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OZET

Amag: Bu calisma, saglik calisanlarinin stres algilarini ve stres diizeylerini belirlemek amaciyla yapilmistir.
Materyal ve Metot: Veriler arastirmanin yapildig: 27.02.2017-24.03.2017 tarihleri arasinda arastirmaya katilmay1
kabul eden saglik calisanlari ile yiiz yiize goriisiilerek toplanmustir. Calismanin evreni Sivas Numune Hasta-
nesi’'nde gorev yapan 1950 saglik personelidir. Arastirmanin 6rneklemi ise calismaya goniillii olarak katilmay1
kabul eden 600 saghk personelidir. Veri toplama araci olarak ““ Algilanan Stres Olgegi” ve katilimcilarin demog-
rafik 6zelliklerini belirlemek tizere arastirmacilar tarafindan olusturulan “Kisisel Bilgi Formu’ sorular kullamil-
mistir. Verilerin degerlendirilmesinde iki grup arasindaki fark: belirlemek icin bagimsiz iki 6rnek t testi ve iki-
den fazla grup durumunda parametrelerin gruplar arasi karsilastirmalarinda tek yonlit ANOVA testi uygulan-
mustir.

Bulgular: Elde edilen bulgulara gore, saglik calisanlarinin genel olarak ortalamanin tistiinde stres yasadiklari,
ebe-hemsire mesleginde olanlarmn diger meslek gruplarina gore daha ¢ok stres yasadiklar: ve kadinlarin stres
seviyelerinin erkeklerin stres seviyesine gore daha yiiksek olduklar: goriilmiistiir. Diger yandan yas, egitim,
hizmet y1l1, kurumda calisma siiresi, calisilan bsliim, mevcut bsliimde ¢alisma stiresi, medeni durum ve ¢alisi-
lan boliimde risk durumu degiskenlerine gore calisanlarin stres diizeyleri arasinda iliski gortilmemistir.
Sonug: Genel olarak saglik calisanlarin orta diizeyde stres yasadiklari, kadinlarin erkeklere gére daha fazla stres
yasadiklari, yas, egitim seviyesi gibi degiskenler arasinda stres diizeyi arasinda anlamli bir iliski saptanmamais-
tir.

Anahtar Kelimeler: Stres, Stres yonetimi, Saglik calisanlari, Algilanan stres.

ABSTRACT

Objective: This study was conducted to determine the stress perceptions and stress levels of healthcare profes-
sionals.

Material and Method: The data were collected by face-to-face interviews with healthcare professionals who
agreed to participate in the research between 27.02.2017-24.03.2017, when the research was conducted. The po-
pulation of the study is 1950 health personnel working in Sivas Numune Hospital. The sample of the study is
600 health personnel who voluntarily agreed to participate in the study "Perceived Stress Scale" as data collec-
tion tool and "Personal Information Form" questions created by the researchers to determine the demographic
characteristics of the participants were used. In order to determine the difference between the two groups in
the evaluation of the data, an independent two-sample t-test and a one-way anova test were applied in the
comparison of the parameters between groups in the case of more than two groups.

Results: According to the results, it was observed that healthcare workers generally experience stress above
average, those in the midwife-nurse profession experience more stress than other occupational groups, and the
stress levels of women are higher than that of men. On the other hand, there was no correlation between the
stress levels of the employees according to the variables of age, education, years of service, duration of service
in the institution, the department employed, the duration of the current department, marital status and the risk
status in the department.

Conclusion: In general, health workers experience moderate stress, there was no significant relationship
between stress level among variables such as age, education level, and women experience more stress than men.

Keywords: Stress, Stress management, Healthcare workers, Perceived stress.
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GIRIS

Yirmi birinci yiizyilda bir¢ok problem olmakla be-
raber, hayatin bircok doneminde karsimiza ¢ikmast
ve etki dairesinin biiyiik olmasindan dolay1 stres,
onemli bir faktor olmaktadir. Glintimiiz toplumu al-
gilasa da algillamasa da bircok yonden stres
olusturan faktorlerle karsi karsiya kalmaktadir.
Stresin az olmasi bireyi daha dikkatli yasamaya
sevk ederken, yogun stres ciddi tehlikelere yol
acmaktadir.

Stres, Latince “estrica”, eski Fransizcada ise “estrece”
terimlerinden olusmustur. Avrupa’da sikinti, bela,
miisibet ve felaket anlamlarmi temsil etmistir
(Altintas, 2003). Stresin degisik medeniyetler ve top-
lumlarda da karsiligmi bulmak miimkiindiir.
Ornegin, Cince de stresi ifade eden kavram, tehlike
ve firsatin karistmini icermektedir (Rowshan, 2000;

Gokler ve Isitan, 2012).

Stres, hem somut hem de soyut biitiin gucliiklere
kars1 miicadele ederek orta halin yakalanmasidir.
Stres, hayatin bir parcadir. Yani hayat akis: iceris-
inde birey istese de istemezse de stres olusturucu
faktorlere maruz kalmaktadir (Demir, 2002; Istar,
2012). Stres hayatin her yerinde oldugu gibi is or-
bir faktor olmaktadir. Za-

maninin ¢ogunu is ortaminda geciren ¢alisanlar

taminda da ©nemli

tizerinde, stres faktorlerinden ve strese bagli has-
taliklardan siklikla s6z edilmektedir. Bu da gosteri-
yor ki bireylerde strese yol acan unsurlar arasinda,
ilk siray1 calisma hayatinin yer aldigini séylemek
dogru olacaktir (Giiney, 2013; Yildiz ve ark., 2015).
Ogzellikle son yillarda artan is temposu, yiiksek is
beklentileri, kalite anlayisinin artmasi ve miisteri
isteklerinin yiikselmesi ile beraber stres olgusu daha
¢ok giindem olmaktadir. Birlesmis Milletlerin
1992’de hazirlamis oldugu raporda, stresi bir has-
talik olarak vurgularken, Diinya Saghk Orgiitii,
stresin diinya tizerinde bir salgin hastalik haline
geldigini one stirmektedir. Amerika Birlesik
Devletleri'nde yapilan bir arastirmada, ¢alisanlarin
yaklasik %40"1mnn is stresine maruz kaldiklarmi bul-

gulamustir (Sauter ve ark., 1999).

Stresin is yerinde onemli bir bileseni de orgiitsel
strestir. Orgiitsel stres, bireyi olagan fonksiyonlarin-
dan alikoyan ruhsal veya fizyolojik davranislarinda
degisiklik meydana getiren isle alakali faktorlerin
neticesinde olusan psikolojik bir durumdur (Sok-
men, 2010). Baska bir ifadeyle orgtitsel stres, orgtitle
ya da isle ilgili herhangi bir beklentiye kars1 bireyin
enerjisinin harekete gegmesidir. Orgiitsel stres,
calisanin sahip olduklarmnin talepleri yeteri kadar
karsilamadiginda ortaya ¢ikan bir durum olarak da
adlandirilabilir (Aydin ve Kutlu, 2007, Gokgoz,
2013). Orgiitsel strese neden olan faktorler fiziksel
ve yonetsel olarak ikiye ayrilmaktadir. Fiziksel fak-
torlere, isyerinin isi yapmak igin uygun olmamasi,
havasiz ve gurultiilii bir ¢alisma alani, arag-gere-
¢lerin yetersiz olmasi gibi durumlar 6rnek verilebilir.
Yonetsel faktorlere ise, orglitsel kararlara katila-
mama, rol belirsizligi, asir1 is ytiki, yanlis ticret poli-
tikast gibi durumlar 6rnek verilebilir (Arrington,
2008).

Sonug olarak orgiitsel stres, calisanin sahip oldugu
yetenek ve Kkapasitesinin is gereklerini yerine
getirememesi durumunda ortaya ¢ikan duyusal ve
ruhsal tepkiler biitiinii olarak ifade edilmektedir
(Park, 2007). Isin sartlarin yerine getirmede,
calisanin bireysel olanaklar1 ve kisisel becerileri
arasinda bir uyumsuzluk s6z konusu oldugunda
orgtitsel stres olusmaktadir (Gokgoz, 2013).

Stres, orgiit tizerinde gesitli boyutlarda etkiye sahip
olmaktadir. Orgiitiin verimliligini saglamada en
onemli kaynak olan insan kaynaklarmmn
yabancilasma ve dusiik performans sergilemelerine
neden olmaktadir. Diger yandan yogun strese ma-
ruz kalan bir galisan hem yeterli is giictinii ortaya
koymayacaktir. Hem de saghgmi kaybettigi icin
saglik harcamalarinin artmasina neden olacaktir. Bu
durum, iki yonlu orgiitlere zarar verecektir (Okutan
ve Tengilimoglu, 2002). Ornegin, Fransa’da 2007 yili
itibari ile is stresinin ulusal maliyeti 2 ila 3 milyar
avro iken 1ngiltere’de 2009-2010 yillar1 arasinda 9,8
de-
vamsizliklar ytiziinden zarara ugradigl tespit

edilmistir (EIOSH, 2014).

milyon calisma giintiniin stres kaynakl
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Her belli
olusturucu faktorlere maruz kalmaktadir. Ancak

kurumda c¢aligsanlar oranda stres
bazi kurum ve meslekler daha fazla stres olusturucu
faktorleri icerebilmektedir. Literatiirde gardiyanlik,
emniyet ¢alisanlari, 6gretmenler, ambulans soforleri,
hemsireler, doktorlar, itfaiyeciler, dis hekimleri ve
askerler gibi meslek gruplarmin daha fazla stres
yasadiklar1 gortilmistir (Cinar, 2011). Biittiin saghk
sistemlerinde calisanlarin motive olmasi istenilen
bir durumdur (Filiz, 2020). Saglikta dontistim pro-
graminin 6nemli bir hedefi de motive olmus ve stres
yiikti azaltilmis calisanlarin saglanmasidir (Filiz ve
Karagoz, 2020). Ancak ne kadar hedef belirlense ve
onlem almnsa da saghk calisanlari bircok stres
olusturucu faktorlere maruz kalmaktadir. Stres
artikca bireyin isinde hata yapma olasilig1 da art-
maktadir. Saglik calisanlarmin yaptiklar1 hatalar
hastalarin ciddi zarar gormelerine hatta cliimlerine
yol ciddi

dogurmaktadir. Calisanlarin stresi kontrol ede-

actigr i¢in yapilan hata sonuglar
bilmeleri ve en 6nemlisi stres olusturan unsurlarin
belirlenerek etkisinin azaltilmasi 6nem arz etmekte-

dir.

Bu calismada; saghk calisanlarinda stres yasama
diizeyleri ve stres yonetimi algilar1 arastirilmistir.
Saglik calisanlarnin stres yonetim becerileri
tizerinde bircok galisma yapilmistir. Bu ¢alismada,
orneklem genis tutularak derinlemesine veri
saglanmas1 amaclanmistir. Ayrica bu calismada
saghk calisanlarmin gerek mesleki gerekse ku-
rumsal olarak calisma kosullarinin iyilestirilmesi,
hasta ve calisan agisindan hizmet kalitesinin ve is
doyumunun artirilmasi, karsilasilan risklerin en as-
gariye indirilmesi ve stresin azaltilmasma yonelik
calismalara katka

yapilacak saglayacag1

diistiniilmektedir.
MATERYAL ve METOT

Aragtirmanin Evren ve Orneklemi: Aragtirmanin
evreni Sivas Numune Hastanesi'nde gorev yapan
1950 saglik personelidir. Arastirmanin rneklemi ise
calismaya goniillii olarak katilmay1 kabul eden 504
olusturmaktadir. Veriler

saglik  personeli

arastirmanin yapildig: 27.02.2017-24.03.2017 tarihleri
arasinda arastirmaya katilmayr kabul eden saglik
calisanlar1 ile yiiz ytize gorisiilerek yapilmistir.
Calismada 600 adet anket elde edilmistir. Ancak 96
adet anket, hatal1 veya eksik dolduruldugu icin an-
alize dahil edilmemistir. Bu ytizden 504 adet anket
tizerinden analiz yapilmistir. Literattir analiz edild-
igi zaman 1.000.000-100.000.000 arasindaki evreni
384 orneklem %95 giiven araligi ve %5 hata pay1 ile
edebildigi
Erdogan, 2004). Bu acidan 1950 saglik calisani igin

temsil gorilmustiir (Yazicioglu ve
384 saglik calisanin orneklem olarak alinmasi yeterli
olacaktir. Ancak calismada daha iyi sonuglar elde et-
mek ve orneklem sayisma erisimin kolay olmasin-
dan dolayr 600 saglik calisanina ulasilmistir.
Calismada hastanede gorev alan saglik galisanlari,
yardimci saglik hizmetleri stattistinde ¢alisanlar ve

idari calisanlar dahil edilmistir.

Veri Toplama Araclar1: Arastirmada veri toplama
aract olarak “Kisisel Bilgi Formu” ve “Algilanan
Stres Olgegi” kullanilmugtir

Kisisel bilgi formu,; bu boliimde katilimcilarin cinsiyet,
yas, egitim durumu, medeni durum, ¢alisma siiresi,
calisilan birimin riskli alanda yer alip almamasi gibi
degiskenler olmak tizere toplamda 10 sorudan
olusmaktadar.

Algilanan Stres Olgegi; tek boyuttan olusana olgek,
Cohen ve ark., (1983) tarafindan gelistirilen ve Eskin
ve ark. (2013), tarafindan Turkce giivenirlik ve
gecerlilik calismast yapilmistir. ““Algilanan Stres
Olgegi” Olgek, 0,76 degeri ile giivenilirdir. Bu
calismada ise Cronbach Alpha degeri 0,84.5 olarak
bulgulanmistir. Bu deger literatiire gore verilerin
guvenirligi icin yeterli goriilmektedir. Cronbach Alfa
glivenirlik katsayisi, bir veri toplama aracinin yeterli
olarak goriilebilmesi i¢cin miimkiin oldugunca 1'e
yakin olmalidir. 0.70 ve tizeri deger aldiginda ise iyi
bir gtivenirlige isaret etmektedir (Karagoz, 2016). Bu
olcek, yaygm olarak literatiirde kullanildig1 icin
tercih edilmistir. 14 adet maddeden olusan o6lgek, al-
gilanan stresin diizeyini olgmektedir. 5'1i likert
seklinde tasarlanan o6lcekte (1) “Hicbir zaman”, (2)
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“Neredeyse Higcbir zaman”, (3) “Bazen”, (4)
“Oldukca sik” ve (5) “Cok sik” seklinde ko-
dlanmistir. Verilen cevaplar bu kodlar tizerinden
toplanmustir. Ancak ifadelerin olumsuzlugu sebeb-
iyle recode denilen ters kodlamalar1 yine bu sisteme
gore yapilmis bazi sorularda (4, 5, 6, 7, 9, 10 ve 13)
kodlar ters bir sekilde programa girilmistir.

Arastirmanin Etik Yonii: Calisma gerceklesmeden
once Cumhuriyet Universitesi Rektorliigti Bilimsel
Arastirma ve Yaymn Etigi Kurulundan etik kurul
onay1 icin basvuru yapilmis ve 13/02/2017 tarihli
38623810-021 sayili karar ile onay alinmistir. Daha
sonra Sivas Numune Hastanesinde arastirmay1 yap-
mak {tizere, etik kurul karariyla beraber izin
basvurusu yapilmis ve 17/02/2017 tarihli 75723911-
044 sayili karari ile izin alinmistir. Calisma igin ger-
ekli izinler alindiktan sonra arastirmaya dahil olan
saglik personeline anket ile ilgili bilgi verilmis ve
yazili onamlar1 alinarak veriler toplanmaistir.

Verilerin Degerlendirilmesi: Elde edilen veriler,
bilgisayar destekli istatistik analiz programlarindan
biri olan SPSS 18.0 versiyonu ile analize tabi tu-
tulmustur. Verileri degerlendirilirken tanimlayic
Yiizde,
kullanilmustir.

istatistiksel metotlar Ortalama,
Standart Oncelikle

katilimcilara yonelik demografik bilgilerin ve diger

(Sayz,
sapma)
cevaplarin frekans tablolarma yer verilmistir.
Calisma kapsamindaki hipotezlerin test edilmesinde
iki grup arasindaki farki belirlemek i¢in bagimsiz iki
ornek t testi ve ikiden fazla grup durumunda para-
metrelerin gruplar arasi karsilastirmalarinda tek

yonliit ANOVA testi uygulanmastir.
BULGULAR

Arastirma kapsamina alinan saglik calisanlarmin
tanitict 6zellikleri tablo 1’de gosterilmistir. Saglik
%39,3"tintin 34-41 yas
grubunda, %60,3 tintin kadm, %36,7’sinin lisans me-

calisanlarinin,

zunu, %77,2'sinin evli oldugu gortilmiistiir. Diger

yandan katilimcilarin, %50,6'stnin  ebe- hemsire
%51,81 riskli
calistig1, %36,5'i meslekte toplam hizmet stiresinin 9-

olarak gorev yaptigy, birimlerde
16 yil oldugu, %5581 su anki bulunduklar1 has-
tanede calisma stiresinin 1-8 yil oldugu, %62,9'u
calistig1 boltiimde calisma siiresinin 1-8 yil arasinda
oldugu, %41,7'inin ise servislerde calistig1 belir-
lenmistir.

Tablo 2'ye gore gectigimiz bir ay icinde, beklen-
medik seylerin olmasi nedeniyle duyulan ra-
hatsizliga verilen %52,6 bazen cevabi ile insanlarin
stres Katilimcilarin

yasadiklar1  soylenebilir.

hayatlarindaki onemli olaylar1 kontrol
edememekten dolay1r %46,8 orami ile bazen stres
yasadiklar1 sdylenebilir. Katilimcilar %49,8 oraniyla
kendilerini bazen sinirli ve stresli hissetmislerdir.
Giindelik zorluklarin iistesinden %53,8 oraninda
basariyla gelindigi ve bu durumun kendilerinde
stres yaratmadigl soylenebilir. Stres yasamadan
hayatlarindaki onemli degisikliklerle etkili bir
%47 4

sorunlarini  ele

bicimde basa  caktiklarim oraninda

hissetmislerdir. Kisisel alma
yetenegine stres yasamadan %51,6 oraninda gtiven
duyduklar1 soylenebilir. Her seyin yolunda git-
%45,8 oraninda

yasadiklar1 sdylenebilir. Yapilmas: gereken seylerle

tigini hissederek bazen stres
basa ¢ikilamadiginin fark edilmesine %48,6 oraninda
bazen secenegini tercih etmislerdir. Hayatlarindaki
zorluklar1 %46,8 oraninda kontrol etmislerdir. Her
seyin tistesinden gelinme hissini %45 sikliginda
hissetmislerdir. Kontrol disinda gelisen olaylar
yliztinden 6fkelenme sikligina %45,2 oraninda bazen
denilmistir. Basarmak zorunda olunan seyleri
diistinme orani %67,6 olarak tespit edilmistir. Za-
manlarmi nasil kullanacaklarint %43,7 oraninda
kontrol edebilmislerdir. Problemlerin {istesinden
kadar

sikligia %54,8 oraninda bazen cevabi vermislerdir.

gelinemeyecek biriktigini  hissetme
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Tablo 1. Katiimcilarin Demografik Ozellikleri

Degiskenler Say1 %
Cinsiyet Kadm 304 60,3
Erkek 200 39,7
18-25 38 75
2633 134 26,6
Yas 34-41 198 39,3
42-49 109 21,6
50 yas ve tizeri 25 5,0
Lise 42 8,3
Egitim durumu On lisans 183 36,3
Lisans 185 36,7
Lisansiistii 94 18,7
Evli 389 77,2
Medeni durum Bekar 94 18,7
Esinden ayrilmig 16 3,2
Esi vefat etmis 5 1,0
Doktor 64 12,7
Ebe-Hemsire 255 50,6
Meslek grubu Saglik Teknikeri 143 28,4
Idari personel 42 8,3
Calisilan birimin risk simiflandirmasi Riskli birim 261 51,8
Risksiz birim 243 48,2
1-8 Y1l 140 27,8
9-16 Y1l 184 36,5
Meslekte ¢calisma siiresi (y1l) 1724 Y1l 127 25,2
25-32 Y1l 38 75
33 Yildan fazla 15 3,0
1 Yildan az 24 48
1-8 Yil 281 55,8
Kurumda ¢ahisma siiresi (y1l) 9-16 Y1l 121 24,0
17-24 Y1l 51 10,1
25-32 Y1 22 44
33 Yildan fazla 5 1,0
1 Yildan az 75 14,9
Calistig1 Boliimde Calisma Siiresi(yil) 1-8 Yil 317 62,9
9-16 Y1l 78 15,5
17-24 Y1l 22 4.4
25-32 Y1l 12 2,4
Laboratuvar 44 8,7
Radyoloji Birimleri 31 6,2
Katihmcilarin Cahstigi Boliim Yogun Bakim Uniteleri 50 9,9
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Servisler 210 41,7

Birimler 152 30,2

idare 17 34

Tablo 2. Katilimeilarin Verdigi Cevaplarin Frekans Dagilimi
Hicbir Zaman Neredeyse Hicbir Zaman Bazen Oldukg¢a Sik Cok Sik

Gegtigimiz bir ay iginde, N % n % n % n % n %
1.Beklenmedik bir seylerin olmasi nedeniyle ne siklikta rahatsizlik duy- 48 9,5 58 11,5 265 52,6 101 20,0 32 6,3
dunuz?
2.Hayatinizdaki 6nemli seyleri kontrol edemediginizi ne siklikta hisset- 33 6,5 69 13,7 236 46,8 117 23,2 49 9,7
tiniz?
3.Kendinizi ne siklikta sinirli ve stresli hissettiniz? 8 1,6 23 4,6 251 49,8 153 0,4 69 13,7
4.Ne siklikta giindelik zorluklarin iistesinden basariyla geldiniz? 6 1,2 23 4,6 204 40,5 212 42,1 59 11,7
5.Hayatinizda ortaya ¢ikan 6nemli degisikliklerle etkili bir sekilde basa 7 14 36 71 222 44,0 178 35,3 61 12,1
¢iktigimzi ne siklikta hissettiniz?
6.Kisisel sorunlarinizi ele alma yeteneginize ne siklikta giiven duy- 14 2,8 21 4,2 209 48,6 198 39,3 62 12,3
dunuz?
7.Her seyin yolunda gittigini ne siklikta hissettiniz? 27 54 89 17,7 231 46,8 129 25,6 28 5,6
8.Ne siklikta yapmaniz gereken seylerle basa ¢ikamadiginizi fark 32 6,3 114 22,6 245 45,0 89 17,7 24 48
ettiniz?
9.Hayatinizdaki zorluklart ne siklikta kontrol edebildiniz? 23 4,6 48 9,5 236 45,2 69 33,5 28 5,6
10.Ne siklikta her seyin iistesinden geldiginizi hissettiniz? 16 3,2 38 7,5 227 45,0 188 37,3 35 6,9
11.Ne siklikta kontroliiniiz diginda gelisen olaylar yiiziinden 6fkelen- 9 1,8 42 8,3 228 45,2 157 31,2 68 13,5
diniz?
12.Kendinizi ne siklikta basarmak zorunda oldugunuz seyleri 3 0,6 27 5,4 133 26,4 165 32,7 176 34,9
diistintirken buldunuz?
13.Ne siklikta zamaninizi nasil kullanacaginizi kontrol edebildiniz? 14 2,8 56 11,1 220 43,7 161 31,9 53 10,5
14.Ne sikhikta problemlerin Ustesinden gelemeyeceginiz kadar bi- 42 8,3 94 18,7 276 54,8 65 12,9 27 54

riktigini hissettiniz?

Tablo 3’e gore stres ortalama puanlari cinsiyete gore
anlamli bir farklilik gostermektedir (p<0,05). Ortala-
malara bakildigi zaman kadinlarin ortalamas:
(2,9979) erkeklerden (2,8596) daha ytiksektir. Buna
gore kadinlar erkeklere gore daha c¢ok strese
girmekte ve daha yiiksek stres seviyesine sahip
olduklar1 goralmiistiir.

Tablo 4'e gore meslek gruplarmm ortalama
degerlerine bakildiginda, birbirine yakin olmadig:
gortilmektedir. Giiven araliklarmm bazilarmin
kesismemesi de farkli meslek gruplarinin ortalama-

lar1 arasinda fark oldugu yorumu yapilir.
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N

Tablo 3. Cinsiyete Gore Bagimsiz Orneklem Testi

Cinsiyet N Ortalama SS t p

Kadin 304 2,9979 0,51542
Stres ortalamasi Erkek 200 2,8596 0,51280 2,952 0,003

Tablo 4. Meslek Gruplarma Gére Belirleyici Istatistikler
N Ort SS Min Max

Ebe-Hemsire 255 3,0042 0,48466 1,21 5,00
Saghk Teknikeri 143 2,9206 0,57912 1,57 4,86
Doktor 64 2,7924 0,46163 1,86 3,79
idari Personel 42 2,8776 0,53552 1,71 4,07

Tablo 5'te yapilan ANOVA testinde, p degeri
0,05"den kiigiik oldugundan (p=0,019<0,05) gruplar
arasinda fark vardir. Bu durumda meslek gru-
plarmnin stres ortalamalar1 farkhidir. Bu farkliig:
tespit etmek igin Post Hoc ¢oklu karsilagtirma tes-
tlerinden hangisinin kullanacagina karar vermede
homojenlik testine bakilir. Homojenlik testinin sig.
degeri (0,05)'ten buiytik ise ana kiitle varyanslarmnimn

ayni (homojen) olduguna karar verilir ve c¢oklu
karsilastirmada esit varyans yaklasimini kullanan
Tukey testi uygulanir. Homojenlik testinin sig.
degeri (0,05)"ten kiigiik ise ana kiitle varyanslarinin
farkli olduguna karar verilir ve coklu karsilastir-
mada esit olmayan varyans yaklasimini kullanan
Tamhane T2 testi kullanilir.

Tablo 5. Meslek Gruplarma Gore Tek Yonlt Varyans Analizi

Varyans Kaynagr  Serbestlik Derecesi Kareler Ortalamas1 F P
Gruplar Arasi 2,658 3 0,886
Gruplar i¢i 132,471 500 0265 3,344 0,019
Toplam 135,129 503

Tablo 6'ya gore p degeri 0,05 den biiyiik oldugun-
dan (p=0,189>0,05) ana kiitle varyanslarimin aym
(homojen) olduguna karar verilir. Bu durumda,

Tablo 6. Varyanslarin Homejenlik Testi

coklu karsilastirmada “esit varyans” yaklasimini
kullanan Tukey testi yapilabilir

Stres Ortalamasi

Levene Istatistigi Serbestlik Derecesi 1

Serbestlik Derecesi 2 P

1,597 3

500 0,189
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Tablo 7'ye bakildiginda, ebe-hemsire ve saglik tekni-
keri meslek gruplarinin p degeri 0,05'ten biiytik
oldugundan (p=0,405>0,05), bu iki meslek gru-
plarinin ortalamalar1 arasinda fark yoktur (Ebe-
Hemsire= 3,0042, Saglik Teknikeri= 2,9206). Bu mes-
lek gruplarinin ortalamalar1 arasindaki fark rassal se-
beplerden meydana gelmistir. Ebe-Hemsire ile
doktor meslek gruplarmmin p degeri 0,05ten kiictik
oldugundan (p=0,018<0,05), bu iki meslek gru-
plarinin ortalamalar1 arasinda farklilik vardir (Ebe-
Hemsire= 3,0042, Doktor=2,7924). Ebe-Hemsire ve
idari personel meslek gruplarinin p degeri 0,05'ten
biiytik oldugundan (p=0,452>0,05), bu iki meslek
gruplarimin ortalamalar1 arasinda fark yoktur (Ebe-
Hemsire= 3,0042, idari personel= 2,8776). Bu meslek
gruplarmin ortalamalar1 arasindaki fark rassal se-
beplerden meydana gelmistir. Dolayisiyla Ebe-
Hemsire ve Idari Personel meslek gruplarinim ortala-
malar1 ayni, Doktorlarin ortalamasi ise bu iki meslek

Tablo 7. Meslek Gruplaria Gore Tukey Testi

grubunun ortalamalarindan farklidir. Saglik Tekni-
keri ile Doktor arasinda p degeri 0,05ten biiytik
oldugundan (p=0,348>0,05), bunlar arasinda stres
acisindan farklilik yoktur. Saglik Teknikeri ile idari
Personel arasinda p degeri 0,05’ ten biiytik oldugun-
dan (p=0,964>0,05), bunlar arasinda stres agisindan
farklilik yoktur. Doktor ile Idari Personel arasindaki
p degeri 0,05'ten biiytik oldugundan (p=0,839<0,05),
bunlar arasinda stres acisindan farklilik yoktur.
Tablo 8’e gore, yapilan ANOVA testinde ¢alismaya
katilan personelin yas, egitim, hizmet yili, kurumda
calisma stiresi, calisilan boliim, mevcut boliimde
calisma siiresi, medeni durum ve ¢alisilan boliimde
risk durumu degiskenlerine gore gruplar arasinda
fark yoktur. Bu durumda yukarida ifade edilen
degiskenlere gore gruplarin stres ortalamalar: ben-
zer olup herhangi bir farklilik goriilmemistir.

Meslek Grubu Ortalamalar Farki P Grup Sonuclari

1.Grup 2.Grup
Saglik teknikeri 0,08362 0,405

Ebe-Hemsire Doktor 0,21179" 0,018 3,0042
idari personel 0,12665 0,452
Ebe-Hemsire -0,08362 0,405

Saghk teknikeri Doktor 0,12817 0,348 2,9206
idari personel 0,04303 0,964
Ebe-Hemsire -0,21179" 0,018

Doktor Saglik teknikeri -0,12817 0,348 2,7924
idari personel -0,08514 0,839
Ebe-Hemsire -0,12665 0,452

idari personel Saglik teknikeri -0,04303 0,964 2,8776
Doktor 0,08514 0,839

TARTISMA

Saglik calisanlarmin stres algilari ve stres diizeylerini
belirli

amaclanan bu

degiskenlere  gore  degerlendirilmesi

calismada ©nemli bulgulara
rastlanmistir. Bu boliimde analiz sonucunda elde

edilen bulgular dogrultusunda, literatiirde yapilan

benzer calismalarin bulgular1 ile karsilastirilarak
tartisilmustar.

Calismada elde edilen bulgulara gore kadmlar
erkeklere gore daha cok strese girmekte ve daha
yiiksek stres seviyesine sahip olduklar1 gortilmustiir.
Bu sonucu destekler nitelikte Misra (2000), Liu ve
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ark., (2007), Gur ve ark., (2018), Alasik (2020) ve

bir durumdur. Hem is ortami hem de aile hayatinda

Taggin (2020) calismalarinda da benzer sonuglar elde  kadindan beklenilen rollerinde stres tizerinde
edilmistir. Kadinlarin daha hassas olmalar1 ve duy- 6nemli etkisi oldugu diistintilmektedir.
gusal yonlerinin gii¢lii olmasindan dolayi stres al-
gilarmin ve diizeylerinin yiiksek olmasi beklenilen
Tablo 8. Belirli Degiskenlere Gore Tek Yonlii Varyans Analizi
Varyans Kaynag  Serbestlik Derecesi Kareler Ortalamas1 F P
Yas Degiskeni Gruplar Arasi 1,042 4 0,260 0,969 0,424
Gruplar ici 134,088 499 0,269
Toplam 135,129 503
Egitim Degiskeni Gruplar Arasi 0,803 3 0,268 0,997 0,394
Gruplar ici 134,326 500 0,269
Toplam 135,129 503
Hizmet Yilin  Gruplar Arasi 1,128 4 0,282 1,050 0,381
Degiskeni Gruplar ici 134,001 499 0,269
Toplam 135,129 503
Kurumda Calisma Gruplar Arasi 1,345 5 0,269 1,001 0,416
Siiresi Degiskeni Gruplar ici 133,785 498 0,269
Toplam 135,129 503
Calisan Bolim  Gruplar Arasi 2,234 5 0,447
Degiskeni Gruplar ici 132,896 498 0,267 1,674 0,139
Toplam 135,129 503
Calisilan Bolimde Gruplar Arasi 0,062 4 0,016
Caligma  Siiresine  Gruplar I¢i 135,067 499 0,271 0,058 0,994
Gore Toplam 135,129 503
Medeni  Duruma Gruplar Arasi 0,877 3 0,292 1,089 0,353
Gore Gruplar ici 134,252 500 0,269
Toplam 135,129 503
Calisilan  Birimin  Gruplar Arasi 0,044 1 0,044 0,162 0,687
Risk Durumu Gruplar ici 135,086 502 0,269
Toplam 135,129 503

Bu calismada calisanlarin yas degiskeni ile stres
diizeyleri arasinda herhangi bir iliski olmadig:
gortlmustiir. Bu sonuglardan farkli olarak Aslan ve
ark., (1996) ve Aslan ve ark., (2008) calismalarinda
yas artikca stres diizeyinin azaldigr gortlmustiir.
Diger ifade ile kisi yaslandik¢a is ortamindan
kaynakl strese daha az maruz kaldig1 gortilmiistiir.
Stinter (2006) ve Atasoy ve Yorgun (2013) yaptiklar1
calismada yas degiskenine gore en yiiksek stres

diizeyine sahip grubun 30-39 yas grubunda ki
kisilerin oldugu gorilmiustiir. Literatiirde yas
degiskenine gore farkli farkli sonuglar elde edildigi
gortlmiistiir. Bundan dolay1 yas degiskeni ve stres
diizeyi hakkinda kesin bir fikre varmak ve farkliligin

nedenini actklamak miimkiin goriilmemektedir.

Bu calismada calisanlarin egitim diizeyi degiskeni ile
stres diizeyleri arasinda herhangi bir iliski olmadig:
gortilmiistiir. Bu sonuglarin aksine olarak Atasoy ve
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Yorgun (2013) calismalarinda 6n lisans mezunlarmin
diger gruplara nispeten daha ¢ok stres yasadiklari
gortilmustiir. Cakar (2016) calismasinda ilkogretim
mezunlarinin nispeten daha az stres diizeyine sahip
olduklarm bulgulamustir. Diger yandan Giir ve ark.,
(2018) calismalarinda okuryazar egitim diizeyine sa-
hip calisanlarin nispeten ¢ok daha fazla stres
yasadiklarini bulgulamustir.

Genel itibariyle egitim diizeyi artikca daha fazla
sorumluluk veya ¢ok yonlii distinebilme gibi becer-
ilerin artmasmdan dolay1 egitim seviyesi ile stres
paralellik gostermektedir. Bu calismada bu iliskinin
saptanmamasinin nedeni olarak katilimcilarin
biiyiik cogunlugunun birbirine yakin olan lisans ve
on lisans mezunu olmasidan dolay1 kaynaklandig:

diistintilmektedir.

Bu calismada calisanlarin hizmet yili degiskeni ile
stres diizeyleri arasinda herhangi bir iliski olmadig:
(2004) ise
calismalarinda hizmet yili artikca ortalama stres

goriilmiistiir. Arikan ve Karabulut
diizeyinin artig1, ancak hizmet yil ile stres diizeyi
arasinda iliski olmadig1 gortilmustiir. Stinter (2006)
yaptig1 calismada ise hizmet yil1 10 yil ve tistii olan
calisanlarin hizmet yil1 5 yil ve alt1 olan calisanlara
nispeten daha fazla stres diizeyine sahip olduklar1
gortlmustiir. Atasoy ve Yorgun (2013) yapmis
olduklari calismada hizmet y1l1 6-10 y1l arasinda olan
calisanlarin diger hizmet yili gruplarina gore daha
fazla stres yasadiklar1 goriilmiistiir. Calismanin ilk
yillarinda var olan motivasyon sayesinde ve
emeklilige yakin yillarda stres diizeyinin az olmasi
beklenilen bir durumdur. Ancak genel olarak 5 yil ve
tizeri hizmet yilindan sonra stres diizeyinin arttig
goriilmiistiir. Bu calismada ise hizmet yili ile stres
diizeyi arasinda herhangi bir iliski olmadig1 goriil-
miistiir. Literatiirden farkli sonug elde edilmesinin
katilimcilarin %64,3'nin 16 ve alt1 hizmet yilina sahip
olmalarindan kaynaklandig1 diistintilmektedir.

elde

hemsirelerin doktorlardan daha ytiksek stres diizey-

Calismada edilen bulgulara gore ebe-

ine sahip olduklar1 goriilmiistiir. Calismada diger

meslek gruplar1 arasinda herhangi bir farklilik olma-
digr gortilmiistiir. Engindeniz (2010), Atasoy ve
Yorgun (2013) yapmus olduklar1 galismada saglik
memurlarinm diger meslek gruplarina gore daha
fazla stres yasadiklar1 gortilmiistiir. Ebe, hemsire ve
saglik memurlar1 gibi meslek gruplarmmin birden
fazla tiste kars1 sorumlu olmalarindan dolay1 stresin
yasandig1 dustinilmektedir. Diger ifade ile bu mes-
lek gruplar1 matris yapida calistiklari i¢cin daha fazla

stres iceren faktorlerle karsilasmaktadir.

Sonug olarak bu ¢alismada elde edilen verilere gore
saghk calisanlarinin orta diizeyde stres yasadiklari,
kadinlarin erkeklere gore daha fazla stres yasadiklari,
yas, medeni durum, calisma siiresi, meslek, ku-
rumda calisma stiresi, calisilan bolim ve calisilan
bolimiin riskli olup olmamasi gibi degiskenlerle
stres diizeyi ve stres yonetimi arasinda anlamli bir

iliski saptanmanustir.

Kurumlar, bir sorun ortaya ciktiktan sonra degil,
daha en basinda onleyici hizmet verme yoluyla
stresle miicadele etmelidir. Gorev tanimi ve dagilim,
astlar1  yetkilendirme personel agisindan iyi
yapimalidir. Calisan1 giidiileyici takdir etme ve
odullendirerek tesvik etme faaliyetleri artirilmalidir.
igyerinde kisileraras1 iletisimin ve motivasyon
yikseltici etkinliklerin var olmasi, mevcut stres
kaynaklarini minimize etmekte ve c¢alisanlarin
verimliliklerini arttirmaktadir. Saglik calisanlarina
yonelik ulusal diizeyde veya her kurum kendi
icerinde stres yonetimine yonelik egitim verilmeli.
Hasta yogunlugunun dagilimini ayarlayici tedbirler

alinmalidir.
Cikar Catismasi
Yazarlar ¢ikar catismasi olmadigmi beyan eder.

Bu makale 531392 numaral1 tezden iiretilmistir.
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OZET

Amag: Prostat kanseri erkeklerde sik goriilen bir kanserdir metastatik olgularda 6zellikle kastrasyon duyarl
donemde dogru tedavi secilmesi hastalarin sag kalimlarimni uzatmaktadir. Bu sebeple hastalarin sag kalimina
etki eden prognostik parametreler degerlidir. ALP ve Gleason skoru ¢alismamizda degerlendirilmistir.
Materyal ve Metot: Calismamuz retrospektif ve Tiirkiye’den 5 merkezin katildig1 cok merkezli bir calismadir.
Calismaya metastatik, kastrasyon sensitif prostat kanserli hastalar dahil edilmistir. ALP ile Gleason skorunun
genel sag kalima ve birbiri tizerine etkisi arastirilmistir. ALP kestirim degeri belirlenerek bu degerin altindaki
ve iistiindeki hastalar olmak tizere, Gleason skoru 9-10 olan hastalar ile <8 olan hastalar olmak tizere iki gruba
ayrilarak incelenmistir.

Bulgular: ALP parametresi kestirim degerinden diisiik olan grubun genel sag kalimi medyan 51.5 ay, ALP pa-
rametresi kestirim degerinden yiiksek olan grubun genel sag kalimi medyan 43.16 ay olarak hesaplandi
(p=0.111). Gleason 9-10 olan hastalarin genel sag kalimi medyan 40.93 ay, Gleson <8 olan hastalarin genel sag
kalimi medyan 58.5 ay olarak saptand: (p=0,016). ALP parametresi kestirim degerinden diisiik olan olgular
icinde Gleason skoru 9-10 olan hastalarin genel sag kalimi medyan 41.8 ay, <8 olan hastalarin genel sag kalimi
medyan 76.2 ay olarak saptand1 (p=0.025).

Sonug: ALP ve Gleason skoru metasatatik kastarasyon sensitif prostat kanserli hastalarda genel sag kalim tize-
rine prognostik degere sahiptir. Gleason skoru prognoz acisindan ALP parametresinden daha giiclii bir para-
metredir. Ancak iki parametrenin birlikte kullanilmas: hastalarin sag kalimlarin: daha dogru sekilde degerlen-
dirilmesini saglayabilir.

Anahtar Kelimeler: Prostat kanseri, ALP, Gleason skoru.

ABSTRACT

Objective: Prostate cancer is a common cancer in men. Choosing the right treatment in metastatic cases, espe-
cially in the castration-sensitive period, prolongs the survival of the patients. For this reason, prognostic para-
meters that affect the survival of patients are valuable. ALP and Gleason score were evaluated in our study.
Material and Method: Our study is a retrospective and multicenter study in which 5 centers from Turkey par-
ticipated. Patients with metastatic, castration-sensitive prostate cancer were included in the study. The effects
of ALP and Gleason score on overall survival and on each other were investigated. The ALP cut-off value was
determined, and the patients below and above this value were divided into two groups as patients with a Gle-
ason score of 9-10 and patients with a Gleason score of <8.

Results: The median overall survival of the group with the ALP parameter lower than the cut-off value was
51.5 months, and the median overall survival of the group with a higher ALP parameter than the cut-off value
was 43.16 months (p=0.111). The median overall survival of patients with Gleason 9-10 was 40.93 months, and
the median overall survival of patients with Gleson <8 was 58.5 months (p=0.016). Among the patients whose
ALP parameter was lower than the cut-off value, the median overall survival of patients with a Gleason score
of 9-10 was 41.8 months, and the median overall survival of patients with <8 was 76.2 months (p=0.025).
Conclusion: ALP and Gleason score have prognostic value on overall survival in patients with metastatic cast-
ration-sensitive prostate cancer. The Gleason score is a stronger prognostic parameter than the ALP parameter.
However, using the two parameters together can provide a more accurate assessment of patients' survival.

Keywords: Prostate Cancer, ALP, Gleason score.
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GIRIS
Prostat kanseri, erkeklerde sik gortilen bir kanserdir.

2012 yilinda 1100000 vaka goriilmiistiir
(Humprey, 2014). Prostat kanseri tanis1 olan hasta

Diinyada,

sayisi slirekli artmaktadir. Bu Prostat Spesifik Anti-
gen ( PSA) taramasinin artmasi yaninda bazi cevre-
sel ve genetik faktorlere de bagli oldugu dustinul-
mektedir (Garnick, 1993; Kramer ve ark. 1993; Han-
key ve ark., 1999). Hastaligin histolojik tanisi, teda-
vinin her asmasinda mutlak olarak gerekmektedir.
Histolojik tani ise yaygin olarak ultrasound esli-
ginde yapilan igne biyopsisi sonucu elde edilmekte-
dir. Kanser tanis1 konulduktan sonra diinyada yay-
gin olarak Gleason skoru bu hastalig1 patolojik ola-
rak simiflamak i¢in kullanilir. Bu sisteminde biiytime
paterni ve diferansiasyona gore hastalara skorlama
yapilir. Yiiksek skorlarda organa smirhi hastalik,
daha az ve lokal tedavi sonras1 prognoz daha kotti-
diir (Gleason ve Mellinger, 1974; Bostwick, 1994).

Alkaline phosphatase (ALP), primer olarak karaci-
ger ve kemikten kaynaklanmaktadir (Brown ve Sim,
2010). Saglikli insanlarda kemik kaynaklt ALP, bu-
nun yaklasik yarismni olusturur. Kemik metastazi
olan prostat kanserinde yaygin karaciger tutulumu
yoksa, ALP ytiksekliginin kaynag1 bu kemik tutulu-
mudur (Cook ve ark., 2006). ALP ytiiksekligi, kast-
rasyon rezistan metastatik prostat kanserinde diistik
sag kalim ve daha fazla iskelet komplikasyonu ile
iligkilidir (Brown ve ark., 2005; Coleman ve ark. 2005;
Armstrong ve Febbo, 2009). Ayrica bir¢ok ¢calismada
aldig tedaviden bagimsiz olmak tizere ALP nin sag
kalim ile iligkisi ve prognoz tizerine etkisi gosteril-
mistir (Halabi ve ark., 2013; Halabi ve ark., 2014; Fi-
zazi ve ark., 2015; Guinney ve ark., 2017). Ancak bu
calismalar, daha ¢ok kastrasyon direnci gelistikten
sonraki donemi gostermektedir. Kastasyon sensitif
donemde bu iliskiyi gosteren fazla calisma yoktur.

Bu iki prognostik belirtecin; kastrasyon sensitif ke-
mik metastazlar1 bulunan hastalarda genel sag ka-
lim tizerinde ayr1 ayr1 ve birbiri ile olan iliskilerinin
arastirllmasi amaciyla bu retrospektif calisma di-
zayn edildi.

MATERYAL ve METOT

Bu calisma, Turkiye’den 5 merkezin katildig1 ¢ok
merkezli retrospektif bir ¢calismadir. Bu merkezlere
basvuran hastalarin dosyalar1 incelenmistir. Calis-
mamiza dahil edilme kriterleri: 18 yasindan biiytik
olmak, daha 6nce herhangi bir lokal tedavi (cerrahi
yada radyoterapi) almamis olmak, prostat adenokar-
sinom patolojik tanis1 olmak, kemik metastazi bulun-
mak ve herhangi bir sistemik tedavi almamis olmak.

Kastrasyon sensitif olan hastalar ¢alismaya dahil
edildigi icin, daha tnce medikal ya da cerrahi kastre
ve tan1 aninda Gleason skoru ile ALP diizeyi belir-
lenmemis olan hastalar calismaya dahil edilmedi.

Bu calismada, ALP ve Gleason skorunun genel sag
kalima ve bir birbiri tizerine etkisi arastirildi. Genel
sag kalim; metastatik kastrasyon sensitif prostat kan-
seri tanis1 konulmasindan 6ltime ya da son vizite ka-
dar gecen siire olarak hesaplandi. Hastalar Gleason
skoruna gore iki grubu ayrildi (Gleason 9-10 vs <38)
ve genel sag kalimlar1 karsilastirildi. ALP icin bir kes-
tirim (cut-off) degeri belirlendi. Bu degerin tistiinde
ve altinda olmak tizere, hastalarin iki gruba ayrildi
ve genel sag kalimlar1 karsilastirild.

Sonrasinda bu iki degiskenin birbiri ile iliskisini in-
celemek amaciyla ALP kestirim degerinin altinda ka-
lan ve {istiinde olan hastalarin genel sag kalimlar
Gleason skoruna gore ayr1 ayri karsilastirild:r (Ma-
nisa Celal Bayar Universitesi Klinik Arastirmalar
Etik Kurulu, 22.03.2021, 141)

Tum analizler SPSS istatistiksel yazilim program pa-
keti (Windows igin SPSS, 20.0) kullanilarak gercek-
lestirildi. Ki-kare testi ile iki grup arasmdaki klinik
Ozelliklerdeki farkliliklar1 analiz edildi.
operating characteristic (ROC) egri analizi ile ALP

Receiver

icin egri cizdirildi. Spesifite ve sensitivite degerleri
Microsoft Excel programina aktarilarak sensitivite ve
spesifitenin toplam en buiyiik skora ulastig1 deger
cut-off (kestirim degeri) olarak belirlendi. OS, log-
rank testi ile hesaplandi. Sag kalim egrilerini cizmek
icin Kaplan-Meier yontemi kullanildi. P degeri
0.05'ten kiictik oldugunda farklarin istatistiki olarak
anlamli oldugu varsayild.
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BULGULAR

Toplam 138 hasta ¢alismaya alindi. ALP igin ROC
analizi sonucunda kestirim degeri 125 olarak belir-
lendi (Sekil 1). ALP parametresi kestirim degerinin
altinda olan grupta yas ortalamas1 69.49 (en geng 48,
en yasli 85), ALP parametresi kestirim degerinin tize-
rinde olan grupta yas ortalamasi 67.5 (en geng 43, en
yaslt 89) saptandi (Tablo 1). ALP parametresi kesti-
rim degerinden diisiik olan grubun genel sag kalim

ROC EGRISI

089

064

0.4

M = & = e o=@

[iki] T T T T
0g 0B 10

Spesifite

Sekil 1. ALP icin Receiver operating characteris-
tic (ROC) egrisi.

Tablo 1. Hastalarin genel 6zelikleri

medyan 51.5 ay, ALP parametresi kestirim degerin-
den yiiksek olan grubun genel sag kalimi medyan
43.16 ay olarak hesaplandi. Bu iki grubun genel sag
kalim stireleri arasinda istatistiki anlamli fark sap-
tanmadi (p=0.111) (Sekil 2).

ALP1250ST0

125 ALTI
11250570

1 +-125 ALTl-censored

1 ﬁL +125 UjsTl-censored

0,3

0,61 | 1

0,4

0,2
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genel_sagkalim

Sekil 2. ALP kestirim (cut-off) degerinin istiindeki ve

altindaki hastalarin sag kalim egrileri.

ALP >125 (Kestirim degeri) ALP <125 Toplam
Gleason Skoru 9-10 43 32 75
Gleason Skoru <8 26 37 63
Yas (ortalama) 67.5 69.4 68.5
Sadece kemik metastazl1 hasta sayis1 31 32 63
Kemik ve lenf nodu metastazl1 hasta sayis1 27 30 57
Visseral metastazli hasta sayis1 11 7 18

Gleason skoru 9-10 olan hasta say1s1 75, <8 hasta sa-
yis1 63 idi. Gleason 9-10 olan grubun yas ortalamasi
67.1 iken Gleason <8 olan grubun yas ortalamasi
69.91di. Gleason 9-10 olan hastalarin genel sag kalim

medyan 40.93 ay, Gleson <8 olan hastalarin genel
sag kalimi medyan 58.5 ay olarak saptandi. Gleason

skoru <8 olan grubun genel sag kalim istatistiki
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anlamli sekilde daha uzun olarak saptandai. (p=0.016)
(Sekil 3).

gleasonsiniflama
ki Y —I718 ve alt

the 8-10
! t- 8 ve alt-censored
—8-10-censored

T T T T T
00 25,00 50,00 75,00 100,00 125,00

genel_sagkalim

Sekil 3. Ttiim popiilasyonda Gleason skoru <8 olan
hastalarla 9-10 olan hastalarin sag kalim egrileri.

ALP parametresi kestirim degerinden yiiksek olan
olgular icinde Gleason skoru 9-10 hasta sayis1 43, <
8 olan hasta say1s1 26 idi. Bu iki grubun genel sag ka-
limlar1 karsilastirildiginda Gleason skoru 9-10 olan
hastalarin genel sag kalimi medyan 40.6 ay, <8 olan
hastalarin genel sag kalimi medyan 58.5 ay olarak
saptandi. fki grup arasinda istatistiki anlamli fark

saptanmad1 (p=0.5) (Sekil 4).

e

gleasonsinflama
—18 ve alt
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0,2
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Sekil 4. ALP kestirim degerinden yiiksek olan olgu-
larda Gleason skoru <8 olan hastalarla 9-10 olan has-
talarmn sag kalim egrileri.

ALP parametresi kestirim degerinden diistik olan ol-
gular icinde Gleason skoru 9-10 hasta sayis1 32, .<8
olan hasta sayis1 37 idi. Bu iki grubun genel sag ka-
limlar1 karsilastirildiginda Gleason skoru 9-10 olan
hastalarin genel sag kalimi medyan 41.8 ay, <8 olan
hastalarin genel sag kalimi medyan 76.2 ay olarak
saptandi. Gleason skoru =<8 olan hastalarin genel
sag kalim istatistiki olarak anlamli sekilde daha
uzun saptand (p=0.025) (Sekil 5).

gleasonsimiflama
—18 ve alt

re-10

=8 ve alt-censored

+—9-10-censored

0,5

0,6 ._HL‘

T T T T T
0o 25,00 50,00 75,00 100,00 125,00

genel_sagkalim
Sekil 5. ALP kestirim degerinin altindaki olgularda
Gleason skoru <8 olan hastalarla 9-10 olan hastalarin
sag kalim egriler.

TARTISMA

Kastrasyon sensitif metastatik prostat kanseri teda-
visi son yillarda bircok biiytik calismanin yapildig:
bir alan olmustur. CHAARTED c¢alismasi bunlardan
biridir ve kemohormonal tedavinin (andojen depri-
vasyon tedavisi ile birlikte kemoterapi) sadece hor-
monal tedaviye (androjen deprivasyon tedavisi) olan
usttinltigtinti gostermistir (Sweeney ve ark., 2015).
Bu calismada Gleason skoruna gore hastalar iki
gruba ayrilmislardir. Gleason <7 olan hastalarin
kemohormonal tedaviden Gleason >7 olan hastalara
gore daha fazla fayda gordiigu gortlmustiir. Aym
sekilde STAMPEDE (James ve ark., 2016), GETUG-
15 (Gravis ve ark., 2016) calismalarinda da benzer se-
kilde Gleason yiiksek olan hastalar kemohormonal
tedaviden daha az fayda gormiislerdir. Bu dolayh
olarak bize Gleason skoru yiiksek olan hastalarin
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prognozunun daha kotti oldugunu ve daha dustik
sag kalima sahip olduklarmi gostermektedir.

ALP'nin sag kalim tizerine etkileri kastrasyon sensi-
tif hastalarda bir metaanalizde gosterilmistir. Bu me-
taanaliz sonuclarma gore yiiksek voliimlu veya di-
sitk voliimlii hastalik olmasina bakilmaksizin ALP
degeri ytiiksek olan hastalarin daha kotii sag kalima
sahip olduklar1 belirlenmistir (Mori ve ark., 2020).

Bu iki parametrenin de (ALP ve Gleason skoru)
prognostik oldugu calismamizda da gosterilmistir.
Gleason skorunun genel sag kalima etkisi istatistiki
olarak anlamli seviyede olmustur (p=0.016). ALP pa-
rametresinin sag kalima etkisi istatistiki olarak an-
laml1 saptanmamustir. Ancak arada 8 aylik bir sayisal
farklilik vardir.

ALP ve Gleason skoru parametrelerinin iligkisini in-
celemek amaciyla ¢alismamizda ek analiz yapilmis-
tir. Bu analiz sonuclarma gore ALP parametresi kes-
tirim degeri tistiinde olan grupta, Gleason skoru 9-10
olan hastalarla, <8 olan hastalar arasinda istatistiki
olarak anlamli fark saptanmamuistir. Ancak arada 18
aylik bir genel sag kalim fark: vardir. Hasta sayis1 az
olmasi nedeniyle istatistiki anlama ulasmadig: diisti-

niilmiistiir.

ALP parametresi kestirim degeri altinda olan hasta-
larda ise Gleason skoru <8 olan olgularin genel sag
kalimi Gleason skoru 9-10 olan hastalarin genel sag
kallmindan istatistiki olarak anlamli sekilde daha
uzun saptanmigtir.

Biitiin bu veriler incelendiginde hem ALP hem de
Gleason skorunun metastatik kastrasyon sensitif
prostat kanserli olgularda genel sag kalim tizerine
prognostik degerinin oldugu goriilmektedir. Yiiksek
ALP ve Gleason skorunun 9-10 olmasi genel sag ka-
limi1 diistirmektedir. Ancak Gleason skoru sag kalim
tizerinde ALP parametresine nazaran daha gtiglii bir
parametre oldugu gortilmektedir. Prognostik degeri
arttirmak agisindan iki parametrenin birlikte kulla-
nilmasi daha uygun olacaktir. Ozellikle ALP para-
metresi diisitk olan hastalarda Gleason skorunun
prognostik kiymeti daha biiytimektedir. Calisma-

miza gore en uzun sag kalima sahip alt grup ALP pa-
rametresinin kestirim degerinin altinda ve Gleason
skorunun <8 oldugu hastalardir. En kétii prognoza
sahip alt grup ise ALP parametresi kestirim degeri-
nin tstiinde ve Gleason skoru 9-10 olan hastalardir.

Calismamizin retrospektif olmasi ve hasta sayisinn
az olmasi kisith yonleridir. Bu calismaya bakarak ke-
sin sonuglar elde edilemez. Daha biiytik capta rando-
mize kontrollti ¢calismalara ihtiyag vardir.

ALP ve Gleason skoru metasatatik kastarasyon sen-
sitif prostat kanserli hastalarda genel sag kalim tize-
rine prognostik degere sahiptir. Gleason skoru prog-
noz acisindan ALP parametresinden daha giiclii bir
parametredir. Ancak iki parametrenin birlikte kulla-
nilmasi hastalarin sag kalimlarin1 daha dogru se-
kilde degerlendirilmesini saglayabilir.

Cikar Catismasi

Yazarlar ¢ikar catismasi olmadigini beyan eder.
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OZET

Amag: Kanser, sistemik bir hastalik olup her evresinde tiim sistemleri farkli sekilde etkileyebilir. Kanserli has-
talar mevcut malignitelerinin dogrudan veya dolayl1 neden oldugu akut semptomlar nedeniyle siklikla acil ser-
vise bagvurmaktadirlar. Bu ¢alisma ile acil klinigine bagsvuran onkoloji hastalarimin basvuru nedenleri ve sik
karsilasilan problemlerinin arastirilmas: amaglanmustir.

Materyal ve Metot: Bu calisma kesitsel retrospektif bir calismadir. Bu basvurulardan acil servisteki degerlen-
dirme sonunda acil servis tanilarinin yaninda ICD-10"a gore malign neoplazm tanilarindan degerlendirilip,
hasta kayit bilgisayarina kaydedilen 18 yas ve tizerindeki tiim olgular 6rneklemi olusturmaktadir. Hastalarin
demografik incelemesinde betimleyici istatistik kullanildi. Calismada verileri degerlendirilirken nitel olmasi
halinde ki-kare( x?) testi veya Fisher exact testi uyguland.

Bulgular: Belirtilen dénemde calismaya 43’ (%58.1) kadin, 32'si (%42.6) erkek olmak tizere 75 hasta dahil
edildi. En sik rastlanilan sikayet %77 (n=57) agr1 sikayeti olup siras1 ile %36.5(n=26) nefes darligi, %35.1(n=25)
bulanti-kusma idi. Hastalarda mevcut maligniteler icinde en sik goriilen ilk ti¢ kanser sirastyla akciger %26.7
(n=20), %14.6 (n=11) prostat ve %10.7(n=8) meme kanserleri idi.

Sonug: Giiniimiiz sartlarinda artan malignite hastalarinin hem kanser hastaligina bagli hem de tedavi protokol-
lerinden dolay1 yasam kaliteleri diismektedir. Ozellikli bu hasta grubu hem hastaligmn viicuda yansidigi rahat-
sizlik hem de tedavi esnasinda olusan yan etkilerden dolay1 ileri dénemlerde bu ozellikli hasta gruplar igin
onkoloji uzmanlari ile is birligi ile acil tip kliniklerine tiniteler acilabilecegi ve acil servis planlamalarinda 6zel
yaklasim politikalarinin belirlenmesinde katki saglayacagi kamsindayiz.

Anahtar Kelimeler: Onkoloji hastalari, Maligniteye bagli semptomlar, Acil servis.

ABSTRACT

Objective: Cancer is a systemic disease, and can affect all systems differently at each stage. Cancer patients
often admit emergency departments due to acute symptoms directly or indirectly caused by their current ma-
lignancies. With this study, the purpose was to investigate the causes of admission and common problems of
oncology patients admitting to the emergency department.

Material and Method: This study has a cross-sectional and retrospective design. At the end of the evaluation
in the emergency department, all cases who were aged 18 and over, who were evaluated based on malignant
neoplasm diagnoses according to ICD-10, and recorded in the patient registration computer made up the study
sampling. Descriptive statistics were used in the demographic examination of the patients.In the study, in case
the data were qualitative, the Chi-Square (x?) Test or Fisher’s Exact Test were used.

Results: A total of 75 patients were included in the study during the specified period, including 43 (58.1%)
women and 32 (42.6%) men. The most common complaint was pain with 77% (n=57), followed by shortness of
breath with 34.6% (n=26), and %33.3 (n=25) nausea and vomiting. In patients, the top 3 most common malig-
nancies were lung 26.7% (n=20), 14.6% (n=11) prostate, and 10.7% (n=8) breast cancer, respectively.
Conclusion: In today’s conditions, the quality of life of patients with increased malignancies is reduced because
of the cancer disease and treatment protocols. We believe that specific units can be opened in emergency medi-
cine clinics in cooperation with oncology specialists for this patient group in the future because of the discomfort
in which the disease is reflected in the body, and due to the side effects that occur during treatment, which will
contribute to the determination of special approach policies in emergency department planning.

Keywords: Oncology patients, Symptom due to malignancy, Emergency departments.
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INTRODUCTION

Cancer is a systemic disease and can affect all sys-
tems differently at each stage. According to TUIK
2018 data, circulatory system diseases make up the
first cause of death in our country, and cancer-re-
lated deaths rank the second (Tuik, 2018). Cancer
patients often admit emergency departments due to
acute symptoms directly or indirectly caused by
their current malignancies (WHO, 2019). In the
U.S.A,, it is reported that more than 4.5 million can-
cer patients are reported to be admitting to emer-
gency departments due to different symptoms (Ri-
vera et al., 2017). Today, oncology disease and re-
lated treatment protocols are increasing, and the life
expectancy of patients is prolonged accordingly.
Emergency department treatment services become
important in acute conditions related to cancer and
its treatment in this process (Bozdemir et al., 2009;
Klemencic and Perkins, 2019). It is important for on-
cology patients to ensure the comfort of life with
early diagnosis and appropriate treatment espe-
cially in the palliative period (Dunne-Daly, 1994;
Neilan, 1994). In a study conducted in the literature,
it is reported that cancer patients admit to emer-
gency departments (ED) more frequently during
palliative periods especially in the last six months of
their lives because of decreased functional capacities,
impaired pain control, and changes in consciousness
(McCarthy et al., 2000). Although the care of cancer
patients is managed in the oncology department in
the healthcare system more often, treatment or visits
of this patient group to the emergency department
with possible side effects of their diseases may
sometimes be inevitable (Bluethmann et al., 2016).

With this study, the purpose was to investigate the
causes of admission and common problems of on-
cology patients admitting to the emergency depart-
ment.

MATERIAL and METHOD
Study Design

The present study was conducted at Yozgat Bozok
University Emergency Medicine Clinic between

01.01.2019 and 31.12.2019 by examining the hospital
automation system and the files of patients who had
previously been diagnosed with cancer and who ad-
mitted to the emergency department with com-
plaints related to their diseases. This study has a
cross-sectional and retrospective design. The ap-
proval was received from the local ethics committee
to conduct the study (Yozgat Bozok University, Clin-
ical Research Ethics Committee; 2017-KAEK-
189_2019.12.11_02, 11.12.2019). Since there is no On-
cology Unit in our hospital, the patients who are
scheduled to be hospitalized are consulted in the In-
ternal Diseases Unit and surgery units. At the end of
the evaluation in the emergency department, all
cases who were aged 18 and over, who were evalu-
ated based on malignant neoplasm diagnoses ac-
cording to ICD-10, and recorded in the patient regis-

tration computer made up the study sampling.

Each case admitting to the Emergency Department is
recorded in the database at the end of the evaluation
with one or more diagnostic codes to identify the
cause of admission and chronic diseases. Neoplastic
disease diagnosis codes were used for pre-histologi-
cally finalized cancer diagnosis. The patients who
were recorded as malignant neoplastic disease were
identified from the hospital records, and all hospital
admission of these cases were determined during
this period.

Patient population

The cases and their admissions were evaluated indi-
vidually. The age, gender, and descriptive character-
istics of the cases were recorded. Emergency admis-
sion-related complaints and emergency department
findings were evaluated; and the type of cancer and
the date of diagnosis were obtained. The admission
complaint reasons were also determined. The emer-
gency forms and general patient files records were

used comparatively to access the data.
Statistics analysis

The patients were evaluated in terms of demo-
graphic characteristics, previous diseases, causes of
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admission, common clinical and laboratory abnor-
malities, and their results. The resulting data were
recorded in a form prepared for the study. All statis-
tical data were analyzed with SPSS 20.0 for Windows
Program (version 20.0; SPSS, Chicago, IL). Descrip-
tive statistics were used in the demographic exami-
nation of the patients. In the study, in case the data
were qualitative, the Chi-Square (x?) Test or Fisher’s
Exact Test were used. When evaluating the study
data, the numeric values were expressed as mean +
standard deviation. The results were evaluated for a
significance level of p < 0.05.

RESULTS

Between 01.01.2019 and 31.12.2019, there were 16500
emergency service applications and an average of 45
patient applications per day. A total of 75 patients
were included in the study during the specified pe-
riod, including 43 (58.1%) women and 32 (42.6%)
men. The mean age was 58.5 years, and the median
value was 59 (min: 35, max: 86). The complaints of
the patient about the emergency department are
given in Table 1. In this respect, the most common
complaint was pain with 77% (n=57), followed by
shortness of breath with 34.6% (n=26), and %33.3
(n=25) nausea and vomiting. In patients, the top 3
most common malignancies were lung 26.7% (n=20),
14.6% (n=11) prostate, and 10.7% (n=8) breast cancer,
respectively. A total of 60.5% (n=45) of the patients
were discharged from the emergency department af-
ter the first intervention, and 10.1% (n=7) were ad-
mitted to the intensive care unit, and 30.4% (n=23)
were admitted to the wards. The organ and other or-
gan metastasis, from which the malignancy of the pa-
tients originated, are shown in Table 1. In this respect,
4% (n=3) had bone metastasis, and 5% (n=7) had
lung metastasis (Table 1).

Table 1. Demographic Distribution of Patients

Demographic data % (n)
Gender

Female %(n) 58.1(43)
Male %(n) 42.6(32)
Age mean (min; max) 58.5 (35;86)
Cancer type

Lung cancer 26.7(20)
Prostate cancer 14.6(11)
Breast cancer 10.7(8)
Liver cancer 3(2.7)
Pancreas cancer 1(1.3)
Stomach cancer 2(2.7)
Colon cancer 3(4)
Bladder cancer 1(1.3)
Brain cancer 4(5.3)
Symptoms %
Pain 77(57)
Shortness of breath 34.6(26)
Hemoptysis 6.4(5)
Oral intake disorder 30(22)
Melena 4.1(3)
Nausea and vomiting 33.3(25)
Epileptic seizures 41(3)
Loss of consciousness 41(3)
Hematuria 10.6(8)
Metastasis

Bone metastasis 4(3)
lung metastasis 5(7)
The frequency of the admission of the patients
Admitted 1 time 28.1(21)
Admitted 2 times 14.7(11)
Admitted 3 times 16(12)
Admitted 4 times 10.8(8)
Admitted 5 times 10.8(8)

Admitted 6 times
Admitted 7 times
Admitted 8-10 times

9.5(7)
4103)
5.6(4)
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As seen in Table 2, when the variables in the dataset
were evaluated according to the gender of the pa-
tients, the difference in cancer types was found to be
statistically significant (x2: 48.900; p<0.001). When
the ages of the patients were evaluated according to
their gender in our study, the mean age of the male
gender was significantly higher than that of the fe-
male gender (z-3.760; p<0.01). The number of emer-
gency department admissions was high in male gen-
der, and this difference was found to be significant
(z:-4.207; p<0.01). The evaluation of the emergency
department admission symptoms of patients by gen-
der is shown in Table 3. In this respect, there was no
significant difference in symptoms such as pain,
dyspnea, and nausea-vomiting (>0.05); however,
there was a significant difference in dysuria and he-
maturia symptoms (0.026, 0.020). Other organ metas-
tasis of the patients did not differ according to their
gender (p=0.782). Although 44% (n=33) of patients
had admissions to the emergency department with
chemotherapy-related complaints, there were no dif-
ferences between the groups according to the gender
variable (p=0.056).

The frequency of the admission of the patients to the
emergency department is summarized in Table 1. In
this respect, 28.1% (n=21) of the patients admitted 1
time, 16% (n=12) 3 times, and 14.7% (n=11) admitted
twice. When the relation between the frequency of
admission and the effect of existing symptoms was
evaluated, there were no negative or positive corre-
lations (>.05).

The types of cancer according to the symptoms of the
admission of the patients are given in Table 3. When
evaluated, it was found that pain symptoms were
common admission symptoms of cancer types of the
entire group of patients with 73.3% (n=13) in lung
cancer patients, 66.7% (n=12) in breast cancer, 75%
(n=7) in prostate cancer patients. The difference of
the pain symptom between the cancer groups was
not found to be statistically significant (=.806,
p=.977). When the cancer types of the patients admit-
ting to the emergency department with dyspnea

symptoms were evaluated, as shown in Table 3, 61.1%
(n=11) had lung ca, 22.2% (n=4) had breast ca, 16.7%
(n=3) had prostate ca. The difference in inter-group
dyspnea complaints in terms of cancer types was
found to be statistically significant (14.240; p=0.07).
Hemoptysis symptoms were present in 6.4% (n=5) of
the patients, and were only seen in lung cancer pa-
tients. In our study, 12% of the patient population
with gastrointestinal cancer presented to the emer-
gency department with different symptoms. While
15.9% (n=9) of cancer patients who applied to the
emergency department with pain symptoms had
gastrointestinal cancer, 29.6% (n=8) of patients who
presented with nausea and vomiting had gastroin-
testinal cancer. Depending on the patient population
in our study, 33% (n = 3) of patients with gastrointes-
tinal malignancies had Melena symptoms.

Table 2. Distribution of Patients by Gender
Factor

Female Male P value
Cancer Type <0.05*
Brain cancer % (n) 2.3(1) 9.7(3)
Lung cancer 35.509) 20.9(11)
Gastrointestinal can- 9.3(5) 16.1(4)
cer
Prostate cancer -
35.4(11)
Breast cancer 30.2(8) -
Age 54.23+10.7 64.58+10.6 <0.01*
Symptoms
Pain 56.1(25) 43.9(32) 0.575
Shortness of breath 46.2(12) 53.8(14) 0.648
Oral intake disorder 45.4(10) 54.6(12) 0.117
Dysuria 33.3(3) 66.7(6) 0.026*
Hematuria 11.1(1) 88.9(8) 0.020*
Nausea and vomiting 63(17) 37(10) 0.114

Fisher’s Exact Test were used. The results were evaluated for a signifi-
cance level of p < 0.05(*). The "-" sign could not be made statistically for

the small number of group.
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On the other hand, 75% (n = 3) of the patients who de-
veloped symptoms due to brain tumor presented to the
emergency department with epileptic seizures.
Hematuria %10.6(n=8) and dysuria%12(n=9)  symp-
toms are more common in prostate cancer patients, and
were found to be significantly higher compared to other
cancer types (12.831; p=.005) (23.610; p=.001). Although
63% (n=16) of the patients who admitted to the Emer-
gency Department with nausea-vomiting symptoms had
post-chemotherapy complaints, 37% (n=9) showed these
symptoms related to their current diseases, independent
from their cancer treatments. The increase in this symp-
tom after the treatment was also found to be statistically
significant between the groups (Fisher: 0.022; p=.012).

Moderate and positive correlation was detected between

nausea-vomiting and emergency department symptom
chemotherapy (rs:.583; p=.004). Oral intake disorder was
present in 30% (n=22) of the patients; and no significant
differences were detected between the patients when
compared to the symptoms of oral intake disorder
(x2:14.046; p=.221).

In the laboratory examinations of the patients, the most
commonly detected hematological problem was anemia
((38.7% (n=29) % for below Hb:10 g/dl). A total of 2.6%
(n=2) patients had neutropenia in laboratory parameters.
These two patients were receiving Chemotherapy. In bi-
ochemical examinations, the most common abnormali-
ties were urea/creatinine elevation (57/60%), and hypo-

natremia (117) in 1.3% (n=1) patients

Table 3. The types of cancer according to the symptoms of the admission of the patients

Cancer type Lung(n) Prostate(n)  Breast(n)
Symptoms

Pain 13 7 16 3
Shortness of breath 16 4 6 -
Oral intake disorder 2 4 5 3
Melena - - - -
Nausea and vomit- 7 5 4 3
ing

Epileptic seizures - - - -
Loss of conscious- - - - 1
ness

Hemoptysis 5 - - -
Dysuria 2 5 1 -

Liver(n)

Pancreas(n) Stomach(n) Colon(n) Brain(n) P value
1 2 3 2 0.977
- - - - 0.007*
1 2 3 - 0.221
- 1 2 - -

1 2 2 1 0.298
- - - 3 -

- - - 2 -

- - - 1 0.001*

The Chi-Square (x?) Test or Fisher’s Exact Test were used. The results were evaluated for a significance level of p < 0.05. The "-" sign could not

be made statistically for the small number of groups..

DISCUSSION

Cancer is increasingly important in the world, and
remains as one of the important health problems in
our country. Prolonged life expectancy, and depend-
ing on this, the increase in chronic diseases, such as
cancer, improvements in diagnosis and treatment
protocols increase the frequency of admissions to

emergency departments (Barbera et al., 2010). Emer-
gency departments should decrease malignancy-re-
lated symptoms, management of side effects associ-
ated with treatment, treatment of oncological emer-
gencies and accompanying diseases in this group of
patients (Mayer et al,2011; Guddati et al.,2013). Yay-
laci et al (2009) in their study, they also reported that
cancer patients' emergency service applications are
too high to be ignored (Yaylaci et al., 2009). However,
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Kogak et al (2012), in the study they reported, they
talk about the data of 100 patients in the 3-month pe-
riod within the scope of the research (Kocak et al.,
2012). We think that the reason why the rate of on-
cology patients admitted to the emergency room in
our study was lower than in these studies, is because
our hospital does not have an oncology department
and because oncology patients prefer the emergency
departments of hospitals where they are treated
more frequently.

According to the results obtained in our study, there
were more frequently admissions to our emergency
department with symptoms, such as pain, dyspnea,
weakness, oral intake disorder, nausea-vomiting. Fe-
male gender was found to be more in cancer patients
admitting to the ED. However, the frequency of
emergency departments is high for the male gender.
When the symptoms were evaluated according to
the gender, especially hematuria and dysuria were
found to be significantly higher in the male gender,
and symptoms, such as pain, dyspnea, and nausea-
vomiting, which had a high frequency, did not differ
between the genders. Regarding the increased rate of
admissions, we believe that male patients have low
tolerance to symptoms that develop, and might have

lower tolerance limits.

In their study conducted in the USA, Rivera et al. re-
ported that approximately 60% of patients admitted
to the emergency department were scheduled for
hospitalized treatment (Rivera et al., 2017). In our
study, the group of patients who were scheduled for
hospitalized treatment was approximately 40%. The
difference in these rates might be because of the 3.5-
fold more hospitalization of cancer patients than
other patient groups in Rievera et al.’s study, espe-
cially because it was related to the patient population
and insurance coverage in the healthcare system (Ri-
vera et al., 2017). Also, Grewal et al. emphasized in
their study that hospitalization rates were low, espe-
cially in emergency departments that did not have
oncology units (Grewal et al., 2019). It is considered

that the hospitalization rates of the patients were af-
fected because there was no oncology unit in our
study.

In the studies conducted in the light of the literature,
the prevalence of pain was reported as 50% at differ-
ent stages of cancer (Bonica, 1985; Posternak et al.,
2016). Many guidelines were issued for the manage-
ment of cancer pain (Greco et al., 2014). Despite these
guidelines and the presence of opioids (the basis of
moderate-to-severe cancer pain management), inad-
equate treatment is common (Fallon et al., 2018). In
the study of Ayse et al., They reported that pain was
the most common symptom, as in our study
(Neufeld et al., 2017). According to the results of our
study, oncology patients most often admit to emer-
gency departments with pain symptoms. We believe
that there is a frequency of admissions to emergency
departments in cancer patients, especially because
pain management is inadequate. In the results of the
present study, dyspnea complaints were high, espe-
cially in patients with lung cancer, as in patients with
pulmonary metastasis. In the literature, Swenson et
al. reported the type of cancer that was found more
was lung cancer (Swenson et al., 1995). However, in
some studies, it was emphasized that the symptom
of shortness of breath was the most commonly de-
veloped clinical symptom in malignancy patients
(Brookoff, 1996; Kocak et al., 2012). From the symp-
toms of our patients who were included in the pre-
sent study, dyspnea ranked the second after pain,
which supported previous studies. We believe that
the pain symptom may have come to the forefront
more because patients with respiratory difficulties
continue to face it during the course of the disease,
and in time, body toleration develops, and they try
to overcome these symptoms with supportive de-
vices that are often present at home.

According to the results of our study, patients have
high admissions with nausea-vomiting symptomes,
and especially the vast majority of the patients ad-
mitting with these complaints, chemotherapy is the
reason, and some gastrointestinal cancer patients
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have symptoms of nausea-vomiting more in addi-
tion to oral intake disorder. Approximately 70-80%
of patients receiving chemotherapy experience nau-
sea and/or vomiting. However, nausea and vomit-
ing significantly affect the quality of life of the pa-
tients, and might cause poor compliance with ad-
vanced treatment (Aksu et al., 2013). In our study,
nausea-vomiting symptoms were found to be associ-
ated with high levels of chemotherapy.

In oncological emergency admissions, the most fre-
quent symptom in laboratory examinations is low
hemoglobin (Brookoff, 1996). Anemia was the most
common hematological disorder in the patients in
our study. In previous studies conducted in the liter-
ature, the frequency of anemia is emphasized espe-
cially in oncology patients (Brookoff, 1996; Yaylaci et
al., 2009). We believe that oral intake disorder, espe-
cially bleeding symptoms like in GIS, hematuria,
bone metastasis, may trigger anemia in this group of
patients. However, we also believe that neutropenia,
which was less frequently encountered, and which
was found to be proportionally low in our study, is
also a side effect of chemotherapy.

In a multi-centered study in the literature, similar to
our study, the importance of pain, shortness of
breath and nausea symptoms was emphasized for
cancer patients (Caterino et al., 2019). As the subject
of our study was cancer disease, which is a chronic
disease, affecting all body mechanisms, patients’ vi-
tal activities decrease due to pain, shortness of breath,
nausea-vomiting, and common symptoms in all can-
cer types. There might be a need to regulate the pre-
treatment protocols of these patients to increase the
life activities and facilitate cancer-related emergency
department use and emergency care.

Limitation

There are some limitations in the present study.
Firstly, the low number of patients because of the
lack of a university research hospital and no oncol-
ogy department as the study area. Also, the prefer-
ences of this group of patients were to contact the
emergency departments of the hospitals where they

were primarily followed-up unless very urgent situ-
ations develop. Another limitation was inherent in
the dataset. Firstly, if a patient with a history of can-
cer admits to the emergency department, and malig-
nant neoplasm diagnosis is not documented accord-
ing to ICD-10, this patient is not included in the
study group.

Conclusion

In today’s conditions, the quality of life of patients
with increased malignancies is reduced because of
the cancer disease and treatment protocols. For this
reason, repetitive emergency department admis-
sions are increasing. We believe that specific units
can be opened in emergency medicine clinics in co-
operation with oncology specialists for this patient
group in the future because of the discomfort in
which the disease is reflected in the body, and due to
the side effects that occur during treatment, which
will contribute to the determination of special ap-

proach policies in emergency department planning.
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OZET

Amag: Bu calismanin amact Tiirkiye'nin dogusunda Erzincan bélgesinde pedodonti klinigine bagvuran ¢ocuk
hastalarda stiperniimerer dislerin prevalansin ve tzelliklerini belirlemek, neden olduklar1 komplikasyonlar:
arastirmak ve giincel literattirler ile kiyaslama yapmaktir.

Materyal ve Metot: Bu retrospektif calismada Ocak 2019-Ocak 2020 tarihleri arasinda Erzincan Binali Yildirim
Universitesi Dis Hekimligi Fakiiltesi'ne bagvuran 4-14 yas arast 3825 cocuk hastanin klinik ve radyografik veri-
leri incelendi. Siiperniimerer disleri olan her hasta icin demografik veriler (yas, cinsiyet), stiperniimerer dis sa-
yis1, siirme durumu, morfoloji, pozisyon, bulunduklar1 dislenme dénemleri ve siiperniimerer dislerle iliskili
komplikasyonlar kaydedildi. Verilerin istatistiksel analizinde, ortalamatstandart sapma, yiizde dagilimlari ve
Ki-kare testi kullanild1. Anlamlilik p<0.05 diizeyinde degerlendirildi.

Bulgular: Calisma sonucunda 51 hastada (%1,34) toplam 64 adet stiperniimerer dis tespit edildi. Stiperntimerer
disler 1.8:1 erkek kadin oran ile erkeklerde daha fazla goriildii (p <.001). Superniimerer dis sayis1 39 vakada 1,
11 vakada 2 ve sadece 1 vakada 3 idi. Tespit edilen 64 siiperntimerer disin 40 tanesi karisik dislenme déneminde,
21 tanesi daimi dislenme doneminde ve 3 tanesi ise siit dislenme déneminde bulundugu gozlemlendi. Cogu
stiperntimerer disin maksillada bulundugu tespit edilirken morfolojik olarak konik sekilli siiperniimerer disle-
rin en sik rastlanan grup oldugu goriildii. Stiperntimerer dislerin %78,1'1 dikey pozisyonda iken %11’inin yatay
pozisyonda oldugu gozlemlendi. Incelenen vakalarda siiperniimerer dislerin %46,9'u asemptomatik iken en stk
neden olduklar1 komplikasyon ise %35,9 oranla daimi dislerin stirmelerini engellemeleriydi.

Sonug: Stiperniimerer disler erkeklerde ve maksillada daha sik goriilmekte; gelismekte olan dental okliizyona
zarar verebilecek bircok komplikasyona neden olabilmektedirler. Stiperntimerer disler hakkinda elde edilen bu
bilgiler, cocuk dis hekimlerine erken tani ve miidahale konusunda yardimei olabilir.

Anahtar Kelimeler: Siiperniimerer dis, Meziyodens, Distomolar, Retrospektif calisma, Panoramik radyografi.

ABSTRACT

Objective: The aim of this study was to determine the prevalence, characteristics and complications of super-
numerary teeth in pediatric patients in Erzincan, Turkey.

Material and Method: In this retrospective study, clinical and radiographic data of 3825 pediatric patients aged
4-14 years who applied to Erzincan Binali Yildirim University Faculty of Dentistry between January 2019 and
January 2020 were examined. For each patient with supernumerary teeth, demographic data (age, gender), the
number of supernumerary teeth, the state of eruption, morphology, position, the period of their dentition, and
complications associated with supernumerary teeth were recorded. Data were analyzed using meantstandard
deviation, percentage distributions and Chi-square test. Significance was evaluated at the p<0.05 level.
Results: As a result of this study, a total of 64 supernumerary teeth were detected in 51 patients (1.34%). Super-
numerary teeth were more common in males than females with a ratio of 1.8:1 (p<.001). The number of super-
numerary teeth was one in 39 cases and it was observed that 40 of the 64 supernumerary teeth detected in the
mixed dentition. While most supernumerary teeth were found in the maxilla, morphologically conical shaped
supernumerary teeth were found to be the most common group. 78.1% of supernumerary teeth were in vertical
position. While 46.9% of the supernumerary teeth were asymptomatic, the most common complication they
caused was that preventing the eruption of permanent teeth (35.9%).

Conclusion: Supernumerary teeth are more common in males and in maxilla; they can cause many complicati-
ons that can damage the developing dental occlusion. This information about supernumerary teeth can help
pediatric dentists with early diagnosis and intervention.

Keywords: Supernumerary teeth, Mesiodens, Distomolar, Retrospective study, Panoramic radiography.
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GIRIS

Dis hekimleri, rutin oral ve radyografik muayene-
lerde genellikle dislerin gelisim anomalileri ile kars1
karstya kalabilmektedirler (Afify ve Zawawi, 2012).
Stuperntimerer dislerin varlig, siit ve erken karisik
dislenme donemlerini etkileyen, hastalarda yaygin
olarak bildirilen 6nemli anomalilerden biridir. Bu
tip disler, bazen oral kavitede veya rastlantisal ola-
rak bir rontgen filminde goriilebildigi gibi stireme-
mis bir kalic1 disin nedeni de olabilirler (Alaejos ve
ark., 2000).

Stuperntimerer disler, normal dis formiiltine (20 adet
stit dislerinde ve 32 adet kalic1 dislerde) gore fazla
sayida disin varlig1 olarak tanimlanir (Leco Berrocal
ve ark., 2007). Bu anomalinin rapor edilen preva-
lans1 kalic1 dislerde % 0,1 ile % 3,8 arasinda degis-
mekte olup, siit dislerinde % 0,3 ile % 0,6 arasinda
degismektedir (Diaz ve ark., 2009). Stiperntimerer
dislere erkeklerde kadinlardan daha sik rastlanil-
maktadir (Salcido-Garcia ve ark., 2004).

Stuperntimerer dislerin kesin etiyolojisi bilinme-
mekle birlikte, varliklarini aciklamak igin gesitli teo-
riler varsayilmaktadir. Bunlar arasindan disleri
daha fazla olan antropoidlerde bir gerileme, otonom
resesif kalittim veya x kromozomu ile baglantili olan
filogenetik teori, lokal bir travma sonucu anormal
bir doku reaksiyonu, cevresel faktorler, dis germinin
fazla boliinmesi ve dis laminasinin hiperaktivitesi
teorisi en ¢ok kabul edilen teorileridir (Rao ve Chid-
zonga, 2001).

En sik yerlesim yerleri, tiim stiperntimerer dislerin %

80'inin bulundugu maksilla 6n bolge (meziyodens-
ler)'dir. Daha nadiren, tist cene distomolar bolgede,
alt ve tist cene premolar bolgesinde, alt cenede dis-
tomolar bolgede ve alt genede kesici disler bolge-
sinde de goriilebilmektedir (Leco Berrocal ve ark.,
2007). Klinik olarak, stiperntimerer disler, daimi dis-
lerin gomiik kalmasi veya stirmelerinin gecikmesi,
ektopik dis stirmeleri, dislerin yer degistirmeleri, fo-
liktiler kistler ve cerrahi veya ortodontik mitidahale

gerektiren diger degisiklikler gibi farkli lokal bozuk-
luklara neden olabilir (Zilberman ve ark., 1992; De
Oliveira ve ark., 2008).

Dis anomalileri ile ilgili yapilan ¢alismalar, cesitli
popiilasyonlarda stiperniimerer dislerin prevalans
sonugclar1 arasinda énemli farkliliklar oldugunu or-
taya koymaktadir. Bu calismanin amaci Tiirkiye'nin
dogusunda Erzincan bolgesinde pedodonti klini-
gine basvuran cocuk hastalarda stiperntimerer dis-
lerin prevalansini ve 6zelliklerini belirlemek, neden
olduklar1 komplikasyonlar1 arastirmak ve giincel li-
terattirler ile kiyaslama yapmaktir.

MATERYAL ve METOT

Bu arastirmada 2019 Ocak -2020 Ocak tarihleri ara-
sinda Erzincan Binali Yildirim Universitesi Dis He-
kimligi Fakiiltesine (Erzincan, Ttirkiye) basvuran 4
ila 14 yaslar1 arasinda 3825 hastanin (2162 erkek ve
1663 kadin) panoramik radyografileri kullanilarak
retrospektif bir calisma yapildi. Bu calismada Erzin-
can Binali Yildirim Universitesi Klinik Arastirmalar
Etik Kurulu'ndan 22/07/2020 tarih ve 33216249-
50.01.02-E.25458 sayst ile etik kurul onay1 alind1 ve
Helsinki bildirgesinden gelen yonergeler takip edildi.
Calisma igin gerekli orneklem biiytkligii Erzincan
bolgesindeki 4-14 yas grubu birey sayisi {izerinden
(33972) hesapland1 ve minimum orneklem biiyiik-
lugii 380 olarak belirlendi. Calismada incelenen has-
talarin ebeveynlerinden bilgilendirilmis onam form-
lar1 alindi. Dis biiytimesini etkilemis olabilecek has-
taliklar, travma veya dis kir1g1 olan hastalar; veya ya-
rik dudak / damak gibi konjenital anomalileri ve ka-
litsal hastaliklar1 ya da sendromlari olan hastalar (6r:
Down sendromu veya kleidokraniyal disostoz) calis-
maya dahil edilmedi. Stiperniimerer disleri olan her
hasta icin, stiperntimerer disin demografik degisken-
leri (yas ve cinsiyet), sayisi, bulundugu yeri, stirme
durumu, anatomik pozisyonu, neden olduklar
komplikasyonlar ve morfolojisi kaydedildi. Topla-
nan veriler IBM SPSS Statistics for Windows, Version
22.0 (IBM Corp. Released 2013. IBM SPSS Statistics
for Windows, Version 22.0. Armonk, NY: IBM Corp.)
yazilim programu kullanilarak istatistiksel olarak
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analiz edildi. Yas, ortalamalar ve standart sapma ola-
rak ozetlendi ve diger tim degiskenler frekans ve
ytizde olarak hesaplandi. Anlamhilik p<0.05 diize-
yinde degerlendirildi. Cinsiyet ile stiperntimerer dis
goriilme siklig1 arasindaki iliski Ki-kare testi ile kar-
silastirildi (p<0.05).

BULGULAR

Belirtilen stire zarfinda 3825 Tuirk vaka (2162 erkek,
1663 kadin) incelendi. Bunlardan 33'ti erkek ve 18'i
kadmn (1.8: 1 erkek kadin oranina sahip) toplam 51
vakada (% 1.34) stiperntimerer dis varlig1 saptandi

(p<.001) (Sekil 1).

CiNSIYET

MErkek WKz

Sekil 1. Siiperniimerer dislerin cinsiyete gore dagi-
lima.

Tablo 1'de stiperntimerer dislerin 6zellikleri gosteril-
mistir. Olgularin %76,4"tinde (n = 39) bir stiperntime-
rer dis, % 21,6’sinda (n = 11) iki stiperniimerer dis, %
2’sinde (n=1) ti¢ adet stiperntimerer dis gozlemlendi.
Bu galismada toplam 64 adet stiperntimerer dis goz-
lendi; bunlarin %73,3"t (n = 47) tist genede bulunur-
ken, % 26,7’si (n = 17) alt ¢enede tespit edildi (Sekil
2).

Bulunduklari Ceneler

mMaksilla = Mandibula

Sekil 2. Stiperniimerer dislerin bulunduklar1 ¢ene-
lere gore dagilim

Tablo 1. Stuperntimerer dislerin 6zellikleri

Siiperniimerer Dis Ozellikleri Say1 %
Toplam Say1 64 100
Erkek 33 64,6
Cinsiyet
Kiz 18 35,4
Meziyodens 20 31,2
Distomolar 13 204
Tip Premolar 12 18,7
Lateral 11 17,2
Kanin 8 12,5
Bir Dis 39 76,4
Say1 iki Dis 11 21,6
Uc¢ Dis 1 2
Maksilla 47 73,3
Lokasyon
Mandibula 17 26,7
Gomiik 49 76,5
Siirme Durumu
Surmiis 15 23,5
Vertikal 50 78,1
Horizontal 7 11
Pozisyon
Meziyoangular 6 93
Ters 1 1,6
Konik 37 57,8
Morfoloji Tiiberkiil 20 31,2
Yuvarlak 7 11
Karisik Dentisyon 40 62,5
Dentisyon Daimi Dentisyon 21 32,8
Stit Dentisyon 3 4,7
Asemptomatik 30 46,9
Stirmeyi Engelleyen 23 35,9
Komplikasyon
Carpiklik 8 12,5
Odontojenik Kist 3 4,7

En sik bulunan stiperntimerer disler meziyodensler
(% 31,2) iken, ardindan bunu distomolar (% 20,4),
premolar (% 18,7), lateral (% 17,2) ve kopek disleri (%
12,5) izledi. Tespit edilen stiperniimerer disler stirme
durumlarina gore incelendiginde % 76,5'i (n=49) ke-
mik ici gomiult durumdayken, % 23,51 (n=15) ise
strmiis olarak gozlemlendi (Sekil 3).
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Strme Durumlari

0 20 40 60 80 100

Sekil 3. Stiperntimerer dislerin stirme durumlarma
gore dagilimu.

Incelenen siiperniimerer dislerin % 78,1'i (n=50) ver-
tikal pozisyonda iken, % 11'i (n=7) horizontal, %9,3"ti
(n=6) meziyoangular, % 1,6's1 (n=1) ise ters pozis-
yonda gozlemlendi. En sik gozlemlenen stiperniime-
rer disler % 57,8 (n=37) goriilme siklig1 ile konik sek-
linde olanlar iken, tiiberkiil sekilde olanlar % 31,2
(n=20), yuvarlak sekilde olanlar ise % 11 (n=7) ora-
ninda tespit edilmistir (Sekil 4).

Morfoloji

Yuvarlak

Konik

Tliberkdl

Sekil 4. Stiperniimerer dislerin morfolojilerine gore
dagilima.

Tespit edilen 64 adet stiperntimerer disin % 62,5
(n=40) karisik dislenme doneminde, % 32,8’ (n=21)
daimi dislenme doneminde, % 4,7’si (n=3) ise stit dis-

lenme déneminde gozlemlenmistir (Sekil 5).

Supernimerer Dislerin Bulunduklari
Dentisyon

70

60
50
40
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20
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0 ||

Kansik Dentisyon Daimi Dentisyon Sit Dentisyon

Sekil 5. Superntimerer dislerin bulunduklar1 dentis-
yona gore dagilimi.

Bu calismada stiperntimerer dislerin neden olduklar1
komplikasyonlara bakildiginda % 46,9u (n=30)
asemptomatik iken, % 35,9'u (n=23) ise daimi disin
stirmesini engellemisti. Toplamda 64 siiperniimerer
disin % 12,5'i (n=8) dislerde carpikliga neden olur-
ken, % 4,7’si (n=3) ise odontojenik kistlere neden ol-
maktadir (Sekil 6).

Komplikasyonlar

50

40
30
20
. ]
0 [ |
Asemptomatik  Slrmeyi Carpiklik Odontojenik
Engelleyen Kist

Sekil 6. Siiperntimerer dislerin neden olduklar
komplikasyonlara gore dagilimi

TARTISMA

Stiperntimerer disler cocuk hastalarda karsilasilan
nadir gelisimsel anomalilerdir. Bu calismaya stit, ka-
ristk ve daimi dislenme doneminde olan 4-14 yas
aras1 3825 ¢ocuk hasta dahil edilmistir. Yapilan calis-
malarda, stiperntimerer dislerin hem erkeklerde
hem de kadinlarda bulundugu, ayrica cesitli popii-
lasyonlarda stiperntimerer dis prevalanslarmm %
0,04 ila 2,4 oldugu bildirilmistir (Afify ve Zawawi,
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2012; Arikan ve ark., 2013; Shokri ve ark., 2014; Bur-
han ve ark., 2015; Vani ve ark., 2016; Lagana ve ark.,
2017). Calismamizda, stiperniimerer dislerin preva-
lans1 daha once yapilan arastirmalarla uyumlu ola-
rak % 1,34 oraninda tespit edilmistir. Calismamizda
erkeklerde kadinlardan daha sik stiperniimerer dis
gozlenmistir. Bu bulgu erkeklerin kadinlardan yak-
lasik iki kat daha fazla etkilendigini bildirilen veri-
lerle uyumludur (Scheiner ve Sampson, 1997; Béck-
man ve Wahlin, 2001; Ata-Ali ve ark., 2014; Lagana
ve ark., 2017; Zakirulla ve ark., 2019; El-halafawey ve
ark., 2021).

Literattirdeki calismalarla (Salcido-Garcia ve ark.,
2004; Celikoglu ve ark., 2010; Arikan ve ark., 2013;
Burhan ve ark., 2015) uyumlu olarak, bu calisma
maksillada (%73,3), mandibuladan daha fazla sayida
stiperniimerer dis bulmustur. Bu bulgu, Lagana ve
ark. (2017)'mn stiperniimerer dislerin % 78,2'sinin
maksiller arkta oldugunu gozlemledikleri calisma-
nin sonucuna oldukca yakindir. Ayrica, stiperntime-
rer dislerin yaklasik %90 oranda maksillada bulun-
dugunu bildiren diger yazarlarla (Rajab ve Hamdan,
2002; Gupta ve Kumar, 2017; Kasimoglu ve ark., 2020)
da ayru fikirdedir.

Calismamizda stiperniimerer disleri olan 51 kisiden %
76,4'tinde tek bir stperntimerer dis saptanirken,
daha az sayida olguda iki ve ii¢ stiperntimerer dis
gozlemlenmistir. Bulgularimiz, stiperntimerasyonlu
hastalarin % 78.3'tnde bir, % 21.6'sinda iki ve %
2.9'unda {ii¢ veya daha fazla stiperniimerer dis bu-
lundugunu bildiren diger yazarlarla uyumludur
(Yassin, 2016). Bu sonuglar Rajab ve Hamdan
(2002)'1n ve Zakirulla ve ark.”in (2019) bulgularma da
benzerlik gostermektedir. Buna karsin bazi arastir-
macilar ise inceledikleri popiilasyonlarda ikiden
fazla stiperntimerer dis goriilen vaka olmadigini bil-
dirmislerdir (Gupta ve Kumar, 2017;Arandi ve ark.,
2020).

Bu calismada stirme durumu degerlendirilirken, sii-
perniimerer dislerin bliytik cogunlugunun stirme-
mis oldugunu tespit edilmistir. Sonuglarimiz, litera-

tirdeki diger calismalarin bildirdikleri gomiik pozis-
yondaki stiperniimerer dislerin prevelanslar: ile
uyumludur (Asaumi ve ark., 2004; De Oliveira Go-
mes ve ark., 2008; Celikoglu ve ark., 2010; Burhan ve
ark., 2015). Daha once gerceklestirilen ¢calismalarda
arastirmacilar bulduklar1 stiperntimerer dislerin %
73,7 sinin stiremedigini bildirmislerdir (Singh ve ark.,
2014). Yapilan calismalarda stiperntimerer dislerin
en fazla vertikal pozisyonda ve konik sekilde bulun-
duklar1 gosterilmistir (Fernandez Montenegro ve
ark., 2006; Liu ve ark., 2007; Celikoglu ve ark., 2010;
Arandi ve ark., 2020). Gergeklestirilen bu ¢alismada
ise, literatiirdeki calismalara benzer sekilde sii-
perntimerer dislerin en fazla vertikal konumda ol-
duklari tespit edilmistir.

En sik bulunan stiperntimerer dislerin meziyodens-
ler oldugu bildirilmistir (Fernandez Montenegro ve
ark., 2006; Ferrés-Padré ve ark., 2009; El-halafawey
ve ark., 2021). Baz1 yazarlar (Menardia-Pejuan ve
ark., 2000; Fernandez Montenegro ve ark., 2006;
Arandi ve ark., 2020) meziyodensleri distomolar dis-
lerin takip edebilecegini diistinmektedir, ancak diger
arastirmacilar (Leco Berrocal ve ark., 2007; Vani ve
ark., 2016) meziyodensleri lateral dislerin takip etti-
gini bildirmistir. Bu ¢alismanin Turk popiilasyonun-
daki sonuglari, en sik bulunan stiperntimerer dislerin
meziyodensler, ardindan sirasiyla distomolarlar,
premolar disler, lateral disler ve kdpek disleri oldu-
gunu gostermistir.

Bircok calismada (Fernandez Montenegro ve ark.,
2006; Esenlik ve ark., 2009; Singh ve ark., 2014, Kasi-
moglu ve ark., 2020), stiperntimerer dislerin seklinin
kalic1 dislerde konik olarak tespit edildigi goriilmek-
tedir. Bu calismada da, en sik gozlemlenen dis sekli
konik iken; bunu sirasiyla tiiberkiil ve yuvarlak se-
killi superntimerer disler takip etmistir. Sonuglari-
mizla uyumlu olarak Gupta ve Kumar (2017) da, ca-
lismalarinda en sik goriilen dis seklinin konik oldu-
gunu, bunu ttiberkiil seklinin izledigini bildirmistir.
Calismamizda daha once yapilmis bir arastirma ile
uyumlu olarak, tespit edilen stiperntimerer dislerin
biiytik cogunlugu karisik dislenme doneminde, cok
az1 ise stit dislenme doneminde gozlemlenmistir
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(Burhan ve ark., 2015). Literatiirdeki baz1 ¢alismalar
bu bulgumuzu desteklerken (Zakirulla ve ark., 2019;
Kasimoglu ve ark., 2020); bir baska ¢alisma ise sonug-
larimizdan farkl: olarak siit dentisyonda, daimi den-
tisyona es sayida stiperniimerer dis saptamistir (Sy-
riac ve ark., 2017). Ancak bu calismalarin hepsi sii-
perntimerer dislerin en sik karisik dislenme doéne-
minde goriildtigiint bildirmistir.

Bu ¢alismanin sonuglarina gore, stiperniimerer disle-
rin en sik neden oldugu komplikasyon daimi dislerin
stirmesini engellemeleridir. Incelenen olgularda sii-
perntimerer dislerin daimi dislerde carpiklik ve
odontojenik kist olusumu gibi komplikasyonlara da
neden oldugu tespit edilmesine ragmen, bu olgu-
larda genellikle asemptomatik olduklar1 gézlemlen-
mistir. Daha 6nce yapilan ¢calismalar incelendiginde,
stiperniimerer dislerin en sik neden olduklar1 komp-
likasyonun bu c¢alisma ile uyumlu olarak daimi dis-
lerin stirmelerini engellemeleri oldugu tespit edil-
mistir (Garvey ve ark., 1999; Rajab ve Hamdan, 2002;
Brook ve ark., 2009; Kasimoglu ve ark., 2020). Si-
perntimerer dislerin tedavisi sebep olduklar1 komp-
likasyonlara baglidir. Bu nedenle tedavilerinin yone-
timi kapsaml1 bir planlama icerisinde olmal1 ve tek
basina dustintilmemelidir. Genellikle, herhangi bir
komplikasyon tespit edilirse stiperniimerer dislerin
cekimi gerceklestirilir. Ancak, stiperntimerer dislerin
herhangi bir estetik veya okliizal rahatsizliga neden
olmadig ve bir komplikasyonla iliskilendirilmedigi
durumlarda, gozlem altinda tutmak ve takip etme-
nin en iyi prensip oldugu diistiniilmektedir (Back-
man ve Wahlin, 2001).

Farkli popiilasyonlardaki stiperntimerer disler igin
bildirilen prevalans degerleri ve ¢zelliklerindeki de-
gisiklikler, belki de etnik farkliliklar, yerel gevresel
ve diyet faktorleri nedeniyle olabilir. Ayrica, 6rnek-
leme kriterleri, teshis araglar1 ve yas gruplar: bildiri-
len varyasyonlara katkida bulunabilir.

Her ne kadar bu calisma Tiirk halkini bir biitiin ola-
rak temsil etmese de, sonuglar birinci basamak saglik
calisanlari igin yararl olup, incelenen hastalar Ttirki-

ye'nin bu bolgesinde dis hekimligi fakiiltesi hastane-
sine basvuran ¢ocuk hastalarinin gesitliligini temsil
etmektedir. Bu ¢alisma ile stiperntimerer disler hak-
kinda elde edilen bilgiler, cocuk dis hekimligi acisin-
dan stiperniimerer dislerin erken tani, miidahale ve
neden olabilecekleri bircok olas1 komplikasyonu 6n-
lemede faydali olabilecektir.

Sonug olarak, Tiirkiyenin bu cografi bolgesinde ince-
lenen ¢ocuk hastalarda stiperntimerer dislerin preva-
lans1 ve sahip olduklar: 6zellikler bir takim farklilik-
lar gostermekle beraber genel hatlariyla literatiirle
uyumludur. Bu tip dislerin biiyiik bir kismi gomiilii
pozisyonda oldugundan rutin oral muayeneler sira-
sinda teshis edilemeyebilir, ancak herhangi bir
komplikasyona neden olduklarinda veya radyogra-
fik incelemeler sirasinda tespit edilebilmektedirler.
Stuperntimerer dislerin teshisinin gecikmesi, ¢cocuk
hastalar icin daha kapsamli tedaviler gerektirecegin-
den erken tam1 ve tedavi ile neden olabilecekleri

komplikasyonlarin énlenmesi acisindan énemlidir.
Cikar Catismasi

Yazarlar ¢ikar catismasi olmadigini beyan eder.
Finansal Destek

Yazarlar bu calisma igin finansal destek almadikla-

rin1 belirtmislerdir.
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INTRODUCTION

Methotrexate (MTX) is a folic acid antagonist that
works by inhibiting the dihydrofolate reductase en-
zyme. It's used to treat cancer and autoimmune in-
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OZET

Amag: Bu calismada bromelainin (BRM) metotreksat (MTX) kaynakli bobrek ve karaciger hasarma karsi
potansiyel koruyucu etkilerinin arastirilmas: amaglandi.

Materyal ve Metot: Dort gruba ayrilan sicanlarda (n=7); kontrol grubuna 14 giin gavaj yoluyla distile su ve
tiglincii giin intraperitoneal (i.p.) fizyolojik salin (%0.9 NaCI) verildi; BRM grubuna 14 giin boyunca gavaj yol-
uyla 200 mg/kg BRM ve iiciincii giin i.p fizyolojik salin (%0.9 NaCI); MTX grubuna 14 giin boyunca gavaj yol-
uyla distile su ve tigtincii giinde i.p. tek doz 20 mg/kg MTX; BRM+MTX grubuna 14 giin boyunca gavaj yoluyla
200 mg/kg BRM ve ticiincii giinde i.p. tek doz 20 mg/kg MTX uygulandi. Deney sonunda sicanlar dekapite
edildi, bobrek ve karaciger dokular1 -80 °C'de muhafaza edilerek, doku homojentlarindan elde edilen superna-
tantlarda biyokimyasal analizler gerceklestirildi.

Bulgular: MTX uygulamasi ile oksidasyon belirteci tiyobarbitiirik asit reaktif madde (TBARS) seviyeleri kontrol
grubuna kiyasla artti; antioksidanlar siiperoksit dismutaz (SOD), glutatyon (GSH), glutatyon peroksidaz (GPx)
ve katalaz (CAT) aktiviteleri kontrol grubuna goére azaldi. BRM'nin MTX ile birlikte uygulanmasi, TBARS se-
viyesinde azalmaya ve GSH, CAT, SOD ve GPx aktivitelerinde artisa neden oldu.

Sonug: Bu calismada MTX'in bobrek ve karaciger dokularinda oksidatif hasara neden oldugu ve BRM'nin bu
hasar1 6nledigi belirlenmistir.

Anahtar Kelimeler: Metotreksat, Oksidatif hasar, Bobrek, Karaciger, Bromelain.

ABSTRACT

Objective: The goal of this study was to look into whether bromelain (BRM) could protect against methotrexate
(MTX)-induced kidney and liver damage.

Material and Method: The rats were divided into four groups (n=7); the control group was given distilled water
by gavage for 14 days and intraperitoneal (i.p.) physiological saline (%0.9 NaCI) on the third day; the BRM
group was given 200 mg/kg BRM by gavage for 14 days and i.p. physiological saline (%0.9 NaCI) on third
day; the MTX group was given distilled water by gavage for 14 days and i.p. single dose of 20 mg/kg MTX on
the third day; the MTX+BRM group was given 200 mg/kg BRM by gavage for 14 days and i.p. single dose of
20 mg/kg MTX on the third day. Rats were decapitated at the end of the experiment, kidney and liver tissues
were kept at -80°C, and biochemical analyzes were performed on the supernatants obtained from tissue homo-
gentates.

Results: With the administration of MTX, oxidation indicator thiobarbituric acid reactive substance (TBARS)
levels increased in comparison with the control group; antioxidants- glutathione peroxidase (GPx), glutathione
(GSH), superoxide dismutase (SOD), and catalase (CAT) activities were decreased compared to the control
group. Co-administration of BRM with MTX resulted in reduction in TBARS level and increase in GSH, CAT,
SOD, and GPx activities.

Conclusion: In this study, it was determined that MTX caused oxidative damage in kidney and liver tissues and
BRM prevented this damage.

Keywords: Methotrexate, Oxidative damage, Kidney, Liver, Bromelain.

well as gynecological pathologies like ectopic preg-
nancy and gestational trophoblastic diseases (Hafez
et al., 2015). Serious side effects observed in various
organs and tissues, including the gastrointestinal
tract, liver, kidneys, and nervous system limit the

flammatory disorders like rheumatoid arthritis, as
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use of MTX. Oxidative stress and inflammatory pro-
cesses have been linked to these adverse effects
(Bernsen et al., 2020). Interference of MTX with fo-
late metabolism, deterioration of intracellular
methabolic pathways and mitochondrial enzymes
by polyglutamated forms of MTX mediate these ad-

verse effects (LaCasce, 2021).

The pineapple from the Bromeliaceae family grows
in the equatorial region; it is a plant with anti-cancer,
anti-inflammatory, antioxidant, and anti-platelet ef-
fects (El Demerdash et al., 2020). Bromelain (BRM) is
obtained from pineapple; it is a mixture of carbohy-
drates and various thiol endopeptidases, gluco-
sidases, phosphatases, cellulases, peroxidases, gly-
coproteins and protease inhibitors, however the
mode of its action is not properly understood (Pavan
et al., 2012). BRM, which is absorbed from the intes-
tines without losing its biological effectiveness, has
been reported to have positive effects in various dis-
eases such as surgical traumas, platelet aggregation
inhibition, thrombophlebitis, sinusitis, pyelonephri-
tis, bronchitis, and angina pectoris. (White et al.,
1988; Castell et al., 1997; Pavan et al., 2012).

The goal of this study was to see if BRM could pro-
tect kidney and liver cells from oxidative damage
caused by MTX. We assessed the antioxidant mark-
ers glutathione peroxidase (GPx), superoxide dis-
mutase (SOD), catalase (CAT), and reduced gluta-
thione (GSH) activity, as well as the oxidative stress

marker thiobarbituric acid reactive substance
(TBARS).
MATERIAL and METHOD

Chemicals: Methotrexate (Kocak Farma, 500 mg/20
ml) and BRM (Solgar, 500 mg, Leonia, New Jersey)
were purchased from the pharmacy and all other
chemicals were of analytical grade or the highest pu-

rity available and were obtained from Sigma-Aldrich.

Experimental animals and study design: Ethics
committee approval of the study was received from
Adiyaman University Animal Experiments Ethics
Committee (31.10.2019- 2019/050). 28 Sprague Daw-
ley male rats were used. During the study, feed and

water were given ad libitum to the rats, which were
housed in polypropylene cages with a 12-hour light-
dark cycle and a constant temperature of 21°C.

Twenty eight rats were divided equally into four
groups as 7 rats in each group. The rats in the control
group were given distilled water by gavage once a
day for 14 days and injected a single dose of physio-
logical saline i.p. on the third day. The rats in the
BRM group were given 200 mg/kg BRM by gavage
once a day for 14 days, and a single dose of physio-
logical saline was injected i.p. on the third day. The
rats in the MTX group were administered distilled
water by gavage once a day for 14 days with distilled
water and on the third day a single dose of 20 mg/kg
MTX was administered ip. The rats in the
MTX+BRM group were administered 200 mg/kg
BRM once a day for 14 days by gavage and on the
third day a single dose of 20 mg/kg MTX by i.p. in-
jection. At the end of the study, rats that were admin-
istered general anesthesia with a xylazine-ketamine
mixture were decapitated. Kidney and liver tissues
were rapidly removed and stored at -80 °C for bio-

chemical measurements.

Biochemical measurements: Tissues were homoge-
nized in 0.2 M Tris-HCl buffer (pH: 7.4) under cold
chain conditions to achieve a 1:10 (w/v) dilution of
the entire homogenate. The direct homogenate was
used for TBARS measurements. SOD, CAT, and GPx
activities and GSH levels were determined from the
supernatants obtained by centrifuging the homoge-
nates at 3220 rpm for 30 min (4 °C). TBARS levels, a
lipid peroxidation index, were measured using Ya-
gi's method (Yagi, 1998). The samples were evalu-
ated spectrophotometrically by measuring at 532 nm
and the results were shown as nmol/g tissue. SOD,
CAT, and GPx are members of the cellular enzymatic
antioxidant defense system. SOD serves as the first
line of defense against free oxygen radicals by con-
verting superoxide anion to hydrogen peroxide, and
decreasing CAT and GPx hydrogen peroxide to wa-
ter in mitochondria. (Ighodaro and Akinloye, 2018).
The spectrophotometric method was used to deter-
mine SOD, CAT, and GPx activities and results were
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expressed as units/mg tissue protein. For determin-
ing SOD activity, method of Sun et al. (Sun et al., 1998)
was used. In this method, which is based on the in-
hibition of nitroblue tetrazolium (NBT) reduction
caused by the superoxide radical produced by the
xanthine/xanthineoxidase system, the enzyme activ-
ity that inhibits NBT reduction by 50% is accepted as
1 SOD activity. CAT activity was determined by the
method of Aebi (Aebi, 1974) based on the principle
of monitoring the degradation of hydrogen peroxide
in the environment by the effect of CAT as a decrease
in absorbance at 240nm wavelength. The absorbance
difference per unit time was used as a measure of
CAT activity. GPx activity was determined accord-
ing to the method of Paglia and Valentine (Paglia and
Valentine, 1967). In this method, GPx, which reduces
hydrogen peroxide to water, converts the reduced
glutathione into its oxidized form. In the presence of
glutathione reductase and NADPH, oxidized gluta-
thione is reduced back to reduced glutathione. The
decrease in NADPH in the medium is followed as a
decrease in absorbance at 340 nm. The decrease in
absorbance is proportional to the activity of GPx.
GSH is one of the members of the second line antiox-
idant defense system. It scavenges free radicals by
donating them electrons. GSH levels were deter-
mined spectrophotometrically by measuring at 412
nm wavelength according to the method of Sedlak
and Lindsay (Sedlak and Lindsay, 1968). Tissue GSH
levels were expressed as nmol/mg tissue protein.

The Lowry method was used to determine the
amount of tissue protein (Lowry et al., 1951).

Statistical Analysis: Statistical analyzes were per-
formed using the IBM SPSS 21 program. Whether the
data showed normal distribution or not was ana-
lyzed with the Shapiro-Wilk test. One-way analysis
of variance (ANOVA) test was used to compare var-
iables between groups. According to Levene test
analysis, Tukey HSD was used for variables with ho-
mogeneous variance and Games-Howell test was
used for variables with non-homogeneous variance
as post hoc tests. The mean and standard error of the
results were calculated (SEM). Statistical significance
was defined as p<0.05 value (95 percent confidence
interval).

RESULTS

Kidney and liver tissue TBARS and GSH levels and
SOD, GPx and CAT activities are given in tables 1
and 2. In our study, administration of MTX increased
TBARS levels in kidney tissue compared to the con-
trol group; and caused decrease in SOD GPx, GSH
and CAT activities without statistical significance.
Co-administration of BRM with MTX caused a sig-
nificant reduction in TBARS level compared to MTX
group; and caused increase in SOD, GPx, GSH and
CAT activities although without statistical signifi-

cance.

Table 1. Changes in TBARS, SOD, GPx, GSH and CAT levels in kidney tissues of rats treated with MTX and

BRM
Kidney TBARS (nmol/g) GSH (nmol/mg) SOD (U /mg) GPx (U/mg) CAT (U/mg)
Control 88,68+0,37a 18,00+1,37 3,95+0,28 0,91+0,06 444,44+20,15
BRM 73,951,200 20,03+1,61 4,1610,54 1,03+0,08 450,58+11,28
MTX 92,28+0,65a 17,0941,16 3,9610,13 0,90+0,04 414,22+46,77
MTX+BRM  82,98+0,95¢ 17,60+1,09 4,33+0,42 0,960,05 439,69+19,94

Means bearing different superscripts within same column were significantly different (P < 0,05). Mean+SEM.
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In comparison with the control and BRM groups,
MTX administration resulted in a large increase in
TBARS levels in liver tissue, as well as a significant
decrease in GSH, SOD, GPx, and CAT activities. In
comparison to the MTX group, administration of

BRM with MTX resulted in a large decrease in
TBARS levels, as well as a considerable increase
inGSH, SOD, GPx, and CAT activities as shown in
the Table 2.

Table 2. Changes in TBARS, SOD, GPx, GSH and CAT levels in liver tissues of rats treated with MTX and

BRM.
Liver TBARS (nmol/g) GSH (nmol/mg) SOD (U/mg) GPx (U/mg) CAT (U/mg)
Control 22.21+1.75a 8.51+0.582 2.66+0.14 0.84+0.042 1490.99+61.272
BRM 23.18+2.40a 8.24+0.752 2.75+0.22 0.87+0.052 1456.67+81.52a
MTX 43.15+4.29> 4.30£0.31b 2.32+0.06 0.57+0.03b 1076.87+53.74b
MTX+BRM 31.53+0.73a 7.54+0.21a 2.45+0.09 0.75£0.01a 1252.18+30.623b

Means bearing different superscripts within same column were significantly different (P<0.05). Mean+SE.

DISCUSSION

MTX, a folate antimetabolite cytotoxic antineoplastic
agent, is used in the treatment of many malignancies.
It is also used in the treatment of rheumatoid arthri-
tis and some other rheumatic and inflammatory dis-
eases due to its immunosuppressive/ modulatory ef-
fects (Wang et al., 2018). MTX-polyglutamates
formed after entering the cell potently inhibit the di-
hydrofolat reductase enzyme. Inhibition of the dihy-
drofolate reductase enzyme stops protein synthesis
by blocking the synthesis of thymidines and purines,
which need tetrahydrofolate for their synthesis
(Wang et al., 2018). Methotrexate causes serious side
effects in many tissues and organs, especially in tis-
sues with high proliferation, that limit its use. Hepa-
totoxicity, nephrotoxicity, pulmotoxicity, hemato-
toxicity, neurotoxicity, cardiotoxicity, gastrointesti-
nal, gonadal toxicity, and neocarcinogenic effects are
the main side effects (Campbell et al., 2016). Side ef-
fects depend on dose, administration route, and fre-
quency of administration and concomitant use of fo-
linic acid.

Kidneys and liver are organs responsible for homeo-
stasis, toxin/metabolite/drug elimination and com-

plex metabolic functions in the organism. Methotrex-
ate-induced nephrotoxicity and hepatotoxicity are
attributed to the pathological processes of oxidative
damage, inflammation, and apoptosis (Yal¢in and
Gurel, 2020).

In this study, administration of 20 mg/ kg single dose
of MTX caused an increase in TBARS levels and a de-
crease in SOD, GPx, GSH, CAT activities in rat kid-
ney and liver tissues. These results were consistent
with the literature detecting oxidative damage
caused by MTX (Yalgin and Giirel, 2020).

BRM is a mixture of sulfur-containing enzymes iso-
lated from pineapple. BRM, which is absorbed with-
out losing its biological activity and deteriorating af-
ter oral administration and has no side effects even
with long-term use (Agarwal et al., 2016). Further-
more, BRM's antioxidant properties have been estab-
lished in earlier research. Oral administration of 250
mg/kg BRM against aluminum-induced oxidative
damage significantly decreased TBARS and HO:
levels and increased GSH, SOD, CAT and GPx activ-
ities in rat kidney tissue (El Demerdash et al., 2020)
and in rat testis tissue (Jebur et al., 2020).

Agarwal et al. (Agarwal et al., 2016) showed that ad-
ministration of 70 mg/kg BRM to mice exposed to
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dichlorvos toxicity significantly reduced serum
TBARS and protein carbonyl content- another indi-
cator of oxidative stress, and increased GSH level
and SOD, CAT, and GPx activities.

In our study, 200 mg/ kg oral BRM administration in-
creased GSH, GPx, CAT, and SOD activities com-
pared to the MTX administered group. As a result,
the application of BRM provided partial improve-
ment against MTX-induced oxidative kidney and
liver damage. Therefore, BRM may be useful in pre-
venting nephrotoxicity and hepatotoxicity that may
occur in people receiving MTX therapy.

Conflict of Interest: No conflict of interest declared
by the authors.
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OZET

Amag: Bu calismanin amaci, benign ve malign hastaliklar nedeniyle splenektomi uygulanan olgularin ameliyat
oncesindeki, ameliyat sirasindaki ve ameliyat sonrasindaki farkliliklarin1 degerlendirmektir.

Materyal ve Metot: Ocak 2015-Ocak 2021 tarihleri arasinda ticiincii basamak bir saglik kurulusunda
splenektomi yapilan yetiskin hastalar (18 yas ve tizeri) retrospektif olarak tarandi. Hastalar, benign hastaliklar
nedeniyle splenektomi uygulanan hastalar (n=35) ve malignite cerrahisi sirasinda splenektomi uygulanan has-
talar (n=45) olmak {izere iki ana gruba ayrildi. Ayrica benign grup; travma nedeniyle, hematolojik hastaliklar
nedeniyle ve kist nedeniyle cerrahi uygulanan olgular olmak tizere 3 alt gruba ayrildi. Hastalarm tibbi
kayitlarindan elde edilen klinikopatolojik degiskenler hem ana gruplarda hem de alt gruplar arasinda
karsilastirildi.

Bulgular: Calisma kriterlerine uyan 80 hastanin yas ortalamas1 53.47+18.28 (18-86) olup; 44 hasta (%55) kadind.
Hastalarmn ortalama yasi, laparoskopik cerrahi orani, elektif cerrahi orani, postoperatif komplikasyon orani,
eritrosit siispansiyonu ve taze donmus plazma ihtiyaci, hastanede kalis stiresi ve yogun bakimda kalis siiresi
malignite grubunda daha yiiksekti. Ayrica son yillarda malignite nedeniyle splenektomi olgulari oransal olarak
daha fazla idi. Calismamn bir diger 6nemli sonucu da travmatik splenektomilerin daha uzun hastane yatisi
gerektirmesi ve bu hastalarin klinik yénetiminin diger iyi huylu splenektomi nedenlerine gore daha zor olmast
idi.

Sonug: Tim splenektomi olgular: arasinda malign splenektomi olgulari ve benign splenektomi olgular:
arasinda travmatik splenektomi uygulanan olgular hastanede kalis siiresinin daha uzun olmasi, kan tirtinlerine
daha fazla ihtiya¢ duyulmasi ve morbidite oranlarimin yiiksek olmasi nedeniyle yénetimi zordur.

Anahtar Kelimeler: Malignite, Morbidite, Mortalite, Splenektomi, Travma.

ABSTRACT

Objective: The aim of this study is to evaluate the preoperative, intraoperative and postoperative differences
in cases who underwent splenectomy for benign and malignant diseases.

Material and Method: Adult patients (18 years and older) who underwent splenectomy in a tertiary health
center between January 2015 and January 2021 were searched retrospectively. The patients were divided into
two main indication groups: patients who underwent splenectomy for benign diseases (n=35) and patients who
underwent splenectomy during malignancy surgery (n=45). In addition, the benign group was divided into 3
subgroups as patients who underwent surgery due to trauma, hematological diseases and cysts. Clinicopatho-
logical variables obtained from the patients' medical records were compared between both main groups and
subgroups.

Results: The mean age of 80 patients who met the study criteria was 53.47+18.28 (18-86), and 44 patients (55%)
were female. The mean age of the patients, laparoscopic surgery rate, elective surgery rate, postoperative com-
plication rate, need for erythrocyte suspension and fresh frozen plasma, length of hospital stay and length of
stay in the intensive care unit were higher in the malignancy group. In addition, splenectomy cases due to ma-
lignancy were proportionally higher in recent years. Another important result of the study was that traumatic
splenectomies require longer hospitalization, and the management of these patients' clinics is more difficult
than other benign splenectomy causes.

Conclusion: Among all splenectomy cases, malignant splenectomy cases and benign splenectomy cases who
underwent traumatic splenectomy are difficult to manage because of longer hospital stay, more need for blood
products, and high morbidity rates.

Keywords: Malignancy, Morbidity, Mortality, Splenectomy, Trauma.
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INTRODUCTION

Splenectomy is the surgical procedure to remove the
spleen for various indications. Indications for sple-
nectomy can be evaluated in two main categories:
benign splenectomy and malignant splenectomy.
Benign splenectomy is applied for penetrating
trauma, blunt trauma, indirect trauma, spleen cyst,
and hematological diseases. On the other hand, ma-
lignant splenectomy is performed to treat or stage
primary splenic malignancy, metastatic splenic ma-
lignancy and intra-abdominal organ malignancies
(Ahmad et al., 2017).

As the immunological functions of the spleen be-
came clear, splenectomy was not performed as often
as before. Because of its important role, the spleen-
sparing approach was developed, and more con-
servative treatments was started to prefer (Buffet et
al., 2006). However, inevitable surgical indications
remain up to date. One of the inevitable indications
for splenectomy is malignancy especially in proxi-
mal gastric cancers and distal pancreatic tumors. Be-
sides, hematological diseases unresponsive to med-
ical treatments still required splenectomy such as
immune thrombocytopenic purpura, hereditary
spherocytosis and thrombotic thrombocytopenic
purpura. One of the other inevitable splenectomy in-
dications is spleen trauma. Although spleen-pre-
serving approaches are dominant in the early stages
of spleen trauma, splenectomy is needed in ad-
vanced traumas because it will cause vital losses
(Mulfti et al., 2007).

The prevalence of overall morbidity associated with
splenectomy ranges between 21.8% and 52% (Ba-
lague et al., 2004; Arshed et al., 2011). On the other
hand, according to a large cohort study using a na-
tionwide trauma database, the overall mortality was
6.1% (Hamlet et al., 2012).

Since the subject of splenectomy has started to take
an important place in cancer surgery more than be-
nign indications, it is aimed to compare the cases of
splenectomy performed during malignancy and
splenectomy performed during benign diseases and

to emphasize what will be encountered in which
cases. Therefore, in this study, it is aimed to compare
splenectomy cases performed for benign and malig-
nant diseases according to clinicopathological fea-
tures.

MATERIAL and METHOD

Patients who were operated for splenectomy be-
tween January 2015 and January 2020 in Erzurum
City Hospital were searched retrospectively. The
study excluded the patients in the pediatric age
group (0-18 years) and those who were diagnosed
and treated at external centers and then referred to
our clinic. A total of 80 patients were enrolled in the
study after fulfilling the desired inclusion criteria via
purposive sampling technique. 80 patients were di-
vided into two main groups according to splenec-
tomy indications: patients operated due to benign
diseases and patients operated due to malignant dis-
eases. In addition, patients operated due to benign
diseases divided into three subgroups as trauma, he-
matological diseases and splenic cyst.

Data Collection

Age, gender, primary indication for splenectomy,
surgical emergency, type of surgery, year of splenec-
tomy, amount of erythrocyte suspension replace-
ment and fresh frozen plasma replacement during
hospitalization, and postoperative morbidity and
mortality were searched. Additionally, length of hos-
pital stay (at intensive care unit and total) were eval-
uated. Main groups and subgroups were compared
with suitable statistical tests.

Statistical Analysis

Statistical evaluation was made with SPSS v22.0
(IBM, Armonk, NY, USA). The normality distribu-
tion of quantitative variables was checked with
Shapiro-Wilk test, histograms, Q-Q plot, and box
plot charts. Mann-Whitney U test and Independent
Sample T test were used according to the results of
the normality tests. In addition, Chi-Square test and
Likelihood Ratio Test were used to compare qualita-
tive variables. In addition, Kruskal Wallis Test was
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used for multi-group statistical comparison because
data did not meet the parametric test assumptions. A
p-value below 0.05 was considered statistically sig-
nificant.

This retrospective study was conducted after the lo-
cal ethical committee's approval (Decision: 2021/11-
179).

RESULTS

Between January 2015 and January 2021, 80 patients
underwent splenectomy. The mean age of all pa-
tients was 53.47+18.28 (18-86), and 44 (55%) patients
were female. Splenectomy was performed in 45

(56.3%) patients due to malignancy and in 35 (43.8%)
patients due to benign diseases. There was no case of
splenectomy due to primary spleen malignancy or
metastatic spleen malignancy, and all malignant
splenectomy cases were performed during intra-ab-
dominal cancer surgery. On the other hand, benign
diseases were divided into 3 subgroups: trauma in 16
patients (20%), hematological diseases in 13 patients
(16.3%), and splenic cyst in 6 patients (7.5%). No ad-
ditional organ resection was performed in splenec-
tomy performed for benign diseases. The clinical var-
iables of the patients and comparison of these varia-
bles according to benign splenectomy and malign

splenectomy are shown in Table 1.

Table 1. Clinicopathologic, Treatment, and Outcome Variables of 80 Patients with Splenectomy and Com-

parison of Main Indication Groups.

All Cases n=80

Clinical Parameters
(meantsd)(Min-max) or

Main Indication Groups
Benign n=35 Malignant n=45

Mean rank or Mean rank or

n (%) n (%) n (%) p value
Age 53.47+18.28 (18-86) 25.60 52.09 <0.001*
Gender 0.571**
Male 36 (45%) 17 (47.2%) 19 (52.8%)
Female 44 (55%) 18 (40.9%) 26 (59.1%)
Surgical Emergency <0.001**
Elective 62 (77.5%) 19 (30.6%) 43 (69.4%)
Urgent 18 (22.5%) 16 (88.9%) 2 (11.1%)
Type of Surgery <0.001**
Open 66 (82.5%) 21 (31.8%) 45 (68.2%)
Laparoscopy 14 (17.5%) 14 (100%) 0 (0%)
Years <0.001***
2015-2016 8 (10%) 6 (75%) 2 (25%)
2016-2017 8 (10%) 5 (62.5%) 3(37.5%)
2017-2018 7 (8.8%) 7 (100%) 0 (0%)
2018-2019 14 (17.5%) 11 (78.6%) 3(21.4%)
2019-2020 26 (32.5%) 5(19.2%) 21 (80.8%)
2020-2021 17 (21.3%) 1(5.9%) 16 (94.1%)
ES replacement (units) 5.26+5.23 (0-29) 26.27 51.57 <0.001*
FFP replacement (units) 20.98+21.83 (0-122) 20.84 55.79 <0.001*
Overall Morbidity 0.028**
Yes 29 (36.3%) 8 (27.6%) 21 (72.4%)
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No 51 (63.7%)
Overall Mortality

Yes 8 (10%)

No 72 (90%)
LOS (days) 14.66+9.99 (1-48)

ICU stay (days) 6.67+7.68 (0-48)

27 (52.9%) 24 (47.1%)
0.455%
2 (25%) 6 (75%)
33 (45.8%) 39 (54.2%)
26.00 51.78 <0.001*
24.70 52.79 <0.001*

ES: Erythrocyte Suspension, FFP: Fresh Frozen Plasma, LOS: Length of Stay, ICU: Intensive Care Unit. *Mann Whit-ney U test, **Chi-square

test,***Likelihood Ratio test

43 patients (53.8%) were operated under elective
conditions, while only 14 splenectomy cases (17.5%)
were done via laparoscopy. While the number of
splenectomies did not exceed 10 before 2018, the
number of splenectomies increased after 2018. Ma-
lignancy operations have been identified as the main
factor in this increase.

Postoperative complications after splenectomy were
seen in 29 patients (36.5%). Pulmonary complications,

Table 2. Postoperative Complications.

the most commonly seen complications, were seen
in 13 patients (16.25%) in this study. Postoperative
complications are seen in Table 2. Postoperative mor-
tality was seen in 8 patients (10%). 2 patients died
from gastrointestinal bleeding, 2 from enterocutane-
ous fistula, one from sepsis, one from early postop-
erative period cardiac arrest, one from hepatorenal
syndrome, one from multi-trauma, and one from cer-

ebrovascular disease.

Postoperative Complications n (%)
Atelectasis 6 (7.5%)
Pleural effusion 5(6.3%)
Surgical site infection 4 (5%)
Pneumonia 2(2.5%)
Enterocutaneous fistula 2 (2.5%)
Cerebrovascular disease 2 (2.5%)
Intra-abdominal hematoma 2 (2.5%)
Ileus 2 (2.5%)
Atrial fibrillation 1 (1.3%)
Deep vein thrombosis 1 (1.3%)
Gastrointestinal hemorrhage 1(1.3%)
Pneumothorax 1 (1.3%)
Total 29 (36.3%)

Comparison of splenectomy main groups and sub-
groups

The mean age of the patients (p<0.001), laparoscopic
(p<0.001), surgery
(p<0.001), postoperative complication rate (p=0.028),

surgery rate elective rate
need for erythrocyte suspension (p<0.001) and fresh
frozen plasma (p<0.001), hospital stay (p<0.001), and

length of intensive care unit stay (p<0.001) were

higher in the malignancy group. In addition, sple-
nectomy due to malignancy have been performed
more frequently in recent years (p<0.001). While the
rate of malignant splenectomy has increased in the
last 2 years of the study, the rate of splenectomies
due to the other indications has decreased. Compar-
ison of main groups is shown in Table 1.
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In the subgroup analysis of the patients who under-
went splenectomy due to benign diseases, open sur-
gery (p<0.001),
(p<0.001), postoperative complication rate (p=0.012),

rate emergency surgery rate

need for erythrocyte suspension (p<0.001) and fresh
frozen plasma (p<0.001), hospital stay (p=0.032), and

Table 3. Comparison of Benign Indication Subgroups.

length of intensive care unit stay (p=0.002) were
higher in the traumatic splenectomy group. How-
ever, no difference was observed in terms of age,
gender and mortality. Comparison of subgroups is
shown in Table 3.

Benign Indication Subgroups

Clinical Parameters p value
Trauma (n=16) Hematological (n=13) Splenic Cyst (n=6)
Age (mean rank) 20.41 13.38 21.58 0.119*
Gender 0.307**
Male 10 (58.8%) 5(29.4%) 2 (11.8%)
Female 6 (33.3%) 8 (44.4%) 4 (22.2%)
Surgical Emergency <0.001**
Elective 0 (0%) 13 (68.4%) 6 (31.6%)
Urgent 16 (100%) 0 (0%) 0 (0%)
Type of Surgery <0.001**
Open 16 (76.2%) 1(4.8%) 4 (19%)
Laparoscopy 0 (0%) 12 (85.7%) 2 (14.3%)
Year 0.002**
2015-2016 6 (100%) 0 (0%) 0 (0%)
2016-2017 1(20%) 1 (20%) 3 (60%)
2017-2018 3 (42.9%) 2 (28.6%) 2 (28.6%)
2018-2019 2 (18.2%) 9 (81.8%) 0 (0%)
2019-2020 3 (60%) 1 (20%) 1 (20%)
2020-2021 1 (100%) 0 (0%) 0 (0%)
ES replacement (mean rank) 25.72 10.62 13.42 <0.001*
FFP replacement (mean
24.81 11.31 14.33 <0.001*
rank)
LOS (mean rank) 22.31 12.35 18.75 0.032*
ICU stay (mean rank) 24.41 12.12 13.67 0.002*
Overall Morbidity 0.012**
Yes 6 (75%) 0 (0%) 2 (25%)
No 10 (37%) 13 (48.1%) 4 (14.8%)
Overall Mortality 0.194**
Yes 2 (100%) 0 (0%) 0 (0%)
No 14 (42.4%) 13 (39.4%) 6 (18.2%)

ES: Erythrocyte Suspension, FFP: Fresh Frozen Plasma, LOS: Length of Stay, ICU: Intensive Care Unit. * Kruskal Wallis test, **Chi-

square test.
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DISCUSSION

Splenectomy is a commonly performed operation for
various conditions, including trauma, hematological
diseases, and malignant diseases (Kristinsson et al.,
2014; Ahmad et al., 2017). Penetrating trauma such
as gunshot wounds, blunt trauma such as a direct
blow to the left upper quadrant, and indirect trauma
such as a tear in the splenic capsule during colonos-
copy or traction on the spleno-colic ligament are
mechanisms of injury. Many hematological diseases
such as hemolytic anemia and idiopathic thrombocy-
topenic purpura are treated with splenectomy due to
medical treatment resistance (Hill et al., 2004).

Malignancies involving the spleen can be grouped
into lymphoproliferative diseases, myeloprolifera-
tive diseases, metastatic diseases, and primary (non-
lymphoma) malignancies. Hematological malignant
diseases are the leading indication for splenectomy
among the malignancy cases. Primary cancers that
metastasize to the spleen include colonic, gastric,
ovarian, endometrial, lung, breast, prostatic, mela-
noma, and esophageal (Ahmad et al., 2017). Hydatid
splenic cyst is also a rare cause for splenectomy.

Past studies indicate that traumatic splenic injury is
the most common indication for splenectomy
(Cadeddu et al., 2006; Beuran et al., 2012). In the pre-
sent study, different from the literature, we found
that the number of cases who underwent splenec-
tomy due to malignancy increased over the years.
However, among the benign diseases, trauma was
found to be the main indication for splenectomy.

Splenectomy is frequently performed via laparos-
copy; however, some patients still undergo open
splenectomy depending on patient-specific factors
and surgeon experience (Ardestani and Tavakkoli,
2013). While splenectomy was performed with open
surgery in the past, surgical techniques gained a new
dimension with the introduction of laparoscopic
splenectomy in 1991. Nowadays, minimal invasive
surgery has played an important role in splenectomy
with the increase in laparoscopic facilities and the in-
crease in surgical experience. Although spleen size is

considered a barrier to laparoscopic surgery, Park et
al. recommended open splenectomy for spleen sizes
over 25 cm in their studies (Park et al., 1999). In some
other studies, it has been reported that massive sple-
nomegaly is not a contraindication for laparoscopic
splenectomy (Erdzgen et al., 2013).

There are several prospective studies comparing
open surgery and laparoscopic surgery. Laparo-
scopic surgery results in less morbidity and mortal-
ity (Bulus etal., 2013; Bonnet et al., 2017). In addition,
retrospective studies have shown that laparoscopic
surgery is advantageous in postoperative complica-
tions (Park et al., 1999). In our study, morbidity was
higher in the open surgery group, but no difference
was found between open and laparoscopic surgery
in terms of mortality. While laparoscopic surgery
was applied in 85.7% of hematological diseases, the
use of laparoscopic surgery in spleen cysts was 14.3%.
Laparoscopic splenectomy was not performed in ei-
ther trauma patients or patients with malignancies.
However, open surgery was used in all splenectomy
indications, but mostly performed in malignancy
cases (p<0.001).

Splenectomy has been shown to cause pulmonary,
hemorrhagic, infection, pancreatic, and thromboem-
bolic complications (Santos et al., 2014; Wang et al.,
2013). Of these, left lower lobe pneumonia and ate-
lectasis are the most commonly reported complica-
tions (Misiakos et al., 2017). In another study, the
perioperative morbidity was increased only by blood
loss and intra-operative adverse effects (Wysocki et
al., 2018). In the study of Moorjani et al., blood loss is
the most important prognostic factor for postopera-
tive complications after non-traumatic splenecto-
mies. Pneumonia is the main prognosis factor for
perioperative mortality (Moorjani et al., 2014). Simi-
lar to the literature, postoperative pulmonary com-
plications were the most common complications. In
addition, morbidity after splenectomy was more
common in advanced age, patients operated for ma-
lignancy, and patients operated with open surgery.
Patients with morbidity required more erythrocyte
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suspension and fresh frozen plasma, and the devel-
opment of morbidity extended both the length of
hospital stay and the duration of intensive care fol-

low-up.

In the study of Ugur et al., mortality after splenec-
tomy was only affected from emergency surgery
(Ugur et al.). A previous study comparing laparo-
scopic with open splenectomy among 1781 patients
demonstrated that laparoscopic splenectomy was as-
sociated with fewer complications, less blood trans-
fusion, and lower operative mortality (Musallam et
al., 2013). Also, in studies, the indication of splenec-
tomy is the most predictive risk factor for the devel-
opment of post-splenectomy mortality (Weledji,
2014; Leone and Pizzigallo, 2015). However, in our
study, emergency splenectomy, splenectomy indica-
tion, and type of surgery did not affect mortality.
Also, patients with mortality needed more erythro-
cytes and fresh frozen plasma.

Due to the immune functions of the spleen, its immu-
nological importance has increased in recent years.
However, surgical treatment is the curative treat-
ment in severe traumas, hematological diseases re-
sistant to medical treatment, and large cysts. In addi-
tion, since the positive effect of adding splenectomy
to malignancy surgeries on survival has been proven
in recent years, adding splenectomy to malignancy
cases has become a surgical option. Therefore, sple-
nectomy has started to be applied in malignant cases
and the main splenectomy indication has been ma-
lignancy. In the present study, it was found that mor-
bidity rate, need for erythrocyte suspension, need for
fresh frozen plasma, and hospital stay were in-
creased in malignant splenectomy cases. Hence, both
the case management is difficult and the length of
stay in the hospital is prolonged. In addition, sple-
nectomy due to traumas are more difficult to manage
among the benign splenectomy cases. We attribute
all these results to extensive organ resections during
malignancy surgery and to massive intra-abdominal
bleeding in traumatic splenectomies.
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INTRODUCTION

Di(2-ethylhexyl) phthalate is the most widely used
phthalate ester as a plasticizer in flexible vinyl
products. Plastics can contain up to 40% of their
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OZET

Amag: Kagit, karton, kozmetik, gida ambalaji, cocuk oyun malzemeleri, deterjan, sampuan, sabun ve boya
tretimi gibi cok cesitli sektdrlerde hammadde veya yardimei1 kimyasal olarak siklikla kullanilan fitalatlar
kanserojen ve endokrin bozucu kimyasallar arasinda yer almaktadir. Bu calismada Di (2-Etilheksil) Fitalat
(DEHP) maruziyetinin, ratlardan alman kan orneklerinde lipid peroksidasyonu ve antioksidan seviyeleri
tizerine etkileri incelendi.

Materyal ve Metot:Calisma icin 250-300 gr agirliginda 40 adet disi Wistar-Albino rat kullanildi. Ratlar 5 gruba
ayrildy; grup 1: kontrol grubu, grup 2: pozitif kontrol (misir yag: bazli diyet), grup 3: 20 mg DEHP/kg canli
agirlik (c.a.) (test edilen en diistik doz), grup 4: 100 mg DEHP kg/c.a. (orta doz), grup 5: 500 mg DEHP kg/c.a.
(test edilen en yiiksek doz). Calisma siiresi 14 giin olarak belirlendi. Fitalatratlara misir yag: icerisinde gastrik
gavaj yontemiyle verildi. Calisma sonunda alinan kan érneklerinde malondialdehit (MDA), glutatyon (GSH),
seruloplazmin, C vitamini ve toplam protein diizeyleri olctildii.

Bulgular: DEHP verilen tiim gruplarda GSH seviyeleri kontrol grubuna gore azald (p <0.05). En diistik GSH
diizeyi 100 mg DEHP grubunda gozlendi. MDA, seruloplazmin, C vitamini ve total proteinde gozlenen
degisiklikler istatistiksel olarak anlamli degildi.

Sonug: Fitalat uygulanan gruplarda GSH, MDA, seruloplazmin, C vitamini ve total protein seviyelerinde
gozlenen degisiklikler, hiicrelerde oksidatif stresle ilgili hasarin olusmus olabilecegini gostermektedir.

Anahtar Kelimeler: Antioksidan maddeler, C vitamini, Glutatyon, Malondialdehit, Seruloplazmin, Total
protein.

ABSTRACT

Objective: Phthalates, which are frequently used as raw materials or auxiliary chemicals in a widevariety of
industries such as paper, cardboard, cosmetics, food packaging, children’s play materials, detergents, sham-
poo, soap and paint production, are among the carcinogenic and endocrine disrupting chemicals. This study
was conducted to investigate the effects of Di(2-ethylhexyl) phthalate on lipid peroxidation and antioxidant
levels in rats.

Material and Method: Forty female Wistar-Albino rats weighing 250-300 g were used for the study. The rats
were divided into 5 groups; group 1: control group, group 2: positive control (cornoil-based diet), group 3: 20
mg DEHP per kg body weight (bw) (lowest dose tested), group 4: 100 mg DEHP kg/bw (mediumdosetested),
group 5: 500 mg DEHP kg/bw (highest dose tested). The working period was determined as 14 days. Phthalate
was given to rats by gastric gavage method in cornoil. Malondialdehyde (MDA), glutathione (GSH), cerulo-
plasmin, vitamin C and total protein levels were measured in blood samples taken at the end of thes tudy.
Results: GSH levels decreased in all groups given DEHP compared to the control group (p <0.05). The lowest
level of GSH was observed in the 100 mg DEHP group. The changes observed in MDA, ceruloplasmin, vitamin
C and total protein were not statistically significant.

Conclusion: The changes observed in GSH, MDA, ceruloplasmin, vitamin C and total protein levels in theph-
thalate-administeredgroupsindicatethatoxidativestress-relateddamagemayhaveoccurred in the cells.

Keywords: Antioxidantsubstances, ceruloplasmin, glutathione, malondialdehyde, total protein, vitamin C.

weight in DEHP (Durusoy Onmus and Karababa,
2011). Phthalates are preferably used in food
pac-kaging, children's play materials, cosmetics,
medi-cines, solvents, adhesives, pipe materials,
dyes, pesticides, detergents and other fields (Schet-
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tler, 2006). Due to its widespread use in today's
industry, regulations have been enacted to control
the nega-tive effects on nature and human health
(imren, 2011). Depending on the dose, phthalates
have short-term and long-term adverse effects on
the liver, kidneys, thyroid, and testes. The acute
toxicity dose is reported as 1-30 g / kg body weight
(LD50) (Heudorf et al., 2007). It has been reported
to cause liver damage, liver failure, peroxisome
proliferation, fetal death, malformations, anti-
androgenic hor-mone effects, testicular damage,
poor sperm quality, and reproductive toxicity in
laboratory animals (Foresta et al., 2010). Since
DEHP is not covalently bound to PVC, it is released
from plastics, causing chronic exposure in humans
(Koch et al.,, 2006). Exposure can occur by oral
route, inhalation and skin contact (Johns et al.,
2015). Once taken, DEHP is metabolized into dif-
ferent compounds; one of its main metabolites is
mono (2-ethylhexyl) phthalate (MEHP) (Kessler et
al., 2012). In a study, DEHP was shown to cause
liver cancer in male and female mice and rats (Da-
vid et al., 2000). In another study with rats, the in-
cidence of DEHP-induced Leydig cell tumors was
increased and this increase was asso-ciated with
early onset doses (Voss et al., 2005). There is an in-
creasing concern about the impact of DEHP on
human health due to its negative effects on the re-
productive system. DEHP has been re-ported in a
study to cause a decrease in pregnancy, an increase
in spontaneous abortions and congeni-tal malfor-
mations (Lovekamp-Swan and Davis, 2003).

Free radicals are formed within the body as a result
of natural metabolic processes involving inter-
mo-lecular electron exchange (Ogiit and Atay,
2012). Herbicide and pesticide residues, solvents,
and petrochemicals used in various fields can in-
crease the formation of free radicals, leading to
diseases such as rapid aging, heart disease, and
cancer (Temur, 2006). Free radicals formed due to
oxidative stress are considered to be a factor in al-
most all di-seases, can lead to protein modification,
lipid pe-roxidation, DNA fragmentation, irreversi-

ble da-mage and cell death (Cakatay and Kayals,
2014). Accumulated oxidizing agents can oxidize
DNA, protein and lipids, thereby changing their
structure, activity and physical properties. Such
widespread oxidative damage can disrupt the
body's redox ba-lance, severely affecting biological
homeostasis and causing various diseases (Ricciotti
and FitzGerald, 2011; Turini and DuBois, 2002).
MDA, the final product of lipid peroxidation, is
used to measure the rate of chain reactions in tis-
sues and to deter-mine the level of ROS. The level
of MDA in plasma is also an indicator of
non-enzymatic oxidative degradation of lipid per-
oxides (Yariktas et al., 2003). MDA, which is in-
volved in the pathogenesis of many diseases, is
considered to be mutagenic, car-cinogenic and cy-
totoxic (Mendes et al., 2009; Yonny et al., 2016).

This study aimed to examine the effects of di
(2-Ethylhexyl) phthalate on lipid peroxidation and
antioxidant levels in rats.

MATERIAL and METHOD

This study was carried out at the Laboratory Ani-
mal Research Center of the Ondokuz Mayis Univer-
sity (OMU-DEHAM) and was approved by the Lo-
cal Ethics Committee for Animal Experiments of the
Ondokuz Mayis University, No.
68489742-604-E.2002, dated January 14, 2019.

Experimental Animals: Forty female Wistar-Albino
rats, 3 to 4 months old, weighing 250 to 300 grams,
were used in the study. Rats were provided and
maintained by OMU DEHAM. Divided into 5
groups with 8 animals in each group. The animals
were kept at 21+3°C ambient temperature, 50+5%
relative humidity, 12-hour day and 12-hour night
cycles. During the study, rats were given ad libitum
standard rat food and water. The content of corn oil
used to dissolve phthalates is as follows: energy 900
kcal/100g, fat 100g/100g, carbohydrate 0, protein 0
(refined corn oil CIGDEM, Kucukbay Oil and De-
tergent Industry Inc., Izmir, Turkey).

Experimental Design: The duration of the experi-
ment was determined to be 14 days. Phthalate
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(Sigma-Aldrich, Darmstadt, Germany) was dis-
solved in 2.5 pl/g/body weight (body weight) corn
oil. Dissolved phthalate was administered by gas-
tric tube at doses of 20 mg/kg bw (lowest), 100
mg/kg bw/day (moderate)) and 500 mg/kg
bw/day (highest), respectively (Goktekin, 2016).

Grouping and intervention:

Group 1 (Control group): No treatment was ap-
plied to the animals.

Group 2 (Positive control-Corn oil-based group):
Corn oil (2.5 pl / g / bw) was administered to the
rats by gastric gavage.

Group 3 (20 mg DEHP group): 20 mg/kg bw/day
DEHP dissolved in corn oil (2.5 pl / g / bw) ad-
ministered to the rats by gastric gavage.

Group 4 (100 mg phthalate group): 100 mg/kg bw
/day DEHP dissolved in corn oil (2.5 pl / g / bw)
administered to the group by the gastric gavage.

Group 5 (500 mg phthalate group): 500 mg/kg
bw/day DEHP dissolved in corn oil (2.5 pl / g / bw)
administered to the group by gastric gavage.

Collection and preparation of blood samples for
analysis: The rats were anesthetized with i.p. (in-
traperitoneal) anesthetics [2% basilazine (Bavet,
Istanbul, Turkey) (2-5 mg/kg/bw) and 10% ketasol
(Richter Pharma-Interhas, Ankara, Turkey) (0.8-1.3
ml/kg/bw) at the end of the 14th day. Blood sam-
ples were taken from the hearts of the rats. The
plasma was obtained by centrifuging the collected
blood samples in EDTA tubes at 3000 rpm for 15
minutes at 40C (Niive NF 800R Centrifuge, Ankara,
Turkey). All analyses were carried out without
freezing the plasma once it was collected.

Methods: MDA was measured using the method of
(Jain et al.,, 1989). GSH measurement was carried
out according to method (Beutler et al., 1963). The

vitamin C analysis was performed according to the
method of (Omaye et al., 1979). The modified Ravin
method (Ravin, 1956) was used to determine ceru-
loplasmin, and the Biuret method (Tiftik, 1996) were
performed for the determination of total protein.

Statistical analysis: The mean values of MDA, GSH,
ceruloplasmin, vitamin C, and total protein in the
experimental groups were analyzed using one-way
analysis of variance, and Duncan multiple compar-
ison tests were used to analyze differences between
groups (John, 1971). The SPSS 21.00 software pack-
age program for Windows (IBM, Armonk, NY, USA)
was used to perform statistical analyzes. Results are
expressed as means and standard deviations
(means = SD).

RESULTS

The plasma concentrations of MDA, GSH, cerulo-
plasmin, vitamin C, and total protein in each groups
are shown in Figure 1.

In the 20 mg DEHP, 100 mg DEHP, and 500 mg
DEHP groups, changes in MDA, ceruloplasmin,
vitamin C, and total protein levels were not statisti-
cally significant to the control group. However,
GSH levels decreased in all groups to the control
group, mainly in the 100 mg DEHP group (p <0.05).
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Table 1. Plasma concentrations of MDA, GSH, ceruloplasmin, vitamin C and total protein in the control,
positive control (cornoil-treated), 20 mg DEHP, 100 mg DEHP, and 500 mg DEHP groups.

Groups

Positive control
Parameters | n Control n (cornoil- n 20 mg DEHP n 100mg DEHP n 500 mg DEHP

treated)
MDA

8 1459447732 8 1357443751 6 44243519261 8 31.936£17.713 7 17.643+5.985

(nmol/ml)
GSH (mg/dl) | 8  135.101+19.231° 8 139.393+4.325" 8 121.211+13.437® 8 92.347£3.777% 7 104.501+11.845®
(Co/eor;lg(;plasmm 8 17.126:4477 8 217442361 7  21.074£2.579 8 23937£5220 7  21.770+3.198
Eg;rg;;c 8 27977+11.939 8  9.730:0456 6  15416:2.043 8  10.790:1449 7  16.112+3.023
;Ztg)' PrO®IN | o 242610680 8 18105005 7 192140063 8 19030058 7  1.865:0.084

a,b; The difference between values displayed with different letters for the same property in the sameline is significant (P<0.05)

DISCUSSION

Phthalates are industrial chemicals found primarily
in food packaging, children's toys, medical products,
cosmetics, gelling agents, dispensers, adhesives,
lubricants, emulsifiers, and many consumer prod-
ucts. They are environmental pollutants that hu-
mans can be exposed to through ingestion, inhala-
tion, or skin routes (Zarean et al., 2016). Phthalates
are endocrine disruptors that interfere with the en-
docrine system. They are toxic to the reproductive
system and have negative effects on reproduction,
development, steroidogenesis, neurology, and the
immune system (Martinez-Arguelles et al., 2013;
Monneret, 2017). A study have shown that some
phthalates can impair steroidogenesis (Zoeller et al.,
2012). Besides, exposure to DEHP may be associat-
ed with precocious puberty, increased body mass
and obesity (Kim et al., 2016). In the literature, it has
been shown in a group of women that there is an
association between observed MEHP concentrations
and breast cancer. However, the effects of DEHP
and MEHP on mammary gland development and
carcinogenicity are not yet fully understood (Parada
et al., 2018).
phthalate exposure can negatively affect reproduc-

Animal studies have shown that

tive physiology and the development of estro-
gen-sensitive target tissues. Phthalates have been
reported in the literature toaffect fetal growth and

development in pregnant women directly or indi-
rectly by passing through the placental barrier (Kay
et al., 2013).

Additionally, some literature studies have shown
that exposure to DEHP-containing products may be
associated with pancreatic cancer, testicular cancer,
respiratory cancer, breast cancer, pediatric hepato-
blastoma, and multiple myeloma (Lépez-Carrillo et
al., 2010; Reynolds et al., 2004). However, it has
been reported that phthalate exposure causes in-
creased respiratory and allergic complaints in chil-
dren (Buckley et al., 2018), decreased lung function
and depression in older ages (Kim et al., 2018) and
decreased liver function and cardiovascular metab-

olism disorders in men (Milosevi¢ et al., 2017).

MDA is a reactive aldehyde that covalently binds to
biomolecules in the cell, used to measure oxidative
stress, which contributes to the pathogenesis of
many diseases, is considered mutagenic, carcino-
genic, and cytotoxic (Mendes et al., 2009). In our
study, MDA levels increased in the phthalate
groups. These increases were mainly observed in
the 20 mg phthalate group. Increased MDA levels
can be due to higher levels of oxidative metabolic
activity and concentration of membrane PUFAs
subject to oxidation. Biological membranes rich in
unsaturated fatty acids are cellular structures that
are particularly sensitive to free radical attack. One
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study reported that phthalates exposure could in-
duce ROS and oxidative stress biomarkers via the
activation of peroxisome proliferator-activated re-
ceptors (Zhang et al., 2017). Positive associations
between phthalate exposure and increased levels of
MDA and 8-OHdG have been reported in some
other studies (Ferguson et al., 2011, Hoyer et al.,
2018).

Gill et al. (2015) reported a negative correlation be-
tween oxidative stress and GSH levels. In our study
observed that GSH levels were decreased in all
groups to the control group, at most in the 100 mg
phthalate group. This decrease can be due to either
inhibited GSH synthesis or increased the use of
GSH for detoxification of toxin-induced free radi-
cals (Singh et al., 2001). Some studies have reported
that phthalates exposure decreases antioxidant lev-
els, especially GSH and SOD levels (Sobarzo et al.,
2015; Udensi and Tchounwou, 2016).
phthalate metabolites induce oxidative stress in

Active

tissues by increasing the formation of MEHP and
ROS and decreasing the levels of ascorbic acid, GSH,
and free thiol.
result of oxidative stress caused by MEHP, and cy-

Mitochondrial damage occurs as a

tochrome c exits through the inner mitochondrial
membrane. The mitochondrial damage caused by
MEHP causes the efflux of cytochrome c through

the inner membrane (Kasahara et al., 2002).

Ceruloplasmin, with its ferroxidase, cuproxidase,
and NO-oxidase activities, plays a vital role in pre-
venting the formation and persistence of free radi-
cals (Shiva et al., 2006). Ceruloplasmin exhibits an-
tioxidant activity by removing superoxide and oth-
er reactive oxygen species and inhibiting Fenton’s
reaction (Samokyszyn et al., 1989). Ceruloplasmin,
an extracellular antioxidant, neutralizes superoxide
radicals, binds free oxygen radicals (Akkus, 1996),
prevents protein and DNA damage, protect against
cellular damage and degradation by free radicals
(Krsek-Staples and Webster, 1993). In our study, no
statistical significance was observed in the changes
observed in ceruloplasmin levels. In our literature

review, no studies were found to support the ceru-
plasmin findings on the subject.

Ascorbic acid is known as a good antioxidant, ra-
dioprotectant, free radical scavenger, and ascorbic
acid increases the antioxidant enzyme activity of
cells at the cellular level (Oztiirk-Urek et al., 2001).
In clinical studies, vitamin C has been reported to
reduce the risk of many chronic diseases such as
heart disease, cancer, eye disease, and neurodegen-
erative disorders (Jacob and Sotoudeh, 2002). In our
study, the changes observed in vitamin C amount in
all groups were not statistically significant. The ob-
served changes in vitamin C, an antioxidant vitamin,
can be due to possible free radical attacks. Changes
were also observed in the corn oil group in Vitamin
C, these changes may be due to possible stress dur-
ing the application. No statistical significance was
observed in the changes here either.

The liver is the major detoxification organ for DEHP
and its metabolites. In a study, DEHP was shown to
impair antioxidant balance in rats, increase oxida-
tive stress in the liver, and cause hepatotoxicity
(Erkekoglu et al., 2014). Another study showed that
exposure to DEHP caused hyperplasia in the liver
of rats (Liu et al., 2015). It has also been reported
that DEHP can cause hepatic edema by inducing
liver enzymes (Ye et al., 2017). In this study, total
protein levels decreased. This decrease was mainly
observed in the 500 mg phthalate group, and the
decrease can be due to possible damage to hepato-
cytes by phthalate.

In conclusion, the observed changes in MDA, GSH,
ceruloplasmin, vitamin C, and total protein levels
indicate that damage to cells occurs due to oxidative
stress. In order to protect against the harmful effects
of many chemicals that we are exposed to in our
daily lives, studies on this issue should be brought
to the forefront, and the results of epidemiological
studies should be investigated in detail.
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OZET

Amag: Karaciger, fizyolojik ve biyokimyasal fonksiyonlarindan dolay1 toksik maddelere en fazla maruz kalan
organlardan birisidir. Karaciger hasarinda serbest radikallerin rolii biiyiiktiir ve antioksidan maddelerin
koruyucu etkisi oldugu bilinmektedir. Giintimiizde akut ve kronik karaciger hasarini énlemek amaciyla bircok
farmakolojik ajan denenmektedir. Bu amagcla bu calismada CCl4'tin sican karacigerinde yaptig1 akut karaciger
hasarinda sitoprotektif etkileri bilinen resveratrol, kuersetin ve sitoprotektif etkilerinin arastirilmas icin Rheum
ribes L. (1skin) uygulandz.

Materyal ve Metot: Gruplarda CCls (karbon tetrakloriir) 1ml/kg/i.p. olarak zeytinyagmda 1:1 oraninda
karistirilip 7. giin tek doz uygulanirken; resveratrol, kuersetin ve Rheum ribes L. kokii 100 mg/ kg oral gavaj yolla
7 giin boyunca uygulandi. 1. grup: kontrol grubu olarak ayrild, 2. grup: ¢oziicii %10'luk DMSO (dimetilstil-
foksit) grubu, 3. grup: ¢oziicii zeytinyag1 grubu, 4. grup: CCls grubu, 5. grup: Rheum ribes L. kokii su ekstrakt,
6. grup: resveratrol, 7. grup: kuersetin, 8.grup: CCls + Rheum ribes L. kokii, 9. grup CCls + resveratrol ve 10. grup:
CCls + kuersetin seklinde olusturuldu. 8. giin sicanlar sakrifiye edilerek kan ve doku numuneleri alindi.
Bulgular: Histopatolojik bulgular incelendiginde CCls tarafindan olusturulan karaciger hasarinda resveratrol
ve kuersetin sitoprotektif etkiler gosterirken; Rheum ribes L.'nin sitoprotektif etkisinin daha zayif oldugu belir-
lendi. Biyokimyasal analiz sonuglarina gore ise ALT ve AST enzim diizeyleri CCls ve CCl. ile birlikte tedavi
gruplarinda kontrol grubuna gore anlamli (p<0.001) artis gosterirken; sadece CCls uygulanan gruba gore ise
tedavi gruplarinda anlaml: azalmalar (p<0.001) gosterdi.

Sonug: Tedavi gruplar1 (CCls + Rheum ribes L., CCls + resveratrol, CCls + kuersetin) arasinda histopatolojik
degerlendirmeler neticesinde resveratroliin daha etkili oldugu gozlemlenirken; biyokimyasal analizlerde ise
Rheum ribes L.’'nin daha koruyucu etkiler gosterdigi belirlendi.

Anahtar Kelimeler: CCls, Kuersetin, Resveratrol, Rheum ribes L., Siroz.

ABSTRACT

Objective: The liver is one of the most exposed organs of toxic substances due to its physiological and biochem-
ical functions. The role of free radicals in liver damage is great and is known to be a protective effect of antiox-
idant substances. Today, many pharmacological agents have been tried to prevent acute and chronic liver dam-
age. For this purpose, in this study, to investigate the cytoprotective effects of resveratrol, quercetin and Rheum ribes L.,
which are known to have cytoprotective effects in acute liver damage caused by CCla in rat liver.

Material and Method: A single dose of CCls was applied in groups 1 ml / kg / i.p. in olive oil and 1: 1 in 7 days;
Resveratrol, quercetin and Rheum ribes L. roots were administered at 100 mg / kg for 7 days. 15t group control,
2nd group DMSO, 3 group olive oil, 4t group CCly, 5t group Rheum ribes L. water extract, 6" group resveratrol,
7t group quercetin, 8th group CCls+ Rheum ribes L. 9t group CCla+ resveratrol, 10th group CCls+ quercetin. On
8t day the rats were sacrificed and blood and tissue samples were taken.

Results: When the histopathological findings are examined, resveratrol and quercetin show cytoprotective ef-
fects in liver damage caused by CCly; It was determined that the cytoprotective effect of Rheum ribes L., was
weaker. According to the results of biochemical analysis, ALT and AST enzyme levels increased significantly
(p<0.001) in the treatment groups with CCls and CCls compared to the control group; showed significant reduc-
tions in the treatment groups (p<0.001) compared to the group in which only CCls was administered.
Conclusion: While it was observed that resveratrol was more effective as a result of histopathological evalua-
tions among the treatment groups (CCls + Rheum ribes L., CCla +resveratrol, CCls +quercetin); In biochemical
analyzes, it was determined that Rheum ribes L., showed more protective effects.

Keywords: CCls, Quercetin, Resveratrol, Rheum ribes L., Cirrhosis.
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GIRIS

Karaciger, fizyolojik ve biyokimyasal fonksiyon-
larimdan dolayi toksik maddelere en fazla maruz ka-
lan organlardan birisidir. Bu sebeple karaciger bo-
zukluklar: gesitli ve ciddi olabilecek saglik sorun-
larma yol agmaktadir (Kumar ve ark., 2005).

Deneysel karaciger hasari olusturmada bircok
toksik ajan kullanilmaktadir. Uygulanan yontem-
lere gore karacigerde akut veya kronik hasarlar
olusabilir. Deneysel karaciger hasari olusturmada
CCls kullanilan kimyasallardan biridir (Sahin ve ark.,
2003). Karbon tetrakloriirtin (CCly) toksik etkisini,
(CCls) ve
(CCl:02) serbest radikallerine dontisumii sonrasi

triklorometil triklorometilperoksil
baslayan lipit peroksidasyonu ile gelisen oksidatif
stres olarak gosterdigi bildirilmektedir (Emek, 2014).
Serbest radikal metabolitleri, poliansatiire yag asit-
leri ile reaksiyona girerek lipit peroksidasyonunu
baslatir ya da kovalent olarak protein ve yag asitler-
ine baglanarak hiicre membraninin bozulmasina,
bunun sonucunda da karaciger hasarmma neden
olurlar (Muriel ve ark., 2001).

Karaciger i¢in koruyucu maddelerin kullanilmasi,
doku hasarmi engelleme ve morbidite/mortalite
oranlarinin azalmasinda etkili olabilmekte ve te-
davide yeni alternatifler olusturabilmektedir
(Vurmaz, 2005; Bahsi ve ark., 2009).

Resveratrol (3, 4, 5-trihidroksistilben) kiraz, yer
fist1gy, cilek, tiztim, gibi meyvelerde fazla miktarda
bulunan, polifenol yapisinda dogal bir antioksidan
maddedir (De la Lastra ve ark., 2007). Gtiglii bir an-
tioksidan olup, reaktif serbest radikalleri tutarak ve
oksidatif
onlemektedir (Dernek ve ark., 2004). Resveratoliin

metal selasyonu yaparak hasar1
saglik tizerine olan etkileri arastirildiginda; anti-
kanser aktivite (Ito ve ark., 2003), kardiyoprotektif
etki (Hung ve ark., 2000), triacilgliserol diizeyini
dustirdugt ve karacigeri lipit peroksidasyonundan

korudugu (Kuhnle ve ark., 2000), bildirilmektedir.

Kuersetin bitkilerin en fazla icerdigi falavonoid olup,
serbest radikallerin temizlenmesi acisindan yiiksek
antioksidan ozellige sahiptir (Pietta ve ark., 2000).

Kuersetin, diger flavonoid unsurlarm yap1
taglarindandir. Kuersetinin kardiyoprotektif etki
yaninda, kanser risk oranini azaltici, anti inflama-
tuvar ve anti allerjik etkileri bulunmaktadir (Erkog

ve ark., 2003).

Rheum ribes L. (1skin), Anadolu ve Asya’ nin cesitli
tilkelerinde govdesi, yapraklar1 ve saplar1 taze ya da
pisirilmis olarak tiiketilmektedir. Iskiin taze top-
landig1 zaman dis kabugu soyularak yenilen gévde
kismi, bolgemizde istah agic1 ve sindirimi ko-
laylastiric1 olarak (Baytop 1999), kok kisimlar ise
antidiyabetik (Fallah-Huseini ve ark., 2008) ve anti-
helmintik (Baytop 1999) olarak kullanilmaktadir.
Ayrica 1skinin mide agrisi, kusma, istah artirma gibi
mide rahatsizliklarinda da olumlu etkilerinin
oldugu bildirilmektedir (Sindhu ve ark., 2010).

Bu ¢alisma ile CCls'tin sican karacigerinde yaptig:
akut karaciger hasarinda resveratrol, kuersetin ve
Rheum ribes L. (1skin)'nin sitoprotektif etkilerinin
karsilastirilmasi amaclandi.

MATERYAL ve METOT

Bu calismada hayvan materyali olarak 200-220 gr
canli agirliga 3 aylik sahip 70 adet Wistar albino 1rki
disi sican kullanildi. Sicanlar, Van Yiiziincii Y1l Un-
iversitesi Deneysel Tip Uygulama ve Arastirma
Merkezi'nde; 12 saat aydinlik- 12 saat karanlik rit-
minde 1siklandirilan, 22 + 2 °C’ye ayarli oda 1sisinda,
standart pelet yem ile beslendi. Sicanlar, yem ve su
alimi serbest olacak sekilde standart plastik
kafeslerde barmndirildi. Calismaya baslamadan 6nce
Van Yiiziincii Yil Universitesi Hayvan Deneyleri
Yerel Etik Kurulundan oncelikle calisma onay1
(30.06.2016 tarih ve 2016/06 sayili karar); calisma
tamamlandiktan sonra ise kesin sonu¢ onay1

(24.08.2017 tarih ve 2017/08 sayil1 karar) alind1.
Kullanilan kimyasallar

CCly (Sigma-Aldrich, 289116), Ketamin hidroklortir
(Ketasol, %10, 100 mg/1ml, enjektabl soliisyon),
Resveratrol (Sigma, R5010), Kuersetin
Q4951), DMSO (Sigma, D2650).

(Sigma,
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Kullanilan bitki materyali

Bu calismada kullanilan bitki materyalini olusturan
Rheum ribes L. (Iskin kokii) bitkisi, 2017 yili Mayis-
Haziran aylarinda Van bolgesinden toplandi. Rheum
ribes L. kokii, Van YYU Fen Fakiiltesi Biyoloji
164112 nolu kayit
identifikasyon

Bolumu Herbaryumunda

numarast ile gerekli islemleri

yapilarak, 6rnek materyal kayit altina alindi.
Materyallerin Hazirlanmasi
Rheum ribes L. (Iskin) hazirlanmasi

Bu calismada Rheum ribes L. kokleri Eddouks ve
arkadaslarimin (2005) calismalarinda kullandiklar:
dekoksiyon yontemi ile hazirlanarak Rheum ribes L.
ve CCls + Rheum ribes L. gruplarina 100mg/ kg (Zhao
ve ark., 2004) olacak sekilde 7 giin boyunca oral gavaj
yolu ile uygulandi.

Resveratroliin ve Kuersetininin hazirlanmasi

Resveratrol (Sigma, R5010), giinltik olarak hazir-
lanarak 100 mg/kg (Mora ve ark., 2010), olacak
sekilde Resveratrol ve CCls + Resveratrol gruplarina
calisma stiresince oral gavaj yolu ile uygulandi.

Kuersetin (Sigma, Q4951) gtinliik olarak hazir-
lanarak 100 mg/kg (Uylas, 2015), olacak sekilde
Kuersetin ve CCls + Kuersetin gruplarina ¢alisma sti-
resince oral gavaj yolu ile uygulandi.

Dimetil siilfoksit (DMSO)’in ve CCls hazirlanmasi

DMSO (Sigma, D2650) giinliik olarak hazirlanarak,
0,3 ml/kg olacak sekilde DMSO grubuna oral gavaj
yolu ile calisma stiresince uygulanda.

CCly (Sigma-Aldrich, 289116), zeytinyagi ile 1:1
oraninda karistirilarak 1 ml/kg (Kogak ve ark., 2019)
olacak sekilde 7. giin, CCls, CCls + Rheum ribes L.,
CCls + Resveratrol ve CCls + Kuersetin gruplarina
tek doz olacak sekilde intraperitoneal olarak uygu-
land1.

Deney gruplarinin olusturulmasi ve deney plani

Hayvanlar her grupta 7 adet olacak sekilde 10 farkh
gruba ayrild1. 1. Grup: Kontrol grubu olarak ayrilds,
2. Grup: DMSO (¢ozticii) grubu olup 0,3 ml oral

gavaj yolla 7 giin boyunca uygulandi, 3. Grup:
Zeytinyag1 (CCly ¢oziictisti) grubu 1ml/kg ip olarak
7. gun tek doz uygulands, 4. Grup: CCls, Iml/kg ip
olarak zeytinyaginda 1:1 oraninda 7. giin tek doz uy-
gulandi, 5. Grup: Rheum ribes L. koku su ekstrakti,
100 mg/ kg oral gavaj yolla 7 gtin boyunca uygulands,
6. Grup: Resveratrol, 100mg/kg, oral gavaj yolla 7
gin boyunca uygulandi, 7. Grup: Kuersetin, 100
mg/ kg, oral gavaj yolla 7 glin boyunca uygulandi, 8.
Grup: CCls + Rheum ribes L. koku su ekstrakty, 9.
Grup: CCls + Resveratrol ve 10. Grup: CCls + Kuer-
setin diger gruplardaki dozlarda uygulanda.

CCl4 uygulamasindan 24 saat sonra (8. Giin) ratlar
anestezi altinda intrakardiyak kan alma yontemiyle
sakrifiye edildi. Alinan kanlar, biyokimya analizleri
icin kullanild1. Daha sonra ratlardan alinan karaciger
dokularmim bir kismi %10’luk formalin i¢inde mu-
hafaza edilerek biyopsileri incelendi.

Histopatolojik analizler

Alinan biyopsi ornekleri normal histopatolojik
degerlendirme igin Hemotoksilen-Eozin (H&E),
karaciger fibrozisini degerlendirmek igin Mas-
sontrikrom ve karaciger catisin1 gostermesi igin de
Retikiilin boyalar1 ile boyandi. Histopatolojik deger-
lendirmede rastgele on biiyiik biiytitme alan (x400)
secilecek ve bir biiyiik biiytitme alanindaki ortalama
balon dejenerasyonu, apoptotik hepatosit ve mitoz
sayildi. Ayrica karacigerde fibrozis, kopriilesme ne-
krozu ve yaglanma olup olmadigma bakildi. Isik
mikroskobunda incelenen kesitler lezyonun ozel-
ligine gore yok (-), hafif (+), orta (++) ve siddetli (+++)
olarak degerlendirildi.

Biyokimyasal analizler

Deney sonunda 15 mg/kg ksilazin ve 50 mg/kg ket-
amin (Ergul Erkec ve ark., 2018) anestezisi altinda
sicanlardan intrakardiyak sekilde kan alindi. Kan
numuneleri jelli biyokimya ttiplerine alindi, 30 da-
kika bekletilip 3500 rpm’de santrifiij edilerek serum
ayrildi. Incelenecekleri zamana kadar -80°C de sak-
landi. Bu calismada sicanlardan alinan serum
orneklerinde bazi biyokimyasal parametreler (ALT,

AST, ALP, Total Protein, Albumin, Kreatinin, Glikoz)
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otoanalizor cihazinda olgiilerek sonuclar deger-
lendirildi.

dejenerasyon, koagulasyon nekrozu, intrahepatik

kolestazis, hiicrelerinde

kupffer hiperplazi,

istatistiksel analiz mononiikleer hiicre infiltrasyonuna rastlandi. Ozel-
likle karacigerin serozasina yakin olan hepatos-
itlerde siddetli (+++) nekrotik hepatitise ve hemoraj-
ilere rastland1 (Sekil D). Rheum ribes L. su ekstrakt

grubu, Resveratrol grubu ve kuersetin grubundaki

Bu calismada gerekli analizler SPSS istatistik yazilim
programi kullanilarak yapildi. Olgiilen parametreler
bakimindan gruplar ve denetimler arasi farkliigin

karsilagtiriimasinda varyans analizi (ANOVA) uy-  yatjarin karacigerleri incelendiginde normal his-

gulandi. Gruplar ve grup ici farkhiligin Snemli tolojik gortintimde (-) oldugu belirlendi (Sekil E, F ve

bulundugu durumlarda da Duncan c¢oklu

G). CCls + Rheum ribes L. grubunda; karacigerin

karsilastirma testi kullarularak karsilastirmalar

santral bolgede hepatositlerde hidropik dejenera-

yapildi. Bunlar disinda galismada kullanilan para- syon, sinuzoidlerde dilatasyon ve ayrica Kara-

metrelere iliskin tanitic1 istatistikler hesaplandi. cigerlerin serozaya yakin bolgede siddetli (+++) de-

BULGULAR jeneratif ve nekrotik hepatositlere rastlandi (Sekil H).
Histopatolojik bulgular CCls + Resveratrol grubunda ise karaci'gerleri.n
serozaya yakin bolgede cok az sayida (+) dejeneratif
ve nekrotik hepatositlere rastland: (Sekil I). CCls +

kuersetin grubunda karacigerlerin serozaya yakin

Kontrol, DMSO ve Zeytinyag: gruplarindaki ratlarin
karacigerleri incelendiginde normal histolojik
yapida (-) oldugu tespit edildi (Sekil A, B ve C). CCly
ratlarmn  karacigerlerinde

bolgede belirgin miktarda (++) dejeneratif ve ne-
krotik hepatositlere rastland1 (Sekil I).

grubunda ise portal

bolgede hidropik dejenerasyon, hepatositlerde yagl

Sekil 1: Karacigerin HSE boyamalari, A: Kontrol grubu, kontrol sicanlarmin karacigerleri normal histolojik
yapidaydy, H & E, Bar: 20 mp B: DMSO grubu, DMSO sicanlarinin karacigeri normal histolojik yapida, H &
E, Bar: 20 mp, C: Zeytinyag1 grubu, Zeytinyag: sicanlarmin karacigerinde normal histolojik yap1, H & E, Bar:
20 mp, D: CCls grubu, CCly grubunda portal bolgede hidropik dejenerasyon, hepatositlerde yag dejenera-
syonu, pthtilasma nekrozu, intrahepatikkolestaz, kupffer hiicrelerde hiperplazi, monontikleer hiicre infiltra-
syonu sicanlarda gozlendi. Hepatositlerde siddetli (+++) nekrotik hepatit ve hemorajik olaylar 6zellikle H &
E, Bar: 20 mp, E: Rheum ribes L. grubu, Rheum ribes L. su ekstrakt1 grubu sicanlarinda normal histolojik yapiya
sahipti, H & E, Bar: 20 mp, F: Resveratrol grubu, Resveratrol grubu sicanlarin normal histolojik yapisi kara-
ciger, H & E, Bar: 20 mp G: Kuersetin grubu, kuersetin grubunun karacigerleri normal histolojik yapidayd,
H & E, Bar: 20 mp, H: CCly + Rheum ribes L. grubu, karacigerin orta bolgesinde hepatositin hidrofobik
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dejenerasyonu, sintisoidlerin genislemesi ve serézur ytizeyi cevresinde siddetli (+++) dejeneratif ve nekrotik
hepatositlerin Karaciger, H & E, Bar: 20 mp, I: CCls + Resveratrol grubu, grupta ¢ok az sayida (+) dejeneratif
ve nekrotik hepatositler, H & E, Bar: 20 mp, I: CCls + kuersetin grbunda karacigerlerin serozaya yakin
bolgede belirgin miktarda (++) dejeneratif ve nekrotik hepatositler, H & E, Bar: 20 mp.

biyokimyasal parametre analizlerinin sonugclari

Sicanlardan alinan kanlardan elde edilen serum nu-
Tablo 1.de sunulmaktadir.

munelerinde otoanalizér cihaz1 ile yapilan kan

Tablo 1. Serum biyokimyasal sonug tablosu

AST ALT ALP Albumin T. Pro- Kreatinin Glikoz
tein
Kontrol grubu 83,33+2,51 26,17+0,40 181,5+4,17 3,23+0,06 6,240,11 0,61+£0,07  236,2+11,1
a,al,a2,a3 a,al,a2,a3 a, bc
DMSO grubu 88,17+1,96 25,17+0,79 188,3+4,58 3,31+0,05 6,48+0,11  0,50+0,01  202,745,60
ad,ab,a6,a7 a4,ab,a6,a7,b C
Zeytinyag1 grubu 84,5+2,28 27,50+0,76 185,5+4,05 3,28+0,05 6,4240,13  0,52+0,02  232,246,35
a8,a9,a10,al11 a8,a9,a10,al11 al,bl
CClL; grubu 237,3+12,71 43,17+1,52 195,2+4,39  3,12740,11 6,0740,18  0,50+0,003  175,0+6,00
a, a4,ab,a6,a8,a12, a, a4,a8,a12,a13, c c b, bl,b2
al3,al4,al5,al6,c al4d,alb,c
Rheum ribes L. grubu 99,33+3,31 29,00+1,10 185,7+540  3,278+0,15 6,68+0,21  0,51+0,01 188,8+8,48
a4,al2,al17,a18,a19 al2,al6,al7,cl cl,c2 [«
Resveratrol grubu 91,83+1,82 30,83+1,05 182,3+4,44  182,3+4,44 6,80+0,18  0,51+0,03  208,3+22,37
ab,al3,a20,a21,a22 al3,al18,a19,b a,b a,b b, bl,c cl
Kuersetin grubu 93,67+1,71 29,33+1,02 183,2+5,08  3,323+0,08 6,5240,18  0,50+0,01 192,5+4,23
a6,ald,a23,a24,a25 al4,a20,a21,c2 cl
CCIs+ R. ribes L. 208,5+7,42 34,33+0,92 173,243,16  2,957+0,05 587+0,14  0,59+0,02  231,7+3,22
grubu al,a5,a9,a17,a20,a23,c al,a5,a9,a15,bl,c1,c2 b, c b, c1 a2,b2
CCIs+Resv. Grubu 183,845,34 37,83+0,54 192,2+4,21 2,87+0,07 585+0,17  0,54+0,01  218,5+5,74
a2,a6,a10,a15,a18,a21,a24 a2,a6,al0,al6,a18,a20,c a, cl C bl,c2 b3
CCIs+Kuer. Grubu 190,5+4,02 40,00+1,44 186,2+4,6 3,205+0,09 6,5240,12  0,52+0,02  161,345,58
a3,a7,all,al6, a3,a7,all,al’, a,
al9,a22,a25 al9,a21,bl al,a2,b3,cl

a: p<0.001, b: p<0.01, c: p<0.05

Benzer harfleri gosterenler o harf degerinde anlamlilik gostermektedir.
Serum AST Diizeyleri: CCly grubunda kontrol grub-  artarken; CClyile birlikte Rheum ribes L. ve resvera-
una gore AST degeri yaklasik ti¢ kat artarken, CCl; trol uygulamalarimin  ALT diizeyini azalttig1
ile birlikte Rheum ribes L., resveratrol ve kuersetinuy-  goruldu. (a: p<0.001, b: p<0.01, c: p<0.05)
gulamalarmin AST duzeyini dustrdigu belirlendi.

(a: p<0.001, b: p<0.01, c: p<0.05) Serum ALP Diizeyleri: CCl; grubunda kontrol grub-

una gore CCly wuygulamalar1 serum ALP
Serum ALT Diizeyleri: CCls grubunda kontrol grub-  diizeylerinde artisa neden olurken ve CClyile birlikte
una gore ALT diizeylerinin ise yaklagsik iki kat
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Rheum ribes L. uygulamasinin ALP diizeyini azalttig
belirlendi. (a: p<0.001, b: p<0.01, c: p<0.05)

Serum Albumin Diizeyleri: CCly ile olusturulan
karaciger hasarimnda serum albtimin diizeylerinde
azalma oldugu belirlendi ve CClytin yalniz veya te-
davi gruplar ile uygulanmasinda gruplar aras1 an-
laml1 bir degisiklik bulunamadi (a: p<0.001, b: p<0.01,
c: p<0.05).

Serum Total Protein Diizeyleri: Kontrol grubuna
gore CClyuygulanan gruplarda total protein duzey-
inin etkilenmedigi; ancak sadece Rheum ribes L.,
resveratrol veya kuersetinin uygulandig: gruplarda
daha ytiksek bir serum total protein diizeyi belir-
lendi (a: p<0.001, b: p<0.01, c: p<0.05).

Serum Kreatinin Diizeyleri: Sicanlardan alman se-
rum numunelerinde yapilan kreatinin analizleri
sonuglarina gore gruplar arasinda istatistiksel an-
lamlilik bulunamadi (p>0.05).

Serum Glikoz Diizeyleri: CCly, CClytin kan glikoz
diizeyini azaltarak enerji metabolizmasini etkileye-
bilecegini; Rheum ribes L. nin ise yalniz basma kan
glikoz diizeyini diistirmesine karsilik CClsile birlikte
uygulandiginda enerji metabolizmasi igin diizenley-
ici olabilecegini duistindiirmektedir (a: p<0.001, b:
p<0.01, c: p<0.05).

TARTISMA

Bu calismada yaygin bir hastalik oldugu halde halen
etkili bir tedavisi bulunamayan karaciger sirozunun
deneysel sigan modelinde, antioksidan etkileri
oldugu bilinen resveratrol ve kuersetin tedavilerinin
yaninda, farkli hastaliklarin tedavisinde olumlu
etkileri oldugu bildirilen Rheum ribes L.'nin sitopro-
tektif etkilerinin karsilastirilmasi hedeflendi.

Rheum ribes L., halk arasmnda yaygmn bir sekilde
kullanilmakta ve bir¢ok acgidan faydali oldugu
bilinmektedir. Yapilan literattir taramasinda Rheum
ribes L. nin igerigi ve farkli hastaliklarda terapotik
etkileri incelenmesine

ragmen;  karaciger

nekrozunda etkilerine yonelik herhangi bir
calismaya rastlanmamaktadir.

CCls, bilinen bir toksik ajandir ve toksik etkisi
serbest radikal tretimi ile gerceklesmektedir. Or-
ganizma, serbest radikallere kars1 enzimatik ve non-
enzimatik antioksidan sistem ve molekiillerle ken-
dini miidafa ettigi bildirlmektedir (Emek, 2014).
CCls'tin karacigerde CCly'tin toksik metabolik stireci
sirasinda sitokrom P450 tarafindan iki aktif mikrozo-
mal radikal veya peroksit (CCI3 veya CCI300) iiret-
tigi bildirilmektedir (Cemek ve ark., 2010). Bu mad-
deler, karaciger hticre zarlar1 ve hiicre alt1 yapilari ile
lipid peroksidasyonuna neden olmakta ve hiicre zar1
yapisinin biittinltiglinti bozmakta, bu da sonunda
karaciger hiticresi 6ltimiine yol agabilmektedir (Lian
ve ark., 2010).

Singh ve ark. (2003) ile Goktepe ve Giinay
(2014) tarafindan yapilan deneysel calismalarda,
kuersetinin antioksidan etkili oldugu; bu etkilerini
MDA diizeyini azaltarak ve antioksidan enzim ak-
tivitelerini ise artirarak gosterdigi bildirilmektedir.
Kuersetin, stiperoksit ve hidroksil radikallerini
temizlemektedir, lipid peroksidasyonunu engel-
lemektedir ve lipid peroksil radikallerini
supilirmektedir. Kuersetinin antioksidan enzim ak-
tivitesini artirmasi ile CCls'tin sebep oldugu kara-
ciger fibrozu tizerine faydali etkiler gosterdigi farkl
calismalarda gosterilmektedir (Kanter ve ark., 2003;
Khaki, 2010; Abdallah 2011; Abarikwu ve ark., 2012;
Tiirk ve ark., 2013).

Rheum ribes L.nin fenolik bilesen profili ve icerdigi
flavanoid yapilar1 bu bitkiyi potansiyel olarak anti-
oksidan kaynag1 yapmaktadir. (Nagishbandi, 2009).
Yildirim (2015), tarafindan yapilan calismada strep-
tozotosin ile diyabet olusturulmus sicanlara uygu-

lanan Rheum ribes L., ekstraktinin karaciger ve

bobrek dokularindaki lipit peroksidasyonunu
azalttig bildirilmektedir.
Bu calismada CCly grubunda ratlarin kara-

cigerlerinde portal bolgede hidrofik dejenerasyon,
hepatositlerde yagli dejenerasyon, koagulasyon ne-
krozu, intrahepatik kolestazis, kupffer hiicrelerinde
mononiikleer hticre

hiperplazi, infiltrasyonuna
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rastlandi1. Resveratrol, kuersetin ve Rheum ribes L.,
ekstraktinin yalmiz uygulandigi gruplarda normal
hiticre histolojik yapis1 belirlendi. Bu sonug {i¢ mad-
toksik
gostermektedir. CCly ile birlikte Rheum ribes L., uy-

denin de Kkaraciger icin olmadigini
gulandigin da karacigerin santral bolgesinde hepa-
tositlerde hidropik dejenerasyon, sinuzoidlerde di-
latasyon ve ayrica karacigerlerin serozaya yakin bol-
gesinde siddetli dejeneratif ve nekrotik hepatositlere
rastland1. CClyile birlikte kuersetin uygulandiginda
karacigerlerin serozaya yakin bolgede belirgin
miktarda dejeneratif ve nekrotik hepatositlere
CCly ile birlikte uygu-

landiginda ise karacigerlerin serozaya yakin bolge-

rastlandz. resveratrol
sinde dejeneratif ve nekrotik hepatositlere daha az
rastlanildig: belirlendi. Histopatolojik sonuglar CCly
tarafindan olusturulan karaciger hasarinda resvera-
troltin kuersetin ve Rheum ribes L.’den daha fazla

sitoprotektif etkiler gosterdigini ortaya koymaktadir.

Akhtar ve arkadaslar1 (2009) tarafindan yapilan bir
calismada farkli bir Rheum tiirii olan Rheum emodi
koklerinin, parasetamol ile indiiklenen karaciger
hasarinda ytikselen serum ALT, AST ve ALP enzim
bildirilmektedir.
Sonuclarmmizin literatiirlerle uyumluluk gosterdigi

diizeylerini azalttig
gortilmektedir. Bu c¢alismada CCly ile olusturulan
akut karaciger hasarinda karaciger enzim seviye-
lerinin 6nemli oranda arttig1; serum ALT, AST ve
ALP enzim diizeylerini Rheum ribes L."nin, resvera-

trol ve kuersetinden daha fazla duistirdtigii belirlendi.

Bu sonug, akut karaciger hasarmnda Rheum ribes
L.'nin karacigeri resveratrol ve kuersetinden daha iyi
koruyabilecegi seklinde yorumlanmaktadir.

Bu c¢alismada CCls ile olusturulan karaciger
hasarinda gerek toksik madde uygulanan grupta
gerekse tedavi gruplarinda serum kreatinin
diizeylerinde anlamli bir degisiklik bulunamadi. Bu
sonuglarin uyumluluk gosterdigi (Abdel-Salam ve
ark., 2007; Althnaian ve ark., 2013) celistigi calisma-
elde

ettigimiz sonug, CCls veya tedavi ajanlarinin bobrek

lar bulunmaktadir. Bizim c¢alismamizda

fonksiyonlarmi olumsuz etkilemedigi seklinde

yorumlanmaktadir.

Bu calismanin sonuglarmna gore; CCly karaciger
hasarmna neden olurken, Rheum ribes L., resveratrol
ve kuersetin bu hasar1 azaltmistir. Tedavi gruplar
arasinda histopatolojik degerlendirmeler sonucunda
resveratroliin koruyucu etkinligi Rheum ribes L. ve
kuersetinden daha fazla oldugu belirlenirken;
biyokimyasal analizlerde ise Rheum ribes L.'nin daha
fazla etkili oldugu goriilmektedir. ileriki dénem-
lerde, karaciger hasarmda Rheum ribes L., resveratrol
ve kuersetinin molekiiler etki mekanizmalarinin ay-
dinlatilmasi yaninda Rheum ribes L.’den etken madde
izolasyonuna giderek daha spesifik tedavi dozu ve
yontemleri belirlenmeye calisiilmasi hedeflenmekte-
dir.

Rheum Ribes L. (1skin), sadece iilkemizin Dogu
Anadolu Bolgesinde kullanilmakta diger bolgelerde
¢ok iyi taninmamakta ve kullamilmamaktadir. Bu
nedenle iyi bir terapotik bitki oldugu bircok
bildirilen tilke

tanitiminin yapilmasma ve daha bircok etkilerinin

calismayla 1skinin, capinda
kesfedilmesi icin daha ileri diizeyde bilimsel
calismalara ihtiya¢ duyulmaktadir.

Finansal Kaynak: Bu calisma Van Yiiziincii Y1l Un-
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OZET

Amag: Bu calismanin amaci sigara, cay, kahve, kola ve yapay tiikiiriige maruz birakilan mine-dentin komp-
leksinde meydana gelen refraktif indeks ve renk degisiminin incelenmesidir.

Materyal ve Metot: Calismaya periodontal nedenler ile ¢ekimi gerceklestirilen 50 adet maksiller santral dis
dahil edildi. Disler labial ytizlerine dokunulmadan ve kron formu korunarak 2 mm’lik mine-dentin kompleksi
haline getirildi. Disler, rastgele bir sekilde 5 gruba ayrildi: Kontrol; Cay; Kahve; Kola ve Sigara (n=10). Renk
Slctimleri icin spektrofotometre (Spectroshade™ Micro, MHT Corporation, Verona, italya), kirilma indisi 61-
ctimleri icin abberefraktometre kullanildi. Numuneler 48 saat boyunca 37°C’de iceceklere maruz birakildi. Si-
gara grubunda ise 10 dk. boyunca sigara dumanina maruz birakildi. Sigara dumani icin 6zel bir makine tasar-
land1. Normal dagilan verilerin karsilastirilmasinda Welch testi kullanildi ve ¢oklu karsilastirmalar Tamhane’s
T2 testleriyle gerceklestirildi. Normal dagilmayan verilerin karsilastirilmasinda Kruskal Wallis testi kullanild1
ve coklu karsilastirmalar Dunn testiyle incelendi. Normal dagilmayan veriler arasindaki iliskinin incelenme-
sinde Spearman’s rho korelasyon katsayist kullanildi. Onem diizeyi P <0,05 olarak alind.

Bulgular: Welch testi sonuglarina gore maruz birakilan sigara ya da icecege bagl olarak mine-dentin komp-
leksinin AE degerinde istatistiksel seviyede anlamli bir farklilik gézlemlenmistir (P <0,001). En yiiksek medyan
degeri 14,540 ile kola grubunda tespit edilmistir. Bunu sirasiyla sigara, cay ve kahve gruplari izlemistir. Ma-
ruziyet oncesi orneklerin baslangic refraktif indeksini ifade eden RI1 degerinin ortalamasi gruplara gore
istatistiksel bir fark sergilememistir (P =0,051). Bununla birlikte maruziyet sonras: 6lgiilen RI2 degerleri ara-
sinda 6nemli bir fark tespit edilmistir (P <0,001).

Sonug: Degerlendirilen icecekler icinde mine-dentin kompleksinde en fazla renk degisimi ve refraktif indeks
diistisiine sebep olan en diisiik pH' ya sahip koladur.

Anahtar Kelimeler: Dis minesi, Dentin, Diste renk degisikligi, Refraktometri, Sigara.

ABSTRACT

Objective: The aim of this study is to examine the refractive index and color change in the enamel-dentin
complex exposed to cigarette, tea, coffee, coke, and artificial saliva.

Material and Method: 50 maxillary central teeth, which were extracted for periodontal reasons, were included
in the study. They were formed into a 2 mm enamel-dentin complex without touching the labial surfaces of the
teeth and preserving the crown form. The teeth were randomly divided into 5 groups: Control; Tea; Coffee;
Coke and Cigarette (n=10). Spectrophotometer (Spectroshade™ Micro, MHT Corporation, Verona, Italy) was
used for color measurements and abberefractometer was used for refractive index measurements. Samples
were exposed to beverages at 37°C for 48 hours. In the cigarette group, samples were exposed to cigarette
smoke for 10 minutes. A special machine was designed for cigarette smoke group. Welch test was used to
compare normally distributed data, and multiple comparisons were performed with Tamhane’s T2 tests.
Kruskal-Wallis test was used to compare non-normally distributed data, and multiple comparisons were
analyzed with Dunn's test. Spearman's rho correlation coefficient was used to examine the relationshipbetween
data that were not normally distributed. Significance level was taken as P <0.050.

Results: According to the Welch test results, a statistically significant difference was observed in the AE value
of the enamel-dentin complex depending on the exposure to cigarette or drink (P <0.001). The highest median
value was found in the cola group with 14.540. This was followed by cigarette, tea and coffee groups, respec-
tively. The mean value of RI1, which represents the initial refractive index of the pre-exposure samples, did not
show a statistical difference between the groups (P=0.051). However, a significant difference was detected
between the RI2 values measured after exposure (P <0.001).

Conclusion: Among the evaluated groups, coke that has the lowest pH that causes the most color changeand
there fractive index decrease in the enamel-dentin complex.

Keywords: Dental enamel, Dentin, Tooth discoloration, Refractometry, Smoke.
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GIRIS

Gunumiizde kozmetik prosediir talebi ile dis he-
kimine basvuran hasta sayis1 gittikge artmaktadir
(Santezi ve ark., 2012) ve bu talep hastalar tarafin-
dan kaybedilen estetigin geri kazanilmasi istegi ya
da global olarak artis gosteren estetik algismnin bir
sonucudur. Profesyonellerin bu beklentileri karsi-
layabilmesi icin uygulayacaklar1 tedavi prosediirii
ile disi normal fonksiyon durumuna getirmesinin
yani sira estetik miikemmeliyeti de tesvik etmesi
sarttir (Nahsan ve ark., 2012). Ancak bdyle bir res-
toratif teknigin gelistirilmesi icin dental dokularin
dogal karakteristiklerinin iyi anlasilmas1 ve analiz
edilmesi gerekir (Franco ve ark., 2007). Dis ise in-
ternal ve eksternal morfolojisi farklilik gosteren,
iceride yumusak bir doku olan pulpa ile onu gev-
releyen mine ile dentin sert dokularindan meydana
kompleks bir yapidir (Dozic ve ark., 2004). Bilindigi
tizere histolojik yapilar1 ile mineral igeriklerinin
farklilig1 bu dokularin tek tek ve bir kompleks yap1
olarak optik 6zelliklerinin 6nemli farklhiliklar gos-
termesine neden olmaktadir (Dietschi, 2001). Hariri
ve ark. gerceklestirdikleri oncii calismalarinda mi-
nenin aksine 6zellikle dentin yapisinda ve denti-
naltiibiillerin oryantasyonunda meydana gelen
kiicik varyasyonlarin disin optik ozelliklerinde
onemli bir etki yarattigina dikkat ¢cekmistir (I. Hari-
ri ve ark., 2012). Oguro ve ark. da benzer sekilde
disin optik algisinin kompleks bir fenomen oldu-
gunu ve intrinsik dokularm 1s1gm absorbsiyonu,
sacilim1 ya da spekiilar transmisyonu gibi olaylar-
da yadsmamayacak olctide biiytik bir role sahip
oldugunu belirtmistir (Oguro ve ark., 2016). Bu-
nunla birlikte Eimar ve ark. mine hidroksiapatit
kristallerinin karbonizasyon boyutu ve derecesinin
disin renk boyutlar: tizerindeki etkilerini demonst-
re etmistir (Eimar ve ark., 2011) ve tiim bu bulgular
mine-dentin kompleksinin optik 6zelliklerini konu
edinen arastirmalarmn odak noktasini degistirmis ve
disin internal ve eksternal ozelliklerini etkileyen
faktorlere yonlendirmistir (Mayoral ve ark., 2013).

Intrinsik, ekstrinsik faktorler ya da bunlarm kom-
binasyonu dis dokularinda renk degisimini indiik-

leyerek klinik gortintimii etkileyebilir ve uygula-
nacak tedavi yontemlerinin tekrar gozden geciril-
mesine neden olabilir (Lertsukprasert ve Locha-
roenrat, 2020). Ayrmtili klinik muayene, hastanin
ag1z hijyeni uygulamalarmin, beslenme aliskanlik-
larmin ve kimyasallara, travmaya ve enfeksiyona
maruz kalma dykistiniin gozden gegirilmesi etke-
nin tespit edilmesinde esastir (Dalrymple ve ark.,
2018). Ginumtizde bu etkenler degerlendirilmis ve
cay, kahve, sigara gibi ajanlarin mine yiizeyinde
dissal renklenmeye neden oldugu; travma, cuiriik,
periapikal enfeksiyon ya da yetersiz endodontik
tedavinin de diste lokalize ya da generalize intrin-
sik renklenmeyi tetikledigi konusunda fikir birli-
gine varilmistir (Dalrymple ve ark., 2018). Ancak
smirl sayida arastirmact bu etkenlerin diste sadece
renklemeye neden olmadigina; ayn1 zamanda ref-
raktif indeks gibi optik 6zelliklerini de etkiledigine
dikkat cekmistir (Ilnaz Hariri ve ark., 2013). Ref-
raktif indeks, dis dahil biyolojik dokular boyunca
151810 yayilmasin ifade eden 6nemli bir paramet-
redir ve Knuttel ve ark. dokularin refraktif indeksi-
nin sagilma 6zelliklerinin bir gostergesi olarak kul-
lanilabilecegini zira sagilmanin kendisinin lokal
refraktif indeks varyasyonunun nihai bir sonucu
oldugunu belirtmistir (Kntittel ve ark., 2004). Bu
teoriden yola ¢ikan arastirmacilar disin refraktif
indeksinin 6l¢imi igin gesitli tekniklerin kullani-
min1 (Meng ve ark., 2009), mine kalinliginin ve ref-
raktif indeksin algilanan dis rengi tizerindekini et-
kilerini (Oguro ve ark., 2016) ve mine ile dentin
dokusunda meydana gelen varyasyonlarin disin
lokal refraktif indeksinde nasil bir etkiye sahip ol-
dugunu degerlendirmistir (I. Hariri ve ark., 2012).
Ancak mevcut vyazarlarin bilgisine gore mi-
ne-dentin kompleksinde renklenmeye neden olan
sigara ve cesitli igeceklerin disin refraktif indeksi
tizerindeki etkileri degerlendiren herhangi bir ga-
lisma yoktur. Bu etkilerin bilinmesi yapilacak este-
tik tedavilerin sonuclarmin 6ngoriilmesi ve etkene
yonelik tedavi prosediirlerinin efektif sekilde belir-
lenebilmesi agisindan ¢ok 6nemlidir. Bu literatiir
eksiginden koken alan galismamizda sigara, kola,
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cay ve kahvenin mine-dentin kompleksinde mey-
dana getirdigi renk degisiminin ve bu ajanlarm di-
sin genel refraktif indeksi tizerindeki etkilerinin
degerlendirilmesi amaglanmustir.

Arastirmanin temel sifir hipotezi ise sigara, kola,
cay, kahve ile yapay tiikiirti§e maruz birakmanin
mine-dentin kompleksinde renk degisimi meydana
getirmeyecegidir. Alternatif sifir hipotezi ise de-
gerlendirilen iceceklere ve sigaraya bagli olarak
mine-dentin kompleksinin refraktif indeksinin de-
gismeyecegidir.

MATERYAL ve METOT

Randomize, kontrollii, in vitro olarak tasarlanan ve
cekilmis insan maksiller santral disleri iizerinde
gerceklestirilecek olan mevcut arastirmaya basla-
nilmadan 6énce Van Yiiziincii Yil Universitesi Tip
Fakiiltesi Dekanlig1 Klinik Arastirmalar Etik Kurul
Baskanligindan onay alind1 (26.06.2014-
B.30.2.YYU.0.01.00.00/193). Calismada AE ana 6zel-
lik olarak kabul edildi ve o©nceki calismalardan
(Kwon ve ark., 2015), AE igin standart sapmanin
1,04 ile 2,22 arasinda degistigi tespit edildi. Bu ne-
denle standart sapma 1,63 olarak alindi. %95 gtiven
katsayis1 ve yaklasik %80 gti¢ degeri i¢in Tip I hata
0,05 (%5 tip I hata i¢in Z degeri 1,96) etki buyukliigii
arastirmaci tarafindan 0,3 olarak alindi. Bu bilgilere
dayanarak gerekli 6rneklem biiytiklugii su denklem
kullanilarak hesapland:

"n=72x o2/ d?

Bu esitlige gore her gruptaki minimum orneklem
buiyukliigu 10 [n = (1,962 x 1,630 / 0,32~= 10] olarak
bulundu. Calismaya sadece periodontal nedenler ile
cekimi gergeklestirilen 50 adet maksiller santral dis
dahil edildi. Cekim sonrasi dislerin tizerindeki doku
artiklar1 periodontal kiiretle uzaklastirildi ve hizi
10000 devir/dk. olarak sabitlenen bir angldruva ile
pomza uygulanarak polisajlandi. Temizlenen dis
ytzeyleri 1sitk mikroskobu (TM-505, Mitutoyo,
Tokyo, Japonya) ile 10 kat biiyiitme altinda incelen-
di ve internal/eksternal renklenme ya da catlak
tespit edilen disler calisma disinda birakildi. Calis-
dahil edilen dislerin

maya dezenfeksiyonu

icin %0,1'lik timol ¢ozeltisi kullanild1 ve baslangig
asamasima kadar tiim disler distile su igerisinde
muhafaza edildi.

Mine-dentin kompleksinin olusturulabilmesi igin
disler 6zel bir aparey yardimu ile pozisyonel olarak
sabitlendi. Diistik devirli hassas kesme bicag1 (Iso-
met, Buehler, Lake Bluff, IL, ABD) ile su sogutmasi
altinda mine-sement smirindan kesilerek diglerin
kuron-kok yapilar: birbirinden ayrildi. Kronlarin
labial ytizlerine temas edilmemesine 6zen gosteri-
lerek, elmas rondfrez (Ref:801-014 G STD, fstanbul,
Ttirkiye) ile kompleks kalinlig1 2 mm olacak sekilde
disler prepare edildi. Preparasyon sonrasi mi-
ne-dentin kompleksinin kalinliklar: dijital bir kum-
pas ile kontrol edildi.

Hazirlanan ornekler, mine-dentin kompleksinde
meydana gelmesi muhtemel su emilimi etkilerini
ortadan kaldirmak amaciyla 24 saat 37°C’de etiivde
(Memmert UN 110, Schwabach, Almanya) yapay
tukuruk icerisinde bekletildi (Mathias ve ark., 2010).
Ardindan baslangic renk olctimleri goruntt cikist
400-720 nm araliginda, 2 adet 45 derecelik polarize,
telesentrik ve monokromatik aydinlatmaya sahip,
0o okuma degeri olan, her nokta icin yaklasik
0,03x0,03 mm’lik bir optik ¢oziintirltige sahip bir
(Spectroshade™ Micro, MHT
Corporation, Verona, italya) ile yapildi. Her 10 6l-

spektrofotometre

¢limde bir cihaz, yesil ve beyaz kalibrasyon pargasi
kullanilarak kalibre edildi. Olgiimlerin nétral gri
fonda ve min-dentin kompleksinin labial ytiziinden
yapimasina 6zen gosterildi. CIE (Commission In-
ternationale de 1’Eclairage) L*, a*, b* degerleri belir-
lendi. Baslangi¢ refraktif indeks olgtimleri (RI1) ise
589 nm dalga boyunda monokromatik 1sik yayan
sodyum lambasi olan, 1,3000-1,7000 deger araligin-
da skalasi bulunan bir AbbeRefraktometre (Abbe-
Refractometer, NAR-1T Solid, Atago Co. Tokyo,
Japonya) ile oda sicakliginda monobromonaftalen
cozeltisi (Contact Liquid, Atago Co. Tokyo, Japonya)
damlatilan mine-dentin kompleksinin labial ytize-
yinden gerceklestirildi. Her ol¢tim oncesi refrakto-
metre kalibrasyon blogu (Test Piece A, nD=1,516)
ile  kalibre edildi. tireteci

Rastgele  say1
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(https:/ /www.random.org/integers/) kullanilarak
elli rastgele tam say1 tretildi ve her tam say1 sirali
olarak dislere atandi. Digler daha sonra besli blok-
lara boliindii ve her blok icindeki numuneler daha
sonra atanan tam sayiya gore artan sirada (birden
bese) siralandi ve maruz birakilacak icecek ya da
sigara prosediiriine gore asagidaki gruplara ayrildi
(n=10):

1. Yapay Tiikuruk Grubu: Kontrol grubu olarak
belirlenen yapay tiikiirtik 0,7 mmol/L CaCl2.2H20,
0,2 mmol/L MgCI2, 4,0 mmol/L KH2PO4, 30,0
mmol/L KCL, 20,0 mmol/L HEPES Tampon for-
miilasyonuna gore hazirlandi ve pH’st 7 olarak
ayarlandi (Eisenburger ve ark., 2001) .

2. Cay Grubu: Cay grubunda kullanilacak soliisyon
600 ml kaynatilmis distile su igerisine atilan 4 adet
poset caymn (LiptonYellowLabelTea®, Lipton, Uni-
lever, Istanbul, Turkiye) 10 dk. boyunca demlendi-
rilmesi ile elde edildi.

3. Kahve Grubu: Kahve grubunda kullanilacak so-
liisyon 600 ml kaynatilmis distile su icerisine atilmis
7,2 gr kahvenin (Nescafé Classic®, Nestlé, Vevey,
Isvicre) 10 dk. demlenmesi ve filtre kagidi (Brawi,
Kahve Filtre Kagidi, Horeka, Almanya) ile stiziil-
mesi ile elde edildi.

4. Kola Grubu: Bu grup igin ettivde 37°C’ye gelene
kadar 1sitilan kola (Coca Cola, Coca Cola Icecek A.S.,
Istanbul, Tiirkiye) soliisyonu kullanildi.

Hazirlanan icecekler her biri 10 ml'lik 151k gegirmez
amber cam siselere pay edildi. Siselere yerlestirilen
ornekler 48 saat boyunca 37°C’de ettivde bekletildi.
Soliisyonlarin giinliik olarak degistirilmesine 6zen
gosterildi.

5. Sigara Grubu: Bu gruptaki ¢rneklerin sigara du-
manina maruz birakilabilmesi icin 6zel bir makine
tasarlandi. Bunun igin 600 ml'lik bir plastik bir sak-
lama kabinin kapak kismina bir tanesi tam ortasin-
da olmak iizere, birbiri ile esit mesafede 5 adet delik
acildi. Her delige filtre kisimlar1 ¢ikarilmus sigara
ag1zlig1 yerlestirildi. Kapaga altinci bir delik acildi.
Bu delige sigara dumanini tahliye edici bir meka-

nizma yerlestirildi. Saklama kabimin yan tarafina bir
adet vakum borusu yerlestirildi ve bu boruya va-
kum makinesini kontrol eden bir akis lger baglandi

(Sekil 1).

Sekil 1.El yapimi sigara dumani makinesinin ¢izimi,

a. Vakum b. Akis olcer c. Tahliye mekanizmasi d.
Saklama kutusu e. Metal tabla.

Ornekler saklama kabr icerisine yerlestirildi (Sekil 2)
ve agizliklara yerlestirilen sigaralar (Marlboro,
RedLong, Philsa A.S,, [zmir, Turkiye) yakildi. Va-
kum hiz1 1 litre/ dk. olarak ayarlanan vakum maki-
nesi ¢alistirildi ve her 60 sn. “de bir vakum makinesi
durdurularak tahliye mekanizmas: 2 sn. boyunca
acik tutuldu. Sigaralarin filtre kismina gelene kadar
isleme devam edildi. Toplamda bir siklus 10 dk.
stirdu. Bu siklus 4 kez tekrar edildi (Sekil 3).

Icecek ve sigaraya maruz birakilan érnekler duru su
ile yitkanip kurutuldu ve renk ile refraktif indeks
olctimleri tekrarlandi. Maruziyet sonrasi refraktif
indeks ol¢timleri RI2 olarak kaydedildi. Renk degi-
siminin hesaplanmasinda asagidaki formiilasyon
(AE) kullanild1: (Joiner ve ark., 2008)

AL*=L*son - L*ilk
Aa*=a*son - a*ilk
Ab*=b*son - b*ilk

AE = [(AL*)2 +(Aa*)2 + (Ab*)2]1/2
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Sekil 2. Sigara dumanma maruz kalmadan once

numunelerin metal tabla tizerindeki gortintimi.

Sekil 3. Sigara dumanma maruz kaldiktan sonra

numunelerin metal tabla tizerindeki gorintimii.

Istatistiksel Analiz

Veriler IBM SPSS V23 ile analiz edildi. Verilerin
normal dagilima uygunlugu Shapiro Wilk testi ile
degerlendirildi. Ug ve tizeri gruplara gore normal
dagilan verilerin karsilastirilmasinda Welch testi
kullanildi ve ¢oklu karsilastirmalar Tahmane’s T2
testleriyle gerceklestirildi. Ug ve tizeri gruplara gore
normal dagimayan verilerin karsilastirilmasmnda
Kruskal Wallis testi kullanildi ve ¢oklu karsilastir-
malar Dunn testiyle incelendi. Normal dagilmayan
veriler arasindaki iliskinin incelenmesinde Spear-
man’s rho korelasyon katsayis1 kullanildi. Analiz
sonuglari nicel veriler i¢in ortalama + standart sap-
ma ve medyan (minimum - maksimum) seklinde
sunuldu. Onem diizeyi P <0,050 olarak alindh.

BULGULAR

Sigara ve igeceklere maruz birakilan mine-dentin
kompleksinin AE, RI1 ve RI2 degerlerine ait tanim-
layici istatistikler Tablo 1’de gosterilmistir.

Welch testi sonuglarma gore maruz birakilan sigara
ya da icecege bagl olarak mine-dentin kompleksi-
nin AE degerinde istatistiksel seviyede anlamli bir
farklihik gozlemlenmistir (P <0,001). En ytksek
medyan degeri 14,540 ile kola grubunda tespit
edilmistir. Bunu sirasiyla sigara, cay ve kahve
gruplar1 izlemistir ve en diisiik medyan degeri 0,610
ile yapay tiikiirtikte bekletilen kontrol grubuna ait-
tir. Bununla birlikte sigara, kahve ve caya maruz
birakilan komplekslerin AE medyan degerlerinin
istatistiksel olarak benzerlik gostermesi oldukca
dikkat cekici bir veridir.
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Tablo 1.AE, RI1 ve RI2 degerlerine ait tanimlayici istatistikler ve gruplara gore nicel degiskenlerin deger-

lendirilmesi.
AE RI; RI
OrtalamazSS Medyan(Min-Maks) OrtalamazSS Medyan (Min-Maks) OrtalamazSS Medyan (Min-Maks)
Kontrol 0,609 0,610 1,643 1,643 1,642 1,642
+0,247 (0,220 - 1,000)¢ +0,002 (1,639 - 1,647) +0,0015¢ (1,639 - 1,643)
Cay 5,350 5,295 1,643 1,646 1,640 1,642
+1,268 (3,620 - 7,380)® +0,004 (1,636 - 1,647) +0,002: (1,637 - 1,643)
Kahve 2,947 2,330 1,644 1,644 1,639 1,640
Grup +2,196 (1,720 - 9,040)b< +0,002 (1,640 - 1,648) +0,002bc (1,636 - 1,642)
Kola 17,294 14,540 1,646 1,647 1,637 1,638
+6,899 (11,960 - 30,340)2 +0,002 (1,643 - 1,649) +0,003b (1,632 - 1,642)
Sigara 6,825 7,210 1,646 1,647 1,643 1,643
+1,493 (3,240 - 8,400) +0,002 (1,643 - 1,648) +0,0022 (1,640 - 1,647)
Test Ististigi x? =42,874 x? =12,336 F=7,982
p <0,001 0,051 <0,001

SS: Standart sapma, F: Test istatistiginin varyans analizi (Welch), y?: Kruskal Wallis test istatistigi, *°: Ayn1 harfe sahip gruplar arasinda fark

yoktur.

Maruziyet 6ncesi orneklerin baslangi¢ refraktif in-
deksini ifade eden RI1 degerinin ortalamasi grup-
lara gore istatistiksel bir fark sergilememistir (P
=0,051). Bununla birlikte maruziyet sonrasi 6lctilen
RI2 degerleri arasinda onemli bir fark tespit edil-
mistir (P <0,001). Bu farklilik kontrol grubunun RI2
ortalamasinin kola grubunun ortalamasindan ve
sigara grubunun RI2 ortalamasinin kola ve kahve
gruplarmin ortalamalarindan yiiksek olarak elde
edilmesinden kaynaklanmaktadir. RI1 ve RI2 de-
gerleri incelendiginde yapay tiikiirtik hari¢ diger
tim gruplara maruziyetin mine-dentin kompleksi-
nin refraktif indeksinde anlamh bir diistise sebep
oldugunu ve olctilen RI2 degerlerinin RI1 degerle-
rine gore daha dustik oldugunu soylemek mum-
kiindiir. Ayrica Spearman’s rho korelasyon katsay1-
s1 kullanilarak AE ile RI1 ve RI2 arasindaki iliski
degerlendirilmis ve sonuclar RI1 ile AE arasinda
istatistiksel olarak anlamli pozitif yonlii zayif bir
iliski varken (r= 0,371; P =0,008); RI2 ile AE arasinda
istatistiksel olarak anlamli negatif yonlii zayif bir
iliski oldugunu ortaya koymustur (r =-0,300; P
=0,034) (Tablo 2).

Tablo 2. AE ile RI1 ve RI2 arasindaki iliskinin incelenmesi

AE

r p
Ry 0,371 0,008
RI2 -0,300 0,034

r: Spearman'srho korelasyon katsayis1

TARTISMA

Son yillarda gergeklestirilen arastirmalar igecek ve
sigara gibi eksternal faktorlerin etkileri sonucunda
dental

yon-remineralizasyon, mine ¢ubuk kilifinin alani ve

apatit kristal yapisinda demineralizas-

genisliginde azalma ile mine proteinlerinde azalma
gozlemlendigini ortaya koymustur (Miake ve ark.,
2016) ve bilindigi tizere bu yapisal degisimler mi-
ne-dentin kompleksinin renk ve refraktif indeks
degisimini tetikleyebilir. Mevcut galisma sonugla-
rinda da sigara ve gesitli iceceklere maruz birakilan
mine-dentin kompleksinde istatistiksel seviyede
anlamli renk degisimi saptanmustir. Bu nedenle
arastirmanin ilk sifir hipotezi reddedilmistir. Benzer
sekilde maruziyet sonrasi dlgiilen refraktif indeksi
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ifade eden RI2 parametresinde de onemli bir degi-
sim tespit edilmistir. Bu nedenle mevcut ¢alismanin
ikinci sifir hipotezi de reddedilmistir.

Giintimiizde igeceklerin dis renkli restoratif mater-
yaller tizerindeki etkileri kapsaml sekilde arastiri-
liyor olsa da; mine, dentin ya da mine-dentin
kompleksi tizerindeki etkilerini konu edinen ¢alis-
ma sayist sasirtict derecede azdir (Casas-Apayco ve
ark., 2014)
n1 pHsi 2,6 olan kola ve bunun dis dokularindaki

ve bu literatiirlerin temel odak noktasi-

potansiyel eroziv etkileri olusturmaktadir (Kato ve
ark., 2007). Mevcut bulgularda ise mine-dentin
kompleksinde en fazla renk degisimi 14,540'lik
medyan degeri ile kolaya maruziyet sonrasinda
gozlemlenmistir ve bilindigi {izere bu deger CIE
L*a*b* renk uzayinda fark edilebilir esik degeri olan
3,3 in ¢ok tizerindedir (Hafez ve ark., 2010); bu da
klinik olarak kabul edilemeyecek bir renklenme
anlamina gelmektedir. Ayrica en diisiik RI2 degeri
kolaya maruz birakilan mine-dentin kompleksinde
olctilmusttir. Kolanin dogal dis dokusundaki bu
etkileri icerigindeki fosforik asit ile iliskilendirilebi-
lir. Zira Casas-Apayco ve ark. yapmis olduklari
calismalarinda koladaki fosforik asidin disin mine
dokusunda yiizeyin zayiflamasina neden olan bir
(Ca-
sas-Apayco ve ark., 2014). Magalhdes ve ark. da bu

¢ozinme  olusturdugunu  vurgulamistir
erozivsiklusun devamlilik gostermedigi durumlar-
da kirilgan mine dokusunun uzaklasmadigma dik-
kat cekmistir (Magalhaes ve ark., 2009). Arastirma-
clar bu yumusamis alanin mineralizasyon yapisi-
nin farkli olmas: sebebiyle mekanik kuvvetlere ve
renklenmeye kars1 direncinin diisiik oldugu konu-
sunda hemfikirdir (Magalhdes ve ark., 2009; Ca-
sas-Apayco ve ark., 2014). Kitchens ve ark. da flor
vernigi uygulamas: yapilan mine ytizeyinin 14
glnliik icecek maruziyeti sonrasi ytizey piiriizli-
lugtint degerlendirdikleri calismalarinda her icece-
gin ytizey puruzlulugiinde artisa sebebiyet verdigi-
ni; ancak en fazla artis saptanan icecek grubunun
kola oldugunu belirtmistir (Kitchens ve Owens,
2008) ve insan minesi tizerinde gergeklestirilen
giincel bir calismanin bulgularmin da ortaya koy-

dugu {tizere mine yiizey puruzliliigindeki artis
renklenme miktarinin artis1 ile sonuglanmaktadir
(Shamel ve ark., 2019). Bu da bulgularimizda en
fazla renklenme saptanan grubunun neden kola
oldugunu aciklar niteliktedir. Dogal dis dokusunun
refraktif indeksini ve bu indeksi etkileyen faktorleri
inceleyen arastirma sayis1 oldukca kisithdir. Bu-
nunla birlikte Hariri ve ark. mine-dentin mineral
icerigi ile yapisal oryantasyonun (Ilnaz Hariri ve
ark., 2013), Oguro ve ark. ise mine kalmhgmn
(Oguro ve ark., 2016) lokal refraktif indeksi etkile-
digini belirtmistir. Kolanin mine-dentin kompleksi-
nin refraktif indeksinde anlamli distise sebebiyet
vermesi ise kolanin eroziv etkisi sonucu mineral
yapisinda olusan degisim ve mine yiizeyindeki pii-

riizliiliik artisinin bir sonucu olabilir.

Sigara dumani gibi ekstrinsik faktorlere kronik ve
tekrarlayan sekilde maruz kalan dental dokularin
lekelenmeye yatkinlik gosterdigi bilinen bir gercek-
tir (Amorim ve ark., 2021). Alandia-Roman ve ark.
da sigara dumanma maruziyetin renklenmeye se-
bep oldugunu; ancak meydana gelen lekelenmenin
dagiliminin ve yogunlugunun sigara icerigindeki
pigment tipine, miktarina ve maruziyet zamanina
baglh olarak degisebilecegine dikkat c¢ekmistir
(Alandia-Roman ve ark., 2013). Bununla birlikte
sigarada meydana gelen lekelenme ve renk degisi-
minin mekanizmasimin igeceklere maruz birakma
sonrast gozlemlenen renk degisiminden farkli ol-
dugunu soylemek yanlis degildir. Zira Wasilewski
ve ark. sigara duman ile dis ytizeyinde artik biri-
kimi gerceklestigini ve bu durumun sigaralarmn bi-
lesiminde bulunan seker ve kakao ile iligkili oldu-
gunu belirtmistir (Wasilewski Mde ve ark., 2010).
Dalrymple ve ark. ise sigara igerigindeki katranin,
mine ylizeyine difiize olma ozelligi gosteren bir
madde olduguna; bu nedenle sadece eksternal degil
ayni zamanda internal bir renklenmeyi tetikledigine
dikkat ¢ekmistir. Ayn1 zamanda sigara dumani ve
1s1 prosediiriiniin minenin renk degisimi tizerine
etkilerini inceledikleri calismalarinda 5 giinliik ma-
ruziyetin bile anlamli renk degisimine sebebiyet
verdigini rapor etmis; 14 giinliik maruziyet sonrasi
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hesaplanan AE degerinin daha yiiksek olduguna
vurgu yapmustir (Dalrymple ve ark., 2018). Ttim bu
bulgular mevcut calismada koladan sonra en fazla
renk degisimine neden olan ajanin sigara olmasin
aciklar niteliktedir ve mevcut bulgularda da bu ¢a-
lismalar ile paralel olacak sekilde sigaranin istatis-
tiksel seviyede anlamli renk degisimine sebep ol-
dugu saptanmustir. Bununla birlikte sigara, cay,
kahve ve distile suyun dis minesinin mikrosertligi
ve renklenmesi tizerine etkilerinin degerlendirildigi
bir calismada arastirmacilar cay ve kahvenin siga-
radan daha fazla renklenmeye neden oldugunu
rapor etmistir (Amorim ve ark., 2021). Bulgulari-
mizdaki bu farklilik ilgili arastirma prosediiriinde
her maruziyet siklusu sonras1 dis fircalama uygu-
lamas1 yapilmasindan ve fircalamanin mekanik
etkisiyle dis ytizeyinde olusan artiklarin uzaklasti-
rilmis olmasindan kaynaklanmis olabilir. Sigara
dumanin disin mine ve dentin dokular1 tizerindeki
etkilerinin degerlendirildigi bir calismada minenin
siki paketlenmis durumdaki hidroksiapatit kristal-
lerinden olustugu, bu nedenle sivilarin bile diftiz-
yonunun zor oldugu ve fircalama sonrasi artiklar
uzaklastirildiginda dental dokulardaki etkilerinin
minimal oldugu belirtilmistir (Zanetti ve ark., 2019).
Bu bulguya paralel olarak mevcut calismada da
sigaranin mine-dentin kompleksinin refraktif in-
deksi tizerindeki etkileri cay ve kontrol grubu olan
yapay tuikiirtik ile istatistiksel olarak benzer bu-
lunmustur.

Kahve ve cay pH’s1 4,99 ile 5,4 arasinda yer alan
iceceklerdir ve dis ytizeyinde ekstrinsik pigmen-
tasyona sebep olan temel faktorler arasinda sayil-
maktadir (Amorim ve ark., 2021). Cortes ve ark.
kahvenin asiditesini kavurma siirecinde glukit ve
lipitlerin degradasyonu, esterlerin termal degra-
dasyonu ve aldehit ile ketonlarin otooksidasyonu
neticesindeki asetik asit formasyonu ile iligkilen-
dirmistir (Cortes ve ark., 2013). Ayrica cay ve kahve
iceriginde yer alan taninler ve yiiksek reaktif poli-
fenoller dis ytizeyinde kromojenlerin direkt birik-
mesine sebep olarak mekanik bir lekelenmeyi de
tetikleyebilir (Costa ve ark., 2014). Cesitli iceceklere

maruz birakilan minenin erozyon karakteristiginin
arastirildig bir in vitro ¢alismada kahvenin kolaya
kiyasla daha az renk degisimine neden oldugu ra-
por edilmistir (Kitchens ve Owens, 2008). Benzer
sekilde Zhao ve ark. da farkli boyayic1 ajanlara ma-
ruz birakilan mine gruplarinda en fazla renklenme-
nin sigara grubunda oldugunu, kahvenin boyayici
potansiyelinin sigara grubuna kiyasla daha minimal
oldugunu rapor etmislerdir (Zhao ve ark., 2019).
Cayin mine yapisinda meydana getirdigi intrinsik
renklenmenin degerlendirildigi farkli bir calismada
kontrol grubu ile siyah ¢ay grubu arasmnda higbir
zaman diliminde istatistiksel bir fark tespit edilme-
digi bildirilmistir (Attin ve ark., 2003). Benzer se-
kilde mevcut ¢alismada da gay ve kahvenin neden
oldugu renk degisiminin istatistiksel olarak ayni
oldugu ve hesaplanan AE degerinin sigara ve kola
grubuna kiyasla daha diisiik seviyelerde oldugu
gozlemlenmistir. Bununla birlikte Karadas ve ark.
mine ytizeyinde kola, cay ve kirmizi sarabin kah-
veden daha fazla renk degisimini tetikledigini bil-
dirmistir (Karadas ve Seven, 2014). Sonuglarimiz-
daki bu farkhilik ilgili arastirmada iceceklere maruz
birakilan mine ytiizeylerinin 6ncesinde beyazlatma
prosediiriine tabi tutulmus olmasmndan ve buna
bagl olarak mine ytizeyi puruzlultigunin degisme-
sinden kaynaklanmus olabilir. Hubbezoglu ve ark.
beyazlatma ajanlarmin mine kristallerinde intrinsik
bir degisim meydana getirdigini; bu nedenle mi-
ne-dentin kompleksinde lokal olarak olgiilen refrak-
tif indeksin degisimi gosterdigini rapor etmistir
(Hubbezoglu ve ark., 2008). Bu bulgu refraktif in-
deksin intrinsik degisimler sonucu farklilik goster-
digi seklinde yorumlanabilir. Mevcut galismada da
kahve, cay ve yapay tukiirtige maruz birakilan mi-
ne-dentin komplekslerinin RI1 ve RI2 degerleri in-
celendiginde genel olarak bir diistis trendi gozlem-
lenmistir; ancak yapay tukurik ile cay grubu ara-
sinda anlaml bir fark mevcut degil iken, kahveye
maruz birakilan grubun RI2 degerinin kolaya ben-
zer oldugu tespit edilmistir. Bu sonug yapay ttikii-
riikk ve cayin asiditesinin diger iceceklere gore daha
diisiik olmasindan ve etkilerinin ekstrinsik seviyede
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kalmasindan kaynaklanmis olabilir. Kahvenin ise
kolaya benzer RI2 degerine sahip olmas: ise igeri-
gindeki asetik asit sebebiyle etkilerinin daha intrin-
sik seviyede gerceklesmesinin bir sonucu olabilir.

Diistik pH'l1 icecek ve boyayict maddelerin ttikiirtik
tarafindan notralize edildigi bilinen bir gercektir, bu
sayede tiiktirtik, durulama ve asidi notralize etme
yetenegi ile disleri asitlerin olumsuz etkilerine kars:
korumada 6nemli bir rol oynar (Wiegand ve ark.,
2005). Ancak bu calismada insan tiiktirtigti ve pro-
tez biyofilminin etkinligi simiile edilmemistir ve bu
eksiklik arastirmanin temel limitasyonunu olus-
turmaktadir. Ayrica mekanik bir fircalamanin uy-
gulanmamis olmasi intraoral sartlara kiyasla daha
belirgin sonuclarin elde edilmesine neden olmus
olabilir. Giincel arastirmalarin ortaya koydugu
tizere yas ile birlikte mine ve dentin kompleksinde
yapisal varyasyonlar meydana gelmektedir (Miake
ve ark., 2016) ve bu durum renk ile optik 6zellikle-
rin degisiminde etkili olabilir. Mevcut arastirmada
ise yas ile ilintili degisiklikler g6z ardi edilmis ve
degerlendirilmemistir.

Ttum bu limitasyonlar dahilinde asagidaki sonuglara
ulasilabilir:

1. Degerlendirilen ajanlarin igerisinde mine-dentin
kompleksinde en fazla renk degisimine en dusiik
pH’ya sahip olan kola neden olmaktadir.

2. Her maruziyet mine-dentin kompleksinin refrak-
tif indeks diisustinii tetiklese de en fazla diistis sap-
tanan grup koladur.

3. Sigara ve iceceklere maruz birakilan mine-dentin
kompleksinde hesaplanan AE degeri ile RI2 degeri
arasinda negatif yonlii bir korelasyon mevcuttur.
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OZET

Amfizematoz pyelonefrit renal parankim ve onu gevreleyen dokularin nekrotizan infeksiyonu olup, renal
parankim, kollektor sistem veya perinefritik dokuda gaz formasyonu ile karakterizedir. Olgularin %90'nda
predispozan faktor diyabetes mellitustur. Bu calismada, tiriner sistem enfeksiyonu ¢n tarusiyla takip edilen,
yapilan tetkikler sonucunda amfizematoz piyelonefrit tanisi konan ve cerrahi gereksinim olmadan anti-
biyoterapi ile diizelen bir olgu sunulmas: amaglandi.

Anahtar Kelimeler: Amfizemattz piyelonefrit, Piyelonefrit, Diabetes mellitus.

ABSTRACT

Emphysematous pyelonephritis is a necrotizing infection of the renal parenchyma and surrounding tissues
and is characterized by gas formation in renal parenchyma, collector system, or perinephric tissue. Diabetes
mellitus is a predisposing factor in 90% of cases. In this study, it was aimed to present a case who was followed
up with a preliminary diagnosis of urinary system infection, was diagnosed with emphysematous pyelone-

phritis as a result of the tests performed and recovered with antibiotherapy without the need for surgery.

Keywords: Emphysematous pyelonephritis, Pyelonephritis, Diabetes mellitus.

INTRODUCTION

Emphysematous pyelonephritis (EPN) is a suppu-
rative and necrotizing kidney infection with high
mortality, characterized by gas formation in perire-
nal or intrarenal region, usually patients have a di-
agnosis of diabetes mellitus (DM). EPN was first
described by Kelly and MacCallum in 1898 (Kelly
and MacCallum, 1898; Klein et al., 1986). DM is a
predisposing factor in 90% of cases. Other underly-
ing factors in EPN are urinary tract obstruction,
urinary tract infection, renal infarction, and tumor
embolism (Karsli, 2016). E. coli is the most common
gas-forming organisms, while Klebsiella, Clostridium,
Candida, Aspergillus, Cryptococcus, and Amoeba are
among the other causative agents (Mohsin et al,,
2009). Although it is a life-threatening disease, there
is no clear consensus on its treatment. Basic ap

proaches in treatment; emergency nephrectomy,

percutaneous drainage or medical treatment
(Aboumarzouk et al., 2014). In this study, it was
aimed to present a case who was followed up with
a preliminary diagnosis of urinary system infection,
was diagnosed with EPN as a result of the tests
performed, and recovered with antibiotherapy

without the need for surgery.
Case report

A 68-year-old female patient presented to the
emergency department with complaints of ab-
dominal pain, nausea, vomiting, loss of appetite,
weakness, chills, and shivering that had started the
day before. She had no fever. She had previously
known DM, chronic heart disease (CHD), and
chronic renal failure. It was learned that coronary
angiography was performed 6 months ago to the
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patient who was using exenatide, clopidogrel, and
furosemide for DM and CHD. In her physical ex-
amination, there was tenderness in the abdomen
and there was no additional finding. In addition,
her blood pressure was: 114/62 mm/hg, beats per
minute (BPM): 102/ minute, body temperature (BT)
374 °C, SpO2:91. In her laboratory tests, white
blood cell was: 12.000 mm3 , hemoglobin: 10.3 g/dl,
platelet count: 228,000/ UL, C-reactive protein (CRP:
12 mg/dl (ref. range: 0-0.5), procalcitonin: 1.1
ng/ml (ref. range: 0-0.12), blood urea nitrogen: 42.5
mg/dl, creatinine level: 2.5 mg/dl, sodium: 129
mmol/L, potassium: 6 mmol/L, alanine ami-
notransferase (ALT): 8 U/L, aspartate aminotrans-
ferase (AST): 12 U/L, blood sugar: 372 mg/dl, tro-
ponin I: 0.013 ng/dl, CK-MB: 9.1. Her arterial
blood gases were PH: 7.31, PCO:: 40.1, HCOs: 20.5,
and lactate: 3.5. In her complete urinalysis, there
were 415 leukocytes, 13 leukocyte clusters, and 34
erythrocytes. Piperacillin/tazobactam was started
at a dose of 4x2.25 gr/day to the patient who was
evaluated as complicated urinary tract infection and
hospitalized. On abdominal ultrasonography (USG),
grade 1 hydronephrosis was observed in the right
kidney, and the echo of the right renal parenchyma
was reported as grade 2 increased. Due to the in-
crease in laboratory tests on the 5t day of her hos-
pitalization (CRP: 22 mg/dl, creatinine level: 3.2
mg/dl, procalcitonin: 1.7 ng/ml), her treatment was
revised to meropenem 2x1 gr/day. When hemoglo-
bin decreased to 7.5 g/dl, erythrocyte suspension
was given. Abdominal computed tomography (CT)
scan without contrast was taken. Air in the proxi-
mal ureter, renal pelvis, and calyces on the right,
grade 2 hydronephrosis on the right, and dirty right
perirenal fat planes were observed. The findings
were evaluated in favor of emphysematous pyelo-
nephritis (Figure 1). At the end of the 72nd hour of
the meropenem treatment, laboratory tests began to
decrease. There was no growth in blood and urine
cultures taken. Abdominal CT was repeated on the
14 th day of her hospitalization and findings were
regressed (Figure 2). In laboratory tests, white blood

cell was: 4000 mm3, hemoglobin: 10.8 g/dl, platelet
count: 277.000/ UL, CRP: 0.49 mg/dl, creatinine: 1.9
mg/dl. The patient never had a fever in her fol-
low-up. The patient, whose general condition and
laboratory tests improved, and pathological find-
ings on CT regressed, was discharged on the 14t
day of her hospitalization.

Note: Informed consent form signed by the patient

Figure 2: Abdominal CT scan of the patient 14 th
day of hospitalization

DISCUSSION

EPN is a necrotizing infection of the renal paren-
chyma and surrounding tissues and is characterized
by gas formation in the renal parenchyma, collector
system, or perinephric tissue. More than 90% of
patients are diabetic and it is 6 times more common
in women than men (Resorlu et al., 2006). Many
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factors can cause pyelonephritis to turn into an
emphysematous form. Some of these factors are; the
presence of gas-forming microorganisms, impaired
host response, secondary vascular changes in is-
chemia or infarction. Fermentation of glucose by
enterobacteria is the most important mechanism of
gas formation (Huang and Tseng, 2000). Our patient
was an old female with a diagnosis of DM who was
hospitalized with the diagnosis of unregulated
blood sugar and complicated urinary system infec-

tion.

EPN clinically presents with nonspecific features of
upper urinary tract infection including fever, flank
pain, nausea, vomiting, shock, acute renal failure,
and disseminated intravascular coagulation. Cos-
tovertebral angle tenderness is the most common
physical examination finding (Ergitin et al., 2020).
Huang et al. (Huang and Tseng, 2000) found that
thrombocytopenia (46%), acute kidney dysfunction
(35%), shock (29%), and impaired consciousness
(19%) may be the first symptoms of the disease. Our
patient presented with complaints of abdominal
pain, nausea, vomiting, loss of appetite, weakness,
chills, and shivering, but she had no fever. In her
physical examination, there was tenderness in the
abdomen. Acute renal failure developed on the
background of previously known chronic renal
failure. In laboratory examinations; she had leuko-
cytosis, anemia, elevated CRP, and procalcitonin
levels, pyuria, and blood gas examination was con-
sistent with metabolic acidosis. Although she was
hypotensive, no shock was observed. It was first
evaluated as a complicated urinary system infection
and the approach was directed towards this.

The diagnosis of EPN is made by radiological
methods and CT is used as the most definitive di-
ab-

dominal X-ray are the other diagnostic methods.

agnostic imaging.  Ultrasonography and
Contrast-enhanced CT scan is better as it gives an
idea about the functional state of kidney units as
well as it facilitates the description of the intra-
parenchymal gas. However, non-contrast CT im-

aging may be sufficient in patients with impaired

renal parameters. The staging of EPN is made radi-
ologically according to the extent of gas in the kid-
ney parenchyma and surrounding tissues (Sharma
et al., 2013). The gas collection was classified as
Type I or Type II according to CT imaging by Wan
et al., 1996.

Type I: Renal necrosis with the presence of gas
without fluid.

Type II: Parenchymal gas associated with fluid in
the renal parenchyma collecting system, or peri-
nephric space (Wan et al., 1996). In the radiological
imaging, the patient who was first performed ab-
dominal USG had no pathological findings except
grade 1 hydronephrosis in the right kidney and
echo of the right kidney parenchyma increased.
Abdominal CT was performed without contrast
administration due to an impaired renal function
test. In CT imaging; air in the right ureter proximal,
renal pelvis and calyces, grade 2 hydronephrosis in
the right kidney, and dirty right perirenal fat planes
were observed, and the findings were evaluated in
favor of emphysematous pyelonephritis. According
to CT imaging, EPN was classified as Type I.

Approaches in the treatment of emphysematous
pyelonephritis; prevention and treatment of shock,
maintaining fluid and electrolyte balance, DM con-
trol, underlying renal obstruction includes remov-
ing it if any. Broad-spectrum antibiotic therapy
should be initiated after blood and urine cultures
are taken. If there is no bacteriological and clinical
response after 48 hours, the antibiotic should be
changed. Antimicrobial therapy should be contin-
ued for at least 14 days (Resorlu et al., 2006). Treat-
ment includes intensive medical treatment alone or
intensive medical treatment with percutaneous
catheter drainage (PCD) or intensive medical treat-
ment with emergency nephrectomy (Huang and
Tseng, 2000; Resorlu et al., 2006). 40-50% of the
mortality rate is reported with this type of man-
agement. Percutaneous catheters, first shown by
Hudson et al. with advanced technology, have been
the desirable treatment option. Currently, neph-
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ron-sparing approach with PCD with or without
elective nephrectomy at a later stage is the main
treatment of choice for EPN and the mortality rate
is significantly low in this type of management
(Balagobi et al., 2020). Piperacillin/tazobactam
treatment is first given to our patient for compli-
cated urinary tract infections. Since there was no
improvement in clinical response and laboratory
tests, her treatment was revised as meropenem. The
patient, whose clinical response was achieved with
antibiotic therapy and laboratory tests improved,
was discharged on the 14t day of hospitalization.
Clinical improvement was achieved without percu-
taneous drainage and nephrectomy. Clinical im-
provement in the patient was achieved with only
antibiotic therapy without percutaneous drainage
and nephrectomy.

Conclusion

Emphysematous pyelonephritis is an infection with
high mortality and morbidity especially seen in
patients with DM. Clinical differential diagnosis is
difficult as it progresses with classical complicated
urinary system infection findings. Diagnosis can be
made, especially with CT imaging, in patients
whose blood sugar regulation cannot be achieved,
renal function tests deteriorate, and patients with
sepsis clinic but who do not show early improve-
ment with empirical antibiotic therapy. As seen in
our case, rapid recovery can be achieved without
the need for surgical intervention when early diag-
nosis and appropriate antibiotic therapy are given.
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pyogenic microorganisms resulting in tissue necrosis
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OZET

Akciger apsesi; aspirasyon ya da mikrobiyal klirens mekanizmalarmndaki yetersizlik olmas1 sonucu akciger pa-
rankiminde nekrozun eslik ettigi stiptiratif akciger infeksiyonudur. Eski yillarda akciger apsesi énemli bir mor-
talite ve morbidite nedeni iken anaerop antibiotik tedavilerinin artmasi sonucu insidans ve mortalite oranlar1
azalmustir. Buna ragmen hala %15-20 oraninda mortaliteye sahiptir. Anaerobik antibiyotikler son derece etkili
olmasina ragmen, bazi durumlarda cerrahi miidahale gerekebilir. Alt1 cm ve daha biiyiik boyutlar cogu kaynak
tarafindan cerrahi girisim veya drenaj endikasyonu olarak belirtilmistir. Bizim vakamiz 12 cm ile cerrahi sinirin
tam iki kat1 biiytikliige sahipti. Solunum sikintisi ve riiptiir riski mevcuttu. Standart rejimlerle tedavi edilerek
tama yakin diizelme sagland1. Boylece hem cerrahi bir girisimin komplikasyonlarindan korunmus oldu hem de
apsenin biiytikliigii ne olursa olsun klasik tedavi rejimlerinin etkinligi gosterilmis oldu.

Anahtar Kelimeler: Akciger apsesi, Apse tedavisi, Anaerobik enfeksiyonlar.

ABSTRACT

Lung abscess; It is a suppurative lung infection accompanied by necrosis of the lung parenchyma as a result of
insufficient aspiration or microbial clearance mechanisms. While lung abscess was an important cause of mor-
tality and morbidity in the past, incidence and mortality rates decreased as a result of the increase in anaerobic
antibiotic treatments. Despite this, it still has a mortality rate of 15-20 percent. Although anaerobic antibiotics
are extremely effective, surgery may be required in some cases. Sizes 6 cm and larger are indicated by most
sources as an indication for surgery or drainage. Our case was 12 cm in size, exactly twice the surgical margin.
There was respiratory distress and risk of rupture. Almost complete recovery was achieved by treatment with
standard regimens. Thus, both the complications of a surgical procedures were protected and the effectiveness
of classical treatment regimens was demonstrated regardless of the size of the abscess.

Keywords: Lung abscess, Abscess treatment, Anaerobic infections.

are abscess larger than 6 cm, massive bleeding, em-
pyema, malignancy, and symptoms lasting more
than 12 weeks (Bartlett, 2020; Ozlu et. al., 2012;
Kuhajda et. al., 2015; Sabbula et. al., 2020).

and cavity formation in the lung parenchyma. It is

often a complication of aspiration pneumonia. Cur-
rently, mortality in primary lung abscess is approxi-
mately 15-20%. In particular, anaerobic bacteria are
the common cause of pulmonary abscesses. Symp-
toms are often cough, sputum, fever, and night
sweats. In radiography, segmental placement is
noteworthy. It usually seems on the right lung be-
cause the anatomic structure of the right bronchus
and the aspirated material is more likely to escape.
An antibiotherapy including anaerobes should be
used in the treatment. The main surgical indications

Case

A 22-year-old woman presented to our department
with complaints of cough, phlegm, shortness of
breath, fever, night sweats, runny nose, and weak-
ness. Her complaints were ongoing for 2 weeks. A
physical examination revealed the following find-
ings: height, 158 cm; body weight, 55 kg; body tem-
perature, 39°C; heart rate, 130 bpm; blood pressure,
110/70 mmHg; and oxygen saturation, 85% in room
air. The laboratory findings on admission demon-
strated an elevated peripheral blood white blood cell
count (WBC) 19.700U/L (4.6-10,200) and CRP level
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420mg/dl (0-5). Her symptoms were severity and
she had difficulty breathing. The standard chest ra-
diograph (Figure 1) showed a pulmonary abscess
which a diameter of 12 cm. The patient was hospital-
ized and ampicillin-sulbactam 1 gr 4x1 and metroni-
dazole 500 4x1 were started intravenously. Postural
drainage was performed. On the 4th day of treat-
ment, the CRP value was decreased to 263mg/dl and
WBC was 14.400 U/L. But the symptomatic im-
provement was not achieved. The patient's satura-
tion was still low and tachypnea continued. Comput-
erized tomography for thorax was performed and
pulmonary abscess with a diameter of 12x6 cm was
also reported (Figure 1).

W

Figure 1. Pulmonary abscess with a diameter of 12x6
cm; A: posterior-anterior chest radiograph, B: com-

puterized tomography

It was twice the surgical margin. It was thought that
the abscess might rupture. Because of its large diam-
eter, percutaneous tube drainage was planned as a
surgical intervention. A consultation was requested
from the department of thoracic surgery. The opera-
tion is decided. The patient did not accept the opera-
tion. All risks that may occur if surgery is not per-
formed were explained and the necessary consent
forms were signed. Therefore it was decided to con-
tinue the current medical drug therapies. On the 7th
day of treatment, CRP was found to be 50 mg/dl,
WBC was 10,000 U/L and the level of pus was re-
gressed (Figure 2).

Figure 2. The chest radiograph on the 7th day of

treatment

Cough and fatigue were completely corrected the
saturation was 94 without oxygen. She was dis-
charged at the end of 10 days of treatment. No inter-
ventional procedure was performed and continued
treatment with oral amoxicillin (3x1000mg) and met-
ronidazole (4x500mg). Total treatment was com-
pleted in 6 weeks and the lesion completely recov-

ered (Figure 3).

Figure 3. The chest radiograph; A: at the end of the
treatment (after 6 weeks), B: after one year

DISCUSSION

Medical treatment with long-term antimicrobials is
the main point of treatment of pulmonary abscesses.
Penicillin and clindamycin positive results have been
reported in studies conducted with antibiotics in the
early period and penicillin is generally preferred.
Then, penicillin and clindamycin resistance was ob-
served in anaerobes. Almost all anaerobes and most
facultative organisms are known to be susceptible to
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combinations of beta-lactam, beta-lactamase inhibi-
tors. Today, the general approach is to use beta-lac-
tam, beta-lactamase inhibitors, or second cephalo-
sporins together with clindamycin or metronidazole.
The optimal duration of antibiotics is not known, but
most cases have been shown to improve after 6
weeks of treatment (Schiza and Siafaks, 2006).

The usual indication of surgery is abscess greater
than 6 cm in diameter, massive bleeding, empyema,
malignancy, abscesses associated with an obstructed
bronchus, failure to respond to medical management
if symptoms last more than 12 weeks with appropri-
ate therapy, or abscesses involving relatively re-
sistant organisms (Bartlett, 2020; Ozlu et. al., 2012;
Kuhajda et. al., 2015; Sabbula et. al., 2020). The usual
surgery procedure is drainage or resection of lung
abscess. Drainage can be performed percutaneous or
endoscopically with a local approach, or it can be
performed open under general anesthesia. Options
for local drainage are percutaneous transthoracic
tube drainage or endoscopic drainage with bron-
choscopy. The usual resection procedure is a lobec-
tomy. If necessary, pneumonectomy is performed
(Bartlett; Sabbula et. al.). Percutaneous drainage re-
quires special care to prevent contamination of the

pleural space and is an easy-to-do surgical procedure.

It can be followed by ultrasound or computerized to-
mography (Kelogrigoris et. al., 2011; Kuhajda et. al.,
2015; Bartlett, 2000). It is indicated in 11-21% of pa-
tients in whom antibiotic therapy has failed (Mueller
and Berlin, 2002; Kuhajda et. al. 2015). The complica-
tion rate of drainage is about 16% and mortality
about 4% (Wali, 2012; Kuhajda et. al. 2015). Compli-
cations of tube drainage are spillage of the necrotic
detritus, infection bronchopleural fistula or bleeding.

Endoscopic drainage of lung abscesses with bron-
choscopy is an alternative to chest tube drainage.
Bronchoscopy can diagnose an underlying disease
such as endobronchial stenosis or malignancy. It re-
quires an experienced operator and is performed by
inserting a pigtail catheter into the abscess cavity.
The catheter is left in place until the cavity is drained.

The most important complication of this is the spill-
age of abscess contents into the airways (Kuhajda et.
al., 2015; Bartlett, 2020).

Open drainage, lobectomy, and pneumonectomy are
the other treatment methods for surgical treatment.
Air leakage, bronchial fistula, empyema, mediastini-
tis are the main complications of these. Mortality rate
after surgical treatment is about 11-28% (Herth, 2005).

Abscesses larger than 6 cm are unlikely to resolve
with antibiotic therapy alone and might require sur-
gical or percutaneous intervention. Today, it is re-
ported in most sources that a lesion of this size re-
quires surgical intervention. Rupture and respira-
tory failure are important complications. They are
secondary to underrecognition, undertreatment, or
untreated underlying cause of the lung abscess (Sab-
bula et. al., 2020).

The patient was young, healthy, with no underlying
disease and no immunodeficiency. The abscess had
a diameter of 12 cm. The most suitable period for a
delay before percutaneous tube drainage initiation
remains unknown (Shlomi, 2010). Although there
was laboratory improvement, clinical and radiologi-
cal improvement could not be achieved on the fourth
day. Rupture probability was considered. However,
a surgical approach was not performed and conven-
tional medical treatment was continued. After 6

weeks, the patient completely recovered.
Conclusion

In most cases, lung abscesses are successfully treated
by antibiotic therapy with a cure rate of around 90%.
The complication and mortality rates of surgery are
significantly higher than medical treatment. Alt-
hough this case is twice the surgical margin, it re-
sponded to medical treatment and was presented to
give information to the literature. Thus, it was hoped
that more patients would be protected from the com-
plications and mortality of the surgery.
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OZET

As1, hem insanlarda hem de hayvanlarda patojen mikroorganizmalar1 kontrol etme ve hastaliklar1 nlemede en
etkili yol olarak kullanilan biyolojik maddedir. Hayvanlarin viral hastaliklarma kars: kullanilan geleneksel as1-
lar, inaktive edilmis veya zayiflatilmus virus asilarindan olusmaktadir. Ancak son yillarda mikroorganizmalarin
alt tinitelerini iceren asilara yonelik calismalar dikkat cekicidir. Bunlardan “Virus Benzeri Parcacik” (Virus Like
Particle, VLP) asilari, as1 kavramma farkli sinirlar acan yaklasimlardan birini temsil eder. Kapsit yapisindan
olusan, virus genomu icermeyen bu yapilar otantik virionun dogal konfigiirasyonunu taklit ederek hem humo-
ral hem de hiicreye baglh bagisiklik tepkilerini etkili bir sekilde ortaya ¢ikarir. VL ler taklit ettikleri hedef anti-
jene kars1 immun sistemi uyarmalarinin yani sira farkli antijenler icin tasiyicilik yaparak da asilarin gelistiril-
mesine katki saglarlar. Bu derlemede VLI lerin genel 6zellikleri, immun sistemi uyarma mekanizmalari, tire-
timleri ve VLP iceren as1 gelistirme teknolojisinin potansiyel avantajlarindan bahsedilmektedir.

Anahtar Kelimeler: Asi, Virus, Virus benzeri partikiil (VLP).

ABSTRACT

Vaccine is the biological substance used as the most effective way to control of the pathogenic microorganisms
and prevent of the disease in humans and animals. Conventional vaccines used against viral diseases of animals
consist of inactivated or attenuated virus vaccines. However, studies on vaccines containing subunits of micro-
organisms have drawn attention in recent years. Among these, "Virus Like Particle" (VLP) vaccines represent
one of the approaches that open different limits to the vaccine concept. These structures, which consist of capsid
structure and do not contain the virus genome, mimic the natural configuration of the authentic virion, effecti-
vely revealing both humoral and cell-dependent immune responses. In addition to stimulating the immune
system against the target antigen they imitate, VLPs also contribute to the development of vaccines by acting as
carriers for different antigens. In this review, the general characteristics of VLPs, their immune system stimula-
tion mechanisms, their production and potential advantages of vaccine development technology including VLP
are discussed.

Keywords: Virus, Virus-like particle (VLP), Vaccine.

2019 tarihi itibariyle Cin’de tanimlanan ve halen tiim
diinyay1 etkileyen SARS-CoV-2 pandemisi nedeniyle,

Insan ve hayvanlarda enfeksiyonlara karsi korunma
saglayan en etkili ve uygun maliyetli yontem olan
asilar, M.O ki yillarda baslayarak giiniimiize kadar
gesiti uygulamalardan gecerek, tiim virus
kullanimini ya da virus alt {initelerinin (niikleik asit,
protein) kullanimini iceren farkli formiilasyonlar
seklinde hazirlanmustir. Halen bazi asilarda yer alan
“Virus Benzeri Parcaciklar” (Virus like-particle,
VLP), yapisal konfigiirasyonlarinin sahip oldugu im-
miinojenik 6zelliklerinin yami sira olusturduklar:
yiiksek gitivenlik profilleri nedeniyle son yillarda
protein alt {inite as1 calismalarinin  Gnemli

konularindandir (Lee ve ark., 2011). Nitekim Aralik

tilkemiz ve diger bircok tilkede VLP asis1 gelistirme
calismalar1 da hizla devam etmektedir (Xu ve ark.,
2020).

1. Virus Benzeri Partikiillerin Yapisal Ozellikleri

VLI ler viral kapsidi olusturan bir veya birden fazla
proteinin mitkemmel bigimde dizayn edilmis bir ge-
ometride vyerlesimi ile olusan, dogal virus
partikiltinii ¢ok iyi taklit eden 25-100 nm’lik boyuta
sahip partikiillerdir (Fuenmayor ve ark., 2017).
Genellikle ikosahedral veya cubuk benzeri yapida

bulunurlar. Kapsit proteinleri veya zarf icerisinde
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yer alan biiyiik yapili proteinlerin rekombinant ek-
spresyon sistemleri kullanilarak ifade edildiginde
kendi kendine bir araya gelebilme ozelligi (self- as-
semble) bulunmaktadir. Bu nedenle virusun
yapisinda yer alan bir ya da daha fazla sayida pro-
teinin kopyalarindan meydana gelen yapisal bi-
rimler (VLP) dogal virus partikiilii veya subviral
partikiillerden antijenik olarak ayirt edilemezler

(Grgacic ve Anderson, 2006; Crisci ve ark., 2012).
2. Virus Benzeri Partikiillerin Uretimi

2.1. Basit yapil1 viruslardan virus benzeri partikiil
tiretimi

Viruslarda yer alan virion yapis, genellikle viral pro-
tein alt birimlerinden olusan kapsid ile cevrelenmis
niikleik asit molekiliinden olusur. Yapisal olarak
basit viruslardan VLP'lerin tiretilmesi, bu viruslarin
cogunun zarfsiz olup ayni protein alt biriminin ¢ok
sayida kopyasindan olustugu icin biiyiik zorluklar
icermez (Liu ve ark., 2012). Bu yapiya sahip
VLP'lerin ornekleri Papillomavirus, Parvovirus,
Calicivirus, Circovirus ve Poliomaviruslarin major

kapsid proteinlerinin ekspresyonu ile olusturulabilir.

Ornegin; insan Papillomavirus (HPV) VLP'leri, VLP
koleksiyonunun en ¢ok calisilanlar1 arasindadir ve
etkili
bulmustur. Bunlar maya (Saccharomyces cerevisiae)

agilarin  dretiminde  kullamim  imkam
ve bocek hiicrelerinde baz1 papillomaviruslarin kap-
sid proteini L1'in ekspresyonu ile olusturulurlar
(srrastyla Gardasil®, Merk, NJ, USA ve Cervarix®,

GlaxoSmith Kline, London, UK) (Du ve ark., 2021).

2.2. Cok katmanli kapsit yapil1 viruslardan virus
benzeri partikiil tiretimi

Cok katmanl kapsidlerden olusan viral partikiillerin
tiretilmesi icin viral kapsid proteinlerinin ayni
birlikte

VLP'lerin birlestirilmesi ve salinmasinda bir takim

hiicrede ekspresyonu  gerektiginden,
teknik zorluklar meydana gelmektedir (Noad ve Roy
2003). Bu virus yapilari, farkli kapsit proteinlerinin
es merkezli katmanlarindan olusan kapsidlere sa-
hiptir. Virusa ve sentezlenen partikiile bagli olarak
sayilar1 2 ile 5 arasinda olan bu kapsid proteinlerinin
birlikte

bocek hiicrelerinde ekspresyonu ile

VLP'lerin tiretimi gerceklesmektedir (French ve ark.,
1990; Stewart ve ark., 2013).

2.3. Lipid zarfl1 viruslardan virus benzeri partikiil
iiretimi

Konakc¢idan tiiretilen zarfli VLP’ler dis ortamda
diger virus yapilarindan tiretilen VLPler ile
kiyaslandiginda genellikle dayaniksiz olarak kabul
edilirler. Sicaklik, kimyasal islemlerle muamele,
saflastirma gibi uygulamalarda bu yapinin parcacik
biittinltigu ve stabilitesi tahrip edilebilir. Bu durum
ozellikle de zarfli VLP’lerin immunojenitesinde
azalmalara yol acar. Bu durumda farkli ekspresyon
sistemlerine gore viral proteinlerin seviyesi tnemli
olciide degisiklikler gosterir (Van Oers, 2011). Insan
embriyonik bobrek 293 (HEK293), Cin hamsteri yu-
murtalik (CHO) ve yavru hamster bobrek (BHK-21)
hiicre hatlar1 gibi cesitli memeli hiicre tipleri, zarfh
VLP f{iretimi i¢in yaygmn olarak kullanilmaktadir
(Fontana ve ark., 2014; Thompson ve ark., 2015).

3. Virus Benzeri Partikiillerin Uretim Sistemleri
3.1. Bakteri / maya ekspresyon sistemleri

Bakteriler sadece bir veya iki yapisal protein igeren
zarfsiz VLP'ler olusturmak icin uygun ekspresyon
sistemleri olup ilgili proteinin yiiksek miktarlarda
(kulttir sisteminde 0.75 ila 700pg protein /ml
arasinda) ekspresyonunun saglanmasi avantajma da
sahiptirler (Tan ve ark., 2004). Bununla birlikte im-
munojenite igin esas gerekli olan translasyon sonrasi
modifikasyonlara (PTM’lere) olanak saglamiyor
olmalar1 6nemli bir dezavantaj olustururken maya
ekspresyon sistemlerinin bu modifikasyonlara

olanak saglamast VLP yapilarinin tretiminde
siklikla kullanimlarmi miimkiin hale getirmistir.
Bakteri ve maya ekspresyon sistemlerinin
kullanildig1 ¢calismalarin (Aires ve ark., 2006; Saras-
wat ve ark., 2016) yani sira ticari olarak kullanima
sunulan asilar da (Gardasil®, Merk, NJ, USA gibi)

bulunmaktadir.
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3.2.Bakulovirus/ bocek hiicresi ekspresyon sistemi
(B/IC)

B/IC sistemleri bakteri ve maya sistemleri ile
kiyaslanabilir 6lcekte protein miktarlari (0,0018 ila 10
png/ml arasinda) uretebilirler. Ayrica kompleks
PTM’leri gerceklestirmekte digerlerine kiyasla daha
yiiksek verim saglarlar (Fuenmayor ve ark., 2017).
Bakuloviruslar simurli bir konak araligmma (yani
bocekler icin) sahip olmalar1 ve dolayisiyla
omurgalilar igin gtivenli olmalar1 gibi bir avantaja da
2012). B/IC ek-

protein  {iretimi

sahiptirler (Crisci ve ark.,,

spresyonunda, rekombinant
amaciyla Sf9 (Spodopterafrugiperda) ve Trichop-
lusiani (High FiveTM) bocek hiicre hatlar: siklikla
kullanilmaktadir. Chikungunya, HIV ve Domuz Par-
vovirusu temsil eden bircok VLP yapis1 B/IC sistemi
kullanilarak olusturulmustur (Thompson ve ark,

2015).
3.3. Memeli hiicreleri ekspresyon sistemi

Memeli hiicre sistemleri istenilen proteinlerin diger
sistemlere kiyasla daha az (verim 0,2 ila 18 png/ml
arasinda) tretilebildigi sistemler olmalarina karsin
¢ok daha kompleks protein yapilarmnin (karmasik
zarfli VLP’ler) tiretiminde siklikla kullanilmaktadir.
Bu sistemler uygun modifikasyonlar ve 6zgiin mon-
taj icin tercih edilebilir olmakla birlikte tiretimleri
daha maliyetlidir (Grgacic ve Anderson, 2006). Me-
meli hiicre hatti olan HEK293 kullanilarak kuduz,
HIV, influenza gibi hastalik etkenleri i¢in {iretilen
VLP'lerin, immun sistemi yeterli ¢lciide indiikleye-
bildigi de bildirilmistir (Fontana ve ark., 2014;
Thompson ve ark., 2015; Fuenmayor ve ark, 2018).

3.4.Bitki ekspresyon sistemleri

Transgenik bitkiler de VLP {iiretimi igin kullanilmak-
tadir. Gram negatif bir bakteri olan Agrobacterium tu-
mefaciens genel olarak hiicrelerin enfeksiyonu ve
transformasyonu igin kullanilmaktadir. Bu bakter-
iler bitki hticrelerini enfekte edebildikleri gibi is-
tenilen konakg1 genomuna istenilen spesifik proteini

kodlayan geni de sokabilmektedirler. Rekombinant
proteinlerin tiretimi icin en sik kullanilan bitkiler Ni-
cotiana tabbacum ve Arabidopsis thaliana’dir. Oral as1
girisimleri i¢in ayrica ttitiin ve marul yapraklari,
patates de dahil olmak tizere ¢esitli bitkilerden Hep-
atitis B virus ve Norwalkvirusu VLI leri iiretilmistir
(Grgacic ve Anderson, 2006; Chen ve Lai, 2013).

4. Virus Benzeri Partikiillerin Asilarda Kullanimi
4.1. As1 immunojenleri olarak kullanimlar1

Canlilar arasindaki biyolojik farkliliklar goz ontine
almnarak, istenilen bagisiklik tepkilerinin elde ede-
bilmesi icin VLPler, partikiil boyutu ve zarf
yapisinda oldugu gibi, konaktaki hedef dokuda
(dendritik hiicreler, mukozal ytiizeyler gibi) ve uygu-
lama yollarinda farkliliklar meydana getirecek
sekilde tasarlanabilir (Crisci ve ark., 2012). insan ve
hayvanlarda goriilen hastaliklardan korunmak icin
VLP'lerin

amaclandig1 bazi as1 calismalarina ilgili bilgiler

immunojen olarak kullanilmasinin

Tablo 1’de sunulmustur.

4.2. Yabanci antijenlerin gosteriminde platform
olarak kullanimlar1

VLI ler tiiretildikleri homolog virus icin as1 olarak
kullanilmalarmin yani sira bagska hedef antijenlere
kars1 bagisiklik tepkilerini de artirabilirler. Bu du-
rumda VLP kapsidleri hem baska virus, bakteri veya
parazitin epitoplari igin bir sunum iskelesi hem de
bagisiklik tepkisini arttirmak igin bir adjuvan gorevi
gortirler. Cesitli yontemlerle olusturulan bu Kimerik
VLP'ler, heterolog antijen yapilarinin, partikiil for-
munda kendiliginden birlesemeyen antijenlerin
veya optimum immunojeniteye sahip olmayan anti-
jenik yapilarin (HIV ve HCV gibi) VLP partikiillerine
dahil edilmeleriyle, tamamen farkli bir virus veya
patojen poliproteinlerinin veya epitoplarinin (Orn.
Sitma veya Insan Rinovirus epitoplari veya Influ-
enza M2) sunumu icin bir VLP platformu olustu-
rarak kullanilabilirler (Plummer ve Manchester,
2011).
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Tablo 1. insan ve hayvanlarda yapilan bazi VLP as1 calismalari
Virus Antijen ifade sistemi Referans
Human Papillomavirus-11 (HPV 11) L1 proteini Bitki Warzecha ve ark., 2003
[nsan immun yetmezlik virus (HIV-1) HIV gag proteinleri (GagTN ve Bakulovirus Pillay ve ark., 2009
GagRT)
Ebola virus VP40 proteini Memeli hiicresi Johnson ve ark., 2006
Newcastle disease virus (NDV) HN, F, NP ve MP proteinleri Memeli hiicresi McGinnes ve ark., 2010
Siddetli akut solunum sen- S, E, M protein Bakulovirus Mortola ve Roy, 2004
dromunu (SARS)
Influenza A M1 protein Bakulovirus Krammer ve ark., 2010
Domuz vezikiiler hastaligi virusu 3CD proteini Bakulovirus Ko ve ark., 2005
(SVDV)
Zika virus Zika E protein Memeli hiicresi Boigard ve ark., 2017
Kirrm Kongo kanamali atesi virus CCHFV niikleoprotein ve Memeli hiicresi Hinkula ve ark., 2017
(CCHEFV) glikoprotein
Domuz parvovirus VP2 protein Bakteri Jive ark., 2017
Nervus nekrosis virus RGNNYV kapsid proteini Maya hiicresi Wi ve ark., 2015
SARS-CoV-2 (COVID-19) S proteini Bitki Igbal ve ark., 2020
Peste des petits ruminants virus (PPR) M, F, H proteinleri Bakulovirus Yan ve ark., 2020
Feline calicivirus (FCV) VP2 proteini Bakulovirus DiMartino ve Marsilio,
2010
Rotavirus (RV) VP2, VP6 protein Memeli hiicresi / Changotra ve ark., 2017
Bakulovirus
Bulasic1 bursal hastalik virus (IBDV) VP2, VP3 protein Bakulovirus Hu ve Bentley, 2001
Sap virus (FMDV) P1, 2A, 3C proteinleri Bakulovirus Cao ve ark., 2009

4.3. Adjuvantlarin tasinmasinda Platform Olarak
Kullanimlar1

Modern as1 stratejilerinin 6nemli bir 6zelligi,
APCl'lerin (6zellikle dendritik hiicrelerin) etkili bir
sekilde aktivasyonu icin giiclii adjuvanlarm eklen-
mesidir. Bu nedenle, VLP'lerin i¢ ytizeylerinden, Toll
benzeri reseptér (TLR) ligandlar1 sirasiyla TLR3,
TLR7 / 8 ve TLR9'un etkin uyarilmasi ile sonuglanan,
dsRNA, ssRNA ve metile edilmemis CpG'ler dahil
olmak tizere farkli DC aktive edici adjuvanlar: pake-
tlemek igin faydalanmilmistir (Mohsen ve ark., 2017).

Bu gtclii yanitlarin altinda yatan sebep, TLR9
ligandlarin B hiicrelerini dogrudan etkileyen bir ad-
juvan aktivitesine sahip olmasidir (Krieg, 2006).

Sonuc¢

Virus benzeri partikiiller as1 gelistirme calisma-
larinda giiclt bir alam temsil ederler. Ancak VLP
asillarin  gelistirilmesinde stratejik sinirlamalar,
teknik zorluklar, maliyet gibi birtakim zorluklar
bulunmaktadir. Son dénemlerde bu alanda yapilan
calismalarin gelismesiyle birlikte bu sinirlamalara
yonelik ilerlemeler kaydedilmis olup bu yonde
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calismalar hiz kazanmugtir. Bahsedilen tiim bu
simirlamalara karsin, yakin gelecekteki stirecte, opti-
mizasyon araglarinin (yani molekiiler biyoloji, ge-
netik miihendisligi ve sistem biyolojisi) ente-
grasyonunun VLP’ler tizerindeki mevcut sinirlama-
larmn bazilarmin tistesinden gelmesi beklenmektedir.
Ayrica VLP agilarinin birincil veya ikincil farma-
kolojik etkisinden kaynaklanan toksik etkilerin tespit
edilme olasiligini en {ist diizeye ¢ikarmak icin tasar-
lanacak toksisite vb. calismalarinin yapilmasmin
VLP'lerin {iiretimi ve VLP bazli as1 ¢alismalarmin
basarisina onemli katki saglanacagi ongoriilmekte-
dir.

Cikar Catismasi

Yazarlar ¢ikar catismasi olmadigini beyan eder.
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miRNA’lar; yaklasik 22 niikleotit uzunlugunda, ko-
dlama yapmayan kiiciik RNA molekiilleri olup, gen
ifadesinin transkripsiyonel ve post-transkripsiyonel
diizenlenmesinde gorev alirlar (Chen ve ark., 2014).
miRNA’lar hedef mesajc1 RNA’lara (mRNA) bagla-

narak mRNA

farklilasmasi, cogalmasi

oynamaktadirlar (Bartel, 2004).

miRNAlar ilk kez 1993 yilinda Caenorhabditis ele-
gans’ta kesfedilmistir (Lee, 1993). Bundan yaklasik 7
yil sonra ilk memeli miRNA’s1 (let-7) bulunmustur
(Reinhart, 2000). Bu iki onemli arastirma, bircok
miRNA'nin ve diger kodlanmayan RNA'larmn tran-
skripsiyonunu ortaya cikaran bir dizi genomik
arastirmaya onctiliik etmistir (Lee, 1993; Pasquinelli,

1 Uskiidar Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Molekiiler Biyoloji ve Genetik Boliimii,
fstanbul, TURKIYE.
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OZET

miRNA'lar translasyon sonrasi gen anlatimimin diizenlenmesinde gorev alan, yaklasik 22 niikleotit uzunlugun-
daki kodlama yapmayan kiiciik RN A molekiilleridir. Hedef mRNAya baglanan miRNA'lar, translasyonun bas-
kilanmasina veya mRNA'nin degredasyonuna neden olurlar. Hiicre cogalmas, farklilasmasi ve sag kaliminda
rol oynayan miRNA'larin cesitli hastaliklar ile iligkili mekanizmalarda da gorev aldiklar1 bilinmektedir. Hasta-
liklarla ilgili miRNA’larin belirlenmesinin cesitli hastaliklarin molekiiler mekanizmasini anlama ve tedavi et-
mede daha giivenilir molekiiler hedefler olabilecegi diistintilmektedir. Bu derlemede, miRNA'larin biyogenezi,
izolasyon yontemleri ve hedef mRNA’larin belirlenmesi icin kullanilan tekniklerle, miRNA’larin cesitli hasta-
liklardaki rollerine deginilmistir.

Anahtar Kelimeler: miRNA, Gen Anlatimi, Biyobelirteg.

ABSTRACT

miRNAs are small non-coding RNA molecules, approximately 22 nucleotides in length, that are involved in the
regulation of post-translational gene expression. miRNAs bind to target mRNA, causing translation suppres-
sion or degradation of mRNA. It is known that miRNAs, which play a role in cell proliferation, differentiation
and survival, are also involved in mechanisms associated with various diseases. It is thought that the identifi-
cation of disease-associated miRNAs may provide more reliable molecular targets for understanding and trea-
ting the molecular mechanism of various diseases. In this review study, biogenesis of miRNAs, isolation met-
hods, techniques used to identify target mRNAs and the role of miRNAs in various diseases are mentioned.

Keywords: miRNA, Gene Expression, Biomarker.

translasyonunu  baskilar
mRNA’lar1 degrade eder.

GIRIS
2000; Reinhart, 2000; Bartel, 2004; Esteller, 2011). in-

san genomunda ise yaklasik 2000 miRNA geni yer
almaktadir (Chen ve ark., 2014).

miRNA’lar gelisimsel zamanlama, embriyogenez,
hticre farklilasmasi, organogenez, metabolizma ve

Ve€ya  apoptozis gibi biyolojik stireclerlerle birlikte, kanser

Bu mekanizma ile hticre  {ahil bircok hastalikta énemli rol oynamaktadir
(Pfeffer ve ark. 2004). Diizensiz miRNA ek-
spresyonunun bir¢cok hastalik patogenezinde yer
aldigr bildirilmektedir (O’Connell ve ark., 2010).

miRNA’larin anlatim bozukluklar: veya eksiklikleri

ve sag kaliminda rol

gesitli patofizyolojik bozukluklarla iligkilidir (Chen
ve ark., 2004; Zhao ve ark., 2006). miRNA'larin, hiicre
proliferasyonu, farklilasma, apoptoz ve timor
olusumu gibi cesitli biyolojik stireglerle iliskili
oldugunu gosteren bircok calisma bulunmaktadir
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(Ambros, 2004). miRNA'larin islevlerinin belirlen-
mesi gesitli hastaliklarin, hiicresel ve gelisimsel biy-
olojinin molekiiler siireclerinin daha iyi anlasil-
masint saglamistir (Coussens, 2002; Bartel, 2004;
Roush ve Slack, 2008; Esteller, 2011; Iorio, 2012; Tili,
2013; Gurha, 2016; Rupaimoole, 2016). Bu agidan
bakildiginda, miRNA aracili gen anlatimi diizenlen-
mesi dnemli bir mekanizma olarak kabul edilmekte-
dir (Filipowicz ve ark., 2008).

miRNA Biyogenezi

miRNA biyogenezi (Sekil 1.), iki asamada
gerceklesen karmasik bir stire¢ olup, cekirdekte
RNA polimeraz II tarafindan gergeklestirilen tran-
skripsiyon ile baslamaktadir. ik asamada pri-
miRNA adi verilen, sa¢ tokas1 yapisinda ve olgun
miRNA dizisini igeren uzun bir RNA olusmaktadir
(Winter ve ark., 2009). Sa¢ tokas1 yapisi, Drosha
(RNAaz III enzimi) ve kofaktorii DiGeorge kritik
sendrom bolgesi 8 (DGCR8)’'den (Pasha) olusan
mikroprosesor tarafindan kesilir. Bu kesimin ardin-
dan, oncti miRNA (pre-miRNA) adi verilen 60-70
niikleotid uzunlugunda RNA molekiilii olusturulur.
Olusan bu pre-miRNA niikleustan sitoplazmaya Ex-
portin-5 (XPO5) aracilig ile tasinir (Yi ve ark., 2003).
Ikinci asamada sitoplazmada bulunan pre-miRNA
ribontikleaz enzimi olan Dicer tarafindan 21-24
niikleotid uzunlugunda dubleks miRNA’ya kesilir.
miRNA'nin  olgun dizisini olusturmak {izere
kesilecek olan iplik, miRNA indiiklenmis susturma
kompleksini olusturan (RNA- induces silencing
complex; RISC) argonat proteinine ytiklenir (Filip-
owicz ve ark., 2008; O’Connell ve ark., 2010).

miRNA-mRNA  baglantis;, miRNA’larmn
oldugu 6-8 niikleotit uzunlugundaki tohum dizisi

sahip

araciig ile gerceklesir ve miRNA'nin hedefledigi
mRNA'nin 3 (UTR)
baglanmas: ile transkripsiyon sonrasi diizenleme

kodlanmayan bolgesine

gerceklestirilir. Bu spesifik baz eslesmesinin ardmn-
dan, miRNA RISC’i indiikler ve mRNA’nin yikimina
ya da translasyonun baskilanmasina neden olur
(Lewis ve ark., 2005; Filipowicz ve ark., 2008).

miRNA Izolasyonu

miRNA’lar hiicre, doku; serum, plazma ve gozyasi
gibi viicut sivilarindan izole edilebilmektedir (Weber
ve ark., 2010). miRNAlar ile yapilan ilk calismalarda
siklikla TRIzol (Thermo Fisher Scientific) ile fenol-
kloroform ekstraksiyonu yontemi kullanilmistir. An-
cak bu yontemde kontaminasyon ihtimali ytiksektir.
Ek olarak, dustik guanin-sitozin igerigine sahip
miRNA 'larin, az miktarda hiicreden fenol-kloroform
ekstraksiyonu sirasinda secici olarak kayboldugu ve
bunun, uzun nitikleik asitlerle karsilastirildiginda
kiiciik niikleik asitlerin ¢okeltilmesinin  verim-
sizliginden kaynaklandig1 gosterilmistir. miRNA
izolasyonunda kolon temelli yontemler kullanilmasi
ile bu sorunlar engellenebilmektedir (Kim ve ark.,
2012).

miRNA Geni — I —

l Pol Il
pri-miRNA [:C-{)

Drosha -
DGCRS8

pre-miRNA :f\K >
l Exportin 5
pre-miRNA _\—f)()
l Dicer

niikleus

sitoplazma

miRNA- Y o, S
miRNA* I
l RISC

miRNA + RISC (=)

|

mRNA (=] VEYA %mRNA

Translasyonel mRNA
Baskilama Degredasyonu

Sekil 1. miRNA Biyogenezi (Jafri ve ark., 2019)

Ik kolon
ekstraksiyonundan sulu fazin bir RNA adsorpsiyon

temelli yontem, fenol-kloroform

kolonuna ytiklenmesini, ardindan miRNA'in
yikanmasini ve eltisyonunu icermektedir (Sekil 2.A).
mirVana (Thermo Fisher Scientific) ve miRNEasy
(Qiagen) kitleri bu yodntem icin yaygmn olarak
kullanilan 2 kittir. Direct-zol kitleri (Zymo Research)
gibi kitler, faz ayirma adimini atlamaktadir. miRNA
iceren fenol reaktifi dogrudan bir RNA adsorpsiyon

kolonuna yiiklenebilir; ardindan yikama ve miRNA
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eltisyonu yapilabilir (Sekil 2.B) (Lu ve Rothenberg,
2018).

Sivi faz transfer edilir ve
RNA ¢otirilir

A
Kloroform eklenir
e Sivi Faz —_—
Organik Faz
Fenol + Ornek Faz Ayrimi
B
Sivi Faz
Organik Faz
Faz Ayrimi
Fenol + Ornek N

Sivi faz RNA baglayia
kolona aktanhr

Faz aynmi yapilmadan RNA baglayic kolona aktarilir

RNA suda ¢oziiliir
e .

7

RNA Pelleti

Coziilmils RNA

—

Santrifiij, yitkama ve
eliisyon

Eliie edilmis
RNA

Sekil 2. miRNA ekstraksiyon yontemleri. A. Fenol-kloroform temelli faz ayriminin ardindan RNA pelletinin

eldesi ve RNA'nin niikleazsiz suda ¢ozdiirtilmesi. B. Fenol-kloroform uygulamasinin ardindan elde edilen

sivi faz RNA baglayic1 bir kolona aktarilabilir. Yikama asamalarindan sonra RNA niikleazsiz su ile eltie edilir.

Alternatif olarak, bazi miRNA ekstraksiyon kitleri faz ayrimi asamasin atlamaktadir. Fenol ile homojenize

edilmis drnekler direkt olarak RNA baglayici kolona ytiklenerek ardindan yikama ve RNA eliisyonu asama-

lar1 gerceklestirilir. Uretici tarafindan fenol bazli reaktif yerine 6zel bir lizis tamponu da saglanabilmektedir

(Lu ve Rothenberg, 2018)

Kolon temelli yontemlerde, RNA verimini ve
kalitesini onemli olciide azaltacagimdan, kolonlar
fazla doldurmamaya dikkat edilmesi gerekmektedir.
miRNA izolasyonu igin tasarlanmis ¢ogu ticari kit,
oncelikle miRNA’lar1 da iceren total RNA izo-
lasyonu icin bir protokole ve ardindan elde edilen bu
total RNA’dan kiigiik boyuttaki RNA’larin ayrilmasi
i¢in alternatif bir protokole sahiptir (Lu ve Rothen-
berg, 2018).

miRNA’larmn viicut stvilarindan elde edilmesinde de
bazi sorunlar yasanmaktadir. Viicut sivilarindan
elde edilen miRNA verimi hiicre veya doku
orneklerine gore cok daha dustiktiir. Genellikle
piyasada bulunan bazi kitlerin 6rnek baslangig

hacmi sinirini asacak kadar biiyiik miktarlarda viicut
stvist ornegine ihtiya¢ duyulmaktadir (Moldovan ve
ark., 2014).

miRNA Anlatim Analizi ve Hedef Genlerin Belir-
lenmesi

miRNA anlatim1 hem doku 6rneklerinden hem de
serum ya da plazma gibi hiicre icermeyen biyolojik
stvilardan tespit edilebilir. miRNA’larin tespiti igin
kantitatif PCR (qPCR),
mikrogip ve RNA dizileme metotlar1 kullanilmak-
tadir (Lu ve Rothenberg, 2018).

in situ hibridizasyon,

miRNA’lar sadece 21-23 baz cifti uzunlugunda
olduklarindan; yaklasik 20 baz cifti uzunlugunda
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primerler gerektiren geleneksel PCR ile cogaltila-
bilmeleri igin primer tasarlanmasi teknik olarak
oldukca zordur. Bu sebeple ters transkriptaz
sirasinda miRNA’larin boyunun uzatilmas: gerek-
mektedir. Bu islem miRNA’ya 6zgiti stem-loop pri-
merler kullanilarak yapilabilecegi gibi; miRNA'ya
3’poli-A kuyrugu eklenmesinin ardindan ters tran-
skripsiyon sirasinda evrensel bir dizi ile etiketlenmis
poly-T primeri kullanilarak da yapilabilir. Daha
sonra, her bir miRNA’ya 6zgti forward primer- prob
ve evrensel diziye ait bir reverse primer kullanilarak
qPCR uygulamasi gerceklestirilir (Eldh ve ark., 2012;
Moldovan ve ark., 2014).

miRNAlar 5" ucundaki 2-7 niikleotitlik tohum dizisi
ile mRNA'nin 3’ kodlanmayan bolgesini (UTR)
hedefleyerek transkripsiyon sonrasi gen anlatiminin
baskilanmasina aracilik etmektedirler (Vishnoi ve
Rani, 2017). In silico tabanl1 hedef tahmin yontemleri
miRNA’nin tohum dizisine tamamlayicilik, evrimsel

olarak korunma gibi cesitli faktorleri kullanmaktadir.

Targetscan.org ( Lewis ve ark., 2005; Friedman ve
ark., 2009; Shin ve ark., 2010; Agarwal ve ark., 2015)
ve microRNA.org (Enright ve ark., 2003; John ve ark.,
2004; Betel ve ark., 2008; Betel ve ark., 2010) gibi
web tabanli algoritmalar kullanilarak c¢ok sayida
hedef tahmini olusturulabilmektedir ancak bu algo-
ritmalarla olusturulan hedeflerin yanlis olma ihti-
2011).
Yakin zamanda giincellenen miRTarBase (Chou ark.,
2016) ve starBase (Li ve ark., 2014), miRNA’lar ile ko-
dlama

mali de bulunmaktadir (Witkos ve ark.,

yapmayan uzun RNA’lar arasindaki
baglantilara ait verileri de iceren kapsamli analizler
yapmaya imkan vermektedir (Imig ve ark., 2015;
Rupaimoole ve Slack, 2017). Bu veritabanlarmi Tar-
getScan gibi tahmin araclariyla birlestirmek, arastir-
macilarin miRNA'larn  mRNA hedeflerini daha
dogru bir sekilde tahmin etmelerine yardimci olacak
ve hastalikla ilgili miRNA'larin ve mRNA'larin daha
verimli bir sekilde tanimlanmasini saglayacaktir
(Rupaimoole ve Slack, 2017). Tablo 1."de miRNA an-
alizi icin kullanilan biyoinformatik araclardan ba-
zilar1 gosterilmistir.

In silico olarak tahmin edilmis hedef genlerin
dogruluklari, genlere ait 3" UTR bolgelerinin bir
raportor vektoriin 3" UTR bolgesine klonlanmas: ve
ardindan miRNAnin hedeflenip raportor genin ak-
tivitesinin Olgtilmesi ile gosterilebilir. Baska bir
yontem olarak, bir miRNA antagonisti ile hiicreye
gecici olarak transfekte edilip hem dogrudan hem de
dolayl1 hedefleri belirlemek icin tiim transkriptom
analizi gerceklestirilebilir (Di Martino ve ark., 2016;
Hodzic ve ark., 2017).

miRNA’larin  Biyobelirte¢ Olarak Kullanilma
Potansiyeli

miRNA’larin kesfi ile birlikte cesitli hastaliklardaki
rolleri de arastirilmaya baslanmistir. miRNA’larin
anlatimindaki diizensizlikler hastaliklarin seyrinde
onemli rol oynadigindan miRNA anlatim pro-
fillerinin belirlenmesi hastaliklarin teghisi i¢in 6nem-
lidir (Vishnoi ve Rani, 2017).

miRNA’larin retinal gelisimde ve retinanin normal
isleyise sahip olmasinda ©nemli rolleri oldugu
gosterilmistir ve yapilan calismalar noral retinada
farkli seviyelerde anlattm yapan miRNA’larin
varligini dogrulamistir (Andreeva ve Cooper, 2014).
miR-183/96/182 kiimesinin retina noronlarinda
koruyucu gorevi vardir. Bu miRNA kiimesinin
etkisiz hale getirildigi transgenik farelerde fotoer-
septorlerdeki sinaptik defektlere baglh olarak 1siga
kars1 asir1 duyarlilik gozlenmistir (Lumayag ve ark.,
2013).

Merkezi sinir sistemi hastaliklarinin nedeni de
miRNA’larin degisen anlatim profillerine baglana-
bilmektedir. Mezenkimal kok hiicrelerin inme son-
katkida bulundugu
bilinmektedir. Serebral iskemiden sonra astrositlere

rast norolojik iyilesmeye
ve ndronlara miR-133b'nin tasinmasinda gorev alan
eksozomlarin kesfinden sonra, miR-133b'nin felcten
sonra norit bliytimesini uyararak iyilesmeye katki

sagladig teorisi ortaya atilmistir (Xin ve ark., 2012).

miRNA’lar kardiyak dokunun gelisiminde 6nemli
rol oynamaktadir (Romaine ve ark., 2015). Cesitli
miRNAlar ve 6zellikle miR-143, miyokardiyal hticre
kalpteki

morfolojisini  diizenlemektedir  ve
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odaciklarin isleyisi ve olusumu icin gereklidir. Vas-
kiiler diiz kas hiicrelerinin farklilagsmasi da miR-143
ve miR-145 aracilig ile dtizenlenmektedir (Zhao ve
ark., 2015). Son yillarda miRNA anlatim profillerin-
deki ditizensizliklerin cesitli kardiyovaskiiler has-
taliklarla iliskili oldugu bildirilmistir. miR 143 /145
anlatimindaki azalmanin akut ve kronik vaskiiler
strese neden oldugu rapor edilmistir (Zhao ve ark.,
2015).

miRNAlar meme kanseri icin biyobelirte¢ olma
potansiyeline sahiptir. Yapilan bir calismada 3
miRNAnin anlatiminin (miR-29a, miR-181a, ve miR-
652), mamografi ile kombinasyon halinde dogru alt
tipe 6zgii meme timoriiniin teshisini kolaylastirma
potansiyeline sahip oldugu gosterilmistir (Zhu ve
ark., 2014). miR-10b’nin asir1 anlatimi, meme kanseri
modellerinde invazyon ve metastazi baslattig1 ve
primer meme karsinomlarindaki anlatimi klinik iler-
leme ile iligkili oldugu gosterilmistir (Gee ve ark.,
2008). miR-486'nin akciger kanserinde potansiyel bir
tumor baskilayicist oldugu bildirilmistir (Peng ve
ark., 2013).

Sonug

miRNA’'lar transkripsiyon sonrasi gen anlatimini
diizenleyerek ve hiicre farklilasmasi, ¢cogalmas: ve
hayatta kalmasimnda 6nemli bir rol oynamaktadirlar
(Chen ve ark., 2014). ilk miRNA 1993 yilinda C. ele-

gans'ta kesfedilmis ve kisa stire sonra hayvan, bitki

ve bazi viriislerde de varhig1 gosterilmistir (Lee, 1993).

miRNA’larin kesfi ile birlikte gesitli hastaliklardaki
rolleri de arastirlmaya baslanmistir. miRNA an-
latim1 hem doku 6rneklerinden hem de serum ya da
plazma gibi hiicre icermeyen biyolojik sivilardan
edilebilir 2018).
miRNA’larin  anlatimindaki has-

taliklarin seyrinde 6nemli rol oynadigindan miRNA

tespit (Lu ve Rothenberg,

diizensizlikler
anlattim profillerinin  belirlenmesi hastaliklarin
teshisi i¢in 6nemlidir (Vishnoi ve Rani, 2017).

miRNA terapdétiklerini igeren onemli sayida prek-
linik ¢calisma yapilmis olmasina karsin simdiye ka-
dar ¢ok az sayida miRNA terapotikleri klinik

gelistirmeye tasinmustir. miRNA tabanli terapoti-
klerin gelistirilmesinde en biiyiik zorluklardan biri
her hastalik tiirti icin en iyi miRNA adaym ve
miRNA hedeflerini belirlemektir. Diger bir zorluk da
terapotik adaya daha ytiiksek stabilite kazandiran,
dokuya 6zgili hedeflemeyi saglayan ve potansiyel
toksisiteleri ve hedef dis1 etkileri 6nleyen miRNA
dagitim araclarmin tasarimidir (Rupaimoole ve ark.,
2011; Cheng ve Slack, 2012; Li ve Rana, 2014).

Hem hastalikla ilgili proteinlerle hem de bunlarla
baglantii miRNA’lar ile calismak, cesitli has-
taliklarin molekiiler mekanizmasini anlama ve te-
davi etmede daha giivenilir molekiiler hedefler
saglayabilecektir.

Cikar Catismasi

Yazarlar ¢ikar catismasi olmadigini beyan eder.
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