genel olarak hayvanlara nasil muamele edilecegi konusunda temel sorun, hayvanlar
tizerinde ¢aligma yapilmasinin gerekli olup olmadigidir. Hayvan deneylerinin gerekgelerinin
net bir sekilde belirlenmesi uyulmasi gereken kurallarin karsit yoruma izin vermeyecek sekilde
bigimlendirilmesi gerekmektedir. Deney hayvanlari iizerinde g¢aligmak insan viicudunun
fizyolojik, anatomik ve kimyasal miikemmel isleyisini kavramayi, canli {izerinde tibbi
uygulama yapmay1 kolaylastirmay1 saglamaktadir. Ogrenim amacli oldugu kadar arastirma
amacli da kullanilmakta olan deney hayvanlarinin yaklasik % 44’i ilag arastirmalart ve
kimyasal sanayide kullanilmaktadir(Gericke,2004). TIlag arastirmalari ve kimyasal sanayide
arastirilacak ilag¢ ya da kimyasal ajanin zehirlilik orani, kansere yol acip agmadigi, gen hasarina
neden olup olmadigi, viicutta hangi organlara ne diizeyde zarar verdigini 6grenme amaciyla,
havyan degisik doz ve zaman kombinasyonlarinda maruziyete ugratilip her tiirld
elektrofizyolojik ve kimyasal teste tabi tutulmaktadirlar. LD50 adi verilen hayvanlarin
%350’sinin Sliimiine neden olan dozun hesaplanmasiyla ilgili olan farmakolojik arastirma ise
kag¢ hayvan deneye katilirsa katilsin %50°sini 6ldiirecek dozun hesaplanmasin1 amaglamaktadir
(Regan, 2007,s.240).

Literatiir taramas1 yapildiginda calismalarda ka¢ hayvanin degerlendirildigi yazilidir
ancak kag¢inin ¢alisma kosullarina dayanamayip 6ldiigiine dair veri bulunmayacaktir. Genelde
tiir olarak sicanlar sonra tavsanlar ve diger omurgali hayvanlar kullanilmaktadir. Sicanlarin
deneylerde kullanilmasinda bilimsel gerekceler onemli olsa da iiretilmesi, nakledilmesi,
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beslenmesi, bakilmasi mali yonden hesaplidir. Tiirkiye’de Hayvanlar1 Koruma Yasasi ile tibbi
gerekceler olmadik¢a hayvanlara herhangi bir madde verilip islem yapilmasi yasaklanmistir
(Hayvanlar1 Koruma Kanunu, 2004).

Hayvanlarin deneylerde egitim, arastirma amaciyla kullanilmas: tartigildiginda
uygulayici olsun ya da olmasin ¢ogu insan bu deneyler sayesinde elde edilen basarilari sayabilir
(Regan,2007). Biyomedikal arastirmalara verilen Nobel 6diillerinin 2/3’si hayvan deneylerine
dayanan arastirmalara verilmis olup, 6dilii alanlarin %97°si hayvan deneylerinin tiptaki
ilerlemeler i¢in 6n kosul oldugunu belirtmistir(Aktan ve Yegen, 1988) 1900’lerden giinlimiize
kadar olan tiptaki kilometre taslar1 hayvan deneyleri sayesinde olusmustur. Hayvanlar
sayesinde elde edilen bilimsel basarilar asagida listelenmektedir.

Hayvan kullanim sayesinde elde edilen bilimsel basarilar

Yirminci viizyil oncesi

Tiiberkiiloz ve diger bulasict hastaliklarin nedeninin kesfi (kobaylar, tavsanlar, siirlar,
kuslar) Cigek asis1 (s1gir)

Sarbona kars1 asilama (koyun)

Ik anestezi kullanimi (kediler, tavsanlar ve kdpekler) Kuduz asisi (tavsanlar ve kdpekler)
Tifo, kolera ve veba asilar1 (fare ve sicanlar)

Beriberi tedavisi (tavuklar)

1900-1910

Rasitizm tedavisi (kopekler)

Kornea transplantasyonu (tavsan)

Lokal anesteziklerin kesfi (tavsanlar ve kdpekler) C vitamininin kesfi (kobaylar)
1910-1920

Kan nakli (kopekler, kobaylar ve domuzlar)

Hiicre kimyasi bilgilerinin gelistirilmesi (kus)

Kan damarlari iizerindeki cerrahi caligsmalar (kopek)

Bagisiklik sisteminin isleyisi (at, tavsan)

1920-1930

Insiilinin kesfi ve kullanimi (k&pekler, tavsanlar ve fareler)

Kopek genglik hastaligina kars1 as1 (kopekler)

Stilfonamidlerin kesfi (kobaylar)
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1930-1940

Modern anesteziklerin gelisimi (si¢anlar, tavsanlar, kobaylar, kediler, kopekler, maymunlar)
Tetanos asisi (atlar ve kobaylar)

Difteri (atlar, maymunlar, tavsanlar ve kobaylar)

Antikoagiilanlarin kesfi ve gelistirilmesi (tavsanlar, kobaylar, fareler ve kediler)
1940-1950

Penisilin ve streptomisinin kesfi (fareler)

Kesif rhesus (maymun)

Renal diyaliz (kobaylar, tavsanlar, kopekler ve maymunlar)

Bogmaca asisi (fareler ve tavsanlar)

Kalp ameliyat1 i¢in kalp-akciger makinesi (kopekler)

Cocuk felci asis1 (fareler ve maymunlar)

Kalcga protezi ameliyat1 (kdpekler, koyunlar ve kegiler)

Bobrek nakli (kopekler)

Kalp pili (kopekler)

Hipertansiyon ilaglar1 (siganlar, fareler ve kopekler)

Yedek kalp kapakgiklar (kopekler, buzagilar, tavsanlar, kobaylar ve siganlar)
Klorpromazin ve diger psikiyatrik ilaglar (siganlar, tavsanlar ve maymunlar)
1960-1970

Kalp transplantasyonu (kdpekler)

Koroner arter baypas grefti (kopekler)

Kizamik asis1 (maymunlar)

Ug degerlikli MMR asis1 (maymunlar)

Antidepresanlar ve antipsikotikler (siganlar, kobaylar ve tavsanlar)

Parkinson hastaligini tedavi etmek i¢in Levo dopa (fareler)

1970-1980

Hiicrelerin yapisal ve islevsel diizenlenisi (tavuk, kobay, sigan)

Bilgisayar destekli tomografinin gelistirilmesi (domuz)

1980-1990
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Sinir biiyiime faktoriiniin bulunusu (fare, yilan, tavuk)
Organ nakli yontemleri (kopek)

1990-2000

HIV i¢in kombinasyon tedavisi (si¢anlar ve maymunlar)
Antimeningit agis1 (fareler)

Antidepresan ilaclar (sicanlar)

Kaknor meme ve prostat ilaglari (fareler, siganlar ve kdpekler)
Tip 2 diyabet ilaglar (fareler)

Astim i¢in yeni ilaglar (kobaylar ve maymunlar)
Kolesterolii diisiirmek i¢in statinler (fareler)

2000-2010

Parkinson hastalig1 i¢in derin beyin stimiilasyonu (maymunlar) Losemiler ve lenfomalar i¢in
monoklonal antikorlar (fareler) Rahim agz1 kanserine kars1 as1 (tavsanlar ve sigirlar) Grip
Asist (tavuklar ve gelincikler)

2010-2020
Norodejeneratif bozukluklarin tedavisi i¢in kok hiicreler (fareler, sicanlar ve maymunlar)
Tip 1 diyabet i¢in oral veya inhale insiilin (fareler)

Kas distrofisi, kistik fibroz ve orak hiicreli anemi i¢in gen terapisinin devam eden gelisimi
(siganlar ve kopekler)

Alzheimer hastalig1 i¢in asinin devam eden gelisimi (fareler)
Sitma agisinin devam eden gelisimi (fareler ve maymunlar).
CRISPR genom diizenleme yontemi (fare, domuz)

Insanlar ve hayvanlar igin gen terapisi (kdpek)

Orak hiicreli anemi tedavisi i¢in gen terapisi (primatlar)
Ebola asis1 (fare, primatlar)

COVID asis1 (hamster, gelincik, lama, primatlar)

Buluslar ve hayvanlarin kullanimimin kronolojik olarak siralandigi bu listede (Akbaba ve
Sunay, 2000; Grignolio, 2015; Federation of American Societies for Experimental Biology, t.y)
yer alan hayvanlar ac1 ¢ekmis ya da dldiriilmiistiir. Bilim insaninin 6diil almak i¢in hayvan
deneylerinin dogurdugu etik meseleleri goz ardi etmesine Singer kitabinda, kosullu etik korliik

adin1 vermistir ve neredeyse tiim bilim insanlarini suglamaktadir (Singer,2005).
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2. Bilimsel Amac¢h Hayvan Kullanim ile Ilgili Mevzuat

Ulkemizde hayvanlar iizerinde yiiriitiilecek bilimsel ¢alismalarla ilgili yasal
diizenlemeler farkl tarihlerde ¢ikarilmis farkli diizeydeki mevzuat metinlerine dagilmis halde
bulunmaktadir (Mevuzat Bilgi Sistemi, 2020).

(1) 9/3/1954 tarih 6343 sayili Veteriner Hekimligi Mesleginin icrasina, Tirk Veteriner
Hekimleri Birligi ile Odalarinin Tesekkiil Tarzina ve Gorecegi islere Dair Kanun.

(2) 8/5/1986 tarih 3285 sayili Hayvan Saglig1 ve Zabitas1 Yonetmeligi

(3) 09/08/1991 tarih 441 sayili1 Tarim ve Kdyisleri Bakanliginin Kurulus ve Gorevleri Hakkinda
Kanun Hiikmiinde Kararname.

(4) 16/05/2004 tarih Deneysel ve Diger Bilimsel Amaglar i¢in Kullanilan Deney Hayvanlarinin
Korunmasi, Deney Hayvanlarnin Uretim Yerleri ile Deney Yapacak Olan Laboratuvarlarin
Kurulu, Calisma, Denetleme, Usul ve Esaslarina Dair Yonetmelik.

(5) Cevre ve Orman Bakanlig1 12.05.2006 tarih 26166 sayili Hayvanlarin Korunmasina Dair
Uygulama Yonetmeligi

(6) 19.04.1999 Tarih 23967 sayil1 Hayvan Hastanelerinin Kurulus, Acilis, Calisma ve
Denetlenme Usul ve Esaslarina Dair Ydnetmelik

(7) 05 Mart 2004 Tarih 25393 Sayili Hayvancilik Isletmelerinin Kurulus, Calisma, Denetleme
Usul ve Esaslarina Dair Ydnetmelik

(8) 6 Temmuz 2006 tarih ve 26220 sayili Hayvan Deneyleri Etik Kurullarinin Calisma Usul ve
Esaslarina Dair Y6netmelik

(9) 13 Aralik 2011 tarih ve 28141 sayil1 Deneysel ve Diger Bilimsel Amagclar i¢cin Kullanilan
Hayvanlarin Refah ve Korunmasina Dair Y 6netmelik

(10) 15 Subat 2014 tarih ve 28914 sayili Hayvan Deneyleri Etik Kurullarinin Calisma Usul ve
Esaslarina Dair Yonetmelik

(11) 20 Nisan 2019 tarih ve 30751 sayili Bilimsel Amaglar i¢in Kullanilan Sucul Omurgali
Canlilarin Refah ve Korunmasina Dair Y6netmelik

(12) 8 Temmuz 2019 tarih ve 30825 sayilt Deneysel ve Diger Amaglar i¢in Kullanilan
Hayvanlarin Refah ve Korunmasina Dair Yonetmelikte Degisiklik Yapilmasina Dair
Y onetmelik
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Tiirkiye‘de hayvanlarin deneylerde kullanilmasimin etik standartlara uymasi ve
incelenmesi amaciyla ¢ikarilan diizenleme ile etik kurullar olusturulmustur. Hayvan Deneyleri
Merkezi Etik Kurulu (HADMEK) ve Hayvan Deneyleri Yerel Etik Kurullarinin (HAYDEK)
calisma yontemleri bu diizenleme ile belirlenmis, hayvanin degerine yonelik gerekli en 6nemli
kilometre taglarindan birisi gergeklestirilmistir(Mevzuat Bilgi Sistemi, 2020). 2011 yilinda
yapilan diizenleme ile deney hayvanlarinin iiretilmesi, barindirilmasti i¢in esaslar belirlenmistir.
Avrupa Birligi Direktifine uygun 2021 yilinda yapilan giincellemelerle Tarim ve Orman
Bakanligi’ndan izinle deney hayvanlariyla ilgili islemler yiiriitilmektedir. (Mevzuat Bilgi
Sistemi, 2020; T.C. Tarim ve Orman Bakanligi Doga Koruma ve Milli Parklar Genel
Miidiirliigii Hayvan Deneyleri Merkezi Etik Kurulu, 2021: 7).

3. Tibbi Etik

Genel olarak hayvanlarin ahlaki ilgi alanina dahil edilmesinde filozoflar tarafindan
farkl 6lgiitler gozetilmektedir. Bu dlgiitler ac1 duyma kapasitesi, biling, kavramlart anlama ve
inanma yetenegi, soyut kavramlar, kimlik kavrami, diigiinme, dil kullanimi, sempati, sevgi,
sucluluk gibi ahlaki duygular1 deneyimleme yetenegi ve ahlak kurallarini anlama ve uyma
yetenegidir. Act duyma kapasitesi 6zellikle hayvana karsi duyarli olanlar i¢in 6nemli bir
ozelliktir. Eger act duyabiliyorsa, haz alabiliyorsa o hayvan korunmayi kayirilmayi hak
ediyordur. Jeremy Bentham ac1 duyabilen varliklar1 ahlaki ilgi alani i¢ine alir. (Resnik,2004;
Singer,2005) Bu siralamalar insanin dogas1 géz oniine alinarak ahlaki statiiyili belirleyen bir
siralamadir. Bu yeteneklere daha cok sahip olan tiirler daha ¢ok iyi davranigi hak eder
diisiincesini  savunmaktadirlar. Fareler iizerinde yapilan bir deney sempanze iizerinde
yapilmamalidir diye belirten goriisler ahlaki benzerlik ve farkliliklarin bilissel ve duyusal
farkliliklara dayanmasiyla ortaya c¢ikmakta oldugunu ileri siirer(Resnik,2004). Cavalieri,
genisletilmis bir insan haklari kuramimin kapsama alaninin farkli filogenetik diizeylerdeki
hayvanlar1 da igine almasi gerekliliginden bahsetmektedir. Ancak Cavalieri hayvanlardan
hangilerinin bu kapsama girebilmek i¢in gereken sartlari yerine getirdigini tam olarak karara
baglayamamistir. Singer ise yiiksek diizeyde hayvanlar1 ahlaki alani igine almigtir.
(Singer,2005, s20-60; Cavalieri, 2005). Cevre sorunlarinin artmasiyla insan doga iliskileri
yeniden gdzden gecirilip sorunlara daha genis acidan bakilmaya baslanmistir. Insanlar cevreyi
kaynak olarak goriip onu ara¢ olarak kullanmaya devam etmekte, dolayisiyla insanlarin
ithtiyaclarinin degisimine gore nesnelerin degeri de degismektedir. Eger varliklara aragsal veya
0znel olarak degil, i¢sel olarak deger verilirse ancak bu durumda insanin ihtiyaci ¢evrenin ya
da hayvanin degerini belirlemeyecektir (Asar, 2018; Kayaer, 2013) Cevre tartismalari
cercevesinde sorunlara tek bir yanitin olamayacagi kabul edilerek cevre etigi ile tip etigi
arasinda baglanti kurulabilir

Arastirmaci etik goriiglerini savunulabilir ilkelere dayandirarak tutum ve davraniglarinin
etik yonden hakli ve dogru olmasini saglamalidir. Tip etiginde yararlanilan ilkeler sorunlari
cozmede, degerleri ortaya cikarmada, etik ikilemlerde 6nemli rol oynar. “Yararlilik, zarar
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vermeme, hasta Ozerkligine saygi ve adalet ilkelerinden olusan dort temel ilke
arastirmact/hekimin etik donanimla harket etmesini saglar. Bu ilkeler dogrultusunda,
hayvanlarin tibbi deneylerde kullaniminin pratik olarak ticari ve test amaciyla kullanimdan
farkli oldugunun kabul edilmesi gerekmektedir. Tibbi deney sadece insanin yagam beklentisine
yonelik oldugu miiddetce insanin hayati ile hayvanin hayatinin degeri karsilastirilabilir. Bilim
insaninin yayin kaygist hayvanin hayatinin degerinden daha fazla olmamalidir. Her bir tibbi
deney i¢in amaci dogrultusunda, dldiiriilecek hayvanin sayist neden oldiiriilecegi ya da 1stirap
cektirilecegi, siiresi, miktari, 6liim sekli, tek tek irdelenmeli planlama asamasinda, etik kurulda
ve deneyin yapilma asamasinda hayvani 6ldiirmeye deger mi sorusu tekrarlanmalidir (Arda ve
ark. 2004, Resnik, Aydin, 2001)).

Deney siirecinde mutlaka sorumluluklari bilerek ¢aligmay1 saglayan REDUCE( hayvan
sayisint azalt) REFINE (yontemi 1slah et) REPLACE (agrisiz yontemle degistir)
RESPONSIBILITY (sorumluluklarini bil) dort R kuralina uyulmalidir (Kang ve ark., 2022;
Aktan ve Yegen, 1988).

Ogrenim sirasinda tip dgrencilerinin model kullanmasi hayvan kullanimina alternatif
olabilir. Bunun yani sira gelisen teknoloji bircok alternatif yontemin gelismesine de imkan
vermistir. Bu kapsamda in vitro, in silico, insan goniilliilerle ¢alisma, insan hasta simiilatorleri
ana basliklarinda incelenebilecek bir¢ok yontem vardir (Regan, 2007; PETA, t.y: p. 5). Invitro
testler ¢ip tizerinde organlar olarak adlandirilan insan organlarinin ve organ sistemlerinin
yapisint ve islevini taklit eden modelleri igermektedir (Alternatives to Animal Testing, t.y: p.
5).

Bunun disinda goniilli bagiscilardan elde edilen saglikli ve hastalikli dokularin
kullanimiyla hayvan testlerinden daha uygun bir arastirma yolu elde edilmis olur. (Alternatives
to Animal Testing, t.y: p. 7-9). In silico (bilgisayar) modellemesi olarak adlandirilan diger bir
alternatif yontemde ise insan biyolojisini ve gelismekte olan hastaliklarin ilerlemesini simiile
eden cesitli bilgisayar modelleri gelistirilmistir. Aragtirmalar, bu modellerin insan viicudunun
yeni ilaca nasil tepki verecegini dogru bir sekilde tahmin edebilecegini, kesif arastirmalarinda
ve bir¢ok standart ila¢ testinde hayvanlarin kullaniminin yerini alabilecegini gostermektedir
(Alternatives to Animal Testing, t.y: p. 10-12). Mikrodozlama adi verilen diger bir yontem ise
yeni ilaglarin goniillillere ¢ok kiigiik dozlarda ilaglarin verilmesiyle insan viicudunda nasil
davrandigini 6lgmek icin kullanilmasiyla alternative yontem olusturulmus olur.. Bu yontemde
goniilliilere son derece kiigiik bir kerelik ilag dozu verilir ve ilacin viicutta nasil davrandigini
izlemek i¢in gelismis goriintiileme teknikleri kullanilir. Boylelikle mikro dozlama, hayvanlar
tizerinde yapilan bazi testlerin yerini alabilir. Nefes alan, kanayan, konusan ve hatta "6len"
bilgisayar destekli gerg¢eke¢i insan-hasta simiilatorlerinin kullanimi da giincel bir alternatif
yontem olabilir (Alternatives to Animal Testing, t.y: p. 15).

2" International Congtress of Medical and Health Sciences Studies ICOMESS 2023), Dec 13-14 2023 I

Ankara / TURKEY | 156



IC ESS 2"International .
Congress of Medical and

Health Sciences Studies
ISBN: 978-62%-6488-60-1

Sonuc ve oneriler

2. Literatiir Taramasi:

Planlanan deney oncesinde, ilgili literatiir taramasi yapilmalidir. Benzer ¢aligmalarin
sonuglart incelenerek, daha once elde edilen bilgiler 1518inda deney tasarimi
olusturulmalidir.

3. Tekrar ve Yararsiz Deneyler:

Tekrar, istatistiksel glivenilirligi artirabilir, ancak gereksiz tekrarlar yapilmamalidir.
Deneylerin bilimsel ve etik anlamda deger tasimadigi durumlarda, kaynaklarin israf
edilmemesi icin vazgegilmelidir.

4. Alternatif Metodlar:

Hayvan kullanimini miimkiin oldugunca azaltmak i¢in alternatif metodlar gdzden
gecirilmelidir. In vitro caligmalar veya bilgisayar modellemeleri gibi yontemler,
hayvan deneyleri yerine kullanilabilir.

5. Yontemde uygun hayvan se¢imi:

Hayvanlar, deneyin amacina uygun olarak seg¢ilmelidir. Agr1 ve rahatsizligin en aza
indirilmesi i¢in uygun tiirler se¢ilmeli, cinsiyet dagilimi dengeli olmalidir.

6. Etik Ilkeler: Deneyler sirasinda hayvanlarm yasamsal beklentisi gozetilmeli ve
miimkiinse agr1 ve stres en aza indirilmelidir. Hayvan deneyleri, etik kurallar ve yasal
diizenlemelere uygun olarak gergeklestirilmelidir.

7. Deneye katilan hayvan sayisti:

Hayvan sayisi, istatistiksel giicli saglamak adina yeterli olmalidir, ancak ayni
zamanda miimkiinse azaltilmalidir. Her hayvanin maruz kaldigi risk g6z Oniine
alinarak denek sayisi belirlenmelidir.

8. Bilimsel Basar ve Etik:

Bilimsel basari, hayvanlarin hayatinin degerinden once gelmemelidir. Bilimsel
basari, etik prensiplere ve hayvan haklarina saygi gosteren bir ¢cer¢evede olmalidir.

9. Cezalandirma ve Denetim:

Etik ihlaller durumunda, bilim camiasi1 tarafindan cezalandirma mekanizmalari
isletilmelidir. Deneyler, yerel ve ulusal etik kurullar tarafindan denetlenmeli ve
onaylanmaldir.

Sonug olarak deneylerde hayvan kullaniminda bu 6nerilere ve etik ilkelere uyum, hem bilimsel
toplulugun hem de genel olarak toplumun hayvan haklarina ve etik standartlara olan giivenini
artirabilir.
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Relationship Between Lumbar Disc Herniation and Blood Groups

Aydin Sinan APA YDIN
Abstract

To observe in blood groups and subgroups of patients with lumbar disc herniation, and
investigate the relationship between the type of herniation, signs and blood groups subsets. 224
patients who applied to the brain and neurosurgery outpatient clinic of Karabiik Training and
Research Hospital, were diagnosed with single distance lumbar disc and underwent surgical
treatment were included in the study. These patients do not have any additional hematological
disease. The blood groups of 224 patients were examined and the statistical results were
evaluated. Of the 224 patients operated on due to lumbar disc, 69 were 0+, 88 were a+, 16 were
a-, 26 were b+, 6 were b-, 12 were ab+, 3 were ab- and 5 were 0-. was. When Mann Whitney-
u test was performed, there was no difference in the age variable between the groups, p: 0.689.
There was no difference in terms of gender according to the blood groups of the patients to
whom chi-square test was applied. p:0.526. Our results show that there is no change in blood
group cells after lumbar intervertebral disc herniation. Blood group cells may play an important
role in the emergence and development of symptoms in patients with lumbar intervertebral disc
herniation. However, in order to demonstrate this, studies with larger participation and at the
molecular level should be planned.

Keywords: Lumbar disc herniationi blood cells, blood group
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INTRODUCTION

Lumbar disc herniation (LDH) is characterized by the change in the normal location of the discs
as a result of excessive load on the vertebral discs and usually occurs during the degeneration
process. It is frequently observed between the ages of 30 — 50 and mostly in men®. The
sedentary lifestyle we frequently encounter today causes many health problems®%. It is
generally accepted that the etiology of disc degeneration is multifactorial and related to physical
activity, lifestyle factors, and other individual characteristics®®.

Physical inactivity can lead to a narrowing of the distance between the intervertebral discs, an
increase in the fat content of the multifidus muscle, and high-intensity low back pain’. In
addition, due to the very low activation of the lumbar muscles while sitting, the load may be
transmitted to passive structures such as ligaments and intervertebral discs, causing
degenerative changes in the lumbar spine. This may cause an increase in the prevalence of

lumbar disc herniation®.

Lumbar disc herniation is usually seen in L4 — L5 and L5 — S1 localizations. Displacement of
the intervertebral disc causes compression on spinal nerve roots, spinal cord, and pain-sensitive
structures. The patient may have lower back-leg pain, pain and limitation in lower back
movements, spasms in the lumbar muscles, positive nerve stretching tests, and sensory, motor,

and reflex defects due to the sliding disc pressing on the nerve root®1°,

Disc degeneration is multifaceted, traditionally attributed to age, mechanical loading, gender,
trauma, obesity and other factors impairing disc nutrition!!. However, since the end of the 20th
Century, numerous studies have suggested that heredity is largely responsible for the
development of lumbar disc degeneration and that environmental factors play a much smaller
role than previously believed®?. This has led to the well-justified search for specific genetic risk
factors'®. However, similar to other complex diseases, the genetic associations found in disc

degeneration have proven difficult to validate®®.

Human ABO blood type antigens exhibit alternative phenotypes and genetically derived
glycoconjugate structures that are located on the red cell surface which play an active role in
the cells’ physiology and pathology*. Furthermore, oligosaccharide structures specific to the
antigens defined the blood type. Medically, the ABO blood group system has been of great
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importance in different disease studies!®. However, due to lack of antigens of some blood
groups, there have been some contentious issues with the association between the ABO blood
group and vulnerability to certain infectious and noninfectious diseases. The presence and
absence of antigens in some blood types result in blood membrane alterations in both
morphology and function. The functions dependent on the structure of blood types can associate
the blood groups with diseases as well as health'*1®, Only some of these include relationship

between musculoskeletal disorders and the blood groupst’:

Interestingly, a Hungarian study recently revealed a high incidence of tendon ruptures in
patients with blood group 0; and in this material especially the A/O ratio was decreased*®. The

exact pathogenetic link is not known.
MATERIAL AND METHODS

In our retrospective study, 224 patients who applied to the Brain and Nerve Surgery polyclinic
of Karabiik Training and Research Hospital between 2020 and 2023, were diagnosed with a
single-distance lumbar disc, had no previous history of surgery in the lumbar region, and
underwent lumbar discectomy surgical treatment were included in the study. These patients do
not have any additional hematological disease or history of previous lumbar spine surgery.

RESULTS

The blood groups of 224 patients who were scanned retrospectively were examined and the
statistical results were evaluated. Of 224 patients, 69 patients were ORh +, 88 patients were
AR+, 16 patients were ARh -, 26 patients were BRh +, 6 patients were BRh -, 12 patients were
ABRh+ 3 patients were ABRh - and 5 patients were ORh. 224 patients were grouped according
to their blood types, age and gender. According to the statistical evaluation between the groups
(Mann Whitney-u), there was no difference between blood groups and age variables (p:0.689).
In addition, according to the statistical evaluation (chi square) of the patients, there was no

difference in terms of gender according to their blood groups. (p:0.526).
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Sex and blood group Crosstabulation

kan Total
0+ a+ a- b+ b- ab+ ab- 0-
Count 28 37 9 12 2 6 3 3 100
Expected 30,4 39,3 71 11,6 2,7 5,4 1,3 2,2| 100,0
Count
0
o 28,0% | 37,0% 9,0% | 12,0% 2,0% 6,0% 3,0% 3,0% | 100,0
% within cin
%
_ % withinkan | 41,2%| 42,0% | 56,3% | 46,2%| 33,3%| 50,0% |100,0% | 60,0% | 44,6%
cin
Count 40 51 7 14 4 6 0 2 124
Expected 37,6 48,7 8,9 14,4 3,3 6,6 1,7 2,8] 124,0
Count
1
o 32,3% | 41,1% 56% ]| 11,3% 3,2% 4,8% 0,0% 1,6% | 100,0
% within cin
%
% within kan | 58,8% | 58,0% | 43,8%| 53,8%| 66,7% | 50,0% 0,0% | 40,0%| 55,4%
Count 68 88 16 26 6 12 3 5 224
Expected 68,0 88,0 16,0 26,0 6,0 12,0 3,0 50| 224,0
Count
Total 30,4% | 39,3% 7,1% | 11,6% 2,7% 5,4% 1,3% 2,2%| 100,0
% within cin
%
o 100,01 100,0% | 100,0% | 100,0% | 100,0% | 100,0% | 100,0% | 100,0% | 100,0
% within kan % %
0 0

Table 1. There is no difference in terms of gender according to blood groups.

DISCUSSION

Anatomical factors are known to predispose to patellar dislocation and to rotator cuff
impingement syndrome!®?°. An isthmic spondylo-listhesis is known to have various
predisposing factors, such as familial predisposition and physical loading, but it has not been

shown to be related to any pathological bony composition or dysplasia in the vertebral arch?'2?,

An intervertebral disc hemiation was not linked with ABO blood groups in our study. An
intervertebral disc is known to be principally composed of type 11 collagen and the outer region
of annulus fibrosus of type I collagen®*

Based on these studies in the literature, studies showing that blood groups are associated with

diseases that have a genetic basis, such as soft tissue disorders and collagen bond diseases.
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Additionally, it was investigated whether there was a relationship between blood groups and
pathologies such as lumbar disc herniation. However, in our narrow retrospective study, no
significant difference was found between blood groups and single-distance lumbar disc

herniation patients who underwent surgical treatment.

Blood group cells may play an important role in the emergence and development of symptoms
in patients with lumbar intervertebral disc herniation. We think that with this study, we have
provided a different perspective to the literature on whether there is a relationship between
blood groups and lumbar dys hernia patients. For this reason, studies with larger participation
at biochemical and molecular levels need to be planned to reveal whether there is any

relationship between blood groups and lumbar disc herniation patients.
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