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Sileyman Demirel Universitesi Tip Fakiiltesi Dergisi Yazim Kurallari

Hakkinda

SDU Tip Fakiiltesi Dergisi (SDU Tip Fak Derg) Siileyman Demirel
Universitesi Tip Fakiiltesi'nin yayin organidir. Dergi; yilda dort say!
olarak Mart, Haziran, Eylil ve Aralik aylarinda yayinlanir. Bagim-
siz, tarafsiz ve ¢ift-kor degerlendirme ilkelerine sahip uluslararasi,
bilimsel, acik erisimli (Open Access), ¢evrimici/basili bir dergidir.

SDU Tip Fakiiltesi Dergisinde; saglik bilimleri alanindaki 6zgiin kli-
nik ve deneysel arastirmalar, derlemeler, vaka takdimleri, editdre
mektuplar, dergimizde yayinlanan yazilarla ilgili gérusler ve tecri-
beleri iceren yazilar yayinlanabilir. Derginin dili Tiirkge ve ingiliz-
cedir.

SDU Tip Fakiiltesi Dergisi uluslararasi (DOAJ, EBSCO, Index
Copernicus) ve ulusal (TR Dizin) hakemli dergi statiisiindedir.

SDU Tip Fakiiltesi Dergisi'ne gonderilen ve dergide yayinlanan
makalelerden highir Ucret talep edilmemektedir. Dergide yayinla-
nan makaleler igin yazarlara veya tguncu kisilere telif Gcreti 6den-
memektedir. Yazarlarin kimlik bilgileri ve e-posta adresleri hicbir
sekilde baska amaglar i¢in kullanilmamaktadir.

Derginin yayin ve editoryal suregleri Uluslararasi Tip Dergileri Edi-
torler Kurulu (ICMJE) yo6nergesine goére yurutilmektedir. Dergi,
bilimsel sureli yayinlarin seffaflik ve mukemmellik ilkelerine uyar
(doaj.org/bestpractice).

Bir yazinin yayin i¢in kabul edilmesinde en énemli kriterler 6zgin-
luk, yuksek bilimsel kalite ve alinti potansiyelinin varligidir. Dergide
yayinlanmak uzere gonderilen yazilar, daha 6nce baska bir yerde
yayinlanmamis ve yayinlanmak uzere gonderilmemis olmaldir. Bir
kongrede teblig edilmis ve 6zeti yayinlanmis calismalar organizas-
yonun adl, yeri ve tarihi belirtiimek sarti ile kabul edilebilir.

Etik ilkeler

Deneysel, klinik ve ilag calismalari ile bazi vaka raporlarinin aras-
tirma protokollerinin Etik Kurullar tarafindan uluslararasi sézlesme-
lere uygun olarak onaylanmasi (Ekim 2013'te guncellenen Dinya
Tip Birligi Deklarasyonu “insan Denekleri ile ilgili Tibbi Aragtirmalar
icin Etik ilkeler'ine gore, www.wma.net) gereklidir. ilgili etik kurul
raporu veya bu rapora esdeger olan resmi bir yazi dergipark siste-
mine yuklenmelidir.

« Uzerinde deneysel calisma yapilan géniillii kisilere ve has-
talara uygulanan prosediirler ve sonuclari anlatildiktan sonra
onaylarinin alindigini ifade eden bir aciklama (bilgilendirilmis
onam) yazinin icinde bulunmalidir.

« Bilgilendirilmis onam ve etik kurul onayi (etik kurulun adi,
etik kurul toplanti tarihi ve onay numarasi ile ilgili bilgiler) ma-
kalenin Gerec¢ ve Yontem boéliimiinde ve makalenin en sonun-
da kaynaklardan énce ayri alt basliklar ile belirtiimelidir.

« Hastalarin gizliligini korumak, yazarlarin sorumlulugundadir. Has-
ta kimligini ortaya ¢ikarabilecek fotograflar igin, hasta ve/veya yasal
temsilcileri tarafindan imzalanan onaylarin alinmasi ve yazili onay
alindiginin metin igerisinde belirtiimesi gereklidir.

» Hayvanlar tzerinde yapilan arastirmalarda aci ve rahatsizlik ve-
rilmemesi i¢in yapilan uygulamalar ve alinan tedbirler acik olarak
belirtiimelidir. ilgili etik kurullardan alinan onaylar makalenin
Gere¢ ve Yontem boliimiinde ve makalenin en sonunda kay-
naklardan dnce ayri alt basliklar ile belirtiimelidir.

Dergimize gonderilen tim yazilar intihal tespit etme programi (iT-
henticate) ile degerlendiriimektedir. Benzerlik oraninin %25 ve
alti olmasi gerekmektedir.

Derginin Yayin Kurulu, tim itirazlari Yayin Etik Komitesi (COPE)
kurallari cercevesinde ele alir. Bu gibi durumlarda, yazarlar temyiz

ve sikayetleri ile ilgili olarak yayin kuruluyla dogrudan iletisime gec-
melidir. Gerektiginde, dahili olarak ¢oziilemeyen sorunlari ¢ézmek
icin bir ombudsman atanabilir. Bas Editor, tum temyiz ve sikayetler
icin karar verme sirecindeki nihai otoritedir.

Yazarlar, SDU Tip Fakiiltesi Dergisine bir makale génderirken ma-
kalelerinin telif hakkini dergiye vermeyi kabul etmis sayilir. Eger
yazarin ¢alismasinin basiimasi reddedilirse, yazinin telif hakki ya-
zarlara geri verilmis sayilir.

SDU Tip Fakiiltesi Dergisine génderilen her makale, adi gegen ya-
zarlarin timiniin imzaladigi yayin haklari devir formu (erisim adre-
si: https://dergipark.org.tr/tr/download/journal-file/22117) ile birlikte
dergi sablonuna (erisim adresi: https://dergipark.org.tr/tr/download/
journal-file/24521) uygun olarak gonderilmelidir. Gonderilmesi ge-
reken zorunlu belgelere https://dergipark.org.tr/tr/pub/sdutfd adre-
sinden ulagilabilir.

Sekiller, tablolar veya hem basili hem de elektronik formatlardaki
diger materyaller de dahil olmak tzere baska kaynaklardan ali-
nan icerigi kullanan yazarlarin telif hakki sahibinden izin almalar
gerekir. Bu husustaki hukuki, mali ve cezai sorumluluk yazarlara
aittir. SDU Tip Fakiiltesi Dergisinde yayinlanan yazilarda belirtilen
ifadeler veya gorusler yazarlara aittir. Editorler, editdrler kurulu ve
yayincl, bu yazilar i¢cin herhangi bir sorumluluk kabul etmemektedir.
Yayinlanan icerikle ilgili nihai sorumluluk yazarlara aittir. On kontrol
asamasinda diizeltme istenen makaleler icin 15 giin, degerlendir-
me sonras! dizeltme istenen makaleler i¢in 30 glin sure verilir, bu
surelerin asilmasi halinde makale reddedilir.

Makalenin Yayina Hazirligi

Makaleler yalnizca ¢evrimici olarak https://dergipark.org.tr/tr/pub/
sdutfd adresinden gonderilebilir. Bagka bir yolla gonderilen yazilar
degerlendirilmez. Dergiye génderilen yazilar, dncelikle yazinin der-
gi kurallarina uygun olarak hazirlanmasini ve sunulmasini saglaya-
caklari teknik degerlendirme siirecinden geger. Derginin kurallarina
uymayan yazilar, teknik diizeltme talepleri ile gdnderen yazara iade
edilir. Editor, ana metni degistirmeden dizeltme yapilabilir. Editor,
istenilen sartlara uymayan makaleleri reddetme hakkini sakli tutar.

Yazarlarin asagidaki belgeleri gdndermeleri gerekir:

*Yayin Hakki Devir Formu

*Baslk SayfasI (Tum kisimlar eksiksiz ve detayl olarak doldurul-
malidir)

*Ana belge (Sablona gore hazirlanmahdir, bélumlendirilmis turkce
ve ingilizce 6z ile tirkge ve ingilizce bashklari da icermelidir)
«Sekiller (JPEG formatinda, en az 300 DPI, en fazla 6 adet)
*Tablolar (Microsoft word dosyasi formatinda, en fazla 6 tablo)
«Etik Kurul Kararlari (Gerekliyse)

*Yazar Katki Formu (CRediT sistemine goére, Bknz: Sablon)

Ana Belgenin Yayina Hazirligi

Yazilar bilgisayar ile cift aralikli olarak 12 punto buyukligiinde ve
Times New Roman karakteri ile yazilmalidir. Her sayfanin butin
kenarlarinda 2.5 cm bosluk birakilmalidir. zgiin makaleler bé-
limlendirilmis bir Oz (abstract) icermelidir (Amag, Gereg ve
Yoéntem, Bulgular, Sonuc, Anahtar Kelimeler). Olgu sunumlari
ve derlemeler igin bolimlendirilmis 6z gerekmez. Oz bélimii 300
kelime ile simirlandinimalidir. Ozde kaynaklar, tablolar ve atiflar
kullanilamaz. Oziin bittigi satirin altinda sayisi 3-5 arasinda olmak
Uzere anahtar kelimeler verilmelidir. Turkiye disindaki Ulkelerden
yazi gonderen ve Tiirkge bilmeyen yazarlar icin Baslk, Oz, Anahtar
Kelimeler ve yaziyla ilgili diger bazi temel boliimlerin Tirkge olarak
gonderilmesi zorunlu degildir. Makalede kullanilan tim kisaltmalar,
ilk kullanimda tanimlanmalhdir. Kisaltma, tanimi ardindan parantez
icinde verilmelidir. Ana metinde bir ilag, Uriin, donanim veya yazilim
programindan bahsedildiginde, Griintin adi, GrGnin dreticisi, Uretim
sehri ve Ureten sirketin Ulkesi de dahil olmak Uzere Uriin bilgileri
parantez iginde verilmelidir.



Tum kaynaklara, tablolara ve sekillere ana metinde atifta bulunul-
mali ve kaynaklar, ana metinde gegen siraya gére numaralandiril-
malidir. Kullanilan semboller, sembollerin standart kullanimlarina
uygun olmahdir.

Ozgiin arastirma yazilari en fazla 4000 kelime olmali ve asagidaki
basliklari icermelidir;

« Baslik (hem Tirkge hem ingilizce)

« Oz (hem Turkge hem ingilizce)

« Anahtar Kelimeler (hem Turkge hem ingilizce)
* Giris

» Gereg ve yontemler

* Bulgular

e Tartisma

 Sonuglar

 Beyanlar (Cikar catismasi vb. Bknz: Sablon)
» Kaynaklar

« Sekil ve tablo agiklamalari (gerekirse)

Olgu sunumlari en fazla 2000 kelime olmali ve asagidaki basliklar
icermelidir;

« Baglik (nem Tirkge hem ingilizce)

« Oz (hem Tirkge hem ingilizce)

« Anahtar Kelimeler (nem Turkge hem ingilizce)
* Giris

« Olgu sunumu

* Tartisma ve Sonug

 Beyanlar (Cikar catismasi vb. Bknz: Sablon)
» Kaynaklar

« Sekil ve tablo agiklamalari (gerekirse)

Derleme yazilari en fazla 5000 kelime olmali ve asagidaki baslik-
lari icermelidir;

« Baglik (hem Tirkge hem ingilizce)

« Oz (hem Tirkge hem ingilizce)

« Anahtar Kelimeler (nem Turkge hem ingilizce)
* Ana metin

* Sonug

 Beyanlar (Cikar catismasi vb. Bknz: Sablon)
» Kaynaklar

« Sekil ve tablo agiklamalari (gerekirse)

Editére Mektuplar en fazla 1000 kelime olmali ve asagidaki bas-
liklari icermelidir;

« Baglik (nem Tirkge hem ingilizce)

« Oz (hem Tirkge hem ingilizce)

« Anahtar kelimeler (hem Tiirkge hem ingilizce)
« Editére Mektup

 Beyanlar (Cikar catismasi vb. Bknz: Sablon)
» Kaynaklar

« Sekil ve tablo agiklamalari (gerekirse)

Sekillerin ve Tablolarin Yayina Hazirligi

 Sekiller, grafikler ve fotograflar, makale yukleme sistemi aracih-
giyla ayr dosyalar (JPEG formatinda) halinde sunulmalidir.

 Dosyalar bir Word belgesine veya ana belgeye gémulmemelidir.
« Seklin alt birimleri oldugunda; alt birimler tek bir gérinti olustur-
mak icin birlestiriimemelidir. Her alt birim, basvuru sistemi aracili-

giyla ayri ayri sunulmalidir.

» Sekil alt birimlerini belirtmek icin gorintiler Arabik rakamlarla
(1,2,3...) numaralandiriimahdir.

» Gonderilen her bir seklin en disuk ¢ézinirligu 300 DPI olmalidir.

« Sekiller, basil hali rahatga okunacak sekilde yiiksek ¢ozunrliikte
olmali ve en fazla 6 adet ile sinirlandiriimahdir.

« Sekillerin agiklamalari ana belgenin sonunda listelenmelidir.

* Bilgi veya resimler hastalarin tanimlanmasina izin vermemelidir.
Kullanilan herhangi bir fotograf igin hastadan ve/veya yasal temsil-
cisinden yazili bilgilendirilmis onam alinmaldir.

* Tablolar Microsoft Word dosyasi formatindaayri dosyalar halinde
sunulmalidir. Tablo sayisi en fazla 6 adet olmalidir. Tim tablolar,
ana metinde kullanildigi sirayla art arda numaralandiriimalidir. Tab-
lo agiklamalari ana belgenin sonunda listelenmelidir.

Kaynaklar

Tum referanslar Vancouver tarzinda ana metinde atifta bu-
lunulduklan sirayla numaralandiriimalidir. Metin icinde ikiden
fazla ardisik kaynak kullaniliyorsa yalnizca ilk ve son kaynak nu-
maralari belirtiimelidir (6rn; 2-6). Dergi isimleri Index Medicus’taki
dergi kisaltmalarina uygun olarak kisaltiimalidir. Alti veya daha az
yazar oldugunda, tim yazarlarin ismi yazilmalidir. Yedi veya daha
fazla yazar varsa, ilk 6 yazarin isminin arkasindan ‘ve ark. (et al.)’
yazmalidir. Farkh yayin tirleri icin kaynak yazim stilleri asagidaki
orneklerde sunulmustur:

Dergi igin;
Neville K, Bromberg A, Bromberg S, Hanna BA, Rom WN. The third
epidemic multidrug resistant tuberculosis. Chest 1994;1(4):45-8.

Kitap icin;
Sweetman SC. Martindale the Complete Drug Reference. 34th
ed. London: Pharmaceutical Press; 2005.

Kitap bolimdi icin;

Collins P. Embryology and development, Neonatal anatomy and
growth. In: Williams PL, Bannister LH, Berry MM, Collins P, Dyson
M, Dussek JE, Ferguson MWJ. Gray’s Anatomy (38th

Ed) London, Churchill Livingstone, 1995; 91-342.

Web sitesi igin;

Gaudin S. How moon landing changed technology history [Inter-
net]. Computerworld UK. 2009 [cited 15 June 2014]. Available
from: http://www.computerworlduk.com/in-depth/it-business/2387/
how-moon-landing-changed-technology-history/

Bildiriler igin;

Proceedings of the Symposium on Robotics, Mechatronics and
Animatronics in the Creative and Entertainment Industries and
Arts. SSAISB 2005 Convention. University of Hertfordshire, Hat-
field, UK; 2005.

Tez icin;

Ercan S. Vendz yetmezlikli hastalarda kalf kasi egzersizlerinin
venoz fonksiyona ve kas giiciine etkisi. Stileyman Demirel Univer-
sitesi Tip Fakdltesi Spor Hekimligi Anabilim Dali Uzmanlk Tezi. Is-
parta: Siilleyman Demirel Universitesi. 2016.

Geri Cekme veya Reddetme

Yaziyr Geri Cekme: Gonderilen yazinin degerlendirme sirecinde
gecikme olmasi vb. gibi gerekcelerle yaziy geri cekmek ve baska
bir yerde yayinlatmak isteyen yazarlar yazili bir basvuru ile yazila-
rini dergiden geri gekebilirler.

Yazi Reddi: Yaymlanmasi kabul ediimeyen yazilar, gerekgesi ile
geri gonderilir.

Kabul Sonrasi

Makalenin kabul edilmesi durumunda, kabul mektubu dergipark
sistemi Uzerinden sorumlu yazara gonderilir. Makalenin baskidan
onceki son hali yazarin son kontroliine sunulur. Dergi sahibi ve ya-
yin kurulu, kabul edilen makalenin derginin hangi sayisinda basi-
lacagina karar vermeye yetkilidir. Yazarlar, yazilarinin basiimasinin
ardindan makalelerini kisisel veya kurumsal web sitelerinde, uygun
alinti ve kituphane kurallarina bagh kalarak yayinlayabilirler.



Medical Journal of Siileyman Demirel University Authors Guidelines

About Med J SDU

Medical Journal of Suleyman Demirel University (Med J SDU) is a
journal published by Suleyman Demirel University and is published
quarterly in March, June, September and December. Med J SDU
is an international, scientific, open access, online/printed journal in
accordance with independent, unbiased, and double-blinded pe-
er-review principles.

Med J SDU publishes the researches in the fields of health scien-
ces including original clinical and experimental studies, reviews on
current topics, case reports, editorial comments and letters to the
editor. The journal’s publication language is Turkish and English.

Med J SDU is indexing in both international (DOAJ, EBSCO,
Index Copernicus) and national (TRDizin) indexes.

There is no charges for publishing or publishing process. No cop-
yright price are payable to the authors or other third parties for the
articles published in the journal. Med J SDU has adopted the policy
of providing open access with the publication. Authors’ credentials
and e-mail addresses are in no way used for other purposes.

The editorial and publication processes of the journal are shaped in
accordance with the guidelines of the International Council of Medi-
cal Journal Editors (ICMJE). The journal conforms to the Principles
of Transparency and Best Practice in Scholarly Publishing (doaj.
org/bestpractice).

Originality, high scientific quality and citation potential are the most
important criteria for a manuscript to be accepted for publication.
Manuscripts submitted for evaluation should not have been previ-
ously presented or already published in an electronic or printed me-
dium. Manuscripts that have been presented in a meeting should
be submitted with detailed information on the organization, inclu-
ding the name, date, and location of the organization.

Ethical Principles

An approval of research protocols by the Ethics Committee in ac-
cordance with international agreements (World Medical Associati-
on Declaration of Helsinki “Ethical Principles for Medical Research
Involving Human Subjects,” amended in October 2013, www.wma.
net) is required for experimental, clinical, and drug studies and for
some case reports. Ethics committee approvals or an equivalent
official documents must be uploaded into the dergipark system.

¢ For manuscripts concerning experimental researches on
humans, a “Written Informed Consent to Participate and Pub-
lish” statement should included in the text.

¢ Written Informed Consent to Participate Publish statement
and Ethics Committee approval details (name of the commit-
tee, date and number) should included in the Materials and
Methods section and in the end of the article (before referen-
ces) with separate sub-headings.

* It is the authors responsibility to carefully protect the patients
anonymity. For photographs that may reveal the identity of the pa-
tients, releases signed by the patient or their legal representative
should be enclosed.

* For studies carried out on animals, the measures taken to prevent
pain and suffering of the animals should be stated clearly. Ethics
Committee approval details (name of the committee, date and
number) should included in the Materials and Methods section
and in the end of the article (before references) with separate
sub-headings.

All submissions are screened by a similarity detection software
(iThenticate) and the similarity limitation is 25%. The Editorial
Board of the journal handles all appeal and complaint cases within

the scope of Committee on Publication Ethics (COPE) guidelines.
In such cases, authors should get in direct contact with the editorial
office regarding their appeals and complaints. When needed, an
ombudsperson may be assigned to resolve cases that cannot be
resolved internally. The Editor in Chief is the final authority in the
decision-making process for all appeals and complaints.

When submitting a manuscript to Med J SDU, authors accept to
assign the copyright of their manuscript to the journal. If rejected
for publication, the copyright of the manuscript is considered to be
assign back to the authors. Each submission must be submitted in
accordance with the journal template (available for download at: ht-
tps://dergipark.org.tr/tr/download/journal-file/24521), together with
a Copyright Transfer Form (available for download at: https://der-
gipark.org.tr/tr/download/journal-file/22117). Mandatory documents
to be sent can be found at https://dergipark.org.tr/tr/pub/sdutfd.

When using previously published content, including figures, tables,
or any other material in both print and electronic formats, authors
must obtain permission from the copyright holder. Legal, financial
and criminal liabilities in this regard belong to the author(s). State-
ments or opinions expressed in the manuscripts published in Med
J SDU reflect the views of the author(s) and not the opinions of the
editors, the editorial board, or the publisher; the editors, the edito-
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Oz

Amac

Bu calismanin amaci, K2 vitamininin antiproliferatif
etkilerini saptamak i¢in yaygin olarak kullanilan dort
sitotoksisite analizinin (XTT, notral kirmizi alim, kristal
viyole ve propidyum iyodir boyama) dogruluk potan-
siyelini karsilastirmaktir.

Gerec ve Yontem

Osteosarkoma hticre hatti olan Saos-2 hicreleri, 48
ve 72 saat boyunca K2 vitaminine (10 pM, 20 pM, 30
UM, 40 uM, 50 pM, 100 pM ve 200 uM) maruz bira-
kildi. Tetrazolyum tuzu testi (XTT), nétral kirmizi alim
testi (NR), kristal viyole testi ve propidyum iyodir (PI)
boyama yapilarak hicrelerin canlilik oranlarina goére
K2 vitamini sitotoksisitesi belirlendi ve farkh dozlarin
IC,, degerleri hesaplandi. Analiz sonuglari tek yonli
varyans analizi (ANOVA) ve Tukey testiyle degerlen-
dirildi.

Bulgular

K2 vitamininin osteosarkoma hiicreleri tzerinde sito-
toksik etkileri oldugu sirasiyla XTT, NR, kristal viyole
testi ve Pl yontemleri kullanilarak belirlendi ve IC_, de-

gerleri 48 saatlik maruziyet icin sirasiyla 61,93; 40,21;
62,11; 70,57 pM ve 72 saatlik maruziyet i¢in sirasiyla
75,44; 68,22; 41,66; 88,01 uM olarak saptandi.

Sonug

istatistiksel analizler calismada uygulanan testlerden
elde edilen sonuglarin farkhhk gésterdigini ortaya koy-
mustur. Ayrica propidyum iyodir boyama sonucun-
daki canlilik oranlarinin diger testlerle elde edilen so-
nuclara kiyasla ¢arpici bir sekilde daha yiiksek oldugu
belirlenmistir. Sitotoksisite analizlerinde sonuclarin
yanhs yorumlanmasini 6nlemek icin farkli zamanlarda
ve farkli konsantrasyonlarda inkiibasyonlar gerektigi
ve ayrica tetrazolyum tuzu temelli testlerin metabolik
olmayan diger testlerle desteklenmesi gerektigi sonu-
cuna varilmigtir.

Anahtar Kelimeler: Hiicre canlilik testleri, in vitro si-
totoksisite, K vitamini, Osteosarkoma

Abstract
Objective

The aim of this study was to compare four commonly
used cytotoxicity assays (XTT, neutral red uptake, crys-
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tal violet assay, and propidium iodide staining) which
analyzed the antiproliferative effects of vitamin K2.

Material and Method

Saos-2 cells, an osteosarcoma cell line, were
exposed to vitamin K2 at different concentrations (10
MM, 20 uM, 30 uM, 40 uM, 50 pM, 100 uM and 200
M) for 48 and 72 hours. Tetrazolium salt test (XTT),
neutral red uptake (NR) assay, crystal violet assay,
and propidium iodide (PI) staining were performed to
determine cytotoxic potential of vitamin K2 in terms
of the cell viability and IC_, values. The results were
evaluated with one-way analysis of variance (ANOVA)
and the Tukey test.

Results

Cytotoxic effects of vitamin K2 on osteosarcoma cells
were analyzed with XTT, neutral red, crystal violet
assay, and propidium iodide, respectively. IC_; values

Introduction

Osteosarcoma (OS) is the most malignant and
common type of primary bone tumor. It is generally
seen in children, adolescents, and young adults (1).
With the advancement of chemotherapy, the long-
term treatment rate after surgery for nonmetastatic
osteosarcoma increased from 25% to 60%, and the
average 5-years survival is around 70% (2).

Many studies in recent years have investigated
the anti-tumor effects of vitamin K (VK). These
studies have shown that vitamin K inhibits growth
and induces apoptosis in cancer cells, including
leukemia, hepatocellular carcinoma, lung, breast,
bladder, and prostate cancers (3-8). Vitamin K is
an essential fat-soluble vitamin that is effective in
the synthesis of active forms of coagulation proteins
and is of vital importance in ensuring normal
coagulation (9). The vitamin K family consists of three
groups; phylloquinone (K1), menaquinone (K2) and
menadione (K3) (10). Menaquinones have both pro-
osteoblastic and anti-osteoclastogenic properties. It
also has the effect of improving bone quality rather
than preserving bone mineral density (11). In this
study, we aimed to investigate the cytotoxic effects
of VK2 on osteosarcoma (Saos-2) cells by different
cytotoxicity assays.

Cytotoxicity studies are conducted to assess cell death
caused by a substance by measuring cell number if the
substance has a cytotoxic potential (12). Cell-based

Cytotoxic Analysis in Osteosarcoma

were determined exposure to 61.93; 40.21; 62.11;
70.57 puM vitamin K2 for 48 and 75.44; 68.22; 41.66;
88.01 uM vitamin K2 for 72 hours.

Conclusion

Statistical analysis revealed that there is a significant
statistical difference between four tests used in this
study. In addition, it was determined that the viability
rates in propidium iodide staining were higher than
other tests for cytotoxicity analyses. It has been
concluded that incubations at different concentrations
were required to prevent misinterpretation of results in
cytotoxicity analyses, and tetrazolium salt-based tests
should be supplemented with other non-metabolic
tests.

Keywords: Cell viability tests, In vitro cytotoxicity,
Osteosarcoma, Vitamin K.

cytotoxicity studies have emerged as an alternative
to animal experiments and have become frequently
preferred in toxicology laboratories due to their ease
of application and compatibility with data obtained
from in vivo studies. Cytotoxicity varies depending on
the dose and exposure time of the substance under
investigation (13). Dye exclusion, colorimetric assays,
fluorometric assays, and luminometric assays are
commonly used methods for the determination of
cytotoxicity (14).

XTT (2,3-Bis(2-methoxy-4-nitro-5-sulphophenyl)-2H-
tetrazolium-5-carboxanilide) one of the enzymatic
test methods widely used in cytotoxicity evaluations,
was first described by Scudiero et al. (15). This assay
is based on the ability of the tetrazolium salt XTT to
be reduced to orange-colored formazan compounds
by metabolically active cells. The orange-colored
formazan is soluble in water, and its density can be
measured with a spectrophotometer. There is a linear
relationship between the density of formazan and the
number of viable cells (14).

The neutral red uptake assay is a method frequently
used in cytotoxicity tests that allow quantitative
estimation of the number of viable cells in cultures
(16). Neutral red, a weakly cationic dye, penetrates
cell membranes by non-ionic passive diffusion (active
transport) and accumulates in lysosomes (17), where
it binds to the anionic and/or phosphate groups of
the lysosomal matrix by electrostatic hydrophobic
bonds (18,19). The dye is then extracted from living



cells using an acidified ethanol solution, and the
absorbance of the solubilized dye is measured using
a spectrophotometer (20).

Another method of detecting the continued adhesion
of cells is staining living cells with a crystal/cresyl
violet dye that binds to proteins and DNA. Cells
that undergo cell death lose their adhesion and
subsequently disappear from the cell population,
reducing the amount of crystal violet staining in a
culture. This protocol describes a rapid and reliable
screening method suitable for examining the effect
of chemotherapeutics or other compounds on cell
survival and growth inhibition (21).

One of the most common methods of assessing
cell viability is the measurement of cell membrane
integrity. Dyes such as trypan blue and propidium
iodide cannot freely pass through the membrane of
living cells (13). Pl is a nucleic acid-specific dye that
emits red fluorescence that can only stain dead cells,
that is, cells with impaired membrane integrity (22).
For this reason, it is widely used in the evaluation of
cell death and apoptosis or the determination of DNA
content in cell cycle analysis.

Based on these findings, our aim in this study is to
compare the effects of four different cytotoxicity
methods on the same cell line.

Material and Method

Preparation of Cells

The Saos-2 cells received from the nitrogen tank were
thawed in a 37°C water bath and centrifuged at 1800
rpm for 10 minutes. The supernatant was removed
and the pelleted cells were grown in Dulbecco’s
Modified Eagle Medium High glucose (Lonza,
USA) supplemented with 10% fetal bovine serum
(Biochrom, Germany), 1% penicillin-streptomycin
(Biochrom, Germany), and 1% antifungal at 37°C in
a humidified atmosphere supplemented with 5% CO,,.
Cells that became 80-90% confluent were passaged
at the desired density (5x10%) into 96-well plates with
fresh medium for analysis. The densities, viability,
and proliferation rate was monitored daily under an
inverted microscope.

Preparation of Vitamin K2

Vitamin K2 (V9378, Sigma-Aldrich, USA) used in
the study was supplied in powder form. VK2 was
dissolved in dimethyl sulfoxide (DMSO) (OriGen,
USA). Stock solutions prepared at a concentration
of 10 mM were sterilized by 0.2 uM filters, divided
into disposable aliquots and stored at -20°C. 10 uM,
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20 uM, 30 uM, 40 pM, 50 pM, 100 pM and 200 pM
vitamin K2 concentrations were prepared by diluting
500 pM intermediate stock solution with the cell
culture medium. Control groups (cultured in medium)
and DMSO control groups (cultured in 0.1-2% DMSO
containing medium) were also included in the study.
However, since no statistically significant change
in cell viability was observed in the DMSO control
groups, the data are not shown.

Preparation of Osteosarcoma Cells for the Tests
Osteosarcoma cells seeded in 96-well cell culture
plates (5x10°%) were incubated for 24 hours in 5% CO,
by adding 100 pl of medium per well. After the cells
adhered, the medium was removed. Fresh mediums
containing vitamin K2 at concentrations of 10 yM, 20
MM, 30 uM, 40 pM, 50 uM, 100 uM and 200 UM were
added and incubated at 37°C for 48 and 72 hours.
Cell viability percentages were calculated based on
the control group. The tests were repeated three
times at different times.

XTT

After osteosarcoma cells were prepared 50 pl of XTT
reaction solution (Biotium, 30007) was added to each
well. After being wrapped in aluminum foil to avoid light
and incubated for 2 hours at 37°C in an environment
containing 5% CO, and 95% humidity, measurements
were made on the Elisa reader (Thermo Scientific,
Varioskan Flash Multiplate Reader) at 475 nm and 630
nm (background) wavelengths. The values obtained
by subtracting the background absorbance from the
signal absorbance to obtain normalized absorbance
values were used in cell viability calculations.

Neutral Red Uptake Assay

The osteosarcoma cells were prepared as described
above. According to the protocol of the test, at the end
of the period, an amount of 0.33% neutral red solution
(Sigma-Aldrich, N-2889) was added to 10% of the
volume of the culture medium and allowed to incubate
for 2-4 hours. At the end of the incubation period, the
culture medium was carefully aspirated and the cells
were quickly washed with PBS. 100 pl of neutral red
dissolving solution (50% ethanol, 1% acetic acid, 49%
dH,0) was added to each well to dissolve the red
precipitates. The plates were mixed on a microplate
shaker at medium speed for 15 minutes to completely
dissolve the red precipitates. The absorbance of
the wells was measured at 540 nm and 690 nm
(background) wavelengths and the values obtained
by subtracting the absorbance value measured at 690
nm from the absorbance value measured at 540 nm
were used in cell viability calculations.
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Crystal Violet Assay

Osteosarcoma cells were prepared in 96 well plate
and at the end of the incubation period, the medium
was removed and washed with PBS. After adding
50 ul of 0.5% crystal violet solution (Sigma-Aldrich,
USA) per well, it was kept at room temperature for
20 minutes and then washed 4 times with distilled
water. The plates were then left to dry at room
temperature for at least two hours with the lid open.
200 pl of methanol was added to the per well and the
lid was closed. After waiting at room temperature for
20 minutes, the measurement was made on the Elisa
reader at 590 nm (21).

Propidium lodide Staining

Unlike other methods, cells were seeded in 6-well
(3x10%) cell culture plates. Cells were trypsinized
after culture period. Then cells were harvested from
the culture plates and centrifuged at 1800 rpm for
10 minutes. The medium was added, and cells were
washed to eliminate the trypsin effect. The supernatant
was discarded, 100 pl medium was added to the tube,
and cells were resuspended and analyzed by flow
cytometry after adding 1 pl of PI (Biolegend, CA) (23).

Calculation of IC_, Value

Viability absorbance values obtained as a result
of cytotoxicity tests of osteosarcoma cells in which
vitamin K2 was applied were normalized with the
control value (without VK2). Absorbance values were
graphed using Graphpad Prism 8.0 program and IC,;
(Half-maximal inhibitory concentration) values were

calculated.

Statistical Analysis

Statistical analysis was performed using the IBM SPSS
25.0 package program. It was observed that the data
were normally distributed after the conformity of the
groups to the normal distribution was made according
to the Shapiro-Wilk test. Comparisons between
groups were evaluated with One-Way analysis of
variance (ANOVA). The differences between the

IC,, values of the applied methods.
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means and the control group were evaluated with the
Tukey test. Comparison data were given as mean +
standard deviation. The statistical significance level
was accepted as p<0.05.

Results

Saos-2 cells were exposed to different concentrations
of vitamin K2 for 48 and 72 hours and cytotoxicity
tests were made by XTT, NR assay, crystal violet
assay and PI staining. The IC, values calculated for
each incubation time (48 and 72 hours) are shown
separately in Table 1.

In order to calculate the viability ratios of cells in each
method; the absorbance value in each concentration
for each sample divided to the absorbance value of
the untreated control and then multiplied by 100.

The cytotoxic effects of vitamin K2 on Saos-2 cells were
determined by the XTT method for 48 and 72-hours,
and the results are shown in Figure 1. According to
the pairwise comparisons between the groups, cell
viability decreased significantly between the control
group and the 100 pM; 200 pM groups (p<0.05).
Vitamin K2
Time

200 M 48hXTT
W72hXTT

150

100

%Cell Viability
*

Control 10 20 30 40 50 100 200

Concentration(uM)

Figure 1:

Cytotoxic effects of vitamin K2 on Saos-2 cells.

Cell viability was evaluated compare to control using XTT
method. p<0.05 was accepted as statistically significant.

IC_, values (uM) 48 h 72 h
XTT 61.93 75.44
NR assay 40.21 68.22
Cresyl violet 62.11 41.66
PI 70.57 88.01




The cytotoxicity results after exposure of VK2 for 48
and 72 hours for NR assay were shown in Figure 2.
According to the pairwise comparisons between the
groups, cell viability decreased significantly between
the control group and theVAZO_Cl)( UM groups (p<0.05).

Time

200 M 48hNR
M72hNR

%Cell Viabilty

Control 10 20 30 40 50 100 200
Concentration(uM)

Figure 2:

Cytotoxic effects of vitamin K2 on Saos-2 cells.

Cell viability was evaluated compare to control using NR
method. p<0.05 was accepted as statistically significant.

The cytotoxicity results, after exposure of VK2
for 48 and 72 hours for crystal violet test method,
were shown in Figure 3. According to the pairwise
comparisons between the groups, cell viability
decreased significantly between the control group
and the 50 yM; 100 pM and 200 uM groups (p<0.05).

The cytotoxicity results, after exposure of VK2 for
48 and 72 hours Pl method, are shown in Figure 4.
According to the pairwise comparisons between the
groups, cell viability decreased between the control
group and the 200 uM groups for 72 h (p<0.05).

When we analyzed four cytotoxicity tests to determine
the antiproliferative effects of vitamin K2; XTT, NR, and

Vitamin K2
Time

200 M 48hCRESYL
M72hCRESYL

g

E]

%Cell Viability

Control 10 20 30 40 50 100 200

Concentration(uM)

Figure 3:

Cytotoxic effects of vitamin K2 on Saos-2 cells.

Cell viability was evaluated compare to control using crystal
violet assay method. p<0.05 was accepted as statistically
significant.

Siileyman Demirel Universitesi Tip Fakiiltesi Dergisi

crystal violet results show a dose-dependent decrease
in cell viability compared to control for both 48 and 72
hours, but PI results show high cell viability (Figure 5).

Vitamin K2
Time

200 M 48hP|
W72hP|

%Cell Viabilty
*

8
|

Control 10 20 30 40 50 100 200
Concentration(uM)

Figure 4:

Cytotoxic effects of vitamin K2 on Saos-2 cells.

Cell viability was evaluated compare to control using PI
method. p<0.05 was accepted as statistically significant.

Time
48h 72h
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%Cell Viabilty
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Concentration(uM)

Figure 5:

Effect of vitamin K2 at 10-200 uM concentrations on Saos-
2 cells for 48 and 72 hours using four different cytotoxicity
assays.

Discussion

Cytotoxicity tests provide basic information about the
behavior of a substance that is likely to be a drug or
whose toxic effect is unknown and form a source for
future animal or clinical trials. For this reason, the
accuracy and reliability of the data obtained from the
studies are very important. The accuracy of the data
depends not only on the method but also on many
variables such as the knowledge and experience of
the researcher, the type of cell used, the pH of the
medium, ion concentration (calcium, potassium,
sodium), environmental factors (temperature,
humidity), and the duration of the cell cycles (12).
Numerous methods have been developed to
measure parameters related to cell death, and each
method has its advantages and disadvantages.
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However, researchers think that none of these
methods is sufficient alone and it is appropriate to
prefer combinations of different methods, taking into
account the variability of the methods (24). Cell death
is a highly heterogeneous process; since the signaling
pathways leading to cell death can differ even in
relatively similar experimental environments, it is at
the discretion of each researcher to decide which
biochemical parameters are the most appropriate to
monitor the mechanical characterization of cell death
in the experimental setup (24, 25).

Although many studies have been conducted in
recent years on the anticancer effects of vitamin
K, which is known to have important roles in blood
coagulation and bone metabolism, studies on its
effects on osteosarcoma cells are very rare (26). In
our study, the effect of vitamin K2 on the survival of
osteosarcoma cells was investigated with different
in vitro cytotoxicity analyses to fill this gap, and IC,,
values were found at different doses.

According to our results, we determined the lowest
IC,, value in osteosarcoma cells with the NR test at
40.21 for 48 hours, and the highest IC_, value in the
Pl method at 88.01 for 72 hours. In a similar study by
Zenmyo et al., it was shown that MG-63 osteosarcoma
cells were applied 5 uyM vitamin K2 for 48 hours to
inhibit cell proliferation, but the IC_, value was not
specified (27). In another study by Otsuka et al. on
hepatocellular carcinoma cells, cells were exposed to
VK2 for 5 days, and decreased growth of cells was
reported, with an IC,  value (45 uM) close to our result
(28). When the apoptosis induction of VK2 in lung
cancer cell lines was examined, it was reported that
it suppressed growth in a dose-dependent manner
and the IC,, value was calculated as 7.5-75 uM
(29). Yokoyama et al. reported that VK2 suppressed
growth in small cell lung cancer, and the IC_, value
was found to be 16-64 uM (30). It has been reported
that VK2 inhibits the proliferation of hepatocellular
carcinoma cells by caspase 8 activation and induction
of apoptosis involving p53, and the IC_; value is 9.73
MM in 24 hours (31). On the other hand, it has been
reported that cells are minimally affected after VK2
(100 uM) is administered at high concentrations to
non-cancer cells. All these results show that vitamin
K2 has a low cytotoxic effect in non-cancer cells,
while it has anticancer activity in different cancer cells
(5). Since studies examining the effects of vitamin K2
on osteosarcoma cells are rare, it is thought that the
difference between the IC,  values found when we
look for its cytotoxic effects in different cancers is due
to the different fetal bovine serum and proliferation
conditions, which are effective on cell development. In
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addition, since the sensitivity, variability, and contents
of the tests used in cytotoxicity analyzes are different
from each other, they may affect the data. Therefore,
the same cell lines may give different responses in
different environments.

Fotakis and Timbrell compared four different
cytotoxicity assays (LDH, a protein, NR, and MTT
assays) by exposing hepatocellular carcinoma cells
to cadmium chloride, observing different sensitivity
for each assay. They stated that NR and MTT assays
are most sensitive in detecting cytotoxic events (32).
In another study, three different cytotoxicity assays
(NR, resazurin test and TB staining) were performed
to determine VOSO, cytotoxicity in the CHO-K1 cell
line. While NR and resazurin tests performed after 24
hours of exposure showed similar sensitivity; the NR
test after 48 hours showed higher sensitivity than the
resazurin test in detecting vanadyl-induced toxicity.
The TB test, performed after 24 and 48 hours of
exposure was found to be less sensitive than other
tests (20). When the analyzes we used in our study
were evaluated, it was determined that Pl staining
was less sensitive than other tests. Therefore, the
present results highlight the role of lysosomes,
mitochondria, DNA and proteins in the mechanism of
VK2-induced toxicity in Saos-2 cells. When the studies
are evaluated in terms of the sensitivity of the tests
taken into account, it is observed that different results
are obtained. It has been reported by studies that the
accuracy of the data does not depend only on the
method but on many variables such as the knowledge
and experience of the researcher, the type of cell
used, the pH of the medium, the ion concentration
(calcium, potassium, sodium), environmental factors
(temperature, humidity), and the duration of the cell
cycles (12).

In conclusion, it should be noted that incubations
of various concentrations at different times are
necessary to avoid over-or under-estimate the toxicity
of a substance and to distinguish between effects
on particular organelles or overall cytotoxicity. It is
recommended to use more than one test to increase
the reliability of the results obtained and to determine
cell viability in vitro studies.
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Amac

Akrilamid (ACR), farkli endustriyel alanlarda yaygin
olarak kullanilan zararli organik reaktif bir bilesiktir.
Selenyum (SEL), hem hayvanlarda hem de insan or-
ganizmalarinda meydana gelen bazi kimyasal ve en-
zimatik reaksiyonlarda yer alan ve eksikligi durumun-
da kardiyovaskiler sistem gibi bircok sistemde bazi
rahatsizliklara neden olabilen bir eser elementtir. Bu
¢alismanin amaci, sicanlarda deneysel olarak olustu-
rulan ACR toksisitesinde SEL'in kalp dokusu Uzerinde
koruyucu bir etkisinin olup olmadigini arastirmaktir.

Gerec ve Yontem

Toplam 28 sican rastgele ve esit olarak dort gruba ay-
rildi: Kontrol, SEL, ACR, SEL + ACR. Calisma sonun-
da kan 6rneklerinden kreatin kinaz MB (CKMB), laktat
dehidrojenaz (LDH) ve iskemi modifiye albimin (IMA)
gibi kardiyak belirtecler ile kalp dokusundan toplam
oksidan durumu (TOS), toplam antioksidan durumu
(TAS) ve oksidatif stres indeksi (OSI) gibi oksidatif
stres belirteclerinin analizleri yapildi. Ayica kalp kesit-
lerinde immunohistokimyasal ydntemler kullanilarak
indUklenebilir nitrik oksit sentaz (INOS) aktiviteleri be-
lirlendi.

Bulgular

ACR + SEL grubunda, ACR grubuna goére TOS, OSI,
CKMB, LDH, IMA duzeylerinde anlaml dusus ve TAS
dizeyinde 6nemli artis gozlemlendi. Kalp dokusu ke-
sitlerinin histopatolojik ve immunhistokimyasal deger-
lendirmesinde; ACR grubunda kalp kas! liflerinde di-
zensizlik, kas lifleri arasinda bag dokusu artisi ve kas
liflerinde diizensiz eozinofili tespit edildi. SEL uygula-
nan gruplarda ACR grubuna gore histopatolojik bulgu-
larda azalma gozlendi. INOS imminreaktiviteleri; ACR
grubunda orta dizeyde ekspresyon gozlenirken, ACR
+ SEL grubunda daha zayif bir ekspresyon gézlendi.

Sonug

ACR'nin sicanlarin kalp dokusunda cesitli metabolik
yollarla hasara yol actigini ve bu hasarin SEL verilen
gruplarda tersine dondurdldugind belirledik.

Anahtar Kelimeler: Akrilamid, Antioksidan, Selen-
yum, Sigan

Abstract
Objective

Acrylamide (ACR) is a harmful organic reactive com-
pound widely used in different industrial fields. Sele-
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nium (SEL) is a trace element that takes part in some
chemical and enzymatic reactions in both animals
and human organisms and can cause some disor-
ders in many systems such as the cardiovascular
system in case of deficiency. The aim of this study is
to investigate whether SEL has a protective effect on
cardiac tissue in experimentally induced ACR toxicity
in rats.

Material and Method

A total of 28 rats were randomly and equally divided
into four groups: Control, SEL, ACR, SEL + ACR. At
the end of the study, cardiac markers such as creatine
kinase MB (CKMB), lactate dehydrogenase (LDH)
and ischemia-modified albumin (IMA) from blood
samples were measured. Oxidative stress markers
such as total oxidant status (TOS), total antioxidant
status (TAS) and oxidative stress index (OSlI) in heart
tissue were analyzed. In addition, inducible nitric ox-
ide synthase iINOS activities were determined in heart
sections using immunohistochemical methods.

Introduction

Industrialization, with the development of technology,
causes the pollution of natural resources and can
cause health problems on various living things,
especially human beings. Acrylamide (ACR) is an
organic reactive compound that is widely used in
different industrial areas and forms polyacrylamide
by polymerization. Edible foods are main sources of
ACR. Especially it found in heated foods because
of the reaction between reduced sugars and amino
acids. High concentrations have been observed in
products such as bread, coffee, and potatoes (1).
In addition, the ACR has been classified as "Group
2A carcinogenic" by the International Agency for
Research on Cancer (IARC) and it has been reported
that the major tobacco derivatives are caused by
fumes and environmental pollutants in water sources
(2). Studies on ACR have become widespread in
recent years due to its toxic effects on animals and
humans (1).

There are very few in vivo studies conducted in
experimental animals on heart tissue sensitive to
exposure of environmental pollutants such as ACR
(3). ACR is metabolized by the CYP2E1l enzyme
within the cytochrome P450 enzyme family in the
liver, conjugated with glutathione or glydamide (4).
Glutathione (GSH) has an important role in preventing
toxicity caused by ACR in various systems (5).
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Results

The ACR + SEL group showed a significant decrease
in TOS, OSI, CKMB, LDH, IMA levels and significant
increase in TAS level compared to the ACR group.
In histopathological and immunohistochemical evalu-
ation of the heart sections; Disorganization in cardiac
muscle fibers, increased connective tissue between
muscle fibers and irregular eosinophilia in muscle
fibers were detected in ACR group. A decrease in
histopathological findings was observed in the SEL
treated groups compared to the ACR group. INOS
immunoreactivities; moderate marking was observed
in the ACR group sections, while poor marking was
observed in the ACR + SEL group.

Conclusion
We determined that ACR caused damage to the heart
tissue of rats through various metabolic pathways and
that these damages were reversed in the groups giv-
en the SEL.

Keywords: Acrylamide, Antioxidant, Rat, Selenium

Oxidative stress and inflammation are among the
basic mechanisms of this toxicity. Reactive oxygen
species (ROS) formed by these two mechanisms and
the increase in the production of cytokines such as
tumor necrosis factor alpha (TNF-a) and interleukin 1
beta (IL-1p3) are responsible (4, 6).

Selenium (SEL) is a trace element involved in some
chemical and enzymatic reactions as glutathione
peroxidase (GSH-Px) synthesis that occur in both
animals and human organisms, and in case of
deficiency, it can cause some disorders in many
systems such as cardiovascular system (7, 8). In
addition, in some studies, it has been shown that SEL
has a protective effect in cases of toxicity caused
by some substances that are toxic to the organism,
called xenobiatics, including heavy metals (7).

When damage occurs in the body for any reason, the
antioxidant enzyme system is activated. This system
causesthe use of antioxidantenzymes. Forthis reason,
there is a decrease in the levels of these enzymes in
the blood and tissues. Failure to replace this activity
with exogenous antioxidant supplementation results
in insufficient antioxidant activity, and the oxidant-
antioxidant levels in balance shift towards oxidant. For
example, increased oxidative stress as a result of the
decrease in GSH-Px enzyme activity, of which SEL is
a cofactor, damages the cell membrane due to lipid
peroxide accumulation and makes the cell vulnerable



(9). Antioxidant activity of selenium has been proven
in many studies (10, 11).

In addition to the antioxidant effect of SEL, there
are studies showing that it has an anti-inflammatory
effect by reducing the level of some inflammation
markers such as interleukin-6, TNF-a and C-reactive
protein in the treatment of many chronic inflammatory
disease (12). Orally administered SEL shows its
anti-inflammatory effect by preventing the adhesion
of monocyte to the endothelium (13). As known,
monocyte adhering to endothelial cells infiltrates into
tissue spaces and transforms into macrophages,
which play a major role in inflammation (14). For these
reasons mentioned above, it is known that SEL has
cardioprotective effects against the cardiotoxic effects
of some xenobiotic substances (15).

There are 3 forms of nitric oxide synthase which are
inducible nitric oxide synthase (iNOS), endothelial
nitric oxide synthase (eNOS) and neuronal nitric
oxide synthase (NNOS). INOS contributes to the
pathophysiology of inflammatory diseases and septic
shock, and increased levels of INOS in inflammation
have been shown to cause endothelial dysfunction
(16-21).

In this study, we aimed to investigate whether SEL
has a protective effect on cardiac tissue in the ACR
toxicity created experimentally in rats.

Material and Method

Animals and Ethical Approval

All experiments were performed under the guidelines
for animal research from the National Institutes of
Health and were approved by the Committee on
Animal Research of Suleyman Demirel University
(Approval No: 21/10/2020 08-06).

Twenty-eight male Wistar Albino rats, weighing 250—
350 g, were placed in a room-controlled temperature
(21°C -22 °C) and humidity (60% + 5%) conditions,
in which a 12:12 h light/dark cycle was maintained.
All rats were fed a standard commercial chow diet
(Korkuteli Yem, Antalya, TURKEY).

Experimental Design

The rats were distributed into the following four groups
each containing seven rats: control, SEL, ACR and
ACR+SEL groups.

1-Control group, from the Oth day until the 27th day, 1
mL saline per day were administered orally.
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2- In the SEL group, 0.5 mL 0.1 mg/kg SEL (Sodium
selenate, NS412130207, Alfa Aesar, USA) was
dissolved in 0.5 mL saline once a day from the Oth
day until the 27th day and administered orally (5).

3- In the ACR group, from the Oth day until the
27th day, 0.5 mL 20 mg/kg/day ACR (329747349
Sigma-Aldrich,) was dissolved in 0.5 mL saline and
administered orally (22, 23).

4- In the ACR+SEL, from day Oth to day 27th, 0.5 mL
20 mg/kg/day ACR and 0.5 mL 0.1 mg /kg/day SEL
was given orally.

24 h after the last application of ACR, all rats were
anesthetized by an intraperitoneal injection of 90
mg/kg ketamine (Alfamin, Alfasan IBV) and 10 mg/
kg xylazine (Alfazin, Alfasan IBV). After abdominal
incision, blood samples were taken from vena cava
inferior to analyses biochemical markers of cardiac
damage. Then cardiac tissues were removed and
half of the cardiac specimens were placed into liquid
nitrogen and stored at -20 °C until the analysis of
assayed for biochemical parameters. The remaining
tissues were collected during necropsy and fixed
in 10% buffered formalin for histopathological and
immunohistochemical analyses.

Measurement of cardiac damage parameters in blood
Anautoanalyzer (Beckman Coulter AU680, Pasadena,
California, USA) was used to determine the creatine
kinase MB (CKMB), lactate dehydrogenase (LDH)
and ischemia-modified albumin (IMA) levels in the
blood samples.

Measurement of Oxidative Stress Parameters

in the Heart Tissue

The heart tissues were homogenized in a motor-driven
tissue homogenizer (IKA UltraTurrax T25 Basic;
Labortechnic, Staufen, Germany) and a sonicator
(UW 2070 Bandelin Electronic, Germany) with
phosphate buffer (pH 7.4). Unbroken cells, cell debris,
and nuclei were sedimented by centrifugation at
10.000 g for 10 min. Protein levels in the homogenate
and supernatant were determined according to the
Bradford method (24). Total oxidant status (TOS)
(RLO024, Relassay, Turkey) and Total antioxidant
status (TAS) (RLO017, Relassay, Turkey) levels
were determined using an automated colorimetric kit.
The color intensity was related to the total amount of
oxidant molecules, and the change in absorbance at
660 nm was related to the total antioxidant level of the
sample, which was measured spectrophotometrically,
as shown in the sample. The results are expressed
as hydrogen peroxide equivalent per gram liter

11



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

(mmol H,O, equiv./L, mmol H,O, equiv./mg protein)
for TOS levels and mmol Troloxequiv./mg protein
for TAS levels. TAS and TOS levels were measured
spectrophotometrically by the automated chemistry
analyzer Beckman Coulter AU5800 (Japan) (25, 26).

Histopathological Analyses

Heart tissues obtained from animals were taken into
10% neutral formaldehyde solution and fixed. After
the fixation was completed, the tissue samples were
taken to the washing process. Washed samples,
respectively; it was passed through alcohol batches,
dehydrated, made transparent with xylol and
embedded in paraffin. 4-5um sections were taken
from the obtained paraffin blocks (RM2125RTS,
Leica, Germany). Samples belonging to all groups
were stained with Hematoxylin-Eosin (H-E) for
histopathological evaluation. Histopathological
findings were evaluated under four headings;
disorganization of muscle fibers, increased connective
tissue between muscle fibers, irregular eosinophilia
and mononuclear cell infiltration. Histopathological
scoring was performed in terms of findings by
examining different areas from each section with 40x
objective. Structural changes in the hearth tissue
sections of the experimental and control groups were
evaluated according to the scoring made by Nezic et
al (27) (Table 1). The images of the sections were
obtained with imaging-supported binocular light
microscope (ECLIPSE Ni-U, Nikon, Tokyo, Japan).

Immunohistochemical Analyses

Inheartsections, INOS activities were determined using
immunohistochemical methods. Sections 4-5 pm thick
were first deparaffinized and dehydrated. Then the
sections were incubated with 3% hydrogen peroxide,
Ultra-V Block (ThermoFisher), primary antibodies
(Bioss), secondary antibody (ThermoFisher),
streptavidin peroxidase (ThermoFisher), respectively.
Core staining was done with hematoxylin, labeling with
DAB solution (Vectorlab). Sections immunoreactivities,

Selenium Effect on Acrylamide Induced Heart Damage

semi-quantitative scoring method were evaluated
according to their degree of staining and sections
were evaluated by imaging-assisted light microscope
(ECLIPSE Images were acquired with Ni-U, Nikon,
Tokyo, Japan) as shown in Table 1.

Statistical Analyses

Variables were presented as mean +* standard
deviations. One way ANOVA (post hoc LSD) tests
were used to compare biochemical, histopathological
and immunohistochemical scores between the
groups. Statistical calculations were made using the
SPSS 18.0 program pack (SPSS Inc., Chicago, IL,
USA). p<0.05 was set as the value for significance.

Results

Results of Cardiac Damage Parameters in Blood
CKMB, LDH and IMA levels increased significantly
in the ACR group compared to the control group
(p<0.001, p<0.001 and p=0.001, respectively) and
compared to the SEL group (p<0.001, p<0.001
and p=0.020, respectively). CKMB and LDH levels
increased significantly in the ACR + SEL group
compared to the control group (p=0.016 and p=0.015,
respectively). The ACR + SEL group showed a
significant decrease in all parameter levels compared
to the ACR group (p<0.001, p=0.001 and p=0.025)
(Table 2).

Results of Oxidative Stress Parameters

in the Heart Tissue

TAS levels decreased significantly in the ACR group
compared to the control group (p=0.023) and a
significant increase was observed in TAS levels in
the SEL and ACR+SEL group compared to the ACR
group (p=0.016 and p=0.033; respectively).

TOS and OSI levels increased significantly in the
ACR group compared to the control group (p<0.001
for both) and SEL group (p < 0.001 for both). When

Table 1 Scoring table of histopathological and immunohistochemical evaluations

Symbol Mean Histopathological scores Immunohistochemical scores
(-) score negative score no finding no marking

(+) score 1 positive score low level of finding low marking

(++) score 2 positive scores moderate finding moderate marking

(+++) score 3 positive scores severe finding strong labeling
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Biochemical changes in blood of the experiment groups.

CKMB (UIL) LDH (UIL) IMA (ABSU)

Groups Mean+SD P value Mean+SD P value Mean+SD P value
Control 225.43 + 27.50 480.83 + 119.64 0.15+0.03
SEL 257.32 +62.92 600.39 + 205.33 0.22 £ 0.02

.o | @<0.001 .o | a<0.000 .o | a=0.001
ACR 460.02 £ 52.81 b<0.001 961.52 + 63.38 b<0.001 0.35+0.14 b=0.020

.. | a=0.016 . | a=0.015 . _
ACR+SEL 303.91 + 57.02 <0.001 675.50 + 61.56 c=0.001. 0.22 £ 0.07 ¢=0.025

Values are presented as means * SD. The relationships between groups and results of biochemical markers are assessed by One-
way ANOVA test (post hoc LSD test). CKMB: Creatine Kinase MB, LDH: Lactate Dehydrogenase, IMA: Ischemia-Modified Albumin,
ACR: Acrylamide, SEL: Selenium, a: Compared with the control group, b: Compared with the SEL group, c: compared with the ACR

group

TAS, TOS, OSI values in groups of heart tissue.

TAS (r_nmol Trolox TOS _(pmol H,0, osi
Equivalents/L) Equivalents/L)
Groups Mean+SD P value Mean+SD P value Mean+SD P value
Control 0.82+0.13 6.30£1.42 0.75+£0.19
SEL 0.84+0.29 6.34+£1.56 0.80+£0.45
ACR 0.570.11 zzg:gig 10.17+1.76 ‘;28:881 1.7740.35 328:881
ACR+SEL 0.79+0.15 ¢=0.033 7.89+1.25 c=0.022 1.0740.25 ¢=0.003

Values are presented as means + SD. The relationships between groups and results of oxidative stress markers are assessed by
One-way ANOVA test (post hoc LSD test). TAS: Total Antioxidant Status TOS: Total Oxidant Status, OSI: Oxidative stress index,
ACR: Acrylamide, SEL: Selenium. a: Compared with the control group, b: Compared with the SEL group, c: compared with the ACR

group.

the ACR+SEL group was compared with the ACR
group, it was observed that there was a significant
decrease in TOS and OSI levels (p=0.022 and
p=0.003, respectively) (Table 3).

Histopathological Results

No histopathological findings were found in the
sections belonging to the control group and SEL
groups (Figure 1A, 1B). Disorganization in cardiac
muscle fibers, increased connective tissue between
muscle fibers and irregular eosinophilia in muscle
fibers were detected in sections belonging to the ACR

group (Figure 1C). A decrease in histopathological
findings was observed in the ACR+SEL group
compared to the ACR group (Figure 1D). The findings
are summarized in Table 4.

Immunohistochemical Results

INOS immunoreactivities were not observed in heart
tissue of control and SEL group (Figure 2A, 2B).
Moderate marking was observed in the ACR group
sections, while poor marking was observed in the
ACR + SEL group (Figure 2C, 2D).
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Histopathological Findings

Selenium Effect on Acrylamide Induced Heart Damage

Parameters | Group Control SEL ACR ACR+SEL
Disorganization of muscle fibers = = +++ +
Increased connective tissue between muscle fibers - - +++ +
Irregular eosinophilia in fibers o - etk +
Mononuclear cell infiltration = o - -

ACR: Acrylamide, SEL: Selenium.

Figure 1:

Heart tissue histopathology between the groups.

(A) Normal heart tissue structure in the control group, (B)
SEL group normal heart tissue histology, (C) ACR group
disorganization in muscle fibers (black arrow), increase in
connective tissue between muscle fibers (blue arrow) and
irregular eosinophilia in heart tissue (green arrow), (D) Low
level histopathological findings in the ACR+SEL group.
ACR: Acrylamide, SEL: Selenium, HE, Bar 50 pm, 40x

Discussion

ACR is a water-soluble unsaturated amide used in the
production of polyacrylamides (28). Orally taken into
the body, ACR passes through many organs through
the circulatory system and causes toxic effects by
reacting with DNA and various enzymes (29, 30). ACR
is not a toxic substance by itself, it is oxidized by the
CYP2E1 enzyme to activate a genotoxic metabolite,
glydamide (31, 32). It has been shown in many studies
that ACR, which has become widespread in use with
the development of industrialization in recent years, is
common in fast-food style foods, has carcinogenesis
relationship and genotoxic effects (33, 34).

SEL is an important antioxidant enzyme and has an
active role in the immune system (35). It performs
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Figure 2:

iINOS immunoreaction of the hearts.

(A) No immunoexpression in the control group, (B) SEL
group no immunoreactivity, (C) Moderate immunoreactivity
in the ACR group (black arrow), (D) Low level of immuno-
reactivity in the SEL+ACR group. ACR: Acrylamide, SEL:
Selenium, iINOS: Inducible Nitric Oxide Synthase, Scale Bar
50 pm, 40x.

this antioxidant function with the GSH-Px enzyme
system, by eliminating harmful radicals released as
a result of oxidative stress (36, 37). There are many
animal studies showing that SEL, which is frequently
encountered in foods, especially in grains, meat
and seafood, plays an active role in preventing and
reducing cancer cases caused by radiation and
various chemical carcinogens (38). In the light of
this information, we investigated the toxic effects of
ACR on heart tissue and whether SEL, known as an
antioxidant element, has a protective effect on these
tissues.

First of all, we found that CKMB, LDH and IMA levels,
which are markers of cardiac damage for the damaged
heart tissue, increased significantly in the ACR group
compared to the other groups. In the study conducted



by Kushwabh et al., it was observed that similar results
were found with our study and that ACR increased the
levels of cardiac damage markers by causing damage
to the heart tissue (39). As a result of these studies,
the existence of cardiotoxic effects of ACR on heart
tissue can be considered, and our study may be a
guide to investigate the cardiotoxic effect of ACR on
other living things, especially humans. In addition,
when we compared the treatment group with the ACR
group, we observed a significant decrease in CKMB,
LDH and IMA levels in ACR + SEL group. Glines
et al. investigated the cardioprotective effects of
SEL against cyclophosphamide-induced cardiotoxic
effects in rats, they found that the activities of these
enzyme markers decreased significantly in the
SEL treated group (15). In recent studies, the anti-
inflammatory activity of selenium with similar markers
is in parallel with our study (40,41). Considering these
similar results in this study, SEL may have an anti-
inflammatory effect against the damage caused by
various agents and the inflammation caused by this
damage.

In this study, ACR not only led to an increase in
biochemical marker levels, but also histopathological,
it caused some changes such as disorganization in
cardiac muscle fibers, increased connective tissue
between muscle fibers and irregular eosinophilia
in muscle fibers. Again, in the study of Kushwah et
al., increased inflammatory cell infiltration, loss of
myocardial tissue and interstitial spaces trying to fill
its place, nuclear loss and vacuolization in the heart
tissues of rats in the ACR group were shown (39).
Considering the histopathological changes caused
by ACR on the cardiac tissue in other studies in
the literature, especially the cause of myocardial
dysfunction shows that similar histopathological
findings have emerged through different mechanisms
in our study (42, 43). In addition, similar to the
result in the study of Soudani et al., a decrease in
histopathological findings was observed in the
treatment group compared to the ACR group (44).

Oxidative stress occurs due to impaired defense
mechanisms in the body and uncontrolled increase
in ROS amounts. TAS is a parameter that shows the
function of antioxidants in preventing the formation of
free radicals in the body. However, TOS is a parameter
that shows the severity of oxidative stress in the body
and the total peroxide amount of macromolecules at
the tissue and cell level (45).

OSl is also defined as a general indicator of oxidative
stress showing the ratio of TOS levels to TAS levels
(46). In this study, the reason for the decrease of
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TAS levels may be due to the depletion of antioxidant
enzymes as a result of the usage or less production.
Similar to this study, Taskin et al. investigated the
protective effect of SEL on Adriamycin-induced
damage in rats, and it was shown that the groups
given SEL caused an increase in mitochondrial and
cytosolic TAS levels compared to other groups with
toxic agents causing oxidative stress (47). TOS and
OSI levels also increased significantly in the ACR
group as a result of the comparison with other groups.
Ina study conducted by Donmez etal. on ACR-induced
liver toxicity, it was found that TOS and OSI values
reached the highest levels in the ACR group (48).
In another study by Huang et al. investigating ACR-
induced oxidative stress and cardiovascular toxicity
in zebrafish embryos, they found that ROS levels
increased significantly in the ACR group compared to
the other groups (3). It has been supported that ACR
causes oxidative stress in different studies (49,50).
When we evaluate the results of these studies
together with the results of our own study, it can be
concluded that ACR has toxic effects on various
tissues by increases of oxidative stress parameters
and SEL reversed all these parameters.

NO, which is released in excessive amounts as
a result of the overexpression of iINOS, which is
required in normal physiological processes, plays
a role in inflammatory processes and sepsis (51).
When we examined the immunohistochemical results
of our study, an increase in iINOS immunoreactivity
was observed in the ACR group in cardiac tissue
similar with literature. For example, in a study by Wei
et al. using ACR in female mice, it was shown that
iINOS immunreactivity were significantly increased in
ovaries (52). In another study examining the levels
of NOS subtypes after ACR exposure in rat brain
tissue, INOS levels were found to be higher in the rat
group given subacute ACR (53). However, there is
no study in the literature about iINOS levels in a rat
heart exposed to ACR. Studies on different tissues
found that SEL reduced iINOS levels compared to
the damage groups (54,55). The decrement of INOS
expressions in SEL treated groups showed that SEL
has an anti-inflammatory effect against ACR induced
cardiac damage.

In this study, we aimed to examine the toxic effect
of ACR on the heart tissue, which has become
increasingly widespread in industrial areas and
foodstuffs in recent years. According to results,
ACR caused damage to the heart tissue through the
enhancement of inflammatory and oxidant conditions,
SEL treatmentreversed all these pathological findings.
In the light of the data in the literature, more animal
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and human studies are needed to evaluate the
cardiotoxic effects of ACR with known carcinogenic
and genotoxic effects on rats. In addition, sensitivity
should be shown to minimize the use of ACR in the
industrial field. However, further studies are needed
to support that the SEL element, which has an active
role in the immune system, is also protective on the
cardiotoxic effects of ACR.
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Oz

Amac

Parkinson hastaligi (PH) en sik gorilen hareket hasta-
i§idir ve substansiya nigra bolgesindeki dopaminerjik
ndronlarin kaybindan kaynaklanmaktadir. PH'nin ilk
motor semptomlari ortaya ¢ikmaya basladiginda do-
paminerjik néronlarin %60'indan fazlasi zaten 6lmus-
tir. PH'nin etiyolojisi tam olarak anlasilmamis olsa
da, PH'nin genetik ve cevresel faktorler arasindaki
kompleks etkilesimler sonucu olustuguna inanilmak-
tadir. Onceki calismalar erkeklerin PH'ye yakalanma
olasihginin kadinlara gére en az 1,5 kat daha fazla
oldugunu goéstermistir. Bu calisma, bir Y kromozomu
geni olan SRY’nin PH'nin patogenezinde bir rol oy-
nayip oynamadigini in siliko yéntemlerle arastirmayi
amaclamistir.

Gerec ve Yontem

Farkli insan dokularindaki SRY mRNA ekspresyonu
insan Protein Atlas (HPA)'yi1 kullanarak analiz edilmis-
tir. SRY ve PH ile iliskili genler arasindaki etkilesimler
STRING ve GeneMANIA veri tabanlarini kullanarak
incelenmistir. JASPAR veri tabani, PH ile iliskili bazi
genlerin promotor bélgelerindeki muhtemel SRY bag-
lanma noktalarini belirlemek i¢in kullaniimistir. Son
olarak, SRY ile etkilesim halindeki anahtar genleri be-
lirremek icin BioGRID ve GeneMANIA veri tabanlari
kullaniimistir.

Bulgular

in siliko analizler PH ile iliskili bazi genlerin promotér
bolgelerinde SRY baglanma noktasi oldugunu ve SR-
Y’nin androjen reseptdr (AR) sinyalini diizenleyebile-
cegini ortaya ¢ikarmistir.

Sonug

Bu bulgular SRY’nin PH’nin patogenezinde rol oyna-
yabilecegini ve bundan dolayi da PH'ye karsi yeni te-
rapotik stratejiler gelistirmek icin molekuiler bir hedef
vazifesi gorebilecegini 6nermektedir.

Anahtar Kelimeler: Ekspresyon, in siliko, Parkinson
hastaligi, Promotor, SRY

Abstract

Objective

Parkinson’s disease (PD) is the most common move-
ment disorder and is caused by the loss of dopa-
minergic neurons in the substantia nigra. The first
motor symptoms of PD begin to appear when more
than 60% of dopaminergic neurons are already lost.
Although the etiology of PD is not fully understood,
PD is believed to result from the complex interactions
between genetic and environmental factors. Previous
studies demonstrated that men are at least 1.5 times
more likely to develop PD than women. The current
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study aimed to investigate whether SRY, a chromo-
some gene, plays a role in the pathogenesis of PD
using in silico methods.

Material and Method

The mRNA expression of SRY in different human tis-
sues was analyzed using the Human Protein Atlas
(HPA). The interactions between SRY and PD-re-
lated genes were analyzed using the STRING and
GeneMANIA databases. The JASPAR database was
used to determine the putative binding sites of SRY in
the promoter regions of some PD-related genes. Fi-
nally, the BioGRID and GeneMANIA databases were
used to identify the key genes that interact with SRY.

Giris

Parkinson hastaligi (PH) Alzheimer hastaligindan
sonra en sik gorulen nérodejeneratif hastaliktir ve
dinya genelinde 10 milyonu askin insani etkilemek-
tedir (1). PH’nin gorilme sikhgi 60 yas Uzeri popllas-
yonda yaklasik %1'dir, fakat ortalama yasam siresi-
nin artmasindan dolayi hastaligin gortlme sikhginin
da ciddi oranda artmasi dngorulmektedir (2). Epide-
miyolojik calismalar PH’nin erkeklerde kadinlara gore
en az 1,5 kat daha fazla goruldiginu gostermektedir
(3). PH’de titreme, bradikinezi, rijidite, denge ve durus
bozukluklari gibi motor semptomlarin yaninda, uyku
bozukluklari, kabizhk, koku duyusunun kaybi, dep-
resyon ve konusma bozukluklari gibi motor-olmayan
semptomlar da siklikla gézlenmektedir (4, 5). Beynin
substansiya nigra bdlgesindeki dopaminerjik néron-
larin kaybi ve striatumdaki dopamin miktarinin ciddi
miktarda azalmasi PH'nin baslica patolojik dzellikle-
ridir (6). Hastagin etiyolojisi hala belirsizligini korusa
da, genetik ve ¢evresel faktorler birlikte veya ayri ayri
oksidatif stress, mitokondriyal disfonksiyon ve néro-
inflamasyon gibi molekiler mekanizmalari uyararak
dopaminerjik néronlarin dejenerasyonuna katkida bu-
lunmaktadirlar (7).

PH’nin erkeklerde kadinlara oranla daha fazla goril-
mesinin nedenleri hala tam olarak bilinmemektedir.
Muhtemel nedenler arasinda, dstrojenin ndronlari ko-
ruyucu etkisi, erkeklerin PH'ye neden olan cevresel
faktorlere daha fazla maruz kalmasi ve cinsiyet kro-
mozomlarina bagh genetik farkliliklar yer almaktadir
(8). Erkeklerin hastaliga karsi daha hassas olmasin-
dan Y kromozomunda bulunan bazi genler sorumlu
olabilir. Y kromozomu uzerinde bulunan SRY (cinsi-
yet belirleyici bolge Y proteini), transkripsiyon faktori
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Results

In silico analyses revealed that there are SRY binding
sites in the promoter regions of some PD-associated
genes and that SRY can regulate androgen receptor
(AR) signaling.

Conclusion

These findings suggest that SRY may play a role in
the pathogenesis of PD and may thus serve as a mo-
lecular target for developing new therapeutic strate-
gies against PD.

Keywords: In silico, Expression, Parkinson’s dis-
ease, Promoter, SRY

olarak gorev yapan bir gendir (9). SRY’nin dopami-
nerjik ndronlarda eksprese oldugu (10) ve bu genin
ekspresyonunu inhibe etmenin PH'nin deneysel bir
modelinde koruyucu etkiler sagladigi daha 6énce gos-
terilmistir (11). Mevcut bilgiler i1siginda, bu ¢alisma
SRY’nin PH'de gbzlenen cinsiyet farkliigindaki olasi
rolind in siliko yontemlerle analiz etmeyi amaglamis-
tir. SRY ve PH ile iliskili genler arasindaki etkilesimle-
rin analizinden elde edilen sonuclar, SRY’nin PH ile
iliskili bazi genlerin promotdr bolgelerinde muhtemel
baglanma noktalari oldugunu ve SRY’nin bu genlerin
ekspresyonunu diizenlemede rol oynayabilecegini or-
taya cikarmistir.

Gerec ve Yontem

Doku Spesifik SRY Gen Ekspresyonu Analizi
Normal insan dokularindaki SRY RNA ekspresyonu
profili Human Protein Atlas veri tabanini kullanarak
Consensus veri setinden elde edilmistir (https://www.
proteinatlas.org/) (12).

SRY ile Diger Genler Arasindaki Etkilesim
Aglarinin Analizi

SRY ve PH ile iliskilendirilmis olan genler arasindaki
etkilesimler STRING (https://string-db.org/) ve Ge-
neMANIA (https://genemania.org/) veri tabanlarini
kullanarak analiz edildi. STRING proteinler arasin-
daki fiziksel ve fonksiyonel etkilesimleri ortaya cikar-
mada yaygin olarak kullanilan bir veri tabanidir (13).
GeneMANIA iglevsel olarak benzer genleri tespit
edebilmek, genlerin fonksiyonlarini anlayabilmek ve
genler arasindaki etkilesimleri gdstermek amaciyla
kullanilan bir veri tabanidir (14). SRY geninin etkile-
sim halinde oldugu diger genler ise GeneMANIA ve
BioGRID (https://thebiogrid.org/) veri tabanlarini kul-



lanarak ortaya cikarildi. BioGRID proteinler, genler
ve kimyasallar arasindaki etkilesimlerin depolandigi
bir veri tabanidir (15).

in Siliko Promotér Analizi

PH ile dogrudan iliskilendirilmis olan genlerin bazi-
larinin promotor dizilerine Okaryotik Promotér Veri
Tabani (https://epd.epfl.ch//index.php) tzerinden ula-
siimistir (16). JASPAR CORE veri tabani kullanila-
rak genlerin transkripsiyon baslangi¢ noktasina gore
-1000 ve +100 baz cifti arasindaki promotor bdlge-
lerinde yer alan potansiyel SRY baglanma noktalari
ortaya cikarilmistir. SRY baglanma noktalari belirle-
nirken varsayilan p degeri 0.001 kullaniimistir.

Bulgular

insan Dokularinda SRY Geninin RNA
Ekspresyonu Profili

SRY geninin PH’deki potansiyel rolini anlayabilmek
icin, ilk olarak normal insan dokularindaki SRY RNA
ekspresyonu profili Human Protein Atlas veri tabanini
kullanarak analiz edilmistir. Sekil 1'de goéruldigu gibi
SRY ekspresyonu dokularda buyiik farkhliklar goster-
mektedir. Diger dokularla kiyaslandiginda, SRY eks-
presyonu en yiiksek olan dokular sirasiyla testis, deri,
0zofagus ve orta beyin olarak gdzlenmistir.

Sekil 1:

insan dokularinda SRY ekspresyonu profili. SRY
geninin insan dokularindaki RNA ekspresyonu profili
Consensus veri seti kullanilarak Human Protein Atlas veri
tabanindan elde edilmistir (https://www.proteinatlas.org/
ENSG00000184895-SRY/tissue). Dokulardaki SRY eks-
presyonu seviyeleri NnTPM (milyon basina normalize edilmis
protein kodlayan transkript) olarak gosterilmistir.

SRY ve PH ile iligkili Genler Arasindaki
Etkilesimlerin incelenmesi

SRY geninin farkl dokulardaki ekspresyonu ana-
liz edildikten sonra, PH ile dogrudan iliskilendirilmis
olan genlerle herhangi bir etkilesiminin olup olmadigi
STRING ve GeneMANIA veri tabanlarini kullanarak
incelenmistir. Bu zamana kadar 20'den fazla gende
meydana gelen mutasyonlar PH ile iliskilendiriimesi-
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ne ragmen, bu genlerden bazilarinin PH ile iliskisi ko-
nusunda celiskili raporlar bulunmaktadir ve patojenik
rolleri belirsizligini korumaktadir (17). STRING ve Ge-
neMANIA veri tabanlarinda yapilan analizlere PH ile
iliskisi dogrulanmis olan genler dahil edilmistir. Her iki
veri tabaninda da yapilan analizler sonucunda SRY
ve PH ile iligkili genler arasinda su ana kadar saptan-
mis herhangi bir fiziksel veya fonksiyonel etkilesimin
olmadigi ortaya cikariimistir (Sekil 2A ve 2B).

vpa 3C
LRRK2 POLG
@

SNCA SRY
PRKN DNAJCE
PARK7 PLA2GS

PINK1 FBXO7

VPS35 ATP13A2

Sekil 2:

SRY ve PH ile iligkilendirilmis genler arasindaki
etkilesim aglari.

A, protein-protein etkilesim agi STRING veri tabanini kul-
lanarak analiz edilmistir. STRING analizi yapilirken ¢ok-
lu protein sekmesi secildikten sonra input bdlimiine SRY
ve PH ile iligkili 15 genin isimleri girilmistir ve organizma
olarak Mus musculus segilmistir. B, gen-gen etkilesim agi
GeneMANIA veri tabanini kullanarak analiz edilmistir. Ge-
neMANIA analizinde input bélumine SRY ve PH ile iliskili
15 genin isimleri girilmistir ve ayarlar kismindaki maksimum
olusacak genler bolumune sifir girilmigtir.

PH ile iligkili Genlerin Promotér Bolgelerindeki
Potansiyel SRY Baglanma Noktalarinin Analizi

SRY hem aktivatér hem de represtr olarak davra-
nabilen bir transkripsiyon faktortidur. Her ne kadar
STRING ve GeneMANIA analizleri sonucunda SRY
ve PH ile iligkili genler arasinda su ana kadar sap-
tanmis bir iliski bulunamamis olsa da, burada SRY
geninin PH ile iliskili genlerin ekspresyonunda bir
dizenleyici rolinin olup olmadigi arastiriimak isten-
mistir. Bunun i¢in, PH ile iliskisi dogrulanmis genle-
rin promotor bélgelerinde SRY baglanma noktasinin
olup olmadidi incelenmistir. Genlerin promotor dizi-
leri Okaryotik Promotor Veri Tabanrndan indirilmis
ve JASPAR CORE veri tabanini kullanarak genlerin
promotor bolgelerindeki muhtemel SRY baglanma
noktalari arastiriimistir. Yapilan analizler sonucunda,
SNCA (alfa-siniklein), VPS35 (vakuolar protein sira-
lama ortologu 35) ve SYNJ1 (sinaptojanin 1) genleri-
nin promotdr bolgelerinde SRY baglanma noktasinin
olmadigi ortaya cikariimistir. Diger taraftan PARK2
(parkin), PARK7 (DJ-1), LRRK2 (I6sin bakimindan
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zengin tekrar kinaz 2), PINK1 (PTEN ile induklenen
kinaz 1), ATP13A2 (ATPaz katyon tasiyan 13A2),
DNAJCG6 (DnaJd isi soku proteinleri ailesi Uyesi C6) ve
VPS13C (vakuolar protein siralama 13 homologu C)
genlerinin promotdr bélgelerinde en az bir tane muh-
temel SRY baglanma noktasinin oldugu gozlenmistir
(Sekil 3). Yapilan bu analizler, SRY’nin PH ile dog-
rudan iliskilendirilmis bazi genlerin ekspresyonunda
aktivator veya represor olarak bir diizenleyici roliinin
olabilecegini géstermektedir.

transkripsiyon

A PARK2 promotdrii E
- transkripsiyon,
B PARK? promotbrii #
SRV}
. transkripsiyon
C LRRK2 promotdrii #
D PINK1 promotérii transkripsiyon,
fSRvt #
E ATP13A2 promotérii mmknis'ion
F DNAJC6 promotorii (ranskrl:ﬂ:on
G VPS13C promotérii transkripsiyon,
{SRYHSRY} #
-1000 -900 -800 -700 -600 -500 -400 -300 -200 -100 0
Sekil 3:

PH ile iligkilendirilmis bazi genlerin promotor
bolgelerindeki potansiyel SRY baglanma noktalari.

PH ile dogrudan iliskilendirilmis olan bazi genlerin promotor
dizilerine Okaryotik Promotor Veri Tabani (https://epd.epfl.
ch//index.php) Gzerinden ulasiimistir. JASPAR veri tabanini
kullanarak PARK2 (A), PARK7 (B), LRRK2 (C), PINK1 (D),
ATP13A2 (E), DNAJCG6 (F) ve VPS13C (G) genlerinin pro-
motoér bolgelerindeki SRY baglanma noktalari varsayilan p
degeri olan 0.001 kullanilarak ortaya cikariimistir.

SRY ile Etkilesim Halinde Olabilecek

Diger Genlerin Analizi

Burada, SRY geninin etkilesim halinde oldugu basl-
ca genlerin GeneMANIA ve BioGRID veri tabanlarini
kullanarak belirlenmesi ve SRY'nin etkilesim halinde
oldugu bu genlerin PH'nin patogenezinde dolayli bir
rolindn olup olmadiginin incelenmesi amaclanmistir.
GeneMANIA veri tabaninda yapilan analizler, SRY’'nin
en ¢ok etkilesim halinde oldugu genlerin ZNF208 (¢in-
ko parmak protein 208) ve AR (androjen reseptoril)
oldugunu ortaya c¢ikarmistir (Sekil 4A). BioGRID ile
yapilan analizler sonucunda da AR’nin SRY ile en ¢ok
etkilesim halinde olan genlerden birisi oldugu gozlen-
mistir (Sekil 4B). SRY’'nin AR’nin transkripsiyonel akti-
vitesini negatif olarak diizenledigi daha 6énce gosteril-
mistir (18). Androjenin PH'de koruyucu etkisinin olup
olmadigl tam olarak anlasilamasa da, AR sinyalinin
beyinde BDNF ekspresyonunu ve nérogenezi artira-
bilme 6zelliginin bulunmasi AR sinyal aktivasyonunun
terap6tik potansiyeli olabilecegine isaret etmektedir
(19). Bu yiuzden, SRY AR ekspresyonunu disurerek
PH’nin patogenezinde dolayli olarak rol oynayabilir.
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Sekil 4:

SRY ve diger genler arasindaki etkilesim aglari.

SRY geninin etkilesim aglari GeneMANIA (A) ve BioGRID
(B) veri tabanlarini kullanarak analiz edilmistir. GeneMANIA
analizinde input bdlimine sadece SRY geninin ismi giril-
mistir ve ayarlar kismindaki maksimum olusacak genler bo-
limune 15 girilmistir. BioGRID analizinde input bolimune
SRY geninin ismi girilmigtir ve organizma olarak da Homo
sapiens secilerek SRY’nin diger genlerle olan etkilesim agi
ortaya ¢ikariimistir.

Tartisma

PH, diinya genelinde milyonlarca insani etkileyen kro-
nik ve ilerleyici bir hastaliktir. Halen PH'nin kesin bir
tedavisi ve dopaminerjik néronlarin dejenerasyon su-
recini durdurabilecek etkili bir ilag bulunmamaktadir.
PH’de g6zlenen motor semptomlarin tedavisinde altin
standart olarak kullanilan L-DOPA, diskinezi, bulanti
ve anksiyete gibi bazi yan etkilere sebep olabilmek-
tedir (20). Bu yizden hastaliin patogenezinde rol
oynayan molekller mekanizmalarin ve genetik fak-
toérlerin tam olarak anlasiimasi PH icin yeni terapotik
stratejilerin gelistiriimesi icin oldukca 6nemlidir. Bu ca-
lismada, bir Y kromozomu geni olan SRY'nin PH'ye
neden olan genlerle iliskisinin in siliko yéntemlerle
arastiriimasi ve elde edilen verilerin deneysel calis-
malara bir temel olusturmasi amaclanmistir.

SRY gonadlarin testise déniismesini saglayarak erkek
cinciyetinin belirlenmesinde gdrev alan bir transkripsi-
yon faktoridur (21). SRY'nin testislerdeki ekspresyo-
nunun yani sira bazi beyin bolgelerinde de eksprese
oldugu daha o6nceki calismalarda go6sterilmistir (22,
23). SRY'nin ayrica substansiya nigra bdlgesinde
bulunan ve dejenerasyonu PH'ye neden olan dopa-
minerjik néronlarda da eksprese oldugu goésterilmistir
(24). Bu calismada, SRY'nin RNA ekspresyonu profili
Human Protein Atlas veri tabaninda analiz edildiginde
orta beyin bdlgesinin SRY'nin en fazla eksprese ol-
dugu dokulardan birisi oldugu gézlenmistir (Sekil 1).
SRY’nin dopaminerjik néronlarda eksprese olmasi,
PH’'de g6zlenen cinsiyet farklihginda bir rolinin olabi-
lecegine isaret etmektedir. Normal fizyolojik kosullar-



da olmasa bile stress kosullari altinda degisebilecek
olan SRY ekspresyonu PH'nin gelismesine katkida
bulunabilir.

Parkinson hastalarinin %90 civari sporadik olup,
sadece 9%5-10'luk kismi tek bir gen mutasyonun-
dan kaynaklanan monogenik formdadir. Bazilarinin
PH’ye neden olup olmadigi kesin olmamakla birlikte
20'den fazla gen mutasyonu PH ile iliskilendirilmistir.
SRY’nin PH’ye neden olan genlerle bir iliskisinin olup
olmadigi STRING ve GeneMANIA veri tabanlarini
kullanarak analiz edildiginde herhangi bir etkilesim
saptanmamistir (Sekil 2A ve 2B). Bu veri tabanlari
deneysel sonuclari ve literatlr bilgilerini tarayarak
genler arasindaki su ana kadar saptanmis olan fi-
ziksel ve fonksiyonel etkilesimleri ortaya ¢ikarmada
kullaniimaktadir. PH ile iliskisi dogrulanmis olan gen-
ler ve SRY arasinda su ana kadar ortaya cikariimis
bir iliski olmadig1 gozlendikten sonra, SRY'nin PH ile
iliskili genlerin promotor boélgelerinde muhtemel bag-
lanma noktasinin olup olmadigi incelenmistir. PH'de
otozomal dominant gecis goOsteren baslica genler
SNCA, LRRK2 ve VPS35'tir. Bu genlerin promotor
bélgeleri incelendiginde SNCA ve VPS35’te muhte-
mel SRY baglanma noktasi bulunmazken, LRRK2
geninin promotor bolgesinde 2 tane muhtemel SRY
baglanma noktasi oldugu ortaya c¢ikariimistir (Sekil
3). LRRK2 gen mutasyonlari PH'ye neden oldugu bi-
linen en yaygin mutasyonlardan biridir ve bu gende
meydana gelen mutasyonlar fonksiyon kazanciyla
sonuglanir (25). Daha 6nce farelerle yapilan c¢alis-
mada, 6-OHDA ve rotenon gibi PH'ye neden oldu-
gu bilinen noérotoksinlerin dopaminerjik néronlarda
SRY ekspresyonunu artirdigi gosterilmistir (11). Bu
dogrultuda, insanlarda da stres kosullari altinda SRY
ekspresyonu artabilir ve SRY de LRRK2'nin promo-
tor bolgesine baglanip transkripsiyonel aktivitesini
artirarak dopaminerjik néronlarin dejenerasyonuna
katkida bulunabilir. Yine PH'de otozomal resesif ge-
cis gosteren PARK2, PARK7, PINK1 ve ATP13A2
genlerinin promotdr bolgelerinde 1'er tane, DNAJC6
ve VPS13C genlerinin promotor bdlgelerinde de 3’er
tane muhtemel SRY baglanma noktasinin bulundugu
gozlenmistir (Sekil 3). PARK2, PARK7 ve PINK1 gen-
lerinde meydana gelen mutasyonlar erken baslangic-
[l PH'de en siklikla gozlenen ve fonksiyon kaybiyla
sonuglanan mutasyonlardir (17). PARK2, PARK7 ve
PINK1 genleri mitofaji, mitokondriyal fonksiyon ve
oksidatif stress yanitlarinda gorev alirlar (26). Ayni
zamanda represér olarak da davranabilme 6zelligi
olan SRY, stres kosullarinda bu genlerin ekspresyo-
nunu negatif sekilde diizenleyerek hiicrelerin oksida-
tif stresle micadele kapasitesinin diismesine neden
olabilir. Bu sonuglar, PH ile iligkili bazi genlerin pro-
motdr bélgelerinde SRY baglanma noktasi oldugunu
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ve SRY’nin bu genlerin ekspresyonlarini pozitif ya da
negatif sekilde diizenleyerek dopaminerjik néronlarin
dejenerasyon siirecine katkida bulunabilecegini gos-
termektedir.

SRY’nin PH'ye neden olan genlerle olabilecek iligkile-
ri degerlendirildikten sonra, SRY’nin en ¢ok etkilesim
halinde oldugu genler ve bu genlerin PH'de bir roli-
ndn olup olmadig incelenmistir. Yapilan incelemeler
sonucunda SRY ile AR genleri arasinda yakin iliski
tespit edilmistir (Sekil 4). AR testosteron gibi androje-
nik hormonlarin baglanmasiyla aktive olan bir resep-
tordar. Erkek PH hastalarinin plazma testosteron se-
viyelerinin benzer yastaki kontrol grubuna gore daha
dusuk oldugu daha dnce gosterilmistir (27). Baska bir
calismada, testosteron seviyesi diisik bir PH hasta-
sina testosteron verildiginde motor semptomlarinda
iyilesme go6zlenmistir (28). Ek olarak, AR sinyalinin
ndronlarda BDNF ekspresyonunu artirabilme 6zelligi-
ne sahip oldugu da gosterilmistir (29). BDNF PH'nin
deneysel calismalarinda dopaminerjik nérodejene-
rasyona karsi koruyucu etkiler gésteren ve PH i¢in en
umut verici terapoétik ajanlardan birisidir (30-32). SRY
bir represér olarak AR ekspresyonunu azaltabilir ve
dolayli olarak da BDNF seviyelerinin dismesine se-
bep olarak dopaminerjik néronlarda patolojik bir rol
oynayabilir.

Sonug

Sonug olarak, bu ¢alismada sunulan in siliko veriler
SRY’nin PH ile iligkili bazi genlerin ekspresyonlari-
ni ve AR sinyalini dizenleyebilecegini ve boylelikle
PH'de gbzlenen dopaminerjik ndronlarin 8limi si-
recinde bir rolindn olabilecegini dnermektedir. Elde
edilen bu in siliko verilerin deneysel calismalarla da
dogrulanmasi, SRY’nin PH'de g6zlenen cinsiyet fark-
liliginda patolojik bir roltiniin olup olmadiginin anlasil-
masi ve PH icin yeni terapotik stratejilerin gelistirilebil-
mesi acisindan da énemlidir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi
Bu makale, insan veya hayvanlar Gizerinde herhangi
bir calisma icermemektedir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci glitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.

Verilerin Ulasilabilirligi
Veriler sorumlu yazardan talep edilebilir.
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Oz

Amagc

Bu calismanin amaci insulin kullanan diyabetli hasta-
larda hipoglisemi korkusu ve 6z-yeterlilik algisini ve
bunlarla iligkili faktorleri belirlemektir.

Gerec¢ ve Yontem

Tanimlayici ve iliski arayici tipteki bu arastirma Ara-
ik 2016-Subat 2017 tarihleri arasinda bir Devlet
Hastanesi'nde diyabet egitim hemsiresi tarafindan
takip edilen toplam 136 hasta ile yapiimistir. Verile-
rin toplanmasinda literatiir dogrultusunda hazirlanan
“Hasta Tanitim Formu”, “Cok Boyutlu Diyabet Anke-
tinin Oz-yeterlilik Algisi Alt Olgegi” ve “Hipoglisemi
Korku Olgegi (HKO)” kullanilmistir. Verilerin normal
dagihim gosterip gostermedigini belirlemek icin Kol-
mogorov-Smirnov testi, basiklik ve ¢arpiklik degerleri
hesaplanarak verilerin analizi i¢in kullanilacak testler
belirlenmistir. Bagimsiz iki grup arasindaki verilerin
karsilastinimasinda t testi, ikiden fazla grup arasin-
daki verilerin karsilastiriimasinda Tek Yonlu Varyans
analizi kullanilmistir. Olgek puanlari arasindaki iligkiyi
belirlemek icin Pearson Korelasyon analizi yapiimis-
tir. Bagimsiz degiskenlerin Oz-yeterlilik Algi Olgegi ile
HKO puanlarini anlamli diizeyde yordama durumunu

belirlemek amaciyla Coklu Dogrusal Regresyon ana-
lizi yapilmistir.

Bulgular

Arastirmaya katilan bireylerin yas ortalamasi 58,12
+ 12,45'dir. Ayrica katilimcilarin %66,9'u kadin olup
%75'i elli yas ve lizerindedir. Katihmcilarin HKO top-
lam puan ortalamasi 52,58 + 11,21; Davranis alt bo-
yutu puan ortalamasi 28,12 + 4,76 ve Kaygi alt boyutu
puan ortalamasi 24,46 + 8,11'dir. Hastalarin Oz-yeter-
lilik Algisi Olgegi puan ortalamasi 364,24 + 18,46'd1r.
Hastalarin DM siresi, DM tipi, DM ilag tedavi turt, di-
zenli kontrollere gitme durumu, hipoglisemi yasama
durumu ve hipoglisemi belirtilerini bilme durumu ile
HKO ve Oz-yeterlilik Algisi Olgegi puanlari arasinda
istatistiksel olarak anlamli bir fark oldugu belirlenmis-
tir (p < 0,05). Oz-yeterlilik Algi Olgegi puani ile HKO
toplam puani, Davranis ve Kaygi alt boyutu puani ara-
sinda negatif yonde ve orta dizeyde bir korelasyon
(sirasiyla r= - 0,578, p<0,001; r= - 0,588, p<0,001 ve
r=- 0,548, p<0,001) bulunmustur. DM stiresi, DM tipi,
DM ila¢ tedavisi, diizenli kontrollere gitme durumu, hi-
poglisemi yasama durumu ve hipoglisemi belirtilerini
bilme durumunun HKO ve Oz-yeterlilik Algisi Olgegi
toplam puanini anlamli diizeyde yordama durumunu
belirlemek amaciyla yapilan ¢oklu regresyon analizi-
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ne gore modelin anlamli oldudu ve sirasiyla varyansin
%42'sini ve %53'Uni acgikladigr bulunmustur (sirasiy-
la F= 16,71; p<0,001; F= 19,47; p<0,001).

Sonug¢

insiilin kullanan diyabetli hastalarin hipoglisemi kor-
kusu ve 0z-yeterlilik algisi hastahga iliskin bazi 6zel-
liklerden etkilenmektedir. Ayrica hastalarin 6z-yeterli-
lik algi diizeyi hipoglisemi korkusu tzerinde etkilidir.
Bu baglamda diyabetli bireylerde 6z-yeterlik algisinin
gelistiriimesi hipoglisemi korkularinin azaltiimasinda
etkili olabilir.

Anahtar Kelimeler: Diyabetes Mellitus, Hipoglisemi,
Korku, Oz-yeterlilik

Abstract

Objective

The aim of this study is to determine the factors as-
sociated with fear of hypoglycemia and perception of
self-efficacy and related factors in diabetic patients
using insulin.

Material and Method

This descriptive and correlational study was con-
ducted with a total of 136 patients followed by a di-
abetes education nurse in a State Hospital between
December 2016 and February 2017. "Patient Infor-
mation Form", "Self-Efficacy Perception Sub-Scale of
Multidimensional Diabetes Questionnaire" and "Hy-
poglycemia Fear Scale (HFS)" were used to collect
data. In order to determine whether the data showed
a normal distribution, Kolmogorov-Smirnov test, kur-
tosis and skewness values were calculated and the
tests to be used for the analysis of the data were de-
termined. The t test was used to compare the data
between two independent groups, and the one-way
analysis of variance was used to compare the data
between more than two groups. Pearson Correlation
analysis was performed to determine the relation-
ship between scale scores. Multiple Linear Regres-
sion analysis was performed to determine whether
the independent variables significantly predicted the

Giris

Diyabetes Mellitus (DM) gunumizde tum dinyada
giderek artis gosteren ve dnemli komplikasyonlari
nedeniyle mortalite ve morbiditeye neden olan kronik
bir hastaliktir. Dinyada 20-79 yaslari arasindaki yak-
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Self-Efficacy Perception Scale and HFS scores.
Results

The mean age of the individuals participating in the
research is 58.12 + 12.4. In addition, 66.9% of the
participants are women and 75% of them are fif-
ty years old and over. The total mean score of the
participants on the HFS was 52.5 + 11.2; Behavior
sub-dimension mean score was 28.12 + 4.76 and
Worry sub-dimension mean score was 24.46 + 8.11.
The mean score of the Self-Efficacy Perception Scale
of the patients was 364.2 + 18.46. It was determined
that there was a statistically significant difference be-
tween the patients' DM duration, DM type, DM drug
treatment type, regular follow-up visits, hypoglycemia
experience and knowing the symptoms of hypogly-
cemia, and the scores of HFS and Self-Efficacy Per-
ception Scale (p < 0.05). A negative and moderate
correlation was found between the Self-Efficacy
Perception Scale score and the total score of HFS,
the Behavior sub-dimension score and the Worry
sub-dimension score (r=- 0.578, p<0.001; r= - 0.588,
p<0.001 ve r=- 0.548, p<0.001 respectively). Accord-
ing to the multiple regression analysis carried out to
determine whether the duration of DM, type of DM,
DM medication, regular follow-up visits, hypoglyce-
mia, and knowing the symptoms of hypoglycemia
significantly predicted the total score of the HFS and
Self-Efficacy Scale, the model was found to be sig-
nificant and the variance explained 42% and 53%
of them respectively. (F= 16.71; p<0.001; F= 19.47;
p<0.001, respectively).

Conclusion

Fear of hypoglycemia and self-efficacy perception of
diabetic patients using insulin are affected by some
characteristics of the disease. In addition, the self-ef-
ficacy perception level of the patients is effective on
the fear of hypoglycemia. In this context, improving
the perception of self-efficacy in individuals with dia-
betes may be effective in reducing fears of hypogly-
cemia.

Keywords: Diabetes Mellitus, Fear, Hypoglycemia,
Self-efficacy

lasik olarak 537 milyon kisinin diyabetle yasadigi tah-
min edilmektedir ve bu dinya nufusunun %210,5'ini
temsil etmektedir (1). Tip 1, Tip 2, Gestasyonel ve
diger nedenlere baglh diyabet gibi tipleri bulunmakla
birlikte, Tip 2 DM, diinyadaki tiim diyabetlerin %90'in-
dan fazlasini olusturan en yaygin diyabet ttrtadar (1).



Hipoglisemi; kan glikoz dizeyinin 70 mg/dL'nin altina
dismesi olarak tanimlanan ve gunimizde gincel
tedavi yaklasimlari ve modern teknolojik gelismele-
re ragmen 6zellikle Tip 1 DM hastalarinda daha sik
olmakla birlikte tim diyabetli bireylerde ortaya ¢ikan
diyabetin 6nemli bir akut komplikasyonudur. Tip 1 di-
yabetli kisilerin haftada ortalama iki semptomatik ha-
fif veya orta derecede hipoglisemi ve yilda bir veya
daha fazla siddetli hipoglisemi yasadigi belirtimek-
tedir (2). Alwafi ve ark. tarafindan yapilan calismada
diyabet prevalansi Tip 1 DM icin %1,3 - %38,0 ve
tip 2 icin %0,074 - %73,0 arasinda degistigi belirlen-
mistir (3). Chantzaras ve Yfantopoulos tarafindan
Tip 2 DM hastalariyla yapilan calismada hastalarin
%52,9'unun hipoglisemi yasadigi belirlenmistir (4).
Edridge ve ark. tarafindan yapilan ¢alismada Tip 2
DM hastalarinda hipoglisemi prevalansi hafif/orta hi-
poglisemi i¢in %45,0 ve siddetli hipoglisemi i¢in %6,0
bulunmustur (5). Samya ve ark. tarafindan yapilan
calismada ise Tip 2 DM hastalarinda hipoglisemi pre-
valansi %57,44 ve siddetli hipoglisemi hastalari igin
%210,7 olarak belirlenmistir (6). Aslinda, hipoglisemi
riski 6zellikle instlin tedavisi baglaminda, Tip 1 DM
ve Tip 2 DM'nin optimal tedavisinin éninde 6nemli
bir engeldir (7).

Amerikan Diyabet Birligi ve Avrupa Diyabet Calis-
malari Birligi kilavuzlari, Tip 2 DM hastalarini tedavi
ederken hipoglisemi riskinin dikkate alinmasini éner-
mektedir (8). Tip 2 DM hastalarinda hipogliseminin bi-
rincil nedeninin, diyabetik hastalarin %90'Iinda ilaglar
yani stlfonilireler ve insulin oldugu tespit edilmistir
(7). Ancak ilaclar disinda arastiriimasi gereken bas-
ka nedenlere bagl olarak da hipoglisemi olusabilir.
Hastanin refahi, hipoglisemik semptomlar nedeniyle
dogrudan ve sonraki hipoglisemi ataklari korkusu ne-
deniyle dolayl olarak etkilenebilir. Hastanin hipoglise-
mi korkusu ila¢ alma istegini asarsa, hafif hipoglisemi
semptomlari bile Tip 2 DM tedavisini etkileyebilir (6).
Tekrarlayan hipoglisemik ataklar, disik yasam kali-
tesine, artan kayglya, depresyona ve ruh hali degi-
simlerine yol acabilir. Hipoglisemi, mortalite ve morbi-
diteyi etkilemesinin yani sira bireyin yasam kalitesini
de 6nemli dlgtide etkiler. Diyabetli bireylerde gelisen
hipoglisemiye bagli olarak hastalarin ginlik yasam-
lari, ise alinma ve is performansi, sosyal etkilesimleri
ve ara¢ kullanimi gibi bircok durum etkilenir. Hipogli-
seminin dogrudan etkilerine ek olarak, hipoglisemiden
korkma ve kacinma nedeniyle ilaca uyumsuzluk ve bu
durumda kasith olarak gelisen hiperglisemiden kay-
naklanan ciddi uzun vadeli saghk sonugclari Gizerinde
onemli dolayli etkileri olabilir (5). Ayrica diyabet hasta-
larinda hipoglisemi korkusu siktir ve tedaviye uyumu
ve dolayisiyla glisemik kontrolii de olumsuz yonde
etkiler (7).
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Hipoglisemi, beyin islevlerini etkilemekte ve hatta 610-
me bile neden olmaktadir. Bakar ve ark. tarafindan
yapilan ¢alismada acil servise gelen DM hastalarinin
%66,7'sinin hipoglisemi tanisi aldigi belirlenmistir. Bu
durum diyabetli bireylerde hipogliseminin énlenmesi-
nin énemini ortaya koymaktadir (9). Diyabetli bireyle-
rin 6z-yeterlilik diizeyinin yiksek olmasi hipoglisemi
ve hastalia/tedavilere bagli diger komplikasyonlarin
onlenmesinde énemlidir. Oz-yeterlilik diyabetli hasta-
larda 6z bakim davraniglarinin en énemli yordayicisi-
dir. Oz-bakim davranislarina uygun bir sekilde baghhk
ise hastalik komplikasyonlarini %50'ye kadar azalta-
bilir (10). Oz-yeterlilik, bircok kronik saglik durumu igin
0z-ybnetim Uzerinde olumlu bir etkiye sahiptir (11).
Bandura'nin sosyal bilissel kuraminin bes yapisindan
biri olan 6z-yeterlilik, bir kisinin belirli bir davranigi
kendi yetenegi dahilinde etkin bir sekilde yerine getir-
mek i¢in ihtiya¢ duydugu gliven diizeyi olarak tanim-
lanir (12). Baska bir ifade ile 6z-yeterlilik algisi bireyin
kendisini hastali§i ydnetme becerisi anlaminda yeterli
hissedebilme algisidir. Literatirde diyabet hastala-
rinda artan 6z-yeterlilik diizeyinin metabolik kontroli
olumlu etkiledigini gdsteren ¢alismalar bulunmaktadir.
Ayrica yuksek 6z-yeterlilik diizeyinin ilag ve tedavile-
re, beslenme, fiziksel aktivite ve yasam tarzi degi-
sikliklerine uyumu artirarak yasam kalitesini artirdigi
gosterilmistir (10,11,13-16). Tum bu veriler hipoglise-
mi korkusunun diyabetli bireylerde diisiik 6z-yeterlilik
ile iliskili olabilecegini dustundirmektedir. Bu iliskinin
ortaya konulmasi ile diyabetli hastalarda hipoglisemiyi
Onlemek ve 6z-yeterlilik diizeyini gelistirmeyi saglaya-
cak calismalarin yapilmasi i¢in veri kaynagi olacaktir.
Bu dogrultuda bu ¢alisma, insilin kullanan diyabetli
bireylerde hipoglisemi korkusu ve 6z-yeterlilik algisi
ile iliskili faktorleri belirlemek amaciyla yapilimistir.

Gerec ve Yontem

Arastirmanin Tipi, Yeri ve Zamani

Kesitsel analitik tipteki bu arastirma Aralik 2016 - Su-
bat 2017 tarihleri arasinda bir Devlet Hastanesi'nde
yapimistir,

Arastirmanin Evren ve Orneklemi

Arastirmanin evrenini bir Devlet Hastanesi’'nde Diya-
bet Egitim Birimi hemsiresi tarafindan izlenen hastalar
olusturmaktadir. Diyabet egitim hemsiresi tarafindan
takip edilen yillik olarak takip edilen hasta sayisi yak-
lasik 980 kisidir (N=980). Arastirmanin érneklemi %95
glven araliginda, %50 siklkta hipoglisemi korkusu ve
oz-etkililik diizeyi, %10 hata payi ile 118 olarak hesap-
lanmistir. Arastirma; arastirmanin yapildigi tarihler
arasinda Diyabet Egitim Birimi'nde toplam 188 hasta
takip edilmis olup arastirmaya dahil edilme kriterleri-
ne uygun olan toplam 136 hasta ile tamamlanmistir.
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Arastirmaya dabhil edilme kriterleri; (a) en az bir yildir
diyabet hastasi olup insulin tedavisi aliyor olmak, (b)
en az okur-yazar olmak, (c) isitme ve anlama sorunu
olmamak ve (d) ¢calismaya katilmaya gonilli olmaktir.

Veri Toplama Araclari

Verilerin toplanmasinda literattir taranarak hazirlanan
“Hasta Tanitim Formu”, “Cok Boyutlu Diyabet Anke-
ti'nin Oz-yeterlilik Algisi Alt Olgegi” ve “Hipoglisemi
Korku Olgegi” kullaniimistir.

Hasta Tanitim Formu

Bu form arastirmacilar tarafindan literatlir taramasi
dogrultusunda olusturulmustur (17-20). Hastalarin
yasl, cinsiyeti, medeni durumu, egitim durumu, gelir
durumu, ¢alisma durumu gibi sosyo-demografik 6zel-
liklerini belirlemeye yonelik sorularin yani sira has-
taliga iliskin tanitici ozelliklere (diyabet tipi, hastalik
suresi, kullandidi ilaclar, beslenme ve fiziksel aktivite
durumu, instlin kullanimindan sonraki zaman dilimin-
de hipoglisemi yasama durumu, hipoglisemi konu-
sunda bilgi durumu vb.) iliskin sorular bulunmaktadir.
Hasta tanitim formu toplam 17 sorudan olusmaktadir.

Hipoglisemi Korku Olcegi (HKO)

Diyabetli bireylerde hipoglisemi korkusunu belirlemek
icin, Cox ve ark. tarafindan gelistirilen bu 6lcek dav-
ranis (15 madde) ve kaygi (18 madde) olmak lzere
iki alt gruptan ve toplam 33 maddeden olusmaktadir
(21). Yanutlar; “0 puan: hicbir zaman; 1 puan: nadiren;
2 puan: bazen; 3 puan sik sik; 4 puan: her zaman”
arasinda degismektedir. Elde edilen puanin yiksek
olmasi hastalarin hipoglisemi korkusunun yiiksek ol-
dugunu gostermektedir. Bu 6l¢egin Turkce gecerlik ve
guvenirlik calismasi Erol ve ark. tarafindan yapiimis
olup o6lcegin kayg! alt boyutundaki 19. Madde 6lcek-
ten cikartilmis ve Tirkge 6lgek toplam 32 maddeden
olusmustur. Olgekten alinacak puan araligl 0-128
arasindadir. Olgek puaninin degerlendiriimesinde
Olcegin kesme noktasi bulunmamakla birlikte 6lcek-
ten elde edilen puan ortalamasi ne kadar yiksekse
hipoglisemi korkusunun da o derece yiksek oldugu
seklinde yorum yapilmaktadir (17). Olgegin kayg! alt
grup icin Cronbach alfa katsayisi 0,91, davranis alt
grup i¢in 0,77 ve toplam 6lcek icin 0,90 olarak hesap-
lanmis ve bu hali ile toplumumuz icin gegerli ve giive-
nilir bir 6lcim araci oldugu belirtilmistir (17). Bu calis-
mada toplam 6lgek Cronbach alfa degeri 0,93 olarak
hesaplanmistir.

Cok Boyutlu Diyabet Anketi’nin

Oz-yeterlilik Algisi Alt Olgegi

“Cok Boyutlu Diyabet Anketi” Talbot ve ark. tarafindan
gelistirilmis olup Turkce gecerlik glivenirlik ¢alismasi
Cosansu ve Erdogan tarafindan yapilmis olan ¢ ana
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bolim, alti alt boyut ve toplam 40 maddeden olusan
bir ankettir (22,23). Puan hesaplamasinda, anketin
toplam puani yoktur ve her bir alt boyut ayri ayri de-
gerlendiriimekte ve ayri ayri kullanilabilmektedir. Bu
arastirmada anketin t¢itinct boliminde Oz-yeterlilik
algisini belirlemeye yonelik yedi maddeden olusan alt
boyut kullaniimistir. Yanitlar Likert tipi 6lcek tizerinde
sifirdan baslayip 10 ve katlari olarak siralanan ve 100
ile biten bir cetvel Gizerinde (0 - hi¢ emin degilim, 100
- ¢cok eminim) isaretlenir. Elde edilen puanin ylksek
olmasi Oz-yeterlilik algisinin yilksek oldugunu goste-
rir (22). Cosansu ve Erdogan tarafindan bu dlgegin
Cronbach Alpha degeri 0,82 olarak bulunmus olup
(21), bu cahismada 0,87 olarak hesaplanmistir.

Verilerin Toplanmasi

Arastirma formlari arastirma kriterlerine uyan ve aras-
tirma hakkinda bilgi verilerek aydinlatilmis onamlari
alinan hastalara uygulanmistir. Diyabet egitim hem-
siresi tarafindan takip edilen ayaktan basvuran ve
yatan hastalarla ylz ylize gorusulerek formlar arastir-
macilar tarafindan doldurulmustur. Formun doldurul-
masi yaklasik 15 dakika strmektedir. Daha 6nceden
takip slrrecinde olan hastalarin tanitici ve hastalik
Ozelliklerine iliskin bazi verileri (yas, cinsiyet, medeni
durumu, diyabet tipi, hastalik suresi, kullandig ilaglar)
diyabet hemsiresi tarafindan tutulan kayitlardan elde
edilmistir.

Verilerin Degerlendirilmesi

Verilerin degerlendiriimesinde Microsoft Excel ve Sta-
tistical Package for Social Sciences (SPSS) Release
21.0 programi kullaniimistir. Anlamlilik diizeyi p<0,05
olarak kabul edilmistir. Arastirmadan elde edilen ve-
riler icin tanimlayici istatistikler sayi ve ylzde olarak
frekans dagilimlari ile ortalama + standart sapma sek-
linde verilmistir. Olgek puanlarinin normal dagihma
dagilima uygun olma durumu Kolmogorov-Smirnov
testi ile belirlenmis olup carpiklik ve basikhk deger-
lerinin standart hataya bolinmesinden elde edilen
sonuclara gore dlgek skorlarinin normal dagilim gos-
terdigi belirlenmistir. Verilerin normal dagihma uymasi
nedeniyle ikili karsilastirmalarda bagimsiz gruplarda t
testi, ikiden fazla grup arasindaki verilerin karsilasti-
rilmasi Tek Yonlu Varyans analizi kullaniimistir. Olgek
puanlari narasindaki iliskiyi belirlemek i¢cin Pearson
Korelasyon analizi yapiimistir. Bagimsiz degiskenle-
rin Oz-yeterlilik Algi Olcegi ile HKO puanlarini anlam-
[l dizeyde yordama durumunu belirlemek amaciyla
Coklu Dogrusal Regresyon analizi yapilmistir.

Bulgular

Arastirmaya katilan bireylerin yas ortalamasi
58,12+12,42'dir. Ayrica katihmcilarin %66,9'u kadin



olup %75,0" elli yas ve tGzerindedir. Katihmcilarin di-
ger sosyo-demografik 6zellikleri Tablo 1'de verilmigtir.
Katilimcilarin hastaligina ve hipoglisemi ile iliskili
ozelliklerine bakildiginda hastalarin ortalama hasta-
hk slresi 11,2 + 7,1 yil olarak hesaplanmistir. Ayrica
katihmcilarin %84,6'sinin bes yil ve daha fazla sire-
dir bu hastaliga sahip oldugu, %79,4’inin baska ek
kronik saglk sorunlarinin da oldugu, %89,0'Inin Tip
2 diyabet oldugu ve ¢ogunlugunun (%80,9) ilag teda-
visi olarak sadece insilin kullandigi, %19,1’inin oral
antidiyabetiklerle birlikte instlin kullandigi ve ¢cogunlu-
gunun (%72) hipoglisemi deneyimi yasadigi belirlen-
mistir (Tablo 2).

Arastirmaya katilan bireylerin HKO ve alt boyutlari
ile Oz-yeterlilik Algisi Olgegi puanlari Tablo 3'de ve-
rilmistir. Tablo 3’e gore hastalarin HKO toplam puan
ortalamasi 52,58 + 11,21; Davranis alt boyutu puan
ortalamasi 28,12 + 4,76 ve Kaygi alt boyutu puan or-
talamasi ise 24,46 + 8,11'dir. Hastalarin Oz-yeterlilik
Algisi Olcegi puan ortalamasi ise 364,24 + 18,46'dir
(Tablo 3).

Katihmcilarin sosyo-demografik 6zellikleri ile hastalik
ozelliklerine gore HKO ve Oz-yeterlilik Algisi Olcegi
puan ortalamalari Tablo 4'de verilmistir. Tablo 4’e gore
kadinlarin erkeklere gore HKO ve Oz-yeterlilik 6lce-
gi puan ortalamasi yiksek olup bu fark istatistiksel

Tablo 1 Hastalarin sosyo-demografik 6zellikleri

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

olarak anlamli bulunmamistir (sirasiyla p=0,210 ve
p=0,383). Katiimcilarin yas, medeni durum, ¢calisma
durumu ve gelir durumuna gére HKO ve Oz-yeterlilik
Olcegdi puan ortalamalari arasindaki fark istatistiksel
olarak anlamli bulunmamistir (sirasiyla p= 0,321 ve
p=0,418; p=0,263 ve p=0,371; p= 0,132 ve p=0,303;
p= 0,432 ve p=0,361; p= 0,310 ve p= 0,416).

Hastalarin DM siresi, DM tipi, DM ila¢ tedavi turd,
dizenli kontrollere gitme durumu, hipoglisemi yasa-
ma durumu ve hipoglisemi belirtilerini bilme durumu
ile HKO ve Oz-yeterlilik Algisi Olgegi puanlari ara-
sinda istatistiksel olarak anlamh bir fark oldugu be-
lirlenmistir. DM suresi bes yil ve tzeri olanlarin HKO
puan ortalamasi (53,01 + 12,03) ve Oz-yeterlilik Algisi
Olcegi puan ortalamasi (452,34 + 16,23), DM siiresi
bes yildan daha az olan hastalara gore istatistiksel
olarak anlamh bir sekilde yiksek bulunmustur (si-
rasiyla p=0,040 ve p<0,001). Tip 1 DM hastalarinin
hipoglisemi korkusu Tip 2 DM hastalarindan istatistik-
sel olarak anlamli bir sekilde yiksek olup (p<0,001),
Oz-yeterlilik Algi duizeyi ise tam tersi sekilde Tip 2 DM
hastalarinda daha ylksektir (p=0,020). DM tedavi-
sinde sadece insiilin kullananlarin HKO puan ortala-
masi (55,14 + 8,52) daha yuksek iken (p=0,012), oral
antidiyabetiklerle birlikte insilin kullanan hastalarin
Oz-yeterlilik Algisi Olcegi puanlari (410,62 + 14,65)
istatistiksel olarak anlamli bir sekilde daha yiksek

Sosyo-Demografik Ozellikler n %
Yas 49 yas ve alti 34 25,0
50 yas ve lzeri 102 75,0
Cinsiyet Kadin 91 66,9
Erkek 45 33,1
Medeni Durum Evli 132 97,1
Bekar 4 2,9
Egitim Durumu ilkégretim 101 74,3
Lise ve Uzeri 35 25,7
Calisma Durumu Calisiyor 99 72,8
Calismiyor 37 27,2
Gelir Durumu Gelir giderden az 94 69,1
Gelir giderle esit 11 8,1
Gelir giderden fazla 30 22,8
Toplam 136 100.0
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Katilimcilarin hastaligina ve hipoglisemiye iliskin 6zellikleri

Hastaligina ve Hipoglisemiye iliskin Ozellikler n %
Bes yildan az 21 15,4
DM siiresilyil
Bes yil ve Uzeri 115 84,6
) Var 108 79,4
Baska ek kronik hastaligi
Yok 28 20,6
Tip 1 15 11,0
DM tipi
Tip 2 121 89,0
. Sadece insilin 110 80,9
DM lla¢ Tedavisi - ) — -
Insulin + Oral Antidiyabetik 26 19,1
. ] Evet 30 22,0
Duzenli egzersiz yapma durumu
Hayir 106 78,0
Evet 92 67,6
Duizenli kontrollere gitme durumu
Hayir 44 32,4
. Evet 122 93,4
llaclarini diizenli kullanma durumu
Hayir 9 6,6
- . . Evet 37 27,2
ipoglisemi yasama durumu
pog yas Hayir 99 72,8
. ] S Evet 121 89,0
Hipoglisemi belirtilerini bilme durumu
Hayir 15 11,0

Hastalarin Hipoglisemi Korku Olcegi ve alt boyutlari ile Oz-yeterlilik Algisi Olcegi puanlari

Olgekler Ortalama * SS Ortanca (Min-Maks)
Hipoglisemi Korku Olcegi 52,58+11,21 54,00 (42-109)
-Davranis Alt Boyutu 28,12+4,76 29,00 (18-51)
-Kaygi Alt Boyutu 24,4648,11 25,00 (22-59)

Oz-yeterlilik Algisi Olgegi

364,24+18,46

170,00 (140-560)

SS= Standart sapma; Min= Minimum; Maks= Maksimum.

bulunmustur (p=0,008). Diizenli saglik kontrollerine
giden hastalar daha az hipoglisemi korkusu yasamak-
ta olup (p=0,032), Oz-yeterlilik Algisi daha yiiksektir
(p<0,001). Daha 6nceden hipoglisemi deneyimleyen
hastalarin HKO puani daha yiiksek iken (p<0,001),
Oz-yeterlilik Algisi Olgegi puani disiik olup bu fark
istatistiksel olarak anlaml bulunmustur (p=0,023). Hi-
poglisemi belirtilerini bilen hastalarin hipoglisemi kor-
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kusu daha az iken (p<0,001), Oz-yeterlilik Algisi daha
yuksek bulunmustur (p=0,018).

Arastirmaya katilan hastalarin HKO ile Oz-yeterli-
lik Algi Olgegi arasindaki korelasyona bakildiginda
Oz-yeterlilik Algi Olgegi puani ile HKO toplam puant,
Davranis alt boyutu puani ve Kayg! alt boyutu puani
arasinda negatif yonde ve orta dizeyde bir korelas-
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Hastalarin sosyo-demografik 6zellikleri ile hastalik 6zelliklerine gore Hipoglisemi Korku
Olgegi ve Oz-yeterlilik Algisi Olgedi puan ortalamalari

Tablo 4

Sosyo-Demografik Ozellikler Hipoglisemi Oz-yeterlilik Algisi
Korku Olgegi Olcegi
OrtalamatSS OrtalamatSS Ortalama+SS
49 yas ve alti 51,34+45,12 372,13+10,07
Yas 50 yas ve uzeri 53,82+8,73 356,27+12,21
t=-2,235 t=-1,767
p=0,321 p=0,418
Kadin 54,58+13,03 386,26+21,15
A Erkek 50,58+12,72 342,14+19,13
Cinsiyet
t= 0,203 t=-0,147
p=0,210 p=0,383
Evli 50,76+8,71 385,38+14,11
Moo Bekar 54,40+10,58 343,02+13,52
t=-1,178 t=-1,558
p=0,263 p=0,371
ilkdgretim 52,19+5,25 365,33+10,79
— Lise ve Uzeri 52,21+7,44 358,78+16,02
Egitim Durumu
t=-1,812 t=-1,787
p=0,132 p=0,303
Calisiyor 53,98+8,15 387,45+12,42
Calisma Durumu Calismiyor 51,27+6,35 346,12+8,21
t=1,271 t=-2,167
p=0,432 p=0,361
Gelir giderden az 52,76+6,79 384,12+7,25
Gelir giderle esit 51,91+5,32 387,78+12,77
Gelir Durumu Gelir giderden fazla 51,18+9,14 388,13+11,25
F= 3,265 F= 2,347
p= 0,310 p= 0,416
Bes yildan az 52,15+11,17 276,12+22,18
DM siiresi Bes yil ve tzeri 53,01+£12,03 452,34+16,23
t=-1,147 t=1,241
p=0,040 p<0,001
Tip 1 57,24+12,27 315,95+19,10
DM tipi Tip 2 47,92+13,32 412,45+18,22
t=-2,539 t=1,742
p<0,001 p=0,020
instlin 55,14+8,52 317,78+17,22
DM ilag Tedavisi Insilin +Oral Antidiyabetik 50,02+15,13 410,62+14,65
t=0,264 t=-1,327
p=0,012 p=0,008
Evet 47,39+10,28 453,97+18,38
Diizenli kontrollere gitme durumu IRERAT T2 B RN
t=1,955 t=1,180
p=0,032 p<0,001
Evet 62,18+12,25 352,01+17,49
" . . Hayir 42,98+13,83 376,39+22,21
Hipoglisemi yasama durumu
t=-2,679 t=0,877
p<0,001 p=0,023
Evet 49,29+9,41 387,50+19,25
Hipoglisemi belirtilerini bilme durumu IRERIT Rt SR
t=0,533 t=1,516
p<0,001 p=0,018

t= Bagimsiz Gruplarda t Testi; SS= Standart Sapma; F= Tek Yonlu Varyans Analizi
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Hipoglisemi Korku Olgegi ve alt boyutlari ile Oz-yeterlilik Algisi Olgegi arasindaki iliski

Olcekler Hipoglisemi Korku Olcegi | Davranis Alt Boyutu | Kaygi Alt Boyutu
r -0,578 -0,588 -0,548
p <0,001 <0,001 <0,001

Oz-yeterlilik Algisi Olgegi

r= Pearson korelasyon katsayisi

Hipoglisemi Korku Olgegi yordayicilarinin degerlendiriimesi

B Std. Hata Beta (B) t p
Sabit 3,73 0,27 19,08 <0,001
DM siiresi (Bes yil ve lizeri) -0,07 0,16 0,09 3,36 <0,001
DM tipi (Tip 1) 0,23 0,33 0,18 1,35 <0,001
DM ila¢ Tedavisi (Yalniz insiilin) -0,32 0,21 0,06 -1,07 0,17
34“:;:)" kontrollere gitme durumu 0.14 012 0,20 513 0,04
Hipoglisemi yasama durumu (Evet) 0,36 0,05 0,15 4,19 <0,001
:L’:ﬁf’r:Ls‘(’n’;y?S'irti'eri"i bilme 0,23 0,07 0,26 -3,54 <0,001

R?=0,42; F =16,71; p= 0,00

Oz-yeterlilik Algisi Olgegdi yordayicilarinin degerlendiriimesi

B Std. Hata Beta (B) t p

Sabit 1,62 0,27 23,19 <0,001
DM siiresi (Bes yil ve lizeri) 0,03 0,18 0,27 4,69 <0,001
DM tipi (Tip 1) 0,07 0,14 0,20 2,96 <0,001
DM ila¢ Tedavisi (Yalniz insiilin) -0,38 0,33 0,14 2,14 0,45
Diizenli kontrollere gitme durumu (Hayir) 0,02 0,21 0,17 3,51 0,51
Hipoglisemi yasama durumu (Evet) 0,17 0,16 0,19 0,77 <0,001
Hipoglisemi belirtilerini bilme durumu 053 012 031 237 038
(Hayir)

R? =0,53; F = 19,47; p<0,001

yon (sirastyla r=- 0,578, p<0,001; r= - 0,588, p<0,001 lisemi yasama durumu ve hipoglisemi belirtilerini bil-
ve r=- 0,548, p<0,001) bulunmustur (Tablo 5). me durumunun Hipoglisemi Korku Olgegi toplam pu-

anini anlamh dizeyde yordama durumunu belirlemek
Arastirmamizda katihmcilarin DM suresi, DM tipi, DM amaciyla yapilan ¢oklu regresyon analizine gére mo-
ilag tedavisi, diizenli kontrollere gitme durumu, hipog- delin anlamli oldugu ve varyansin %42'sini agikladigi
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bulunmustur (F= 16,71; p<0,001). DM siresi, DM tipi,
dizenli kontrollere gitme durumu, hipoglisemi yasa-
ma durumu ve hipoglisemi belirtilerini bilme durumu
HKO toplam puanini anlaml diizeyde yordadii tespit
edilmistir (sirasiyla p <0,001; p <0,001; p = 0,04; p
<0,001; p <0,001) (Tablo 6).

Arastirmamizda katihmcilarin DM siresi, DM tipi, DM
ilag tedavisi, diizenli kontrollere gitme durumu, hipog-
lisemi yasama durumu ve hipoglisemi belirtilerini bil-
me durumunun Oz-yeterlilik Algisi Olcegdi toplam pu-
anini anlaml diizeyde yordama durumunu belirlemek
amaciyla yapilan ¢oklu regresyon analizine gére mo-
delin anlamli oldugu ve varyansin %53'Unl ac¢ikladigi
bulunmustur (F= 19,47; p<0,001). DM siiresi, DM tipi
ve hipoglisemi yasama durumu Oz-yeterlilik Algisi OI-
¢egi toplam puanini anlamli diizeyde yordadigi tespit
edilmistir (sirasiyla p <0,001; p <0,001; p = 0,04; p
<0,001; p <0,001) (Tablo 7).

Tartisma

insiilin kullanan diyabetli bireylerde hipoglisemi kor-
kusu ile 6z-yeterlilik algisi ve iliskili faktorleri belir-
lemeye yonelik yapilan bu arastirmada; hastalarin
0z-yeterlilik algi diizeylerinin yani sira hastaliga iliskin
bazi 6zellikleri ve hipoglisemi deneyimlerinin hipogli-
semi korkusunu etkiledigi belirlenmistir.

Tip 1 diyabette mutlak insilin eksikligine kiyasla, in-
sulin dizeyindeki goreceli eksiklik nedeniyle Tip 2 DM
hastalarinda gorilme sikligi daha dusudktir ve genis
bir yas araligindaki insanlari etkileyebilir. Tip 1 DM
hastalarinda asiri insilin ahimi hipoglisemiye neden
olabilir (24,25). Ek olarak, hipoglisemiye yanit olarak
glukagon salgilanmasi, Tip 1 DM hastalarinda kismen
veya tamamen kaybolur. Ayrica, diisen glikoz sevi-
yelerine bir yanit olarak epinefrin salgilanmasi tipik
olarak Tip 1 diyabette azalir. Tip 2 DM hastalarinda,
hipoglisemiye karsi diizenleyici mekanizmalar hasta-
hgin erken déneminde bozulmamistir ancak hastalik
ilerledikge iyatrojenik hipoglisemi sikliginda ilerleyici
bir artis vardir (24,25). Arastirmamizda Tip 1 DM has-
talarinin hipoglisemi korkusunun Tip 2 DM hastalarina
gore yuksek cikmasi literatirdeki bu bilgilerle ortiis-
mektedir. Arastirmaya katilan bireylerin ¢ogunlugu-
nun uzun siregli bu hastalija sahip olmasi, ek kronik
hastaliklarinin bulunmasi, yas ortalamasinin yiiksek
olmasi ve ¢ogunlugunun hipoglisemi deneyimi yasa-
masi literatiirdeki bu bilgileri desteklemektedir.

Arastirmamizda hastalarin orta diizeyde hipoglisemi
korkusuna sahip oldugu ve Oz-yeterlilik algisinin orta
dizeyde oldugu belirlenmistir. Literatlirde Tip 1 ve
Tip 2 DM hastalarinin hipoglisemi korkusunu belirle-
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mek amaciyla yapilan farkli ¢calismalar bulunmaktadir
(20,26-29) . Calismalarin yapildigi érneklem grubu-
nun ozelliklerine gdre farkli sonuclar ¢cikmakla birlikte
tim calismalarin ortak olarak elde ettigi sonug insulin
kullanan diyabet hastalarinin degisen duzeylerde hi-
poglisemi korkusu yasadigidir. Arastirmamizda ista-
tistiksel olarak anlamli olmamakla birlikte kadinlarin
erkeklere gore HKO olgedi puan ortalamasi yiiksek
bulunmustur. Literatiirde kadinlarin erkeklere gore hi-
poglisemi egiliminin daha fazla oldugunu belirtmekte-
dir. Bu egilim kaslarda ve karacigerde insilinin islevine
duyarhhgi azaltabilen yag birikiminin artmasina ve kan
lipid profillerindeki degisikliklere neden olan Ostrojen
ve progesteron miktarindaki azalmadan kaynaklan-
maktadir (9). Cinsiyet hipoglisemi insidansinda rol oy-
namakla birlikte, hipoglisemi sirasinda néroendokrin
aktivasyon ve sempatik sinir sistemi yanitlari saghkli
erkek ve kadinlarda farklilik géstermez (9). Kadin cin-
siyet hipoglisemi korkusu acisindan risk faktorleri ara-
sinda yer almaktadir (27,29). Kadinlarin kaygi diizeyi-
nin erkeklere gore yiiksek olmasi, duygusal anlamda
duyarh olmalari ve yiiksek kontrol duygusu kadinlarin
saglhk sorunlari karsisinda daha fazla kaygilanmala-
rinda etkendir (2,4). Bu calismada ise aksine her iki
cinsiyet arasinda hipoglisemi korkusu acisindan an-
lamli bir fark cikmamasi hipoglisemi korkusuna neden
olan diger risk faktérleri (diyabet tipi, hastalik siresi,
hipoglisemi deneyimi vb.) ile iliskili olabilir.

Bu arastirmada DM siresi bes yil ve Uzeri olanlarin
hipoglisemi korku diizeyi DM siiresi bes yildan daha
az olan hastalara gore yiksek bulunmustur. Bu durum
Gul ve ark. tarafindan yapilan ¢alisma ile benzerlik
gOstermektedir (26). Hastalik stireci uzun olan birey-
lerin hipoglisemiyi engelleyen hormonal yanit meka-
nizmalarinin azalmasi ve kan glikozunun regilasyo-
nunu saglamak i¢in verilen yogun tedaviler nedeniyle
deneyimledigi hipoglisemi ataklarinin daha fazla ol-
masi bu sonucun ortaya ¢ikmasinda etkili olabilir.

Bu arastirmada Tip 1 DM hastalarinin ve DM teda-
visinde sadece insilin kullananlarin hipoglisemi kor-
kusu Tip 2 DM hastalarindan daha yiksektir. Diyabet
hastalarinda akut komplikasyon olarak gelisen hipog-
lisemi insidansi, en yiksek oranda insilin tedavisiyle
iliskilidir ve tedavi se¢imine bagl olarak degismekte-
dir (4). insiilin tedavisi alan hastalarin yaklasik %90'
hipoglisemi yasamistir (9). Alwafi ve ark. tarafindan
diyabet insidansi ile ilgili olarak yapilan bir metaanaliz
¢alismasinda Tip 1 diyabetli bireylerin, Tip 2 diyabetli
bireylere kiyasla daha yuksek hipoglisemi riskine sa-
hip oldugunu ortaya koymustur (3). Tip 1 diyabetin
genc yastan itibaren ve ila¢ tedavisinde insilin kul-
lanma zorunlulugu olan bir hastalik olmasi diger di-
yabet tiplerine gore hipoglisemi riskinin daha yiksek

33



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

olmasina neden olmaktadir (30). Bu arastirmada hi-
poglisemi korkusunun Tip 1 DM hastalarinda ve insi-
lin tedavisi alan hastalarda yuksek c¢ikmasi bununla
iliskilendirilebilir.

Bu calismaya gore dizenli kontrollerine gittigini ifade
eden hastalar daha az hipoglisemi korkusu yasamak-
tadir. Hastaliginin sorumlulugunu alan, hastaliga ve
tedaviye uyumu olan hastalar diyabet komplikasyon-
larini daha az yasamakta ve yasam kalitesi artmakta-
dir (31). Onerilen sekilde diizenli olarak saglik kontrol-
lerine giden bireylerin hastaliyin yénetimini saglamasi
nedeniyle daha az hipoglisemi korkusu yasamasi
beklenen bir sonugtur.

Arastirmamizda gec¢miste hipoglisemi deneyimleyen
ve hipoglisemi belirtilerini bilen hastalarin HKO puani
daha yuksek bulunmustur. Lamounier ve ark. son alti
ay icinde siddetli hipoglisemi deneyimi olan diyabet
hastalarinin hipoglisemi korkularinin daha fazla oldu-
gu belirlenmistir (7). Literatlirde ge¢cmiste hipoglisemi
yasayan diyabetli bireylerin daha fazla hipoglisemi
korkusu yasadigi belirtimektedir (6,32—-34).

Bu calismada literatiirle benzer sekilde cinsiyete gore
Oz-yeterlilik 6lcegi puan ortalamasi arasinda anlamli
bir fark bulunmamistir (19,35-37). Ayrica arastirma-
mizda DM siiresi bes yil ve uizeri olanlarin Oz-yeter-
lilik Algisi Olgegi puan ortalamasi DM siiresi bes yil-
dan daha az olan hastalara gore yiiksek bulunmustur.
Hastalik slrecinin uzun olmasi hastalarin deneyimli
olmasi nedeniyle 6z-yeterlilik dizeyini artirabilecegi
gibi tikenmislik nedeniyle 6z-yeterlilik dizeyini azal-
tabilir (15,35). Literatlirde her iki sonucu da gosteren
farkh calismalar bulunmaktadir (19,35,36).

Bu calismada Tip 2 DM hastalarinin ve tedavide insu-
linle birlikte oral antidiyabetik ilag kullananlarin Oz-ye-
terlilik algi diizeyi yiksek bulunmustur. Tip 2 diyabetin
daha ileri yasta ortaya ¢ikmasi hastaliga iliskin tutum
ve becerilerin ve hastaliga uyum sirecinin yasla bir-
likte daha iyi gelismesini saglamis olabilir. Ayrica oral
antidiyabetik kullanimina eklenen instlin tedavisine
ve hastaliga bagl komplikasyonlari énlemek i¢in ya-
sam tarzi degisimleri zorunludur (15). Tim bu fak-
torler Tip 2 diyabetli bireylerin 6z-yeterlilik diizeyinin
daha fazla gelismesinde etkili olmus olabilir.

Bu calismada diizenli kontrollerine giden hastalarin
Oz-yeterlilik algisi daha yiksek bulunmustur. Bu so-
nu¢ Tekin Yanik ve Erol (2016)'un ¢alismasi ile ben-
zerlik gostermektedir. Bireyin 6z-yeterlilik algisi, sag-
g1 gelistirici davranislari baslatma ve surdirmede
onemli bir belirleyicidir (38). Oz-yeterlilik duizeyi yik-
sek olan hastalar hastaliginin gerektirdigi beslenme,
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fiziksel aktivite, diizenli ilag kullanimi, dizenli saglik
kontrollerine gitme gibi sorumluluklari en etkin sekilde
ylraturler. Bu nedenle 6zellikle kronik hastaliklarda
hastalarin 6z-yeterlilik seviyelerini yiikseltmeye yéne-
lik girisimlerin planlanmasi gerekmektedir (39).

Bu arastirmada daha Onceden hipoglisemi dene-
yimleyen hastalarin Oz-yeterlilik Algisi Olcegdi puani
disik bulunmustur. Bu durum 6z-yeterlilik diizeyinin
disik olmasinin hipoglisemi gelisme riskini artirdigi
seklinde yorumlanabilir. Clnkld 6z-yeterliligi ylksek
bireylerin tedaviye uyumlari daha iyi oldugundan daha
az komplikasyon yasarlar (31). Hipoglisemi belirtileri-
ni bilen hastalarin ise Oz-yeterlilik algisi daha yiiksek
bulunmustur. Oz-yeterlilik dizeyi yiuksek olan hasta-
lar komplikasyonlarin dnlenmesinde 6z-bakim sorum-
lulugunu alir ve bilgi dizeyini artinir. Diyabet ile ilgili
e@itim almanin hastanin bakim sorumlulugunu Ustlen-
mesinde etkili oldugunu ve hastalarin 6z-yeterliligini
artirarak diyabet yonetimini kolaylastirdigini gosteren
¢alismalar mevcuttur (14,15,19,37,40). Arastirmami-
za katilan bireylerin tamami diyabet egitim hemsiresi
tarafindan diyabet ve insilin uygulamasi konusunda
egitim almis olup bu dogrultuda hipoglisemi belirtileri-
ni bildigini ifade edenlerin 6z-yeterlilik diizeyinin yuk-
sek ¢ikmasi literatiiri destekler niteliktedir.

Arastirmaya katilan hastalarin Oz-yeterlilik Algi Ol-
cegi puani ile HKO toplam puani, Davranis alt boyu-
tu puani ve Kaygi alt boyutu puani arasinda negatif
ve orta dizeyde bir korelasyon bulunmustur. Baska
bir ifadeyle hipoglisemi korkusu arttikca 6z-yeterlilik
alg! diizeyi azalmaktadir. Oz-yeterlilik algisi yiksek
olan bireylerin hastaligin yénetimini saglamak ile ilgili
kendi yeteneklerine glivenme diizeyleri de yuksektir
(19,40). Boylece 06z-bakim sorumluluklarini alarak
duzenli kontrollere gitme, beslenme, fiziksel egzersiz
ve ilag kullanimi gibi diyabet tedavilerine uyum duze-
yi artmaktadir. Oz-yeterlilik diizeyi arttikca kan glikoz
regllasyonunun saglanmasi ile tedaviye ve hastalija
bagh komplikasyonlar azalmaktadir (10,13,35). Litera-
tirde kronik hastaliklarda 6z-bakim glcini artirmak
ve komplikasyonlari azaltmak icin hastalarin 6z-yeter-
lilik diizeyinin artiriimasi gerektigi vurgulanmaktadir
(16). Oz-yeterlilik diizeyinin yilksek olmasi, diyabette
0z-yonetimi kolaylastiran baslica faktorlerden birisidir
(41). Tum bu bilgiler 1siginda 6z-yeterlilik diizeyinin
artmasi hastaligin yonetimini daha mimkin kilarak
hipoglisemi korkusunu azalttigini séyleyebiliriz.

Sonug¢

Arastirma sonucunda insulin kullanan diyabetli has-
talarin hipoglisemi korkusu ve 6z-yeterlilik algisinin
orta duzeyde oldugu belirlenmistir. Ayrica DM siiresi,



DM tipi, DM ilag tedavi turd, diizenli kontrollere gitme
durumu, hipoglisemi yasama durumu ve hipoglisemi
belirtilerini bilme durumunun hipoglisemi korkusu ve
oz-yeterlilik algi dizeyini etkiledigi, 6z-yeterlilik algisi
azaldik¢a hipoglisemi korkusunun arttiyi bulunmus-
tur. Bu sonuclar dogrultusunda diyabetli bireylerde
hipoglisemi korkusunu azaltmak i¢in 6z-yeterlilik du-
zeyinin artirllmasi gerektigi sdylenebilir.

Tesekkiir

Yazarlar c¢alismanin yapildigi kurum yoneticilerine
ve arastirmaya katilan bireylere katkilarindan dolayi
tesekkir eder. Bu galisma 19-23 Nisan 2017 tarihle-
ri arasinda diizenlenen 53. Ulusal Diyabet Kongresi
kapsaminda diizenlenen 19. Ulusal Diyabet Hemsire-
ligi Sempozyumu’'nda S6zIu Bildiri olarak sunulmustur.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Arastirmanin yapilabilmesi igin bir Giniversitenin insan
Arastirmalari Etik Kurulu'ndan etik kurul onayi (Tarih:
31/03/2016; Sayi: 2016/08) ve arastirmanin yapildi-
g1 kurumdan yazih izin alinmistir. Arastirma “Helsin-
ki Deklarasyonu”na gore yapilmis olup arastirmaya
katilan bireylere arastirma hakkinda bilgi verildikten
sonra s0zli ve yazili aydinlatilmis onamlari alinmistir.

Bilgilendirilmis Onam

Calismada yer alan tim bireylerden bilgilendirilmis
onam ve verilerin yayinlamasi i¢in yazil izin alinmis-
tir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci gitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.

Verilerin Ulasilabilirligi
Veriler, gizlilik veya diger kisitlamalar nedeniyle yal-
nizca yazarlardan talep edilebilir.
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Oz

Amacg

Meme kanserli kadinlarin timérleri, yasla birlikte ge-
lisen hormonal degisikliklere bagl olarak klinik ve
biyolojik farklliklar gdstermektedir. Bu nedenle bu
calismada meme kanserli hastalarin <40 yas ve =55
yaslarinin radyolojik ve klinikopatolojik 6zelliklerini
karsilastirdik.

Gerecg ve Yontem

10 yilhk dénemde G¢ merkezde meme kanseri ne-
deniyle opere edilen 40 yas alti 92 hasta ve 55 yas
ve Uzeri 322 hasta olmak tzere toplam 759 hastanin
dosyalari geriye doniik olarak incelendi ve Ostrojen
Reseptor (ER), Progesteron Reseptér (PR), insan
Epidermal Buyume Faktort 2 (HER2) ,Lenfovaskuler
invazyon ( LVI) durumu, Aksiller Lenf Nodu Metas-
tazi (ALNM) varligi, multifokalite, Duktal Karsinoma
insitu (DCIS) veya Lobuler Karsinoma insitu (LCIS)

varligi, timaor boyutu, timér histopatolojik tipi, timor
derecesi ve skoru kaydedildi.

Bulgular

40 yasin altindaki hastalarda timdriin memenin Ust-i¢
ve alt-i¢ kadranlarinda daha az yerlestigi, multifokali-
tenin ise daha sik gorildugl, buyik bir cogunlugunun
dens meme yapisina sahip oldugu, timorin histolo-
jik derecesinin yiksek oldugu, LVI ve LNM’nin daha
sik gorildugl, daha disiuk ER reseptor pozitifligi ve
daha yuksek Ki-67 proliferasyon indeksine sahip ol-
dugu saptandi (sirasiyla p<0.001, p<0.001, p<0.001,
p<0.001, p=0.021, p=0.039, p=0.001 ve p<0.001).
55 yasinin altindaki hastalarda timorlerde multifoka-
litenin ve meme dokusunun yogunlugunun daha az
oldugu gorulda (sirasiyla p=0.002, p<0.001). 40 yas
alti hastalarda molekdler alt tiplerden luminal B ve
TN daha fazla goérulirken 55 yas Uzeri hastalarda lu-
minal A alt tipi daha fazla goruldu (sirasiyla p<0.001,
p=0.001).
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Sonug¢

<40 yas ile 55 yas ve Uzeri hastalar arasinda Klini-
kopatolojik farkliliklar dogrulandi. 40 yasin altindaki
hastalarda meme kanseri i¢in olumsuz prognostik
faktorler ortaya cikti.

Anahtar Kelimeler: Lenf nodu metastazi, Lenfovas-
kuler invazyon, Meme kanseri, Meme yogunlugu, Mo-
lekdler alt tip

Abstract

Objective

Tumors of women with breast cancer show clinical
and biological differences depending on the hormonal
changes that develop with age. Therefore, in this study,
we compared the radiologic, and clinicopathological
features of breast cancer patient’s < 40 age and =55
age.

Material and Method

The files of a total of 759 patients, including 92
patients under 40 aged, and 322 patients 55 aged and
over who were operated on for breast cancer over a
10-year period in three centres were retrospectively
reviewed and Estrojen Reseptor (ER), Progesteron
Reseptor (PR), Human epidermal growth factor
receptor 2 (HER2), Lymphovascular invasion (LVI)
status, presence of axillary lymph node metastasis
(ALNM), multifocality, presence of Ductal Carsinoma
insitu (DCIS) or Lobular Carsinoma insitu (LCIS),

Introduction

Breast cancer is the most common type of cancer in
women. It ranks second among women deaths due
to cancer (1). According to the International Cancer
Research Agency 2018 statistics; 2.1 million patients
were newly diagnosed with breast cancer (2). Among
breast cancer risk factors; many factors are blamed
such as; female gender, advanced age, family
history, personal breast disease or cancer history,
inherited genes that increase cancer risk, exposure
to radiation, early menarche, late menopause,
obesity, postmenopausal hormone therapy, never
conceiving, and conceiving at an advanced age (3,4).
Clinicopathological parameters used in breast cancer
management and treatment which tumor size, axillary
lymph node metastasis (ALNM), histological grade,
lymphovascular invasion (LVI), estrogen receptor
(ER), and progesterone receptor (PR) from hormone
receptors, and human epidermal growth factor receptor
2 (HER2) status are the most important prognostic
factors (5-7). Breast cancer is a heterogeneous
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tumor size, tumor histopathological type, grade, and
score were recorded.

Results

In patients under the age of 40, the tumor is less
localized in the upper-inner and lower-inner quadrants
of the breast, multifocality is more common, most of
them have dense breast structure, the histological
grade of the tumor is higher, LVI and LNM are more
common. It was found that they had ER receptor
positivity and higher Ki-67 proliferation index (p<0.001,
p<0.001, p<0.001, p<0.001, p=0.021, p=0.039,
p=0.001 and p<0.001, respectively). It was observed
that the multifocality and density of breast tissue were
lower in tumors in patients under 55 years of age (p =
0.002, p <0.001, respectively). Luminal B and TN were
more common among molecular subtypes in patients
under 40 years of age, while luminal A subtype
was more common in patients over 55 years of age
(p<0.001, p=0.001, respectively).

Conclusion

Clinicopathological differences between <40 aged,
and 55 aged and over patients were confirmed.
Adverse prognostic factors for breast cancer at the
age of under 40 patients were revealed.

Keywords: Breast cancer, Breast density, Lymph
node metastasis, Lymphovascular invasion, Molecular
subtype

disease and 5 different molecular subtypes have
been defined. These molecular subtypes consist of:
luminal A, luminal B, HER2-enriched, triple-negative
(TN) and basal-like groups (8, 9). Breast cancers of
premenopausal and postmenopausal women have
clinical and biological differences (10).

Since the menopausal status of the patients was not
known, the patients were evaluated in two different
ways to investigate the clinicopathological changes in
breast cancer with age. The patients were divided into
two groups as under 40 years old and over 40 years
old. In addition, they were divided into two groups as
under 55 years old and over 55 years old. Both age
groups were evaluated within themselves.

Material and Method

1012 patients with invasive breast cancer who were
operated in three general surgery clinics between
April 1, 2010 and December 31, 2020 were included
in the study. Informed consent was obtained from all



individual participants included in the current study.

Inclusion criteria of the patients in the study; older
than 18 years, all the examinations performed
before the diagnosis were in the patient file, and
the mammography examinations before and after
the diagnosis were performed, the pathologies of
the biopsy and surgery specimen performed in our
hospitals, and the patients came for regular polyclinic
controls. 253 patients, whose surgical operations were
performed in centers in different regions of Turkey
and followed up in three centers participating in the
study, were excluded from the study due to lack of
data or difficulties in obtaining permission from the
relevant clinics for ethics committee approval. From
the retrospective file scanning of 759 patients whose
data could be accessed, the patient's age, ER, PR,
HERZ2, LVI status, presence of ALNM, multifocality,
presence of DCIS or LCIS, tumor diameter, tumor
histopathological type, grade, and score were
recorded. Preoperative imaging reports and surgery
reports of the patients were recorded. Besides, the
mammography of the patients included in the study
were evaluated as double-blind. From the follow-up
notes, follow-up findings and overall survival times
were calculated and recorded.

When specimens were evaluated immunohistoche-
mically, nuclear staining for ER, PR and Ki-67 index
and the presence of membranous staining for HER2
were accepted as positive findings. ER and PR are
receptors that stimulate the growth of normal and
neoplastic breast epithelium. ER and PR positive
tumors are low grade and less aggressive. If the sample
contains at least 1% positive invasive tumor nuclei, it
is recommended that ER and PR tests be considered
positive (11). In this way, the positivity of ER and PR
was evaluated in our study. HER2's status was scored
as 0, 1+, 2+ and 3+ according to staining intensity
and membranous persistence. In cases where HER2
was 2+, DNA fluorescence in situ hybridization (FISH)
result was checked. HER2 overexpression indicates
aggressive clinical course and poor prognosis. The
cases with Ki-67 proliferation index over 14% were
accepted as Ki-67 positive.

The patients were divided into two groups as younger
than 40 years old and above 40 years old. In addition,
they were divided into two groups as under 55 and
55 and above. Both age groups were evaluated within
themselves.

Statistical Package for Social Sciences (SPSS)
software version 25.0 (IBM Corp., Armonk, NY,
USA) was used for statistical analysis. Descriptive
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statistics, frequency and percentages of categorical
variables were reported. Using the Chi-square test for
categorical variables, we examined the relationship
between patient age groups and molecular subtypes,
tumor size, histopathological subtype, grade, presence
of in situ carcinoma foci, multifocality, presence of LVI
and ALNM status. Post-hoc analysis was performed
with Bonferroni correction to find out where the
significant difference between the groups originated.
The significance of the difference between groups
was analyzed using the Mann-Whitney U test for non-
categorical variables such as ER positivity and Ki-67
proliferation index. The Kaplan-Meier method was used
to calculate the mean survival length. Cox proportional
hazard regression analysis was performed to estimate
breast cancer-specific mortality hazard ratios (HR). If
the p value was <0.05, the results were considered
statistically significant.

Results

The mean age of the patients was 53.86 + 12.38
(min: 21 years, median: 52 years and max: 94 years)
years. Comparison of clinicopathological parameters
of patients under 40 and over 55 years of age is
summarized in Table 1. When the patients with breast
cancer were evaluated in terms of the location of the
tumor in the breast, it detected that the location of
breast cancer was significantly less in the upper-inner
and lower-inner quadrants in patients under the age
of 40 (p<0.001). In terms of multifocality, significantly
more multifocality was observed in breast cancer in
patients under 40 years of age, while multifocality was
observed lessin patients over 55 years of age (p<0.001,
p=0.002, respectively). When the mammographic
breast density was evaluated, it consisted of dense
breast tissue in patients under 40 years of age, and
non-dense breast tissue in patients 55 years of age
and older (p<0.001, p<0.001, respectively). When
evaluated in terms of tumor grade, tumors of patients
under 40 were significantly undifferentiated type
(p<0.001). When evaluated in terms of LVI, LVI was
significantly higher in patients under 40 years of age
(p=0.021). When evaluated in terms of LNM, LNM
was significantly higher in patients under 40 years of
age (p=0.039). ER receptor positivity in patients under
40 years of age was significantly lower than patients
aged 40 and over (56.5% vs 70.6%) (p=0.001). Ki-67
proliferationindexand HERZ2 positivity were significantly
higher in patients under 40 (41.3% vs 25.9%, 25% vs
16%, respectively) (p <0.001, p = 0.033, respectively).
When evaluating in terms of molecular subtypes,
luminal B and TN molecular subtypes were more
common in patients under the age of 40, while luminal
A and HER2-enriched molecular subtypes were less
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Comparison of clinicopathological parameters of patients under the age of 40 and above
Table 1
the age of 55.

AGE 40 AGE 55
P Value P Value
<40 240 <55 255
N 4 20 14 10
Central
% 16.7 83.3 58.3 41.7
Upper inner N 4 89 47 46
quadrant % 43 95.7 50.5 49.5
N 59 429 290 198
DIAL Upper outer <0.001 0.262
quadrant % 12.1 87.9 59.4 40.6
Lower inner N 1 52 25 28
quadrant % 1.9 98.1 47.2 52.8
Lower outer N 24 7 61 40
quadrant % 23.8 76.2 60.4 39.6
N 56 527 318 265
No
% 9.6 90.4 54.5 455
Multifocality <0.001 0.002
N 36 140 119 57
Yes
% 20.5 79.5 67.6 324
N 29 240 148 121
No
% 10.8 89.2 55 45
DCIS or LCIS presence 0.402 0.291
N 63 427 289 201
Yes
% 12.9 87.1 59 41
N 73 510 329 254
No
% 12.5 87.5 56.4 43.6
Microcalcification 0.539 0.246
N 19 157 108 68
Yes
% 10.8 89.2 61.4 38.6
N 3 136 18 121
Not dense
% 2.2 97.8 12.9 87.1
N 9 260 130 139
Density Normal <0.001 <0.001
% 3.3 96.7 48.3 51.7
N 80 271 289 62
Dense
% 22.8 77.2 82.3 17.7
N 33 155 121 67
Undifferentiated
% 17.6 82.4 64.4 35.6
i N 48 317 196 169
Grade ac.cordlng to M.oderat(.ely <0.001 0.054
Bloom Richardson differentiated % 13.2 86.8 53.7 46.3
N 11 195 120 86
Differentiated
% 5.3 94.7 58.3 41.7
N 50 444 281 213
No
% 10.1 89.9 56.9 43.1
LVI 0.021 0.598
N 42 223 156 109
Yes
% 15.8 84.2 58.9 41.1
N 49 429 263 215
No
% 10.3 89.7 55 45
LNM 0.039 0.063
N 43 238 174 107
Yes
% 15.3 84.7 61.9 38.1
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the age of 55.
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Comparison of clinicopathological parameters of patients under the age of 40 and above

AGE 40 P Value AGE55
<40 240 255 <55 255 P Value
Ll N 30 353 198 185
% 7.8 92.2 51.7 48.3
) N 40 154 128 66
Luminal B % 20.6 79.4 66 34
Luminal HER2-enriched (I)j 954 9186 < 0.001 4243 ;97 0.001
0 d o o a
N 11 69 54 26
LSRR % 138 86.3 67.5 325
. N 6 43 33 16
Normal-like % 12.2 87.8 67.3 32.7
N 27 271 169 129
S % 9.1 90.9 56.7 43.3
N 85 222 143 114
stagelia % 13.6 86.4 55.6 44.4
N 14 88 58 44
Stage Stage lib % 13.7 86.3 AT 56.9 43.1 G
N 13 58 48 23
Stage llla % 18.3 81.7 67.6 32.4
N 0 2 2 0
Stage lilb % 0 100 100 0
N 3 26 17 12
Stage lllc % 10.3 89.7 58.6 41.4
N 49 426 266 209
BCS % 10.3 89.7 56 44
Surgery technique Mastectomy N 20 1o 0.140 % 48 0.078
% 14.7 85.3 66.2 33.8
MRM N 23 125 81 67
% 155 84.5 54.7 45.3
S N 86 602 404 284
% 125 87.5 58.7 41.3
Tracking Status N . = 0.320 % - 0.047
Death % 8.5 91.5 46.5 53.5
Total N 92 667 437 322
% 12.1 87.9 57.6 42.4

common. It was determined that TN subtypes were
less common in patients 55 years of age and older,
while luminal A and HER2-enriched subtypes were
more common (p<0.001, p=0.001, respectively).

When the patients were followed for an average of
5.27 + 2.34 years (min:1.82 years and max:10.48

years), 6 of the patients under the age of 40 and 38 of
the patients above the age of 55 died due to factors,
associated with breast cancer. The effects of risk factors
on HR in breast cancer are summarized in Table 2.
When the patients were evaluated in terms of overall
survival, patients aged 55 and over significantly died
more (p=0.047). When Cox-Regression analysis was
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Effects of risk factors on HR in breast cancer

Comparison of Breast Cancers Under
40 Years Old and 255 Years Old

B HR 95,0% CI for HR S
Lower Upper

AGE < 40 -0.423 0.655 0.263 1.631 0.363
AGE 2 55 -0.522 0.593 0.370 0.952 0.030
Multifocality -0.605 0.546 0.333 0.895 0.016
LVI -1.110 0.330 0.206 0.527 <0.001
Ki-67 Proliferation index -1.119 0.327 0.198 0.537 <0.001
Luminal B & luminal A -0.971 0.379 0.213 0.672 0.001
TN & luminal A -1.317 0.268 0.139 0.518 <0.001

Hazard Function for pattems 1 -5

Cum Hazard

Figure 1:
Chart showing Hazard ratio according to breast cancer su-
btypes.

Hazard Function for patterns 1 -2

Cum Hazard

Figure 2:
Graph comparing Luminal A and TN hazard ratio from bre-
ast cancer subtypes
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performed, HR was significantly higher in patients 55
years of age and older, those with multifocality, those
with LVI and those with high Ki-67 proliferation index.
Hazard ratio according to breast cancer molecular
subtypes are shown in Figure 1. Compared to the
luminal A molecular subtype, HR was significantly
higher in luminal B, and TN molecular subtypes. The
comparison of the HR of luminal A with luminal B and
TN molecular subgroups, which are among the breast
cancer molecular subtypes, are shown in Figure 2 and
Figure 3.

Hazard Function for patters 1 -2

Cum Hazard

Figure 3:
Graph comparing Luminal A and Luminal B ratio from breast
cancer subtypes

Discussion

Breast cancer is most common in the upper outer
quadrant of the breast (12, 13). Tumor location in the
breast has clinical and prognostic importance. Tumors
originating from the inner quadrant of the breast, the



nipple, or the middle part of the breast have worse
prognostic outcomes than the upper outer quadrant
of the breast (14-16). Kocic B et al. reported that in
patients with breast cancer under the age of 40,
tumor is most frequently detected in the upper outer
guadrant of the breast (17). In our study, tumor was
detected most frequently in the upper outer quadrant
of the breast. In addition, it was found that in patients
under the age of 40, tumor was less common in the
lower-inner and upper-inner quadrants of the breast.

Fried G et al. reported that patients under 40 years
of age (in the premenopausal period) with multifocal
tumors and LVI have a high risk of local recurrence
and poor prognosis (18). Foxcroft LM et al. reported
multifocality at a rate of approximately 20% in
mammography and 33.6% by USG in patients under
40 years of age (19). Appleton DC et al. suspected
multifocality in 50% of patients under the age of 40 with
preoperative Magnetic Resonance Imaging (MRI) and
confirmed the presence of multifocality histologically in
40.5% (20). In our study, 39.13% of patients under the
age of 40 had multifocality. Multifocality was 20.99%
in patients 40 years and older, and 17.70% and even
lower in those 55 years and older. Our study shows
that with increasing age, multifocality decreases.

DurhanGetal.reportedthat40.2%ofpatientswithbreast
cancer under the age of 40 have microcalcifications in
their mammograms (21). Muttarak M et al. reported
that they detected microcalcification at a rate of 28.7%
in mammography of patients with breast cancer under
the age of 40, with or without breast pathology (22).
In another study, Schnejder-Wilk A reported the rate
of microcalcified tumors in mammography in patients
with breast cancer under 45 years of age as 20.8%
(23). In our study, microcalcification was found at a rate
of 20.65% where there is breast pathology. Also, there
was no significant difference between age groups.

Checka CM et al. reported in their study that there
was an inverse relationship between age and breast
density (24). In a similar study, Liao YS et al. classified
at least 80% of mammograms of patients under the
age of 55 as excessively dense or heterogeneously
dense breasts (25). In our study, 86.96% of patients
with breast cancer under the age of 40 had dense
breast tissue, while it was found that dense breast
tissue decreased to 19.25% in patients over 55 years
old.

Eri¢ | et al. classified the patients with breast cancer
under the age of 40 according to the tumor grade, and
reported that 16.5% of the patients consisted of grade
1, 54.4% grade 2 and 29.1% grade 3 tumors (26). In
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another study, Bakkach J et al. reported that the rate
of grade 3 patients in patients under the age of 40
was 40.2% (27). In our study, 11.96% of the patients
under the age of 40 had grade 1, 52.17% grade 2 and
35.87% grade 3 patients. Tumor grade of patients
over 40 years of age consisted of 29.24% grade 1,
47.53% grade 2 and 23.24% grade 3 patients. Our
study shows that significantly undifferentiated tumors
are seen more frequently in patients with breast cancer
under the age of 40.

Bakkach J et al. reported that they detected LVI in
47.7% of patients aged 40 and under (27). In another
study, Tvedskov TF et al. reported that LVI and ALNM
were seen more (3.6 times) in patients under 40 years
old (28). In our study, LVI (45.65% vs 33.43%) in
patients under 40 years of age was significantly higher
than in patients over 40 years of age.

Eugénio DS et al. reported that luminal B and TN
molecular subtypes were observed more frequently in
their studies on breast cancer patients under the age
of 40 (29). In a similar study, Wang JM et al. reported
that luminal B and TN molecular subtype tumors are
common in breast cancer patients under the age of
40, and the risk of developing luminal A molecular
subtype cancer is increased in patients over 40 years
of age (30). In another study, Eri¢ | et al. reported
that breast cancers in patients under 40 years of age
consist of patients with multicentric localization, TN
molecular subtype, more ER negativity and high Ki-
67 proliferation index (31). Similarly, in our study, ER
receptor positivity was lower and Ki-67 proliferation
index was higher in patients under 40 years of age. In
addition, luminal B and TN molecular subtypes were
found to be more common. We found out that the
TN subtypes were less common in patients aged 55
years and older, while luminal A and HER2-enriched
subtypes were more common.

Young patients' tumors have a more aggressive
biological nature compared to older patients. Tumor
nuclear grade and proliferation index are higher, LVI
and LNM are more common. In addition, the disease
relapses more frequently in younger patients and
has a worse prognosis in terms of survival (31, 32).
Although HR was high in patients under the age of 40
in our study, the cox-regression test was not significant
due to the low number of patients who died in our
study. HR was higher in patients 55 years and older
due to concomitant chronic diseases. The presence
of LVI, multifocality, high Ki-67 proliferation index, and
having luminal B and TN molecular subtype tumors
were found to cause an increase in HR.
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Breast cancer in women under 40 years; it was found
that it was less common in the inner quadrants of
the breast, and multifocal was higher. While breast
density was denser in mammography of patients
under 40 years with breast cancer, patients aged 55
and over had lower breast density. Undifferentiated
type tumors are more common in patients under the
age of 40, and LVI is more common in these patients.
It is seen that ER receptor positivity is lower, Ki-67
proliferation index is higher in patients under 40
years of age. When evaluated in terms of molecular
subtypes, luminal B and TN molecular subtypes were
more common in patients younger than 40 years of
age, while molecular subtypes enriched with luminal
A and HER2-enriched were more common over 55
years of age. The presence of LVI, multifocality, high
Ki-67 proliferation index, luminal B, and TN molecular
subtypes increase HR significantly in breast cancer.
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Oz

Amac

Kemoterapotik ilaclar kanser hucrelerinin ortadan
kaldiriimasinda etkili iken ayni zamanda saglikli hiic-
relerde de hasar olusturabilmektedir. Bu calismada,
bugday cimi (Triticum aestivum L.) ekstraktinin fenolik
bilesen iceriginin analizi ve bu ekstraktin kemoterapo-
tik tedavide kullanilan sisplatin ve etoposid’in saglikh
hiicrelerde olusturdugu DNA hasarina karsi etkisinin
belirlenmesi amaclanmistir.

Gerec ve Yontem

Cimlendirilmis bugdaylarin metanol ekstrakti hazirla-
narak HPLC (yuksek performansh sivi kromatografi-
si) ile fenolik bilesen analizi yapildi. Bugday ekstrakti
konsantrasyonuna bagl hiicre canlilik testi uygulana-
rak IC,; (Yari maksimum inhibitor konsantrasyonu) ve
LD,, (ortalama olduricl doz) degerleri hesaplandi.
Belirlenen bu konsantrasyon degerleri ile hiicreler in-
kibe edilerek DNA hasari varliyi Comet metodu ile
degerlendirildi.

Bulgular

Fenolik bilesen analizi sonucunda p-hidroksibenzoik
asit en yiksek miktarda, o-kumarik asit ise en diistuk
diizeyde tespit edildi. Lenfosit hiicrelerine uygulanan
farkli konsantrasyonlardaki bugday cimi ekstrakti,
etoposid ve sisplatin icin degerler sirasiyla IC, =204,6
ug/mL, LD, =15,84 pg/mL ve LD, =24,51 pg/mL ola-

rak bulundu. Comet analizi sonucunda kontrol grubu-
na kiyasla, etoposid LD, ve etoposid LD_+bugday
¢imi ekstraktl IC_, grubu istatistiksel olarak anlam-
I bulunurken (p<0,05), etoposid LD, ve etoposid
LD, +bugday c¢imi ekstrakti IC_, grubu arasinda is-
tatistiksel olarak anlamhlik bulunamadi (p>0,05). Bu
sonuca benzer olarak kontrol grubuna kiyasla, sispla-
tin LD, ve sisplatin LD, +bugday ¢imi ekstrakti IC_,
grubu istatistiksel olarak anlamh bulunurken (p<0,05),
etoposid LD, ve etoposid LD, +bugday ¢imi ekstrakti
IC,, grubu arasinda istatistiksel olarak anlamllik sap-
tanmadi (p>0,05).

Sonug

Calismamizda bugday ciminin etoposid ve sisplatin
nedeni ile olusan DNA hasarinda azalmaya neden ol-
dugu gorilmis olmasina ragmen istatistiksel olarak
anlamlilik saptanmamistir.

Anahtar Kelimeler: Bugday c¢imi, Comet metodu,
HPLC, MTT

Abstract

Objective

While chemotherapeutic drugs are effective at elim-
inating cancer cells, they can also damage healthy
cells. The aim of this study was to analyze the phe-
nolic component content of wheatgrass extract (Trit-
icum aestivum L.) and to determine the effect of this
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extract against DNA damage caused by cisplatin and
etoposide used in chemotherapeutic treatment in
healthy cells will.

Material and Method

Sprouted wheat methanol extract was prepared and
analysis of phenolic components was performed by
HPLC (high performance liquid chromatography).
IC,, (half maximal inhibitory concentration) and LD,
(median lethal dose) values were calculated by ap-
plying a cell viability assay based on wheat extract
concentration. Cells were incubated at these deter-
mined concentration levels and the presence of DNA
damage was assessed by the Comet method.

Results

As a result of the phenol component analysis, p-hy-
droxybenzoic acid was determined in the highest
amount and o-coumaric acid in the lowest amount.
The values for wheatgrass extract, etoposide and
cisplatin at different concentrations applied to lym-
phocyte cells were found to be IC_=204.6 pg/mL,

Giris

Kanser tedavisinde birgok farkli segenek mevcut ol-
makla birlikte her gegen giin tedavi yontemlerine bir
yenisi daha eklenmektedir. Kemoterapi, kanser hiic-
relerinin biyime ve ¢ogalmalarini engelleyerek, on-
lari ortadan kaldirmayi hedefleyen gucli ilaglarin kul-
lanildigi bir ydntem olup kanser tedavisinde oldukga
yaygin olarak kullaniimaktadir (1). Bu yéntemde kul-
lanilan ilaglar kimyasal yapilarina ve vicuttaki meka-
nizmalarina goére siniflandirimaktadir.

Sisplatin, mesane, kan, meme, servikal, dzofagus,
bas ve boyun, akciger, yumurtalik, testis ve sarkom
gibi insan kanserlerinin tedavisinde yaklasik 50 yildir
kullanilan ve klinik olarak oldukga etkili kemoterapdotik
ajanlardandir. Ancak ciddi yan etkileri nedeniyle klinik
pratikte kullanimi sinirliik gostermektedir. Sisplatin
kanser hucresi tarafindan alindiktan sonra hicresel
makromolekiillerle etkilesime girer ve sitotoksik etki-
lerini bir dizi biyokimyasal mekanizma yoluyla DNAya
baglanarak gerceklestirir. Bu baglanma ile DNA sente-
zi ve hiicre buytumesinin inhibisyonuna yol a¢ar. Birin-
cil molekuler etki mekanizmasi, lipid peroksidasyonu
yoluyla reaktif oksijen tirlerinin (ROT) Uretilmesinden
kaynaklanan apoptotik yollarinin indiiklenmesi, cesitli
sinyal iletim yollarinin aktivasyonu, p53 aracili hicre
dongusundn durmasi, pro-apoptotik genlerin/protein-
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LD,,=15.84 ug/mL and LD50=24.51 pg/mL, respec-
tively. As a result of comet analysis, it was found
that etoposide LD., and etoposide LD, +wheatg-
rass extract IC_, group were statistically significant
(p<0.05), compared to the control group, there was
no statistical significance between etoposide LD,
and etoposide LD, +wheatgrass extract IC,, group
(p>0.05). Similar to this result, cisplatin LD,;, and
cisplatin LD, +wheatgrass extract IC50 group were
found to be statistically significant compared to the
control group (p<0.05), while there was no statistical
significance between etoposide LD, and etoposide
LD, +wheatgrass extract IC,, group (p> 0.05).

Conclusion

Although wheatgrass was observed in our study to
cause a reduction in DNA damage caused by etopo-
side and cisplatin, no statistical significance was
found.

Keywords: Comet method, HPLC, MTT, Wheatgrass

lerin yukari regiilasyonu ve proto-onkogenlerin ve an-
ti-apoptotik genlerin/proteinlerin asagi regilasyonu ile
iliskilendirilmistir (2-4).

Etoposide klinik olarak kullanilan bir diger kemote-
rapotik ajandir. Kliniklerde yaygin olarak kullanilan bu
ajan akciger ve meme kanseri, lenfoma, I6semi gibi
¢cok sayida kanserin tedavisi igin kombinasyon ke-
moterapilerinin temel ve énemli bir parcasidir. Etopo-
sid hucrelerde bir Topoizomeraz Il (TOP2) inhibitori
olarak gorev yapmaktadir. Bu inhibisyon, etoposidin
anti-kanser mekanizmasi olarak kabul edilir. TOP2
(alfa ve beta izoformlarr), DNA replikasyonu sirasinda
Uzerinde olusan dugumleri diizenleyen, eksik ve fazla
sarilmasini dizenleyen enzimlerdir. TOP2 enzimleri-
nin inhibitdrd olan etoposid, DNA Uzerinde ¢ift sarmal
kiriimalarina neden olarak yapisinda bozulmalara ne-
den olur. Bu yapilarin hiicrelerde birikmesi sonucunda
apoptotik mekanizma tetiklenir. Bdylece kanser teda-
visinde butunleyici bir rol oynar. Genel olarak, TOP2
enzimleri gecici bir TOP2-DNA bdélinme kompleksi
(TOP2cc) olusturur ve islem tamamlaninca bu yapi
ayrilir. inhibitorler, TOP2 ile etkilesime girdiginde ise
DNA molekdllerini baglama yetenegini inhibe ederek
veya enzim aracili DNA parcalanma oranini arttirarak
¢ift zincir kingi birikimine yol agar. Zamanla bu cift zin-
cir kiriklari tamir edilemezse hiicre apoptoz stirecine
dogru ilerler (5, 6).



Kanser tedavisi farkli kemoterapétik ajanlarin hiperpro-
liferatif 6zellikte olan hicrelerin yani sira, normal hiic-
relerin de birgok yonden toksik olarak etkilenmesi ile
yonetilmektedir (7). Kanser hastalari arasinda tamam-
layici tip yéntemlerinin kullanimi yaygindir ve kullanim
orani her gecen giin artmaktadir. Hastalarin bu sece-
negi standart onkoloji tedavilerine bir 'alternatif' olarak
mi yoksa ek olarak mi kullandiklari agik degildir (8).

Bugday ¢imi (Triticum aestivum L.) ekstraktinin saglhkh
ve hasta kisiler tarafindan besin takviyesi olarak tiike-
timi oldukca yaygindir. Bunun nedeni diger besinlerin
yani sira bugday ¢iminin yiuksek konsantrasyonlarda
vitamin, mineral, klorofil ve enzimler de dahil olmak
Uzere ¢ok etkili bir saglik besin maddesi icermesinden
kaynaklanmaktadir. Bugday ¢imi yerylziinde bulunan
102 elementten 98'ini iceren bir besin kaynagidir. Bu
sayede vicuttan toksinleri bir miknatis gibi ¢ekme
Ozelligine sahiptir (9). Yiksek miktarda klorofil icerigi
sayesinde ise kanserojenlerin metabolik aktivasyo-
nunu engelledigi ve bagisiklik sistemini giclendirdigi
bildirilmektedir. Bugday ¢iminin, ROT’u hidrojen perok-
site ve oksijen molekiline donistirme potansiyeline
sahip siperoksit dismutaz (SOD) ve sitokrom oksidaz
gibi antioksidan enzimler icerdigi bilinmektedir. Bu sa-
yede DNA hasarini dnleme ve onarmada etkilidir (10).
Fenolik bilesikler, oksidatif stresin etkisini tersine gevi-
ren ve cesitli dejeneratif hastalik ve bozukluklarin insi-
dansini azaltan bugday ¢iminin bir baska ilging bilese-
nini temsil eder (11). Apigenin, kersitin ve luteolin gibi
yiiksek biyoflavonoid konsantrasyonu, bitkiye énemli
antioksidan aktivite kazandirir. Demir, fosfor, mag-
nezyum, manganez, bakir ve ¢inko blyuk miktarlarda
bulunur. Bugday cimi, diger diyetlerde gorilmeyen 20
farkli amino asit ve yiizlerce enzime sahiptir. Ayrica
yiiksek miktarlarda E vitamini, C vitamini, karoten ve
tokoferolleri de igerir (9). Genel olarak, bugday ¢imin-
deki biyolojik olarak aktif bilesikler, kardiyovaskiler
hastaliklarin, Ulseratif kolit, talasemi, karaciger hasari,
diyabet, kanser ve alerjinin iyilestiriimesine ve 6nlen-
mesine de katkida bulunur (12).

Bu ¢alismada, bugday ¢im ekstraktinin fenolik bilesen
iceriginin analizi ve kemoterap6tik tedavide kullanilan
sisplatin ve etoposid’in insan lenfosit hicrelerinde
olusturdugu DNA hasari Uzerindeki etkilerinin belir-
lenmesi amaclanmistir.

Gerecg ve Yontem

Bugday Cim Ekstrakti Hazirhgi ve

Fenolik Bilesen Analizi

Bu calismada, ¢imlendirme ve ekstraksiyon yodnte-
minde bazi modifikasyonlar uygulanarak asagidaki
adimlar takip edilmistir (7, 13).

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Organik bugday taneleri (Triticum aestivum L.) igeri-
sindeki istenmeyen yabanci maddelerden temizlenip,
distile su ile yikanarak hacminin yaklasik 3 kati kadar
su icerisinde 8-10 saat boyunca bekletildi ve suyu si-
zlldikten sonra yikanarak petri kaplarinda kurutma
kagitlar arasina yerlestirilmis bir sekilde su ile islatila-
rak 20+2°C’de, 10 giin boyunca ¢imlendirilmesi takip
edildi ve tohumlarin kurumamasina 6zen gdosterildi.
Bugday cimleri taze sekilde kesilerek 15 gr olacak se-
kilde tartildi ve distile su ile yikandi. Daha sonra lze-
rine 120 mL metanol (Merck, Alimanya) eklenerek ho-
mojenize edildi ve ultrasonik banyoda 1 saat boyunca
bekletildi. Ekstrakt Whatman 1 nolu filtre kagidindan
stzulip 40°C’'de evapore edildi. Ekstrakt evapore
edilmesinin ardindan igerisine 5 mL metanol ekle-
nerek ¢oziinmesi saglandi. Cdzinen bu karisimdan
HPLC analizi 20 pl kullanildi. Fenolik bilesik icerikleri-
nin tespiti icin 278 nm dalga boyu, 0,8 mL/dk akis hizi
ve Agilent Eclipse XDB C18 (4,6x250 mm) (5 ym) ters
faz kolonu kullanildi. Kolon sicakhgr 30 °C olarak be-
lirlendi. Ayirma, bir gradyan programi kullanilarak ikili
¢ozuculer sistemi ile gerceklestirildi. A ¢ozeltisi ylizde
Uc asetik asit ve B ¢ozeltisi metanol icermekteydi.

Hicre kulttrd icin metanol ekstraktinin evapore edil-
mesinin ardindan, tartilan 0.4 gr kuru ekstrakt, RPMI
1640 (Biological Industries, Beith Haemek, Israil) ile
dilie edilerek farkli konsantrasyonlarin hazirlanmasi
saglandi.

Kan Orneginin Eldesi

Calismada 26 yasinda kadin gonulli yer almistir. Go-
ndllindn katihm kriterleri arasinda sigara icmemesi, 6
ay slre boyunca radyasyona maruz kalmamis olmasi
(radyolojik gorintileme gecirmemis), dizenli olarak
gida takviyesi ve herhangi bir medikal ila¢ kullanma-
masi ve bilenen bir rahatsizli§i olmamasi kriterleri yer
almaktadir. Calismaya katim saglayan goniilliden
lityum heparinli tiplere (vacu  SEL, Tirkiye) 20 mL
kan 6rneg@i alinmistir. Calisma Helsinki Bildirgesi ku-
rallarina uygun olarak hazirlanmistir. Bu ¢alisma Zon-
guldak Biilent Ecevit Universitesi Tip Fakiiltesi Klinik
Arastirmalar Etik Kurulundan onay alinarak yapilimis-
tir (02.11.2022-2022/19).

Lenfosit Hiicrelerinin Eldesi

Lenfositlerin eldesi i¢in kan drnekleri ilk islem olarak
1:1 oraninda RPMI 1640 ile karistirildi. Daha sonra
bu karisim tekrar 1:1 oraninda olacak sekilde yavasca
histopak-1077 (Sigma-Aldrich, isvicre) izerine eklen-
mis ve 2000 rpm’de 4°C’de 20 dakika santrifij islemi
yapildi. Alinan lenfosit tabakasi yeni tlpler igerisinde
RPMI 1640 medyumu ile homojen hale getirilerek
2500 rpm’de 4 °C’'de 5 dakika santrifj islemi uygu-
landi. Santriflj sonrasi stpernatant kisim uzaklasti-
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rilarak bu asama tekrar edildi. Elde edilen hicrelerin
canlihg tripan mavisi kullanilarak %98 oraninda belir-
lenmistir (14).

Hiicre Kiilturii

Elde edilen lenfosit hiicreleri 96 kuyucuklu mikropla-
kalara 1x10* hicre/kuyucuk olacak sekilde eklendi.
Hucre kultird ortami RPMI-1640, penisilin (100 U/
mL), streptomisin (100 pg/mL) (Sigma-Aldrich, St.
Louis, USA) ve %10 fetal bovin serum (FBS) (Sig-
ma-Aldrich, St. Louis, USA) icerecek sekilde hazirlan-
di. Bu medyumda hiicreler 37°C’de 5% CO, iceren ve
nemli ortamda 24 saat kultire edildi (15).

Lenfositler’lere Farkli Konsantrayonlarda
Bugday Cimi Ekstrakti, Etoposid Ve Sisplatin
Uygulanmasi

Hucrelerin inklibasyonundan sonra kuyucuklara bug-
day ¢imi ekstraktindan 39.05, 78.1, 156.25, 312.5,
625, 1250, 2500 pg/mL, sisplatin'ten (Kogak Farma,
Turkiye) 3.12, 6.25, 12.5, 25, 50, 100, 200 pg/mL,
etoposid’den (Kogcak Farma, Tirkiye) 11.71, 23.43,
46.87, 93.75, 187.5, 375, 750, 1500 pg/mL ve negatif
kontrol gruplari olacak sekilde uygulandi. Her kon-
santrasyon olasi bir hatayi engellemek lzere ¢ tek-
rarli olarak calisildi. Hicrelerin ekstraktla ve ilaglarla
37 °C’de 5% CO, iceren ve nemli ortamda 24 saat kiil-
tur edilmesini takiben son konsantrasyonu 0.5 mg/mL
olacak sekilde MTT (3-(4,5-dimetiltiazol-2-il)-2,5-dife-
niltetrazolyum bromiir) soliisyonu eklendi. Mikropla-
kanin 4 saat 37 °C’de 5% CO, iceren etuvde inki-
basyonu sonrasi inverted mikroskop altinda hticreler
incelendi. Daha sonra tim medyum alinarak 200 pL
DMSO eklendi. Mikroplate okuyucu ile 570 nm’de ab-
sorbans degerleri 6lctldi (16).

Comet Yoéntemi

Comet uygulamasi Singh et al. (1988) referans alinip
(14) ve bazi adimlarin modifikasyonlari ile asagidaki
sekilde uygulandi;

Comet calismasi icin kullanilan tim kimyasallar aksi
belirtiimedikge Sigma-Aldrich olarak kullanimistir.
Elde edilen lenfositlerden olusturulan ¢alisma grupla-
r; bugday ¢imi IC_; ve etoposid LD, konsantrasyon
degerleri, bugday ¢imi IC_, ve sisplatin LD, konsant-
rasyon degerleri, negatif ve pozitif kontrol olmak tze-
re 96 kuyucuklu mikroplakalarda 1x104 hiicre/kuyu-
cuk olacak sekilde 1 saat 37 °C’de 5% CO, iceren
etlivde inkiibe edildi. Pozitif kontrol gruplari sisplatin
ve etoposid icin belirlenen LD, konsantrasyon deger-
leri kullanilirken, negatif kontrol grubu i¢in higbir etken
madde olmadan hucreler inkiibe edildi. Daha sonra
hiicreler 4 °C, 2500 RPM’'de 10 dakika santriftijlene-
rek slipernatant kisim uzaklastirildi ve bu asama PBS
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(fosfat tampon tuzu) ilave edilerek tekrarlandi. Yika-
ma sonrasi hiicreler 37 °C’'de yaklasik 1 saat bekle-
tildi. Daha 6nceden hazirlamis oldugumuz %0,7’lik
disik erime noktali agarozdan 100 pL (Fisher Scien-
tific, Massachusetts, ABD), hiicre slispansiyonun-
dan 20 pL karistildi. Bu karisim yine daha 6nceden
hazirlanan %1 normal erime noktali agaroz (Serva
Electrophoresis, Almanya) lzerine yayildi. Lamlar 4
°C’'de 60 dakika boyunca; pH: 10, 2,5 M NaCl, 100
mM Na2-EDTA, 10 mM Tris, %10 DMSO ve %1 Triton
X-100 olarak hazirlanmis lizis tamponunda bekletildi.
Sirenin tamamlanmasi sonrasinda lamlar; pH: 13,
300 M NaOH, 1 mM EDTA olacak sekilde hazirlanmis
soguk elektroforez tamponunda karanlik ortamda 30
dakika boyunca bekletildi ve sonrasinda 4 °C'de 30
dakika boyunca 25 V'de elektoforez islemi uygulan-
di. Elektroforez islemi ardindan lamlar noétralizasyon
tamponu ile yikandi. 20 pg/mL etidyum bromir ile bo-
yanan lamlar Zeiss Imager Al floresan mikroskobu ve
Zeiss Axiocam lcc 1 kamera ile rastgele segilen 50
hicrenin fotografi cekildi. OpenComet programi ile
fotografi ¢ekilen hiicrelerin DNA hasar tespiti gergek-
lestirildi. DNA hasari parametresi olarak kuyruk DNA
ylizdesi kullanildi.

istatistik Analiz

Elde edilen sonuclar SPSS v20 programinda one-way
Anova (Tukey) kullanilarak istatistiksel olarak deger-
lendirildi. Sonuclar ortalamatstandart hata olarak ve-
rildi. p<0,05 anlamli olarak kabul edildi. Konsantras-
yon-canhlik grafigi, IC_, ve LD, degerleri GraphPad
Prism 5 programi ile normalize edilerek belirlendi.

Bulgular

HPLC analizine ait standart ve numune kromatogram-
lari sekil 1'de gosterilmistir. Analizi yapilan 22 adet
fenolik bilesen sonuclari Tablo 1'de verilmistir. Calis-
ma sonucumuzda p-hidroksibenzoik asit en yiksek
miktarda, o-kumarik asit ise en dusik dizeyde tespit
edilmistir.

Konsantrasyona bagh olarak htcrelerin canlilik de-
gerleri hesaplanmis ve bugday cimi ekstrakti icgin
IC59;204,6 ug/mL, etoposid igin LD, =15,84 ve sispla-
tin icin LD,,=24,51 pg/mL olarak bulunmustur. Sonug-
lara ait grafik sekil 2'de gosterilmistir.

Comet analizinde lenfositlere farkli dozlarda uygu-
lanan; kontrol grubu, bugday ¢im suyu (IC,)) grubu,
sisplatin (LD,,) grubu, sisplatin (LD, ) ile bugday ¢im
suyu (IC,) grubu, etoposid (LD,) grubu, etoposid
(LD,,) grubu ile bugday ¢im suyu (IC_)) grubu yer al-
maktadir. Gruplar istatistiksel olarak karsilastirildigin-
da kontrol ve bugday ¢im suyu arasinda, etoposid ve



Tablo 1 Fenolik bilesen analiz sonuclari
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Fenolik Bilesenler Triticum aestivum L. (pglgr) Fenolik Bilesenler Triticum aestivum L. (nglgr)
Gallik asit * Sinapinik asit *
Protokatesik asit * Benzoik asit *
Katesin & o-kumarik asit 0,8
p-hidroksibenzoik asit 75,5 Rutin *
Klorojenik asit 41,2 Hesperidin *
Kafeik asit R Rosmarinik asit 1,5
Epikatesin * Eriodictiol 2,7
Siringik asit * Sinnamik asit *
Vanilin * Quercetin *
p-kumarik asit 1,1 Luteolin &
Ferulik asit * Kamferol *

*:tespit edilemedi.

B
I 2 ()

Iigallk asit, 2;protokatesik asit, 3:katesin, 4p-hidroksi benzoik asit, Sklorojenik asit, 6 kafeik asit, 7:cpikatesin, 8smnga asidi
9:vaniln, 10p-kumarik asit, 11 ferulk asit, 12:sinapinik asit, 13-benzoik asit, 14:0-kumarik asit, 15utin, 16 hesperidin,
17 xosmarinik asit, 18-eriodictiol, 19:sinamik asit, 20-quercetin, 21 huteolin 22 kamferol

B mmow

1718

0 50 80 70 80 min

4:p-hidroksi benzoik asit, Sklorojenik asit, 10:p-kumarik asit 14:0-kumarik asit, 17rosmarinik asit, 18:eriodictiol.

Sekil 1:

Lenfosit, 24 saat
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Log [Bugday ¢im ekstrakti] (ug/mL)

Lenfosit, 24 saat

% Canlilik

Lenfosit, 24 saat

% Canlilik

Log [Etoposid] (ug/mL)

Sekil 2:

T T T T
4 0.0 0.5 1.0 1.5 2.0

Log [Sisplatin] (ug/mL)

A. Standart kromatogrami. B. Numune kromatogrami. Hicre canlilik (%) - konsantrasyon egrisi

etoposid ile bugday ¢im suyu grubu arasinda, sispla-
tin ve sisplatin ile bugday ¢im suyu arasinda istatis-
tiksel olarak anlamlihk bulunamazken (p>0,05), kont-
rol grubuna karsi sisplatin grubu, sisplatin ile bugday
¢im suyu grubu, etoposid grubu, etoposid ile bugday
¢im suyu grubu arasinda, bugday ¢im suyu grubuna

karsi sisplatin grubu, sisplatin ile bugday ¢im suyu
grubu, etoposid grubu, etoposid ile bugday ¢cim suyu
grubu arasinda istatistiksel olarak anlamlihk saptandi
(p<0,05). Comet analizine ait sonuglar sekil.3'te gos-
terilmistir.
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Bugday Giminin insan Lenfosit Hiicreleri Uzerine Etkisi

Kuyruk DNA Yiizdesi Verileri (Sisplatin)
‘& 14
@ 12
g 10
> 8
<
= 6
[=] 4 —_—
P EE  EE
R
2
Kontrol Bugdayclm Sisplatin p .
suyu Bugday ¢im
suyu
OrtalamatStandart hata 2.5+0.64 2.57+0.5 5.96+1.06 5.64+:0.97
Doz 1Cso LDso LDsoHCso
Kuyruk DNA Yiizdesi Verileri (Etoposid)
= 14
o 12
B 10
g 3
< 6
A —
2
s o HEm  mE
‘;‘. Etoposid
= Kontrol Bugday ¢im Etoposid M G 5
suyu Bugday ¢im
suyu
‘OrtalamatStandart hata 2.5:0.64 2.57+0.5 7.12+1.53 6.641.38
|Doz ICso LDsy LDso+ICs0
Sekil 3

Comet analizine ait veriler

Tartisma

Bu calismada, bugday ¢im ekstraktinin fenolik bilesen
iceriginin saptanmasi ve bu ekstraktin kemoterapétik
tedavide kullanilan sisplatin ve etoposid’in insan len-
fosit hicrelerinde olusturdugu DNA hasarini tizerinde-
ki etkilerinin belirlenmesi amaclanmistir.

Bugday cimi sularinin bilesimi ve fizikokimyasal 6zel-
likleri, dzellikle bitki rengi, kuru maddeler, ¢ézintr
katilar, proteinler, toplam fenolikler ve flavonoidler,
C vitamini, antioksidanlar ve mineral icerigi gibi 6zel-
likler acisindan dénemli dlctide degisiklik gosterebilir
(17, 18). Bugday c¢imi sularinin bu 6zellikleri, kullani-
lan bugday cimi tird, genetik, agronomik ve cevresel
kosullar, pH, 1sik yogunlugu, 1siga maruz kalma tird,
sicaklik ve bitki tarafindan kdkler yoluyla emilen mine-
raller gibi cesitli faktdrlerden etkilenir (18).

Fenolik bilesikler flavonoidler ve fenolik asitler olarak
siniflandirilir. Yapilan calismalarda bugday cimi su-
yunda tanimlanan fenolikler bilesenler; katesin, epi-
katesin, rutin, kuersetin, izokuersetin, apigenin-7-glu-
kozit, apigenin, viteksin, izoviteksin, kaempferol,
luteolin, pirogallol, krizin, vanilik asit, ellagik asit, gallik
asit, protokatekuik asit, p-hidroksibenzoik asit, genti-
sik asit, siringik asit, ferulik asit, klorojenik asit, p-ku-
marik asit, kafeik asit, skopoletin, sinapik asit ve ros-

S2

marinik asit olarak belirlenmis. Ayrica polifenolik 6ncl
bilesik olan sinamik asit ve resveratol de bulunmustur
(11, 19-24).

Bu calismada bugday ¢imine ait fenolik bilesenler;
p-hidroksibenzoik asit 75,5 pg/gr, klorojenik asit 41,2
ug/gr, eriodictiol 2,7 ug/gr, rosmarinik asit 1,5 ug/gr,
p-kumarik asit 1,1 ug/gr, o-kumarik asit 0,8 pg/gr ola-
rak bulunmustur.

Bugday ciminden elde edilen metanol ekstrati ile
Hep2 hicre hattinin 48 saat kiltire edilmesi ile ya-
pilan bir calismada IC,, degeri 200 pug/mL olarak bu-
lunmustur (25). Yapilan bir baska ¢alismada HL60 ve
kan htcrelerini bugday ¢iminin 0.5-17.5 pg/mL degi-
sen konsantrasyon ve 24, 48, 72 saat olarak kulttre
edilmis ve ¢alisma sonucunda herhangi bir sitotoksik
etki gorulmedigi bildirilmistir (16) .

Calismamizda bugday ¢iminin lenfosit hicreleri Gize-
rindeki IC,, degeri 204,6 pg/mL olarak belirlenmistir.

Sisplatin ile etoposid kombinasyonu bazi agresif kan-
ser turlerine sahip hastalar icin etkili bir tedavi secge-
negidir. Fakat hastalarda nefrotoksisite meydana gel-
memesi i¢in uygulanacak dozun iyi belirlenmis olmasi
gerekmektedir (26). Sisplatin ve etoposid ile yapilmis
olan calismalarda LD, ve LC_, degerleri farkli hiicre



hatlarinda ve farkli sirelerde kilttr edilmesi sonucun-
da farkli sonuclar elde edilmistir. Bunlardan bazilarini
ornek verecek olursak;

Renal hicreli karsinom kemoterapi direncli bir yapi-
ya sahiptir. Bu nedenle renal hiicre hattinda sisplatin
LD,, degeri 19,6 pg/mL olarak gorilmustdr. Bu hiicre-
lere NOX4 (siRNA) transfekte edildiginde LD, dege-
rinin 9,9 pg/mL'ye distigu ve boylelikle disik dozda
sisplatinin daha ¢ok etkinlik gdsterebildigi belirtiimistir
(27). Mirmalek vd. tarafindan MCF-7 hiicre hattinda
yapilan bir calismada sisplatin LD,, dederi 20 pg/mL
olarak bulunmustur (28). Gibb vd. tarafindan dort fark-
I hiicre hattinda yapilan calismada ise sisplatine ait
LD,, degerleri OVCAR-3, 5 ug /mL, SKOV-3, 5 pug/mL,
UL-1, 7 pg/mL, and UL-2, pg/mL olarak bulunmustur
(29). Hosoyamada vd. tarafindan yapilan bir baska
calisma da S3 hicre hattinin sisplatin ile 20 saat in-
kiibasyonunda LD, 12 pg/mL, 40 saat inkiibasyo-
nunda LD50: 2,55 pg/mL olarak saptanmistir. Ayrica
OMCD hiicrelerinde 40 saat inklibasyon sonrasinda
LD,,: 8,7 pg/mL olarak belirlenmistir (30). Sisplatin’in
HepG2 hucrelerine uygulandigi bir ¢alismada LD,
degeri 11,06 pg/mL olarak bulunmustur (31). HepG2
hicreleri ile yapilan calismalar incelendiginde sispla-
tinin sitotoksik dozlarinin daha yiksek oldugu belirtil-
mektedir (32).

Ornegin 0, 5, 10, 20, 40 ve 80 pg/mL konsantrasyon
araliginda sisplatin dozlarinin kullanildigi bir calisma-
da, yuksek dozlarin (40 ve 80ug/mL) HepG2 hiicre-
lerinde proliferasyonu ancak % 30—40 oraninda azal-
tabildigi belirtiimektedir (32). MCF-7 ve DA-MB-231
hicrelerinin degisen dozlarda etoposid ile 12 saat in-
kiibe edilmesi sonucunda LD, degeri 200 uM olarak
bulunmustur (33). Astrositom hiicre hatti ile yapilan
bir diger calismada 24 saat kdltiir sonucunda etopo-
sid’'in LD, degeri 75 pug/mL olarak bulunurken 24 saat
sonunda 40 pg/mL olarak bulunmustur (34). Calisma-
lar kemoterapi tedavisinin baslangi¢ sirasinda ya da
ilerleyen asamalarinda dolasimdaki lenfosit diizeyinin
azaldigini gostermektedir(35-39).

Sisplatin ve etopsosid ile yapilan hicre kaltird ¢alis-
malarinda hicrelerin bu ajanlarla olan etkilesim suresi
arttikga hicreler Gzerindeki toksik etkisi artmaktadir.
Bunun sonucunda bu ajanlarda daha az sure etkile-
simde bulunan hiicrelere ait LC ve LD konsantrasyon
degerleri yiksek bulunurken, sirenin artmasi ile bir-
likte LC ve LD konsantrasyon degerleri daha disuk
bulunmustur (30, 34, 40).

Calismamizda yapmis oldugumuz 24 saatlik hicre
kdltdra sonucunda etoposid’e ait LD, 15,84 pg/mL,
sisplatine ait LD,: 24,51 pg/mL olarak bulunmustur.
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Literatiirde yapilan diger calismalara kiyasla bizim
calismamizda bugday cimine ait IC, etoposid ve
sisplatin’e ait LD,, degerlerinin diger calismalar ile
benzer olmamasinin nedeni farkh hicre tirlerinde ve
farkli inkibasyon sureleri uygulanmasindan kaynak-
lanabilmektedir.

Cesitli ilag ve kimyasallarin hiicre toksisitesini 6lgmek
icin MTT, XTT, ATP gibi ¢esitli teknikler uygulanmak-
tadir. Bu yontemlere ilave olarak DNA tek iplik kingini
analiz etmeye yonelik olan ve klinik arastirmalarda
da yaygin olarak kullanilabilen bir ydontem olan Co-
met metodudur (41). Yapilan bir ¢calisma sonucunda
cisplatin LD, konsantrasyonu hicrelere uygulanmis
olup comet skoru 13,67+2,07 olarak bulunmustur
(31). Cin hamsteri yumurtalarina uygulanan etopo-
sid’'in meydana getirdigi DNA hasarini GC-MS/MS ve
Comet yontemi ile degerlendirme sonucunda; alkalin
Comet yonteminin DNA iplik kiriklarini saptayabildigi,
GC-MS/MS yodnteminin ise DNA lezyonlarini saptaya-
bildigini ifade etmislerdir. Ayrica bu iki ydntemin bir-
likte kullanilmasinin daha kullanisli olabilecegini de
belirtmislerdir (42).

Calismamiz sonucunda sadece sisplatin ve etoposid
uygulanan hucrelerin kontrol ve bugday ¢im suyu uy-
gulanan hicrelere kiyasla DNA kuyruk yilizdesinde
artis oldugu (p<0,05), sadece sisplatin ve etoposid
uygulanan htcrelere kiyasla, sisplatin ve etoposid ile
birlikte bugday ¢im suyu uygulanan hicrelerin DNA
kuyruk yuzdesinde anlamh bir azalmanin olmadigi
(p>0,05) bulunmustur.

Sonug

Bu calisma, bugday ¢imi ekstraktinin, etoposid ve
sisplatin kaynakli DNA hasari Gzerindeki etkisinin ba-
gisiklik sisteminde yer alan lenfosit hiicrelerinde ince-
lenmis olmasi nedeni ile diger calismalardan farklilik
gostermektedir. Bugday c¢imi, etoposid ve sisplatin
kaynakli DNA hasarinda azalmaya neden olmus an-
cak bu farkhlik istatistiksel olarak anlamli bulunma-
mistir. Tim bu degerlendirmeler sonucunda, calisma-
miz hastalarin demografik 6zelliklerinin géz 6niinde
bulundurularak genis 6rneklemle yapilmis klinik ¢alis-
malar ile desteklemesinin konunun aydinlatiimasinda
Onemli katkilar saglayacagi dusundlmistdr.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Calisma igin Zonguldak Biilent Ecevit Universitesi Tip
Fakiltesi Klinik Arastirmalar Etik Kurulundan onay
alinmistir (02.11.2022 tarih ve 2022/19 sayil karar).
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Calisma Helsinki Deklarasyonuna uygun olarak ytirQ-
tiimastar.

Bilgilendirilmis Onam
Calismada yer alan tim bireylerden bilgilendirilmis
onam ve verilerin yayinlamasi i¢in yazih izin alinmis-

tir.

Finansman

Bu

arastirma, kamu, ticari veya kar amaci glitmeyen

sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.

Verilerin Ulasilabilirligi
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PERMANENT ATRIAL FIBRILLATION IS RELATED
WITH AN INCREASE IN DEPRESSION AND ANXIETY

DISORDER IN TURKISH POPULATION
TURK POPULASYONUNDA KALICI ATRIYAL FIBRILASYON ARTAN
DEPRESYON VE ANKSIYETE BOZUKLUGU ILE iLISKILIDIR
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Oz

Amac

Bu ¢alismanin amaci Tirk popilasyonunda Kalici At-
riyal Fibrilasyon (AF) ve depresyon/anksiyete bozuk-
lugu arasindaki iliskiyi arastirmaktir. AF hastalari ve
iliskili faktorler yanisira anksiyete/depresyon lzerine
etkileri sinirli oldugundan daha fazla verinin kesfedil-
meye ihtiyaci oldugunu disinduk.

Gerec ve Yontem

Bu calismaya kalici AF'si olan ardisik 45 hasta ve 45
kontrol grubu (sinds ritmi) dahil edildi. Tim katilimcilar
Beck Depresyon Olgegi (BDO) ve Hamilton Anksiyete
Olgegini (HAO) doldurdu. Duygudurum bozuklukla-
r ve depresyonu degerlendirmek icin BDO kullanil-
di. Anksiyete duzeyinin siddetini ve belirti dagihmini
degerlendirmek icin HAO kullanildi. BDO ve HAO iki
grup arasinda karsilastirildi.

Bulgular
iki calisma grubu arasinda klinik ve demografik 6zel-
likler acisindan fark yoktu. Kalici AF'li hastalarda or-
talama BDO ve HAO skorlari anlamli olarak yiiksekti
(p< 001).

Sonug

Calismamiz, Kalici AF'li hastalarin kontrol grubuna
gore daha yilksek BDO ve HAO skorlarina sahip ol-
dugunu gostermektedir. Bildigimiz kadariyla ¢alisma-
miz Turk populasyonunda kalici AF ile depresyon/
anksiyete bozuklugu arasindaki iliskiyi inceleyen ilk
arastirmadir.

Anahtar Kelimeler: Anksiyete bozuklugu, Atrial fibri-
lasyon, Depresyon

Abstract

Objective

The aim of this study was to explore the relation-
ship with Permanent Atrial Fibrillation (AF) and de-
pression/anxiety disorder in Turkish population. We
thought that more data exploring needs of AF patients
and the associated factors as well as the impact of
anxiety/depression on needs are limited.

Material and Method

Forty-five consecutive patients with permanent AF
and forty-five control group (sinus rhythm) were en-
rolled in this study. All participants completed Beck
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Depression Scale (BDS) and Hamilton Anxiety Scale
(HAS). BDS was used to evaluate mood disorders
and depression. HAS was used to evaluate severity
of anxiety level and symptom distribution. BDS and
HAS were compared between two groups.

Results

There was no difference between two study group
in terms of clinical and demographic characteristics.
Mean scores of BDS and HAS were significantly
higher in patients with permanent AF (p< 001).

Introduction

Atrial fibrillation (AF) was determined more than
a century and it is the most widespread cardiac
arrhythmia in clinical practice in worldwide (1). AF
affects 2.5-3.5% of populations in many countries,
and the estimated prevalence of AF is 33.5 million
individuals (2). In previous studies geographical
variations were reported about AF. These studies
showed that AF prevalence in countries with good
socio-economic status was higher than lower
ones (3). This rhythm disorder is more common in
advanced ages (4). The most common AF type is
permanent AF-40-50% of AF patients- about 20—
30% of AF cases, it arises after the paroxysmal or
persistent AF (5). Regardless of type, this arrhythmia
is associated with high health care spendings (long
hospitalizations and frequent admissions to the
emergency department), uncontrolled hypertension
(6), increased risk of cerebrovascular accidents (7),
high morbidity and mortality (1, 5). Chronic process
of AF including unexpected onset or repetitive events,
different symptoms (shortness of breath, chest
discomfort, palpitations), long and detailed treatment
and several daily limitations may trigger anxiety and
depression (8-10).

The most common psychiatric disorders in routine
clinical practice are depression and anxiety disorders.
These disorders occur more frequently in patients
with somatic disease and often accompany each
other (8). Decreased quality of life (QoL), inadequate
functional capacity, and metabolic damage directly
caused by organic diseases such as AF are the main
causes of depression. (7). We thought that there is
insufficient data about the association with permanent
AF and depression /anxiety disorders. The purpose
of this study is to explore the relationship with AF and
depression, anxiety disorder in Turkish population.

S8
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Conclusion

Our study demonstrates that patients with Permanent
AF had higher BDS and HAS scores compared to
control group. In our knowledge our study is the first
research that examining the relationship between
permanent AF and depression/anxiety disorder in
Turkish population.

Keywords: Anxiety disorder, Atrial fibrillation,
Depression

Material And Method

Patients Selection

Forty-five patients with permanent AF and forty-five
control group with sinus rhythm (SR) were enrolled in
this study consecutively. The patients were followed
up between October 2022 and November 2022
prospectively. Persistent AF was defined as AF that
was long-standing, usually lasting more than one
year, and that could not be restored to sinus rhythm
or cardioversion had not been attempted (11). All
patients and controls answered the Beck Depression
Scale (BDI) and Hamilton Anxiety Scale (HAS).
All study patients were questioned in terms of age,
gender, smokers, and comorbidities (hypertension,
hyperlipidemia, diabetes mellitus). Those under
the age of 18 or those under follow-up with any
major psychiatric disorder or using any psychiatric
medication were excluded from the study.

Complete blood count and biochemical parameters
were examined, electrocardiogram and echocardiog-
ram were performed in all patients and control group.
The participants were given detailed information
about our research by us. Then, an informed consent
form was signed by the participants. The study was
prepared in accordance with the Declaration of
Helsinki and was approved by the ethics committee
for clinical research at Suleyman Demirel University
Medical Faculty (Date: 27/10/2022, No: 291).

Beck Depression Scale

BDS is one of the frequently used scales in the
evaluation of mood disorders and depression (10).
BDS consists of 21 questions. 15 of these questions
are related to emotional stress and 6 of them
are related to psychosomatic symptoms and this
questionnaire is filled by the patient. The scoring of
each question is between 0 and 3. Higher BDS scores
on the scale indicate more severe depression (10).



Hamilton Anxiety Scale

HAS calculates the prevalence of anxiety symptoms
and the severity of the anxiety levels. It is a test made
by the researcher and includes 14 questions including
mood and psychosomatic symptoms. In HAS, each
item is scored with a 5-point Likert-type scale ranging
from 0O to 4. Patients should perform the test within 72
hours of admission (6).

Statistical Analysis

Statistical Package for Social Sciences software
(SPSS 22, Chicago, lllinois) was used for statistical
evaluation. Continuous variables were represented
as mean = standard deviation. Categorical variables
were represented as numbers and percentages. The
normal distribution test of the candidates included in
the study was performed using Kolmogorov-Smirnov.
Chi-square, paired-sample correlations, and t-tests
were used to compare related variables with each
other. Differences were considered significant at a P

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

value of <0.05.
Results

A total of 90 patients (47 women; mean age 69.5 +
7.4 years) were included in the study. 45 patients
with permanent AF and 45 patients with SR as
control group. Table 1 shows basic demographic and
clinical characteristics of all study patients. There
is no significant difference in the demographic and
the clinical characteristics of two groups (p >0.05).
Table 2 shows the laboratory parameters of study
patients. There is no significant difference between
groups in laboratory findings (p >0.05). Table 3
shows comparison of mean values of BDS and HAS
in the study groups. Mean scores of BDS (16.1 + 4.2
vs 10.7£2.8, P < .001) and HAS (16.7 + 4.1 vs 12.2
+ 3.6, P < .001) were significantly higher in patients
with permanent AF.

Table 1 Demographic and Clinical Characteristics of Study Participants.

Variables Perman((:‘r;t‘lls\)F group Con(trrlgl‘lg;oup p value
Age, years 70.3+9.4 68.8 4.9 0.341
Female, n (%) 23 (51.1) 24 (53.3) 0.833
Smoking, n (%) 3(6.7) 4 (8.9) 0.694
Hypertension, n (%) 27 (60) 19 (42) 0.092
Hyperlipidemia, n (%) 8 (17.8) 7 (15.6) 0.777
Diabetes Mellitus, n (%) 7 (15.6) 4 (8.9) 0.334

Laboratory Parameters of Study Participants.

Variables Perman((:‘r;t‘llé\)F group Con(t;c;l‘lg;oup p value
Fasting glucose, mg/dL 103.1+16.2 101.5+11.5 0.58
Blood urea nitrogen, mg/dL 16.0+3.7 15.7+3.9 0.67
Creatinine, mg/dL 0.96+0.17 0.94+0.14 0.59
Hemoglobin, g/dL 14.1+1.4 13.9+1.4 0.56
Thyroid stimulating hormone, mg/dL 1.24+0.67 1.03+0.63 0.13
Ejection Fraction, (%) 62.8+3.5 63.9+ 2.2 0.080
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Comparison of BDS and HAS in Study Patients

. Permanent AF group Control group
Variables (n=45) (n=45) p value
Beck Depression Scale 16.1+4.2 10.7£2.8 <0.001
Hamilton Anxiety Scale 16.7+4.1 12.2+3.6 <0.001

p < 0.05 was accepted as statistically significant

Discussion

The present study was showed that patients with
permanent AF, mean score of BDS and HAS
questionnaire was significantly more than control

group.

Depression is seen as one of the most common
psychiatric diseases seen in routine clinic and
causing significant morbidity. It is an important
clinical condition that increases the mortality rate
and hospitalization rate in patients with other clinical
conditions (11). The prevalence of major depression
in studies was found to be 9% to 16% in outpatients
and 5% to 10% in inpatients with organic disorders
(12). Depression was more frequent in our study
patients with permanent AF.

It may be related to the decrease in eating and
drinking, deterioration in the amount of sleep
quality, fatigue and limitation of physical activity,
psychosomatic and psychological problems such as
anxiety and depression, especially in the follow-up of
patients who have undergone cardiac surgery, within
6 months after discharge (13).

The relationship between biobehavioral physiological
stress and clinical cardiac arrhythmias has been
studied previously (14, 15). The patients with per-
sistent and paroxysmal AF have significantly lower
QoL compared to normal healthy controls (16, 17).
In another study, 30 percent of patients with AF had
higher depression and anxiety scale scores, and
depression-related symptoms were the strongest
independent risk factor for future QoL in these patients
(18). Moreover, Eaker et al. found that hypertension in
male patients was significantly related to the burden
of AF. Also, anxiety was significantly associated with
total mortality (19).

In addition, Sang et al. were showed that there was
a positive correlation with Increase of depression,
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anxiety, and QoL and AF therapies especially catheter
ablation in such patients (20).

Most studies evaluate depression and anxiety in
patients with heart disease have been conducted in
a chronic coronary syndrome population (21, 22).
Our patients had no known coronary artery disease.
Depression and anxiety rates are high in chronic
diseases (hypertension, diabetes, etc.) (21). In our
study, the rate of chronic disease was similar between
the groups.

Dabrowski et al. also demonstrated that patients
with AF have higher rates of depression disorder
than general population by Using the BDI. In our
study, level of depression scores was higher in
patients with permanent AF. Dabrowski et al. also
founded that women have AF significantly effected
from depression, sleeping disorders, and physical
symptoms than males (23). But in our study, there is
no statistical significant difference in gender groups.

There is a complicated relationship between depres-
sion, anxiety, and AF (8). AF can cause depression
and anxiety, whereas depression and anxiety may
create such an environment where AF will be more
easily established. We think that further studies are
needed because of the complexity of this situation.

Conclusion

Our study demonstrates that patients with AF had
higher BDS and HAS scores compared to control
group. This study, which is one of the limited numbers
of studies examining the relationship between
permanent AF and depression/anxiety disorder in
Turkish population.

Main Points
1.Atrial fibrillation is the most common cardiac
arrhythmia in cardiology practice.



2.There are many somatic diseases like atrial
fibrillation that can lead to depression and anxiety
disorders.

3.Patients with atrial fibrillation have higher Beck
Depression and Hamilton Anxiety Scales scores.

4. We recommend that patients with atrial fibrillation
be consulted to the psychiatry department for the
evaluation of depression and anxiety disorders.
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PANDEMi DONEMINDE AMELIYATHANE
CALISANLARINDA TUKENMISLIGIN
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EVALUATION OF BURNOUT IN OPERATING ROOM WORKERS DURING

THE PANDEMIC PERIOD
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Oz

Amacg

Koronaviriis pandemisiyle birlikte genelde tim saghk
calisanlari, 6zelde de ameliyathane personelleri zor
sartlarla calismak zorunda kaldilar. Bu c¢alismanin
amacl, ameliyathane c¢alisanlarinda tikenmiglik sevi-
yelerini incelemektir.

Gerec¢ ve Yontem

Subat 2021'de ameliyathanede calisan 162 saghk
calisanina Kopenhag tiikenmigslik 6lgegdi uygulandi.
Katihmcilarin kisisel, is ve pandemi ile iliskili olmak
Uzere U¢ alt baglikta tikenmislik seviyeleri dlctldi. 50
puan uzerinde skorlar yuksek tikenmiglik olarak ka-
bul edildi.

Bulgular

Kisisel tukenmislik 66.9£19.5, is ile ilgili tikenmislik
66.8 + 16.1, pandemi ile iligkili tukenmislik 74.3+ 12.1
olarak bulundu. Tum alt 6lgekler i¢in kadin cinsiyette
olanlarin daha yuiksek skora sahip olduklari bulundu.

Sonug

Ameliyathane calisanlarinin pandemi dénemindeki
tukenmislik dizeyleri yuksek seviyelerde tespit edil-
mistir. Tukenmisligi azaltacak veya 6nleyecek eylem-
lere bu konuda ihtiya¢ bulunmaktadir.

Anahtar Kelimeler: Anestezi, Pandemi, Tukenmislik

Abstract

Objective

With the coronavirus pandemic, all healthcare profes-
sionals in general, and operating room personnel in
particular, had to work under difficult conditions. The
aim of this study is to examine burnout levels in oper-
ating room workers.

Material and Method

In February 2021, the Copenhagen burnout scale was
administered to 162 healthcare workers working in the
operating room. The burnout levels of the participants
were measured under three sub-headings: personal,
work and pandemic-related. Scores above 50 points
were considered high burnout.

Results

Personal burnout was 66.9 +19.5, work-related burn-
out was 66.8 £ 16.1, pandemic-related burnout was
74.3x12.1. It was found that females had higher
scores for all subscales.

Conclusion

The burnout levels of the operating room workers
during the pandemic period were determined at high
levels. Actions to reduce or prevent burnout are need-
ed in this regard.

Keywords: Anesthesia, Burnout, Pandemia
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Giris

Koronaviriis salgini Ocak 2020 tarihinde baslayarak
tim dinyaya hizla yayildi (1). Hastanelere siddet-
li hastalik nedeniyle yogun, kitlesel basvurular oldu.
Oluim oranlarinin yiiksek seyrettigi salgin siirecinde
saglik calisanlari savunmasiz sekilde virisle karsilas-
tilar. Bircok saglik calisani da bu dénemde koronavi-
ris enfeksiyonu nedeniyle kaybedildi. Tum bu yasa-
nanlar hastanede calisanlarin tikenmislik seviyesini
artirirken, karantina streclerinde calismaya devam
eden saglik calisanlari ve 6zellikle riskli gérev yapan
ameliyathane calisanlari da tikenmislik seviyesindeki
artis ile yliz yuze geldiler (2).

Ameliyathane yasam kurtarma senaryolari ile ilgili yuk-
sek riskler icerir. Calisma ortami ve kosullari yéniinden
zorlayici bir ortamdir. Bunun yaninda anesteziye bagli
yan etkiler, koronavirtise bagl solunum yollarinda olu-
san hasarlari ydnetme, intraoperatif yasanacak komp-
likasyonlar ile bas etme, kisisel koruyucu ekipmanlar
ile is yapmanin zorlugu, ameliyatlarin uzunlugu gibi
ameliyathane ekibinin kaldirmak zorunda kaldigi yuk-
ler ve riskler olusmustur. Bu risklerin sorumlulugunu
da anesteziyoloji ve reanimasyon hekimleri basta ol-
mak Uzere asistan hekimler, anestezi teknikerleri ve
ameliyathane hemsireleri siklikla Ustlenmistir (3-5).

Stres, belirli bir seviyede gelisimi desteklerken, yiiksek
miktarda maruz kalindiginda mesleki tatmini azaltir,
mental ve fiziksel sagligi etkileyerek tikenmislik send-
romu olarak bilinen psikolojik bir sendroma neden olur
(6). Tukenmislik, duygusal ve fiziksel yorgunluk semp-
tomlari ile karakterizedir. Bu durum, kisisel zararinin
yaninda yetersiz hasta bakimina yol agmasi acisindan
da 6nemlidir (7). Evden calisma imkani bulan birgcok
alandan farkli olarak, saghk calisanlarinda ve ameli-
yathane icin esnek mesai dénemine gecilmemis, no-
bet sikliklari azalmamistir. Calisma kosullari yogun
bakimin sorumlulugunun da eklenmesiyle zorlasmis-
tir. Bu nedenlerden dolay! ve pandemi sirasinda co-
vid-19'lu hastalarin ameliyatlarinda da vakay! yonet-
mek asisiz ameliyathane calisanlarinda tikenmislik
diizeyinin artmasina katkida bulunmustur.

Bu calismada Ankara Bilkent Sehir Hastanesi ameli-
yathane calisanlarinin tikenmislik diizeyinin élciimesi
amaclandi. Pandemiyle gelen ameliyathane calisan-
larindaki tikenmislik sendromuna ¢odziimlerin olustu-
rulabilecegi ileri donem calismalara 1sik tutulabilmek
hedeflend.i.

Gerec ve Yontem

Calisma icin Ankara Sehir Hastanesi Klinik Arastirma-
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lar Etik Kurulu'ndan (toplanti tarihi: 14.06.2017, karar
no: 2017-081) izin alindiktan sonra Ankara Sehir Has-
tanesi ameliyathanesinde gorev yapan basta anestezi
hekimleri ve anestezi ekibi olmak lizere ameliyathane
¢alisanlarina Subat- 1 Mart 2021 tarihleri arasinda ti-
kenmislik seviyesinin dl¢liimesi amaglandi.

Ankete katilmayi kabul eden 162 kisinin demografik
ozellikleri, gérevi, yogun bakimda gorev alip almadig,
aylik nobet sayisi, nobet siresi (saat), ndbet ertesi
izin kullanma, koronaviriis enfeksiyonu gecirme 6yku-
su, ailede koronavirlis enfeksiyonu gegirme oykusu
sorgulandi. Katihmcilara, izinleri alindiktan sonra Ko-
penhag Tikenmislik Olcegine dayali sorulardan olu-
san anket sorularini yanitlamalar istendi (8, 9).

Bu dlcekte 22 soru vardir ve ‘hi¢’ ile ‘her zaman’ ara-
sinda degisen besli skalada yanitlar toplanarak sifir ile
4 arasinda puan verildi. Bu puanlar toplanarak skorlar
elde edildi. Anket sorulari; kisisel tikenmislik, is ile ilgi-
li tikenmislik ve pandemiye bagh tikenmislik sorulari
olmak tzere U¢ kisimdan olusmaktadir. En ylksek pu-
anin 88 oldugu skorlamada 50'nin Uzerindeki puanlar
yuksek tikenmislik olarak kabul edildi. Cronbach 6lce-
gi ile yanitlarin tutarhligi da not edildi.

Verilerin istatistiksel analizinde SPSS (22.0, IBM Corp,
Amork, NY, USA) paket programi kullanildi. Anket so-
rularindan elde edilen verilerin dagilimi Kolmogorov
Simirnov testi ile normallik géstermediginden, yaygin-
hk ol¢utl ve merkez olarak kisi sayisi (n) ve % olarak
istatistik verildi. Bagimsiz gruplarin aritmetik ortala-
malarinin karsilastirnimasinda Mann Whithney U tes-
ti kullanildi. Kategorik verilerin degerlendiriimesinde
Ki-Kare testi kullanild. istatistiksel olarak anlamli ka-
bul edilen deger p<0.05'di.

Bulgular

Calismaya toplam 162 kisi katildi. Katiimcilarin yas,
cins, gorev, yogun bakimda calisma, aylk nébet sayi-
s1, slresi, koronavirlis enfeksiyonu gecirme veya ya-
kinlarinin gecirmesi sorularina verilen cevaplara gore,
anket sorularini cevaplayan ameliyathane calisanlari-
nin %33,3'U erkek (n=54), %66.7'si kadindi (n=108).
Yaslari 21-30 yas arasi 73 (%45.1), 31-40 yas arasl
(31.5), 41-50 yas arasi 30 (%18.5), 51-60 yas aras! 8
(%4.9) kisi vardi. Anestezi hekimleri toplam 80 kisiydi
ve bunlarin 32'si uzman 48'i asistandi. Hemsireler 27
ve teknisyenler 55 kisiydi. Pandemi déneminde yogun
bakimda da calisan 83 kisi (%51.2) bulundu. Aylik n6-
bet sayisi <4 olan 18 kisi, 4-6 olan 66 kisi (41.8), 7-9
olan 53 kisi ve >9 olan 21 kisi vardi. . Nobet stresi 24
saat olan kisi sayisi %79.1'di. Tam giin ndbet sonrasi
%79.7 oraninda kisi (n=126) ndbet sonrasi izin kulla-
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- _ " - Her zaman | Sikhkla Bazen Nadiren | Asla
Sorular (1. béliim-Kisisel tilkenmislik) (n.%) (n%) (n,%) (n.%) (%) Mean(SD)
. - . . 50 83 26 3
2
Kendinizi ne siklikta fiziksel olarak yorgun hissediyorsunuz? (30.9) (51.2) (16.0) 1.9) 0 77.7+18.3
L . . 50 74 31 6 1
?
Kendinizi ne siklikta duygusal olarak yorgun hissediyorsunuz? (30.9) 45.7) (19.1) 3.7) (0.6) 75.61+ 21.0
. o 16 69 43 27 7
. ) 5
Ne siklikta ‘ artik dayanamiyorum’ diye diisiiniyorsunuz? 9.9) (42.6) (26.5) (16.7) 4.3) 59.25+ 25.3
- R S . 19 64 54 24 1
2
Kendinizi ne siklikla gligsuiz ve hasta gibi hissediyorsunuz? L7 (39.5) (33.3) 14.8) (0.6) 61.72+ 22.7
L ; . 20 68 42 24 8
?
Kendinizi ne siklikla ¢ok yipranmis hissediyorsunuz? 12.3) (42.0) (25.9) 14.8) (4.9) 60.49+ 26.1
Sorular (2. bolim- is ile ilgili tiikkenmislik)
Sabah is yerinde diger is glininu disunerek yorgun hissediyor 60 56 31 12 1 74,84+ 24.76
musunuz? (37.0) (34.6) (19.1) (7.4) (0.6) T
S - R 50 65 85 11 1
?
Her caligsma saatinin sizin icin yorucu oldugunu diistintiyor musunuz? (30.9) (40.1) (21.6) ©6.8) 0.6) 73.45+ 23.09
Bos zamanlarinizda aileniz ve arkadaslariniz igin yeterli enerjiniz 23 74 50 13 2 65.80+ 21.71
olmadigini disunuyor musunuz? (14.2) (45.7) (30.9) (8.0) (1.2) T
P - o 83 52 20 5) 2
2
Isinizin duygusal olarak yorucu oldugunu dusiniyor musunuz? (51.2) (32.1) (12.3) 3.1) 1.2) 82.25+ 22.23
PP o o 27 67 42 16 10
7
Isiniz sizi hayal kirikligina ugratiyor mu? (16.7) (41.4) (25.9) 9.9) 6.2) 63.11+ 26.89
o . . - . 57 58 30 12 5
?
Isiniz nedeniyle tikenmis hissediyor musunuz? (35.2) (35.8) (18.5) (7.4) 3.1) 73.14+ 26.36
Sorular (3. b6liim pandemiye bagh tiikenmislik)
Pandemi déneminde ¢alismanin daha zor oldugunu distntyor 94 57 8 3 0 87 34+ 17.00
musunuz? (58.0) (35.2) 4.9) (1.9) (0.0)
Pandemi déneminde ¢alismak igin normalden daha fazla ener;ji 71 68 19 4 0 81.79+ 19.10
harclyor musunuz? (43.8) (42.0) (11.7) (2.5) (0.0) T
- . . 29 43 55 22 13
2
Pandemi déneminde g¢alismanizi verimli buluyor musunuz? 17.9) (26.5) (34.0) (13.6) 8.0) 58.17+ 18.51
Pandemi déneminde calisirken gok 6zverili oldugunuzu dustntyor 77 66 17 1 1 83.48+ 18.51
musunuz? (47.5) (40.7) (10.5) (0.6) (0.6) T
R _— . . 50 70 32 7 3
P
Pandemi yuzinden kendinizi depresif hissediyor musunuz? (30.9) (43.2) (19.8) 4.3) (1.9) 74.22+ 23.04
Pandemi déneminde ¢alisirken ¢ok sabirli olma gerektigini dustinuyor 86 58 14 4 0 84.87+ 18.76
musunuz? (53.1) (35.8) (8.6) (2.5) 0.0 T
Pandemi déneminde stres yiiziinden hapsolmus gibi hissediyor 62 69 22 6 8 77,93+ 22.70
musunuz? (38.3) (42.6) (13.6) 3.7) (1.9) D
- . . 2
Pandemi déneminde COVID-19 enfeksiyonunu kapmaktan korkuyor 85 40 26 9
musunuz? (52.5) (24.7) (16.0) (5.6) (1.2) | 80.40+ 24.72
Pandemi déneminde ailenizden birinin COVID-19 enfeksiyonunu 126 28 5 2 1 02.59+ 15.81
kapmasindan korkuyormusunuz? (77.8) (17.3) 3.1 1.2) (0.6) T
’ . 26 37 37 39 23
" —_— 7
Pandemi déneminde ¢alisirken 6lim korkunuz oluyor mu? (16.0) (22.8) (22.8) (24.1) 14.2) 50.61+ 32.48
Pandemi doneminde ¢alisirken hastanede yeterince korundugunuzu 4 46 52 36 24 45.37+ 27.04
distiniyor musunuz? (2.5) (28.4) (32.1) (22.2) | (14.8) e

nabiliyordu. Hentiz koronaviriis enfeksiyonu gecirme-
yen kisi orani %33.3 iken (n=108) ailesinden birinin
hastaliga yakalanma orani %46.9'du (n=76).

Kopenhag tukenmiglik dlgegine dayanan anket soru-
larinda kisisel tukenmislik yanitlarinin degerlendirmesi

(5 soru), is ile ilgili tikenmislik yanitlarinin degerlendir-
mesi (6 soru) ve pandemiye bagh tikenmigslik yanitla-
rinin degerlendirmesi (11 soru) yer aldi. Sonuglar tablo
I'de verildi. Buna gore her ¢ bélumde de cevaplarin
50'den yuksek ortalama skor almasi bu kisilerin tiken-
mislik seviyesinin yuksek olmasi yoninde yorumlandi.
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Yanitlarin tutarhhiinin degerlendiriimesinde cronba-
ch alfa 6l¢egi kullanildi ve sonuglar yuksek tutarlilikta
bulundu (Kisisel Tukenmislik; 66.97+ 19.48 cronbach
alfa:0.91, is ile ilgili tikenmislik; 66.77+ 16.13 cronba-
ch alfa:0.87, pandemi iliskili tikenmislik 74.25+ 12.01
cronbach alfa:0.73). Buna gore her g Ol¢cekte de top-
lam skorlarin 50'nin tzerinde olmasi ile yuksek tiiken-
mislik diizeyleri tespit edildi.

Her Gc tikenmislik ile ilgili olarak kadinlar istatistiksel
olarak anlamli sekilde daha yiksek puan aldi (Tablo
I). Yas gruplarina gore pandemi ile iliskili tikenmislik
seviyesinin anlamh alarak 51-60 yasindaki kisilerde
yiksek oldugu bulundu.

Tartisma

Koronaviriis enfeksiyonu hastaligi, 30 Ocak 2020'de
Dunya Saglik Orgiitii tarafindan “uluslararasi boyutta
halk saghg acil durumu” olarak tanimlamistir ve 11
Mart 2020'de de kiresel salgin (pandemi) ilan edil-
mistir (10). 31 Aralik 2020'de, Diinya Saglik Orgiitii
(WHO) 222 Ulkede 81.475.053 dogrulanmis korona-
virtis enfeksiyonu olgusu ve 1.798.050 6lim oldugunu
bildirmistir (WHO) (10). Salginin en ¢ok etkiledigi mes-
lek grubu saglik ¢alisanlaridir ve salgin ile birlikte tim
diinya da oldugu gibi Glkemizde de saglik ¢alisanlari
Uzerindeki is yUku artmistir.

Pandemi olmadan 6nce de saglik ¢alisanlari arasin-
da tikenmiglik seviyelerinde yiikseklikler gozlense de
salgin ile birlikte is yogunlugundaki artis, koronaviriis
enfeksiyonuna yakalanma ve yakinlarina bulastir-
ma kaygilari da stres seviyesinin yikselmesine ne-
den olmustur. Bu calisma Turkiye'deki ameliyathane
¢alisanlarini kapsayan pandemi iligkili tikenmisligin
onemli derecede yiksek oldugunu gosteren ilk calis-
madir ve bu grubun pandemi ile ilgili tikenmislik puan
ortalamasini 74.25+ 12.01 olarak belirlemistir.

Calismamizda tukenmislik diizeyini 6lgmek icin basit,
kapsamli ve guvenilir olan, kolay anlasilabilir Kopen-
hag tikenmislik 6lcegini kullandik. Bu anket tiken-
misligin fiziksel ve bilissel yonlerini kapsayan, olumlu
ve olumsuz ifadelerin kullanildigi maddeler icerir (8,
9). Ug alt kisimdan olustugu icin pandemi senaryosu
icin kullanimini daha uygun bulduk. Diger calismalar-
da kullanilan farkh o6lcekler nedeniyle literatiir karsi-
lastirmasi yapmak zor olsa da italya’dan yapilan bir
calismada ayni olcek kullanilarak pandemi iliskili tU-
kenmisligin dnemli sekilde artis gosterdigini bulmuslar
ve meslektaslarini covid-19 nedeniyle kaybedenlerin
daha fazla posttravmatik stres bozuklugu ve depres-
yon belirtisi gosterdigi belirtilmistir (11).
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Ozellikle anestezi ekibinin bagimlilik yapan maddele-
re ¢cabuk erisimleri nedeniyle risk altinda olusu da goz
o6nlne alinirsa, artan depresyon olasilii nedeniyle su-
isidal girisimler bu grup icin daha tehlikelidir. koronavi-
ris enfeksiyonu nedeniyle degil madde asiri kullanimi
nedeniyle hayatini kaybeden anestezi ve saglik c¢ali-
sanlari olmustur (12). Pandemi déneminde italya'da
hastalarla temas halinde olan saglik calisanlarinin %
28.4’inde depresif, % 20.6'sinde anksiyete belirtilerin
oldugu ve calisanlarin % 9.9'unda uykusuzluk goral-
digu raporlanmistir (11). Bu calismamizda olgularin
60"Inin (% 37.0) hastanede koronaviris enfeksiyonun-
dan yeterince korunmadigini diistindiigind tespit ettik.

Pandemi ile miicadelede saglik ¢alisanlari Tirkiye'de-
ki enfekte vakalarin %211.5'ini olustururken, 540 kisi
yasamini yitirmistir (13). Calismamizda is ile ilgili tu-
kenmislik 6lcimlerinde isin duygusal olarak yorucu
oldugunu distinme, is yerinde diger is gunu dusi-
nerek yorgun hissetme ve c¢alisma saatlerinin yorucu
oldugunu disinme puan ortalamasi sirasiyla 82.25;
74.84; 73.45 idi. is ile ilgili tiikenmislik puan ortalamasi
+ SD’sinin 66.77+ 16.13 oldugu belirlendi. Bu neden-
le ameliyathanede calisan saglik ¢alisanlarinin beden
ve ruh sagligini koruyacak 6nlemler almak bu nedenle
temel hedef olmaldir.

Saglik calisanlarinda tikenmislik ¢ok faktorludir ve
hekimler arasinda en az bir tikenmislik belirti oraninin
2011 yili ile 2014 yillarinda % 45'den % 54’e ciktig
bildiriimistir (14). Onceki pandemilerde zararli etkilere
neden olabilecegdi gosterilmistir. Son 20 yilda virlislere
bagh akut agir solunum yetmezligi sendromu (SARS),
domuz gribi, Orta Dogu solunum sendromu (MERS)
ve Ebola Viriis Hastaligi gibi salginlar gortlmastiir. Bu
salginlarda, artan is yukine bagh fiziksel yorgunluk
yaninda bulasici hastaligin psikolojik etkisi, kendileri
ve allelerine enfeksiyon bulastirma korkusuna bagli
saglk personelinde tikenmislik sendromunun yiiksek
oranlarda oldugu bildirilmistir (15-17). Bizim ¢alisma-
mizda pandemi déneminde c¢alismanin daha zor ol-
dugunu disinme, calismak i¢in daha fazla enerjiye
ihtiyac duyma, daha Ozverili ve sabirli ¢calisma, hap-
solmus hissetme, kendinin ve ailesinden birine koro-
naviris enfeksiyonu bulasmasindan korkma puan or-
talamalari sirasiyla 87.34; 81.79; 83.48; 84.87; 77.93;
80.40; 92.59 idi.

Salgin dénemi disinda da saglik calisanlar arasin-
da ylksek oranda gorulen tikenmislik sendromunun
salgin déneminde daha da artmasi sasirtici bir sonug
degildir. Bu donemde hem is yogunlugu, hem de ken-
disi ve yakinlarina koronaviriis enfeksiyonu bulasma
riskinden dolayi daha fazla stres altinda calisan saglk
¢alisanlarinda tikenmislik sendromunun goérilme ris-
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n (%) Meanz SD p
KIiSISEL TUKENMISLIK
Cinsiyet
Kadin 108 (66.7) 69.90+ 18.38 0.009"
Erkek 54 (33.3) 61.11+ 20.45
Yas gruplari
21-30 73 (45.1) 70.00+ 19.47
31-40 51 (31.5) 62.05+ 20.15 0.145
41-50 30 (18.5) 66.83+ 17.49
51-60 8 (4.9) 71.25+ 19.22
Gorev
Uzman hekim 32 (19.8) 58.75+ 18.05
Asistan hekim 48 (29.6) 73.95+ 17.89 0.138
Hemsire 27 (16.7) 73.33+15.12
Teknisyen 55 (34.0) 62.54+ 20.79
PANDEMI-iLiSKILi TUKENMISLIK
Cinsiyet
Kadin 75.65+ 11.63 0.042"
Erkek 71.46% 12.41
Yas gruplari 0.33
21-30 72.38+ 10.53
31-40 73.26% 13.53
41-50 78.79+ 10.95
51-60 80.68+ 14.22
Gorev
Uzman hekim 72.51+12.35
Asistan hekim 73.15+8.73
Hemsire 79.79+ 10.32
Teknisyen 73.51+ 14.39
iS ILE ILGILI TUKENMISLIK
Cinsiyet
Kadin 69.07+ 16.47 0.003"
Erkek 62.19+ 14.49
Yas gruplari
21-30 69.29+ 14.91 0.137
31-40 65.39+ 16.64
41-50 64.03+ 15.98
51-60 63.02+ 23.09
Gorev
Uzman hekim 62.89+ 13.40 0.234
Asistan hekim 71.78+ 12.64
Hemsire 74.07+ 13.44
Teknisyen 61.09+ 18.87

*p<0.05 olan degerler
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kinde artis beklenen bir durumdur. Anesteziyologlar
saghk calisanlari icinde yiksek riskli aerosol olusturan
tibbi girisimleri hem yogun bakimlarda hem de ameli-
yathanelerde gerceklestiren grupta olmalari nedeniyle
en riskli gruplar arasindadir. Ayrica anestezi hekim-
leri siklikla yasami tehdit eden olaylarin yonetimi gibi
stresli durumlara maruz kalan anestezi hekimlerinde
hem hastalik hem de is yiki agisindan tikenmislik
sendromunun yasanmasi riski de fazladir (18). Bu
¢alismanin olgularinin fiziksel, duygusal, gl¢stz, ¢ok
yipranmis ve dayanamayacak gibi hissetme puan or-
talamalari sirasiyla 77.70; 75.61; 61.72; 60.49; 59.25
idi. Kisisel tikenmislik puan ortalamasi £ SD’sinin
66.97+ 19.48 oldugu saptandi.

Sonug olarak, bu calismada koronaviriis pandemisi
sirasinda ameliyathane calisanlarindaki tikenmislik
seviyesi ylksek bulundu. Bu calisanlarin tikenmislik
seviyesini azaltacak pandemi kosullarina 6zel, dneri-
lerde bulunabilecek baska calismalara ihtiya¢ vardir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Calisma i¢in Ankara Sehir Hastanesi Klinik Arastirma-
lar Etik Kurulu'ndan (toplanti tarihi: 14.06.2017, karar
no: 2017-081) izin alinmis ve calisma “Helsinki Dekla-
rasyonu”’na uygun yuritilmastar.

Bilgilendirilmis Onam
Calismada yer alan tim bireylerden bilgilendirilmis
onam ve verilerin yayinlamasi i¢in yazil izin alinmistir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci gitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.

Verilerin Ulasilabilirligi
Veriler, gizlilik veya diger kisittamalar nedeniyle yalniz-
ca yazarlardan talep edilebilir.
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Oz

Amagc

Share wave elastografi (SWE), karaciger sertligini
non-invaziv olarak degerlendirebilen yeni bir ultraso-
nografi teknigidir. Yetiskinlerde SWE'nin etkinligi ¢ok
saylda ¢alismayla gosterilmistir, ancak pediatrik grup-
larda ¢cok az SWE calismasi vardir. Karaciger sertligi
degerleri (KSD), cihaza ve kullanilan SWE yéntemine
gore degisiklik gosterdiginden, standart referans de-
gerleri henliz olusturulmamistir. Bu ¢alismanin ama-
c1, iki farkll SWE yontemine gore, saglikli cocuklarda
normal karacigerin referans sertlik degerlerini belirle-
mekti.

Gere¢ ve Yontem

Karaciger sertligi degerleri, 8-18 yas arasi 107 sag-
hkli ¢cocukta, iki farkli SWE yontemi olan point SWE
(PSWE) ve 2-dimentional SWE (2D-SWE) ile dl¢uldu.
pSWE (EPQ) ve 2D-SWE (EQI) dl¢uimleri ayni cihaz
(Philips Epiq Elite) ile, tek seansta ve en az 4 saat
ac kaldiktan sonra alindi. Cinsiyet, yas, vucut kitle in-
deksi (VKI), bazi biyokimyasal belirtegler ((aghk kan
sekeri, aspartat aminotransferaz (AST), alanin ami-
notransferaz (ALT), albumin, trombosit, INR gibi)) ve
karaciger boyutunun, KSD'ye etkisi arastirildi.

Bulgular

Ortalama KSD, pSWE ile 4,04+0,84kPa ((%95 gliven
araligi (Cl):3,67-4,42)) ve 2D-SWE ile 4,41+0,71kPa
(%95 Cl:4,09-4,72) bulundu. Ust sinir KSD'ler si-
rasiyla 4,42kPa ve 4,72kPa idi. 2D-SWE'de olcllen
KSD'ler, pPSWE'den daha ytiksekti ((sirasiyla medyan;
min-maks, 4,34kPa; 2,82-6kPa ve 3,86kPa; 2,55-
5,78, (r=0,59, p<0,001)). KSD ile yas arasinda disuk
diizeyde anlamli pozitif korelasyon saptandi (r=0,267;
p=0,006). Fakat karaciger buyuklugi, cinsiyet, VKi ve
biyokimyasal belirtecler ile KDS arasinda anlamli iliski
saptanmadi.

Sonug

8-18 yas arasi saglikli ¢ocuklarda ortalama karaci-
ger sertligi referans degerleri, Philips Epiq Elite ultra-
son cihazi ile yapilan dlgtimlerde, pSWE yontemi ile
4,04+0,84kPa ve 2D-SWE yontemi ile 4,41+0,71kPa
olarak bulundu. Bu referans degerleri, kronik karaci-
ger hastaliklarinda karaciger parankiminin degerlen-
diriimesinde SWE yénteminin daha etkin kullaniima-
sina yardimci olacaktir.

Anahtar Kelimeler: Cocuk, iki boyutlu-shear wave
elastografi, Karaciger sertligi, Shear wave elastografi,
Ultrason
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Abstract

Objective

Shear wave elastography (SWE) is a new
ultrasonography technique that can non-invasively
evaluate liver stiffness. The efficacy of SWE in adults
has been demonstrated by numerous studies, but
there are few SWE studies of pediatric groups. Since
the liver stiffness values (LSV) vary according to the
device and the SWE method used, standard reference
values have not been established as yet. The aim of
this study was to establish the reference values of
normal liver stiffness in healthy children according to
the two SWE methods.

Materials and Method

Liver stiffness values were measured using the two
different SWE methods of point SWE (pSWE) and
2-dimensional SWE (2D-SWE) in 107 healthy children
aged 8-18 years with no liver disease. The pSWE
(EPQ) and 2D-SWE (EQI) measurements were taken
in one session on the same device (Philips Epiq Elite)
and after at least 4 hours of fasting. The effects on
liver elasticity values were investigated of gender,
age, body mass index (BMI), some biochemical
markers (such as fasting blood glucose, aspartate
aminotransferase (AST), alanine aminotransferase
(ALT), albumin, platelet, INR) and liver size.

Introduction

Ultrasonographic elastography is a new diagnostic
imaging modality that finds use in the diagnosis and
follow-up of chronic liver disease. Hepatic inflammation,
edema, cell damage and the development of
extracellular fibrosis represent the histopathological
process of chronic liver disease (CLD), which may
occur due to different etiological causes. In direct
proportion to fibrosis, the tissue hardens and the
intraparenchymal pressure increases, potentially
resulting in portal hypertension, liver failure (cirrhosis)
and associated complications. Even hepatocellular
cancer may develop in some cases of CLD. Therefore,
knowing the degree of fibrosis in the parenchyma is
very important for predicting the prognosis, treatment
planning and follow-up of CLD (1, 2). The gold standard
method for evaluating liver fibrosis is biopsy. However,
the search for non-invasive methods continues due to
the disadvantages of vulnerability to complications
because of its invasive nature, representing only
1/50,000 of the entire parenchyma, and requiring
special training and equipment (3).
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Results

The mean LSV was 4.04+0.84kPa ((95% confidence
interval (Cl1):3.67-4.42)) on pSWE and 4.41+0.71kPa
(95% Cl:4.09-4.72) on 2D-SWE. The upper limit LSVs
were found to be 4.42kPa and 4.72kPa, respectively.
The LSVs measured on 2D-SWE were found to be
higher than on pSWE ((median; min-max, 4.34kPa;
2.82-6kPa and 3.86kPa; 2.55-5.78, respectively,
(r=0.59, p<0.001)). A low-level significant positive
correlation was determined between LSV and age
(r=0.267; p=0.006). No significant association was
determined between LSV and hepatic size, gender,
BMI and biochemical markers.

Conclusion

In healthy children aged 8-18 years, the mean liver
stiffness reference values obtained on the Philips Epiq
Elite ultrasound device were 4.04+0.84kPa using the
pSWE method and 4.41+0.71kPa using the 2D-SWE
method.These reference values will help the SWE
method to be used more effectively in the evaluation
of liver parenchyma in chronic liver diseases.

Keywords: Children, Liver stiffness, Shear wave
elastography, Two-dimensional shear wave imaging,
Ultrasound

Sonographic elastography is a non-invasive imaging
method, the effectiveness of which in the evaluation
of liver stiffness (LS) has been investigated for
approximately 20 vyears and the development
process continues. There are basically two types of
sonoelastography techniques. In Strain Elastography
(SE), which is the first used elastography method,
external pressure is applied to the liver several
times (with the push-pull method) with the probe,
and the shape change created in the tissue is
evaluated qualitatively. The harder the tissue, the
less deformation there will be. This technique can
be applied in superficial tissues such as thyroid and
breast where probe pressure can be applied easily.
Information about tissue stiffness is evaluated visually
on gray scale or color maps. Semi-quantitative
measurements can be made by calculating the strain
index as a proportion of the adjacent normal tissue
color map. Tissue deformation can also be achieved
with strong collimated sound waves (ARFI: Acoustic
Radiation Force Impulse) produced by special probes
(4, 5).



Another elastography method is the shear wave
elastography (SWE) technique. In this method,
the propagation velocity of sound waves caused
by the force applied perpendicular to the tissue to
propagate in the transverse plane (shear wave)
in the parenchyma is measured. The oldest of the
shear wave (SW) generation methods is Transient
Elastography (TE), in which external mechanical
pressure is applied to the liver with a special probe
with a spring-piston mechanism. Another way to
generate SW is with powerful collimated one/multiple
ARFI packages created with special probes. There are
different SW methods (pSWE, 2D-SWE and 3D-SWE)
created with ARFI. In the point SWE (pSWE) method,
the velocity of the shear waves created in a small
area (1 cm) is measured with a single collimated and
reinforced ARFI package. There is no color map in this
method, and unlike TE, measurements are made with
gray-beard imaging. In the 2D-SWE method, unlike
pSWE, multiple parallel cylindrical ARFI packets are
sent to the tissue in real time, enabling more than
1000 measurements per second from a larger area
(5-7 cm). The obtained velocity values are evaluated
both qualitatively with the color map and quantitative
measurements are obtained with the region of interest
(RQI) placed in the colored area. Thus, by avoiding
large vascular structures and the gall bladder, it is
possible to obtain a homogeneous color map, and
measurement inconsistencies due to respiration are
minimized due to the large number of measurements
taken within milliseconds. These advantages provide
significant convenience in the evaluation of LS,
especially in children (6-8). 3D-SWE provides the
opportunity to perform quantitative measurement in
real time (9). The rate of SW propagation generated in
the tissue is obtained quantitatively in kilo Pacal (kPa)
or m/s (5, 9).

The degree of tissue hardening (ie., fibrosis) can be
evaluated according to the flexibility of the tissues
and the propagation speed of sound waves in the
parenchyma using elastography (5). However, the
variability of liver stiffness values (LSV) from device
to device limits the routine use of these methods
Therefore, in order to interpret liver fibrosis, each center
should establish normal LS reference values according
to its own device. LS reference values have been
established for some methods and devices in healthy
adult groups. However, there have not been enough
studies conducted on healthy children in this respect.
Although reference values for TE in children have
been determined, reference values have not yet been
established for p-SWE/2D-SWE, which is faster, easier
for routine use, and for which results equivalent to TE
have been reported in experimental studies (10-15).
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The aim of this study was to determine the liver
stiffness reference values for pSWE and 2D-SWE of
the devices used in our center in the healthy pediatric
age group. Thus it was aimed to contribute to the
more effective use of non-invasive SWE techniques
in the detection, follow-up and evaluation of treatment
response in cases of chronic liver disease.

Material and Method

This case-control study was conducted in accordance
with the ethical guidelines of the Helsinki Declaration
and Institutional Ethics Committee approval was
obtained. In keeping with the policies for a retrospective
review, the informed consent requirement was waived.

Study Population

In order to determine normal LSVs in the pediatric age
group, the study initially included a total of 128 patients
who presented at the pediatric gastroenterology clinic
of Suleyman Demirel University Medical Faculty with
cold, non-specific abdominal pain or similar mild
ailments between February 2021 and December
2022 and were considered generally healthy. The
clinical, laboratory and ultrasound (US) examination
data of the patients were obtained from picture
archiving and communication system (PACS).
The results of the biochemical tests (fasting blood
glucose (FBG), aspartate aminotransferase (AST),
alanine aminotransferase (ALT), albumin, platelet,
INR) and demographic data (gender, age, weight,
height and BMI) performed within a week before
the US examination were recorded. The subjects
were selected from non-obese children with normal
biochemical-microbiological test results (viral hepatitis
markers, liver function tests, total bilirubin, serum
albumin concentrations, complete blood count) and
B-mode ultrasound examination findings.

Childrenwere excluded fromthe studyifthey were aged
>18 years or <8 years,or had any liver disease (eg.,
NAFLD, acute/chronic hepatitis, cholestatic chronic
hepatitis, HBV/HCV infection), cardiopulmonary
disease, chronic inflammatory disease, autoimmune
disease, anti-inflammatory drug use, rapid weight
loss, known endocrinological diseases, or any kidney
disease determined in standard clinical and laboratory
evaluations according to the PACS data. After the
further exclusion of 6 children with normal laboratory
findings but BMI>2SD, 12 with BMI<-2SD, and 3
without US images and/or measurements in PACS
or with missing demographic data, a final total of 107
subjects were included in the study.
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Ultrasound Examination

All US examinations were performed by single
radiologist (H.A. who is an experienced ultrasound
doctor with 25 years in clinical practice) using a
Philips Epiq Elite machine (Philips Healthcare-Bothell,
Washington, USA) with a 1-5MHz convex broadband
transducer. The examinations were performed in the
supine position, with both arms at maximum abduction,
after at least 4 hours of fasting and at least 15 minutes
of rest (16). The liver parenchyma was evaluated
with subcostal and intercostal approaches in terms of
parenchymal echo and space-occupying lesions with
gray scale US. After general gray-scale examination,
elastographic measurements were obtained in the
right liver lobe in the last/second-last right intercostal
space, 1-2cm under the liver capsule, avoiding areas
with large vessels, without applying excessive pressure
to the probe. Liver stiffness was evaluated in the same
examination with two elastographic methods: pSWE
(EPQ) and 2D-SWE (EQI).

PSWE (EPQ) Measurement
The area 1cm in diameter to be measured was

determined with the moving track-ball and then by
pressing the "up-date" button, the image was recorded
for a total of 5 seconds (Fig.1). This procedure was
performed at least 5 times from the same region to

[Sample 4
EPQAvg 4.09 kPa
EPQ Std 0.329 kPa

Abdominal: Measurements and Calculations
ElastPQ Stiffness Measurements

Sample 1 Sample 5

EPQ Avg

EPQ Avg Vel

3.67 kPa
111 mis

3.01 kPa
109 m/s 1.00 mis
313 kPa
112 mis

409 kPa

EPQ Avg Vel EPQ Avg Vel 117 mis

EPQ Avg
EPQ Std

110 mis

EPQ Std Vel 006 m/s

Figure 1:

Liver stiffness measurement with pSWE (A) and
automatic hardness values of the device at the end of 5
measurements are shown (B).
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obtain an accurate stiffness average (17). If the
measurement process is not suitable, the device does
not give the measurement result. Measurements
with a result >1kPa were considered successful.
Finally, the median value of the measurements was
calculated, and liver stiffness measurements (LSM)
were recorded using the automatic calculation feature
of the machine. As a result of 5 measurements, those
with an IQR/median value of <30%, used as a reliability
indicator, were considered successful. Participants
with an IQR/median ratio of >30% of the average
stiffness value were excluded from the study.

2D-SWE (EQI) Measurement

For 2D-SWE measurement, a colored map box was
placed in a 5cm wide area free from large vessels in the
region where the pPSWE measurement was performed
(Fig.2). When the color map was observed to be filled
completely homogeneously, the recording was made
for 5 seconds by the subject holding the breath at the
end of the expiration. This recording process was
repeated three times (13,18,19). When little or no color
signal was obtained in the SWE box, the examination
was considered inadequate and these subjects were
excluded from the study. At the end of the examination,
a single measurement was made by placing an ROI
with a diameter of 20mm on the recorded image, to be
in the central and homogeneous colorised area as far
as possible (5). The mean LSM was then noted on the

- Liver EQI 3
EQIAvg 4.12kPa f

A

Liver EQLIC
Liver EQLIC

Figure 2:

Liver stiffness measurement with 2D-SWE (A) and
automatic hardness values of the device at the end of 5
measurements are shown (B).



report page, which includes the automatic calculations
of the device (5).

The results of LSM using pSWE and 2D-SWE can
be expressed in kPa or m/s. The units of kPa were
preferred in this study(5).

Power Analysis

The power analysis of the study was performed
using GPower 3.1.9.2. software (Universitaet Kiel,
Germany). The study was designed to be conducted
on healthy children to determine the normal reference
values of the pSWE (EPQ) and 2D-SWE (EQI)
methods of assessing the elasticity of the liver. In the
pilot study, the EPQ-median and EQI-median values
were calculated with the information obtained from 10
children, and it was decided to select the sample group
from the population by a simple random sampling
method. The effect size was determined as d=0.526
and n=46 for the EPQ-median measurements, and
d=0.358 and n=96 for the EQI-median measurements.
By considering the largest sample value, it was
decided to complete the study with a minimum of 96
healthy children. The study was completed a total of
107 children.

Statistical Analysis

The statistical analyses of the study were performed
using SPSS vn. 20.0 software (IBM Inc, Chicago,
IL, USA). Descriptive statistics were calculated as
meanztstandard deviation values, 5% trimmed mean,
and 95% confidence interval around the mean, median,
minimum, maximum, and percentiles (5, 10, 25, 50, 75,
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90, 95). The normality assumption was analyzed using
both Kolmogorov-Smirnov and Shapiro-Wilk tests for
all measurements. With the exception of the BMI-SD
scores, the distribution of all the other measurements
was found to be normal. The comparisons of all the
measurement values between the genders was
performed using the Independent Samples t-test, and
One-Way Analysis of Variance with the Tukey HSD
post-hoc test was used in comparisons according to
age groups. The relationships between EPQ- and
EQI-median values and other laboratory data (FBG,
AST, ALT, albumin, platelet and INR) were analyzed
with Pearson correlation analysis. A value of p<0.05
was considered statistically significant in the analyses.

Results

The characteristics of the subjects included in the
study are presented in Table 1. The total 107 children
comprised 66 (61.7%) females and 41 males with
a mean age of 13.4+2.77 years, mean weight of
43.05+12.87 kg, mean height of 152.36+15.36 cm, and
mean BMI of 18.14+2.86kg/m2.

The mean median values of the EPQ and EIQ
measurements were 4.04+0.84kPa (EPQ-IQR:0.87+
0.3, EPQ-IQR/median:21.41+7.61), and 4.41+0.71kPa
(EQI-IQR:0.76+0.57, EQI-IQR/median: 17.16+10.64),
respectively. A moderate and significant correlation
was observed between the median values of EPQ and
EQI (r=0.590; p<0.001). 95% confidence intervals
were calculated with 5% trimmed mean values for all
measurements (Table 2). The 5% trimmed mean is the

Table 1 Baseline characteristics of all the study participants

Male/Female (n) 41/66
Mean+SD
Age (years) 13.4+2.77
BMI (kg/m2) 18.14+2.86
BMI-SD -0.82+1.00
FBG (mg/dL) 94.59+16.27
Albumin (g/dL) 4.57+0.25
Aspartate aminotransferase (AST) (IU/L) 27.73+16.69
Alanine aminotransferase (ALT) (IU/L) 19.95+11.78
Platelet (103t 287.09+71.14
INR 1.07+0.09

BMI: body mass index, FBG: fasting blood glucose, SD: standard deviation
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Table 2

The liver stiffness values measured with pSWE and 2D-SWE in healthy children aged
8 to 18 years

Mean+SD 5% Trimmed mean 95% CI of mean Median (min-max)
(kPa) (kPa) (kPa) (kPa)

PSWE (EPQ)
median 4.04+0.84 4.03 3.67-4.42 3.86; 2.55-5.78
IQR 0.87+0.3 0.85 0.73-0.99 0.83; 0.43-1.56
IQR/medianian 21.41+7.61 21.01 18.04 - 24.78 21.5; 9-42
2D-SWE (EPQ)
median 4.41+0.71 4.41 4.09-4.72 4.34; 2.82 -6
IQR 0.76+0.57 0.69 0.51-1.01 0.67; 0.13-2.59
IQR/medianian 17.16+10.64 16.42 12.44 - 21.88 14.5; 3-45
Right lobe size (mm) 123.09+19.88 121.24 114.27 - 131.90 118; 100 -180

Cl: confidence interval, 2D-SWE: 2 dimensional shear wave elastography, EPQ: name of the pSWE method on the Philips Epiq
Elite ultrasound device, EQI: name of the 2D-SWE method on the Philips Epiq Elite ultrasound device, IQR: interquartile range,
pSWE: point shear wave elastography.

Table 3

Percentage values of measurements of liver stiffness using 2D-SWE and pSWE in healthy
children aged 8-18 years.

‘ (%) ‘ 5 ‘ 10 ‘ 25 ‘ 50 ‘ 75 ‘ 90 ‘ 95

PSWE (EPQ) (kPa)

median 2.64 3.13 3.39 3.88 4.74 5.26 5.71
IQR 0.44 0.49 0.65 0.83 1.03 1.35 1.53
IQR/medianian 9.30 11.30 15.75 21.50 25.25 29.70 40.20
2D-SWE (EPQ) (kPa)

median 291 3.47 4.09 4.34 4.76 5.57 5.97
IQR 0.14 0.25 0.35 0.67 0.90 1.69 2.47
IQR/medianian 3.30 5.90 8.75 14.50 24.25 35.00 43.95

2D-SWE: 2 dimensional shear wave elastography, EPQ: name of the pPSWE method on the Philips Epiq Elite ultrasound device,
EQI: name of the 2D-SWE method on the Philips Epiq Elite ultrasound device, IQR: interquartile range, pSWE: point shear wave
elastography.

mean value obtained as a result of subtracting the 5%
extreme values in the distribution of the variable. When
the measurement mean values and the trimmed mean
values were examined, they were seen to be quite
close to each other. Accordingly, it was observed that
there were no extreme values in the measurements
of the variables and that the distributions were not
skewed. A similar situation was encountered when the
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median values were analyzed. Significant percentiles
of all the measurement values were also calculated
(Table 3).

The correlation between the EPQ and EQI-median
values was examined. The LSVs of EIQ were found
to be moderately significantly higher than EPQ (med;
min-max:4.34kPa; 2.82 - 6 and 3.86kPa; 2.55 — 5.78,



respectively) (r=0.59, p<0.001). The correlations
between LSVs and patient descriptive information
(age, height, weight, BMI) and laboratory findings
(FBG, AST, ALT, albumin, platelet, INR) were
analyzed. A very low-level positive correlation was
observed between the age of the children and the
median pSWE value (r=0.267; p=0.006). No significant
correlation was found between other measurements
and the median values of EPQ and EQI.

Since there was a low correlation between the EPQ-
median value and age, the subjects were divided into
three age groups; 96-132 months (Group A), 133-
180 months (Group B), and 180+ months (Group C).
The EPQ and EQI measurements were compared
according to these groups (Table 4). The EPQ-median
measurement results differed significantly according
to age groups: median values were 3.75+0.70kPa in
Group A, 3.96+0.90kPa in Group B and 4.23+0.76kPa
in Group C (p=0.045). In the median EQI values, a
significant difference was observed in the age groups:
4.24+0.75kPa in Group A, 4.23+0.75kPa in Group B,
and 4.66x1kPa in Group C (p=0.051). The EPQ-IQR,
EPQ-IQR/median, EQI-IQR and EQI-IQR/median
measurement results did not differ significantly
according to age groups.

The measurement results of the study group were
compared according to gender in one-way analysis
of variance. All the EPQ and EQI values were slightly
higher in girls, but not at a statistically significant
level. In girls, the EPQ-median values were close to
each other in groups A and B, but significantly higher
in group C (p=0.040). The LSVs of EQI in girls were
not significantly different according to age groups
(p=0.137). In boys, the LSVs of both methods were
not significantly different (p=0.255). There was no
significant difference between height, weight and BMI
measurements according to gender. The fasting blood
glucose levels were significantly higher in boys than
in girls (p=0.003), however FBG levels were within
normal reference limits.

Discussion

The results of this study demonstrated normal LSM
reference values in healthy children aged 8-18 years
with two different SWE methods (pSWE and 2D-SWE).
The mean LSVs in all children were 4.04+0.84kPa
(95% Cl:3.67-4.42kPa) for pSWE and 4.41+0.71kPa
(95% Cl:4.09-4.72kPa) for 2D-SWE. The 2D-SWE
LSVs were higher than the pSWE values. While LSVs
had a low level of significant positive correlation with
increasing age, no significant difference was found
according to gender.
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To the best of our knowledge, few studies have been
conducted with the SWE method to determine the
normal stiffness reference values of the liver in healthy
children (13-15,20-22). In these studies, different
results were reported in liver parenchymal stiffness
values due to the difference in the devices used,
different sample sizes, and different age groups. Mjelle
et al. reported that the median stiffness of the liver in
children aged 4-17 years was 4.1kPa (IQR:3.6-4.7)
for pPSWE (Samsung) and 3.3kPa (IQR:2.7-4.39) for
2D-SWE (General Electric (GE))(21). Marginean et
al. reported LSV 3.72+0.48kPa for 2D-SWE (GE)
in children aged 3-18 years (20), and Galina et al.
determined values of 4.29+0.59kPa for 2D-SWE (GE)
in the 0-16 years age group (15). Franchi-Abella et
al. reported 6.58+1.46kPa for 2D-SWE (Aixplorer,
Supersonic Imaging) and Shin et al. reported
5.5+1.3kPa for 2D-SWE (Aixplorer, Supersonic
Imaging) in the 0-18 years age group (13,14).

Keeping the age group high in the current study
(8-18 years old) may have affected the higher LS
values than in other studies, because a positive
correlation has been shown between the increase in
age and elasticity values in children (20,21,23-25).
In the present study, a low level of significant positive
correlation was observed with the increase in age in
the pSWE method in LS values (r=0.267; p=0.006). In
the 2D-SWE method, there was a significant increase
in LS values, especially in the 180+ month group
(p=0.051). However, there are also studies reporting
that age does not affect LSVs (26,27).

In this study, gender was not found to affect LSM
values. Conflicting results have been reported in
the literature regarding the effect of gender on LSM
values. It has been suggested that LSM values may be
lower in girls due to the anti-fibrotic effect of estrogen
(15,20,25,28,29). In the present study, the fact that the
EPQ-median values in girls were close to each other in
the A and B age groups, but significantly higher in the
C group may support this idea (p=0.040). However, the
EQI-median values in girls did not differ significantly
between age groups. (p=0.137). However, there are
a few studies in literature reporting that gender has no
effect on LSVs (24,30-33).

In the current study, there was no significant
relationship between LS median values, liver size and
BMI, and this finding was consistent with the literature
(15,21,27,34).

In the current study, the LS values were found to be

higher in 2D-SWE than in pSWE (4.04+0.84/4.41+0.71,
p<0.001). There are very few studies comparing both
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methods. Mjelle et al. reported median LS values as
3.3kPa (IQR: 2.7-4.3) for 2D-SWE (GE) and 4.1kPa
(IQR: 3.6—4.7) for pSWE (Samsung) in a study of a
healthy 4-17 years age group (21). These results
contradict the results of the present study, which
could be attributed to the difference between the study
groups and the devices used. Therefore, a reliable
comparison cannot be made. In a study conducted
by Mulabecirovic et al., the 2D-SWE method of two
different devices (GE and Samsung) was compared
and significantly higher LSVs were determined
with the GE device (4.5£0.8 kPa and 4.1+0.8kPa,
respectively, p<0.001). The 2D-SWE LS values of the
current study are similar to the values obtained from
the GE device in the study by Mulabecirovic et al.
However, such a comparison may not be accurate, as
the aforementioned study was conducted on an adult
healthy group.

This study had some limitations. Although biopsy is
the gold standard method for liver disease detection,
healthy children could not be biopsied due to its
invasive nature and for ethical reasons. Therefore, it
cannot be said with 100% certainty that the participants
did not have liver disease. However, we minimized this
limitation by including individuals who were completely
normal in terms of anamnesis, laboratory findings and
US reports. Second, the intra-observer reliability of
the measurements could not be tested because the
measurements were taken in one session. As it is
difficult to apply in clinical practice, the subjects were
not called for remeasurement. However, the 25 years
of US experience of the examining physician may
partially compensate for this limitation. In addition,
intra-observer reliability could not be tested because
the measurements were made by a single physician.

In conclussion, LS normal reference values were
determined for two different SWE methods in the
same session in healthy children aged 8-18 years, in
this study. The LS median values were found to be
higher in the 2D-SWE method compared to pSWE.
The LSVs showed a weak positive correlation with
increasing age, but no significant correlation was
found with gender, BMI, liver size, and biochemical
markers. These reference values created for healthy
children will help the SWE method to be used more
effectively in the evaluation of hepatic parenchyma in
chronic liver diseases.
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Oz

Amag

Bu calismanin amaci tiroid timérlerinde Prostat Spe-
sifik Membran Antijen (PSMA) ekspresyonunun ayricl
tanidaki yeri ve prognoz Uzerine etkisinin arastiriima-
sidir.

Gere¢ ve Yontem

Farkli histolojik tipteki 95 tiroid kanseri tanisi alan has-
talarin parafin bloklarina immunohistokimyasal PSMA
ve CD34 uygulandi. Tumdral ve ekstratiimoral stro-
madaki vaskiler ekspresyon ylizdesi ve timor epite-
lindeki yogunluk skoru degerlendirildi ve PSMA eks-
presyon diizeyine gore gruplara ayrildi. Nihai PSMA
ifadesi, yogunluk ve ylizde puanlari carpilarak belir-
lendi.

Bulgular

Tiroid timérlerinde yeni damar olusumu olan alanlar-
da PSMA ile ekspresyon artisi izlendi. Non-neoplastik
tiroid dokusunda PSMA ile vaskiler boyanma saptan-
madi. Papiller Benzeri Niikleer Ozellikler Gosteren
Noninvaziv Folikiiler Neoplazi (NIFTP) vakalarinda
agresif timorlere gore karsilastirildiginda ekspresyon
artisi gordlmedi

Sonug¢

PSMA ekspresyon artisinin kot prognozla iliskili ol-
dugu saptandi ve NiFTP vakalarinin diger timoérler ile
ayriminda kullanilabilecegi yoniinde bulgular saptandi

Anahtar Kelimeler: Neovaskiilarizasyon, PSMA eks-
presyonu, Tiroid Karsinomu

Abstract

Objective

The aim of this study was to investigate the place
of Prostate Specific Membrane Antigen (PSMA)
expression in differential diagnosis and its effect on
prognosis in thyroid tumors.

Material and Method

Immunohistochemical PSMA and CD34 were applied
to paraffin blocks of 95 patients diagnosed with
different histological types of thyroid cancer. The
percentage of vascular expression in the tumoral and
extratumoral stroma and the density score in the tumor
epithelium were evaluated and grouped according to
PSMA expression level. Final PSMA expression was
determined by multiplying intensity and percentage
points.
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Results

An increase in expression was observed with PSMA
in areas with neovascularization in thyroid tumors. No
vascular staining was detected with PSMA in non-
neoplastic thyroid tissue. No increase in expression
was seen in Non-invasive folicular thyroid neoplasm
with papillary like nuclear features (NIFTP) cases
compared to aggressive tumors

Giris

Tiroid tumorleri gunluk pratikte en sik karsilasilan
endokrin timorlerdir (1). Klinikte tiroid nodult popu-
lasyonun yalnizca %5-10’'unda go6zlenmekte olup,
bunlarin ¢ogunlugu benign folikiler neoplaziler iken
yalnizca %2-5'i maligndir. Malign lezyonlarin %95'in-
den fazlasi tiroidin primer malignitesidir ve bunlar epi-
telyal orijinlidirler (1-5).

Benign tiroid nodulleri ve hiperplastik nodiller yaygin
olarak gorulurler. Bunlarin yaklasik %50’sinden faz-
lasi multinodiler guatr veya kronik tiroidit olgularidir.
Adenom gibi benign olusumlarin disinda tiroiditler,
granulomattz hastaliklar, kistik hastaliklar ve malfor-
masyonlar da tiroid nodulu seklinde ortaya ¢ikar (2).

Tiroid kanserlerinde izlenen major fenotipik 6zellikler
tiroid papiller karsinomunda 6zguin nukleer 6zellikler;
folikiler karsinomda invazivlik; meddiller karsinomda
noroendokrin 6zellikler; az diferansiye karsinomda
nekroz, insuler patern; indiferansiye karsinomda ise
yuksek mitoz, anaplastik 6zellikler ve yaygin nekroz
baskin nitelikler olarak gorular (1).

Anjiogenez buyime asamasinda fizyolojik bir surec-
tir ve 6nceden var olan damarlardan yeni damarlarin
gelismesi ve yenilenmesi anlamina gelir (3). TUmor
blylumesinde ve yayillmasinda anjiogenezis kritik
6neme sahiptir. Tumor ile iliskili anjiogenik faktorler
tumor hdcrelerinden ve tumdordeki inflamatuar hiicre
infiltrasyonundan saglanir (4). Antianjiyogenik ilacla-
rin kanser tedavisi icin artan kullanimi, temel ve klinik
arastirmalar sonucu ortaya ¢ikmistir. Bununla birlikte,
bu tir ilaclarin klinik yararlari nispeten dusuktir. Ge-
lismelerin, timor anjiyogenezini yoneten molekiler
sure¢ hiicresel mekanizmalarinin ve antianjiyogenik
tedavilere verilen yanitin daha kapsaml bir sekilde
anlasiimasindan gelmesi muhtemeldir (6).

PSMA, tip Il transmembran glikoproteini olup pros-
tatik gland epitelinde yaygin olarak eksprese olur
(7, 8). Prostat epitelinin yani sira tukuruk bezi, ince
bagirsak ve beyin dokusunda ve bazi solid tiimorle-
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Conclusion
It was determined that increased PSMA expression
was associated with poor prognosis, and it was found
that it can be used to differentiate NIFTP cases from
other tumors.

Keywords: Neovascular, PSMA Expression, Thyroid
Cancer

rin damar endotellerinde eksprese olmaktadir. Bazi
tumorlerde ise tUmor icerisinde yeni olusan damar-
larin endotellerinde boyanma gosterir (9). PSMA,
benign dokularin vaskiler endotelyal hiicrelerinde ve
de vaskdler tumorlerin neoplastik hiicrelerinde eks-
presyon gostermez (10). Bu ekspresyon davranisi ile
timoral vaskdler yapilarin diger vaskiler yapilardan
fakh oldugunu gostermekte ve tedavi imkani sagla-
maktadir (11).

PSMAya spesifik monoklonal antikor ilk olarak 1987
yilinda tarif edilmistir ve 7E11 olarak adlandiriimistir.
Baslangigta 7E11 antikoru immunohistokimyasal ola-
rak renal hicreli karsinom, transizyonel hiicreli karsi-
nom, mesane ve kolon karsinomlarinda yeni olusmus
vaskuler endotellerde boyanma gdstermistir (12). Bu
antikorun damar endotellerinde olan pozitifligi imma-
nohistokimyasal tanida kullanilabilir. Serum PSMA
dizeyleri klinik izlemde, PSMA isaretli ligandlar kulla-
nilarak yapilan radyolojik gériinttleme ile klinik evre-
lemede ve imminoterap6tik ila¢ olarak tedavide kul-
lanilabilir (13).

Gunumuizde anti-anjiogenik tedaviye yonelik ¢cok sa-
yida calismanin yapildigi ve ¢ogu timor icin anjioge-
nezisin kotl prognostik parametre oldugu kabul edil-
mekle birlikte bu alanda halen kapsamli ¢calismalara
ihtiya¢ duyulmaktadir. Calismamizda tiroid timorle-
rinde yeni damar olusumlarini immunohistokimyasal
olarak PSMA ve CD34 ile incelemeyi amagladik. Elde
edilen parametrelerin tiroid karsinomlarinin klasik
prognostik parametreler ile olan iliskisini arastirdik.

Gerec ve Yontem

Stleyman Demirel Universitesi Tip Fakiltesi Tibbi
Patoloji Ana Bilim Dal’'nda Ocak 2014 - Aralik 2020
tarihleri arasinda retrospektif arsiv taramasi yapilarak
rastgele secilen 47 tiroid papiller karsinom, 16 NiFTP,
dokuz malignite potansiyeli belirsiz iyi diferansiye ne-
oplazi, dokuz foliktler karsinom, 11 tiroid meduller
karsinom ¢ az diferansiye karsinom olmak tzere top-
lam 95 olgu c¢alisma grubunu olusturmustur. Dokuz
adet olan malignite potansiyeli belirsiz iyi diferansiye



neoplazi yeni siniflamaya gore tekrar degerlendirilmis
olup NIFTP kategorisine dahil edilmistir.

Calisma grubundaki olgulara ait 6rnekler %10’luk for-
maldehit soliisyonu ile tespit edilmis olup rutin doku
takibi ile hazirlanmis parafin bloklardan elde edilen
hematoksilen-eozin (H&E) boyali preparatlar arsiv-
den cikarilarak tekrar degerlendirilmis, timoral ve
non-timoral tiroid dokusunu birlikte bulunduran en
fazla timor hacmine sahip uygun parafin blok segil-
mistir. Histolojik degerlendirmenin yani sira olgulara
ait hasta ozellikleri (yas, cinsiyet) ve raporlara daya-
narak makroskopik ozellikler (tiroid bezi agirhg, lez-
yon boyutu, yerlesimi, multifokalite kapsul invazyonu)
ve mikroskobik 6zellikler (damar invazyonu, metasta-
tik lenf nodu varligi, lezyona eslik eden bulgular) not
edilmistir. Ayrica hasta kayitlari gecmisten glinimuze
kadar taranarak operasyon sonrasi metastaz gelisimi
ve 6lim durumlari kaydedilmistir.

Olgularin tamami PSMA ve CD34 markerlari ile im-
minohistokimyasal olarak boyandi.

PSMA

(Antikor Ozellikleri, Boyanma ve Degerlendirme)
Tamore ait bloklara imminohistokimyasal yéntemle
PSMA uygulandi. PSMA antikoru (klon 3ES6, izotip:
IgG1, kappa, DAKO flex, stabilize edici protein ve
0,015 mol/L sodyum azid iceren bir tampon icinde sivi
formda saglanan kullanima hazir monoklonal fare an-
tikoru; Carpenteria, USA) Ureticinin talimatlari dogrul-
tusunda hazirlandi. Formalinle tespit edilmis parafine
gOémuli bloklardan elde edilen 4 um kalinliginda sarjli
lamlara alinan doku 6rnekleri otomatize immuinohisto-
kimya cihazi ile boyandi. Pozitif kontrol olarak prostat
doku 6rnegi kullanildr.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Tumoral alanlar igerisindeki vaskuler yapilarda bo-
yanma yiizdesi, boyanma siddeti 151k mikroskobu (Ni-
konEclipse N I; Japonya) ile degerlendirildi. En yogun
alanda damar yogunlugunun timor hiicrelerine orani
1sik mikroskobu (NikonEclipse N I; Japonya) altinda
goriintll analiz programi (QuPath v3.0;Edinburg,is-
kogya) ile otomatize yiizde oran hesaplandi. Tumor
disi tiroid dokusuna ait damar endotellerinde boyan-
malar ylizde olarak not edildi. Olgular timar tipleri ve
diger ek ozelliklere gére gruplandirildi ve gruplar ara-
sinda PSMA ekspresyon skorlari karsilastirildi.

Boyanma %0 ila %100 arasinda yizde olarak ve yo-
gun alanda timoér hiicresi damar boyanma yiizdesi
olarak degerlendirildi.

Damar endotellerinin boyanmasi siddetine gore; glic-
I (skor; 3), orta (skor; 2), zayif (skor; 1), negatif (skor;
0) olarak degerlendirildi (14, 15)

CD34

(Antikor Ozellikleri, Boyanma ve Degerlendirme)
TUmore ait bloklara immunohistokimyasal yéntem-
le CD34 antikoru uygulandi. CD34 (klon: QBEnd 10
izotip 1IgG1 kappa, DAKO Flex, stabilize edici protein
ve 15 mmol/L sodyum azid i¢eren bir tampon iginde
sivi formda saglanan kullanima hazir monoklonal fare
antikoru; Glostrup,Danimarka) Ureticinin talimatlari
dogrultusunda hazirlandi. Formalinle tespit edilmis
parafine gomili bloklardan elde edilen 4 um kalin-
lginda sarjli lamlara alinan doku 6rnekleri otomatize
immunohistokimya cihazi ile boyandi.

Tumoral ve non-timoéral alanlarda damar endoteli
yatagini tespit etmek amaciyla boyamalar not edildi.
Gruplar arasinda karsilastirma yapilmaksizin yalniz-
ca damar yapilanmasinin tespiti gosterildi.

Sekil 1:

A) PSMA vaskiler ekspresyon skor 0 B) PSMA vaskdler
ekspresyon skor 1+ C) PSMA vaskiler ekspresyon
skor 2+ D) PSMA vaskiler ekspresyon skor 3+ (PSMA
DAB:200x)(kirmizi ok)

Sekil 2:

PSMA ile non-neoplastik alanda boyanma gorilmezken
(kirmiz1 ok) neoplastik alanda skor 1+ boyanma (elips

ile cevrelenmis alan) (A) CD34 ile neoplastik ve non-
neoplastik alanda vaskiler boyanma (kirmizi ok ve elips ile
cevrelenmis alan) DAB 40x

81



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

istatistiksel Analiz

istatistiksel analizler IBM SPSS 22 (Chicago, USA)
yazihmi kullanilarak yapildi. Degiskenlerin normal
dagilimina uygunlugu gorsel ve analitik yontemler-
le (Kolmogorov-Smirnow/Sharpi-Wilk testleri) ince-
lendi. Tanimlayici istatistikler sayi, ylizde, ortalama,
standart sapma olarak verildi. Normal dagilima sahip
degiskenlerin iki bagimsiz grup karsilastiriimasinda
Student t Testi, normal dagihma sahip olmayan de-
giskenler icin Mann Whitney U Testi kullanildi. Grup-
lar arasinda sikliklar bakimindan fark saptanip sap-
tanmadi§i Ki-kare testi kullanilarak karsilastirildi. iki
degiskenden daha fazla normal dagihhma uymayan
bagimsiz grup karsilastiriimasinda Kruskal Wallis
testi coklu karsilastirma testi kullanildi. Degiskenler
arasindaki iliski Spearman korelasyon analizi ile be-
lirlendi. p degerinin 0,05'in altinda oldugu durumlar
istatistiksel olarak anlamli olarak kabul edildi.

Bulgular

PSMA ekspresyon ylizdesi ortalama 33,61+31,47'dir.
PSMA ekspresyon yuzdesi ile klinikopatolojik para-
metreler arasindaki iliski Tablo 1'de 6zetlenmistir.
PSMA ekspresyon ylizdesiile lenfovaskiiler invazyon,
kapsul disi invazyon, tiroid disi invazyon, arasinda
istatiksel anlamli iliski saptandi (p<0,05, Ki kare tes-
ti). PSMA ekspresyon yiizdesi ile yas, cinsiyet, tiroid
bezi agirhg, timér boyutu, lokalizasyon, kapsil, pa-
piller yapi, odak, sag kalim, metastaz ve operasyon
sonrasi metastaz ile anlamli iliski bulunmadi (p>0,05,
Ki kare testi) (Tablo 1). PSMA ekspresyon yiizdesi
ile lenfovaskiler invazyon (p:<0,01, r:0,416), kapsdl
disi invazyon (p:0,005, r:0,289), tiroid disI invazyon
(p:0,048, r:0,203) ile orta derecede pozitif korelasyon
izlendi (Spearman korelasyon).

Ayrica yakin incelemede goriinti analiz yéntemi kul-
lanilarak x400 blyttme alaninda damar yogunlugu/
tumor hiicresi sayisi hesaplandi. Tiroid timdrlerinde
PSMA ekspresyon yiizdesi hotspot alanda %0-100
arasinda degerlendirildi. Minimum damar yogunlu-
gu/timor hicre orani %0 olup maksimum %47,97
olarak saptandi. Hotspot alanda PSMA ekspresyon
ylzdesi ile klinikopatolojik parametreler arasindaki
iliski Tablo 1'de 6zetlendi. Hotspot PSMA ekspresyon
yuzdesi ile lenfovaskiler invazyon, kapsiil disi invaz-
yon, tiroid disi invazyon, arasinda istatiksel anlaml
iliski saptandi (p<0,05, Ki kare testi). Hotspot PSMA
ekspresyon ylzdesi ile yas, cinsiyet, lokalizasyon, ti-
roid bezi agirhgi, timdér boyutu, kapstil, papiller yapi,
odak, sag kalim, metastaz ve operasyon sonrasi me-
tastaz ile anlamh iligski bulunmadi (p>0,05, Ki kare
testi) (Tablo 1). Hotspot PSMA ekspresyon ytizdesi
ile lenfovaskiler invazyon (p:<0,0001, r:0,416), kap-
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sul disi invazyon (p:0,01, r:0,289), tiroid disI invazyon
(p:0,048,r:0,203) ile orta derecede pozitif korelasyon
izlendi (Spearman korelasyon).

Tdmor disi tiroid dokusunda PSMA ekspresyonu
CD34 ekspresyonuna goére degerlendirildi. PSMA ile
ekspresyon %0-100 arasinda de@erlendirme alacak
sekilde hesaplandi. Buna gére non-neoplastik tiroid
dokusunda 86 (%90,52)'sinde boyanma goérilmedi.
Dort (%4,21) vakada %1 ekspresyon, dort (%4,21)
vakada %5 ekspresyon ve bir (%1,05) vakada %10
boyanma gorildi. Non-neoplastik tiroid dokusunda
PSMA ekspresyonu istatistiksel olarak anlamli degildi
(p>0,05, Kruskal Wallis test)

Tamor gruplari arasindaki PSMA ekspresyon yiizde-
si iliskisi degerlendirildiginde papiller tiroid karsinomu
ve NIFTP, folikiiler tiroid karsinomu ve NIFTP, mediil-
ler karsinom ve NIFTP arasinda istatistiksel anlama-
da fark saptandi (p<0,05, Kruskal Wallis Testi) (Tablo
2).

Tamor gruplari arasindaki hotspot PSMA ekspresyon
ylzdesi iliskisi degerlendirildiginde folikuler tiroid kar-
sinomu ve NIFTP arasinda istatistiksel olarak farklilik
saptandi (p<0,05, Kruskal Wallis Testi) (Tablo 2).

Papiller tiroid karsinomu histolojik varyantlari ve foli-
kiler tiroid karsinomu histolojik varyantlari arasinda
PSMA ekspresyon yiizdesi ve hotspot PSMA eks-
presyon yuzdesi arasinda anlamli fark gorilmedi
(p>0,05, Kruskal Wallis test).

PSMA ekspresyon skoru ile klinikopatolojik paramet-
reler arasindaki iliski Tablo 3'te 6zetlenmistir. PSMA
ekspresyon skoru ile lenfovaskiiler invazyon, kapsul
invazyonu, tiroid disi invazyon, metastaz ve operas-
yon sonrasi metastaz arasinda istatiksel anlamli iligki
saptandi (p<0,05, Ki kare testi). PSMA ekspresyon
skoru ile yas, cinsiyet, tiroid bezi agirlidi, timor boyu-
tu, lokalizasyon, kapstul, papiller yapi, odak, sag ka-
lhm ile anlamli iliski bulunmadi (p>0,05, Ki kare testi)
(Tablo 3). PSMA ekspresyon yuzdesi ile lenfovaski-
ler invazyon (p:<0,01, r:0,433), kapsul disiI invazyon
(p:0,02, r:0,238), tiroid disI invazyon (p:0,01, r:0,217),
metastaz (p:0,034, r:0,217) ve operasyon sonrasl
metastaz (p:0,039, r:0,231), ile orta derecede pozitif
korelasyon izlendi (Spearman korelasyon testi).

Non-neoplastik tiroid dokusunda PSMA ekspres-
yonunu istatistiksel olarak anlamh degildi ( p>0,05,
Kruskal Wallis test).



Siileyman Demirel Universitesi Tip Fakultesi Dergisi

PSMA yiizde ile klinikopatolojik paramatereler arasindaki iliski

PSMA Ekpresyonu Psma yilizde Kikare testi Hotspot yilizde Kikare testi
OrtalamatStandart Sapma p degeri p degeri
Yas
<50 35,92+31,35
0,431 0,855
>50 30,81+31,75
Cinsiyet
Kadin 32,07+30,44
0,410 0,514
Erkek 38,17+34,62
Lokalizasyon
Sag lob 29,18+28,76
isthmus 45,0+7,07
Sol lob 39,15+34,86 0,492 0,643
Sag lob + isthmus 0
Sol lob +isthmus 5,85+2,54
Lenfovaskiiler invazyon
Yok 26,57+28,72
0,000 0,000
Var 60,0+27,53
Kapsiil
Yok 35,88+31,34
0,371 0,576
Var 29,89+31,77
Kapsiil dig1 invazyon
Yok 35,88+31,34
0,007 0,005
Var 29,89+31,77
Papiller yapi
Yok 31,50+33,36
0,122 0,074
Var 36,92+28,38
Odak
Tek odak 32,43+31,55
0,626 0,888
Multiple odak 35,74+31,67
Tiroid disi invazyon
Yok 30,84+31,81
0,048 0,048
Var 44,0+28,54
Sagkalim
Yasiyor 33,97+31,44
- 0,285 0,292
Olu 0
Metastaz
Yok 31,77+31,48
0,638 0,105
Var 44,29+30,31
Operasyon sonrasl metastaz
Yok 31,79+30,71
0,305 0,073
Var 49,10+35,27
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PSMA yuzdesi ile tiroid timdrleri arasindaki iligki

PSMA yiizde p
Papiller Karsinom-NiFTP 0,004
Folikiiler Karsinom-NiFTP 0,001
Meddller Karsinom-NiFTP 0,000
Hotspot PSMA yiizde p
Folikiiler Karsinom-NiFTP 0,003
PSMA skoru ile klinikopatolojik paramatereler arasindaki iligki
Kategori skor 0 skor 1 skor 2 skor 3 p degeri’
Yas
<50 9(%17,3) 14(%26,9) 9(17,3) 20(38,5)
>50 14(%32,6) 8(%18,6) 6(%14,0) 15(%34,9) 0302
Cinsiyet
Kadin 17(%23,9) 17(%23,9) 13(%18,3) 24(%33,8)
Erkek 6(%25,0) 5(%20,8%) 2(%8,3) 11(%45,8) 0,648
Lokalizasyon
Sag lob 11(%21,6) 17(%33,3) 8(%15,7) 15(%29,4)
isthmus 0 0 1(%50,0) 1(%50,0)
Sol lob 12(%29,3) 4(%9,8) 6(%14,6) 19(%46,3)
Sol lob +isthmus 0 1(%100,0) 0 0 0,430
Lenfovaskiiler invazyon
Yok 22(%29,0) 21(%28,0) 13(%17,3) 19(%25,3) 0,000
Var 1(%5,0) 1(%5,0) 2(%10,0) 16(%80,0)
Kapsiil
Yok 13 (%22,0) 13(%22,0) 9(%15,3) 24(%40,7)
Var 10(%27,8) 9(%25,0) 6(%16,7) 11(%30,6) 0337
Kapsiil disi invazyon
Yok 22(%27,2) 21(%25,9) 11(%13,6) 27(%33,3)
Var 1(%7,1) 1(%7,1) 4(%28,6) 8(%57,1) 0018
Papiller yapi
Yok 18(%31) 13(%22,4) 6(%10,3) 21(%36,2)
Var 5(%13,5) 9(%24,3) 9(%24,3) 14(%37,8) 017
Odak
Tek odak 16(%26,2) 13(%21,3) 9(%14,8) 23(%37,7)
Multiple odak 7(%20,6) 9(%26,5) 6(%17,6) 12(%35,3) 0886
Tiroid disiI invazyon
Yok 22(%29,3) 17(%22,7) 13(%17,3) 23(%30,7)
Var 1(%5) 5(%25) 2(%20) 12(%60) 0013
Sagkalim
Yasiyor 22(%23,4) 22(%23,4) 15(%16) 35(%37,2)
Ol 1(%100) 0 0 0 0.170
Metastaz
Yok 22(%27,2) 20(%24,7) 12(%14,8) 27(%33,3)
Var 1(%7,1) 2(%14,3) 3(%21,4) 8(%57,1) 0034
Operasyon sonrasi donem metastaz
Yok 23(%27,1) 19(%22,4) 15(%17,6) 28(%32,9)
Var 0 3(%30) 0 7(%70) 0039
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Tartisma

Anjiogenezis timaor biylmesi ve metastaz acisindan
kuvvetli bir kolaylastirci faktdr olusturmaktadir. TUmor
hicrelerinin lenfatik damar icinde bulunmalari metas-
taz icin cok 6nemlidir. Lenfanjiogenezis de metastaza
katkida bulunmaktadir. Bilinen lenfanjiogenik buyi-
me faktorleri Vaskiler Endotelyal Buyime Faktéri-C
(VEGF-C) ve Vaskiiler Endotelyal Blyime Faktdri-D
(VEGF-D)'dir (16). Bir arastirma yazisinda vaskuler
invazyonu olan olgularda, vaskuler invazyonu olma-
yanlara gore ortalama damar sayisi yiksek bulun-
mustur (17).

O’Keefe ve ark. ile Chang ve ark. calismalarinda an-
jiogenezisi major stimiile eden protein olan VEGF ile
PSMA ekspresyonu arasinda uyum tanimlamislardir
(10, 18).

Michael ve ark. 119 mide ve 130 kolorektal kanser
hastasina ait dokularda neovaskiler PSMA ekspres-
yonunu incelenmislerdir. Kolorektal kanserlerde lenf
nodu metastazi olan olgularda %80 ve karaciger
metastazi olan olgularda %84,2 oraninda PSMA eks-
presyonu izlenmislerdir (19). Bizim calismamizda da
PSMA ekspresyonu lenfovaskuler invazyon ve metas-
taz acisindan degerlendirildiginde anlamli olarak fark
bulundu. PSMA ekspresyonu arttikca lenfovaskuler
invazyon ve metastaz olusumu artmaktadir. PSMA
mevcut antianjiogenik tedavi stratejileri icin ek veya
baska bir secenek olabilir.

Calismamizda PSMA ekspresyonunun kapsil invaz-
yonu, tiroid disi invazyon, lenfovaskiler invazyon,
operasyon aninda izlenen lenf nodu metastazi ve
benign-malign tiroid dokusuda ekspresyon gorulmesi
acisindan anlamli sonuclar elde edilmistir.

Morganteti ve ark. berrak htcreli renal hiicreli karsi-
nomlarda vena cava inferiora timor trombust yapan
vakalarinda neovaskiler PSMA ile gtcli ekspreyon
gormusler ve bu ekspresyonda izlenen artisin agre-
sif timor ile iliskili oldugunu ortaya koymuslardir (20).
Bizim calismamizda da izlenen agresif morfoloji ve
invazyonlarda saptanan asiri ekspresyon bunu des-
teklemektedir.

Weidner ve ark., bazi neoplazmlarda intratiimoral
mikrovaskiiler yogunlugu o6lcmek icin spesifik etkili
yontemler énerdi. Manuel olarak damar sayisi ve de-
receler O ila 3 gibi vaskiler yogunluk siniflandirmasini
kullanarak ya da panendotel hiicre belirteclerini kul-
lanarak bilgisayarl gortntt ile bunu gerceklestirdiler
(21). Weidner ve ark. bu calismalarinda intratimaoral
mikrovaskiiler yogunlugun morfometrik analizi icin 6z-
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nel (nitel) ydontemler ve nesnel (nicel) yontemleri ice-
ren Ozel yontemleri benimsemistirler (21). Nitel yon-
tem ile yapilan ¢alismada, PSMA ve CD34’lin sadece
vaskuler ekspresyonunu boyandi veya boynamadi
olarak degerlendirdiler. Giglu (yaygin gugli) boyama
3, orta (yaygin zayif veya fokal gii¢li) boyama 2, za-
yif boyama (damarlarin %5'inden azinda zayif boya-
ma) 1 ve boyanma yoklugu 0 olarak puanlandirmiglar.
Tamorle iliskili neovaskularitede PSMA skorunu, 2
veya daha yuksek bir boyama skoru olarak tanimladi-
lar. Nicel ydntemde ise objektif intratimoral vaskuler
elemanlar 10 blyik buyitme alaninda damar hiicre
sayisi piksel analiz yoluyla sayilarak ve her alanda-
ki toplam vaskdler alan odlcilerek yiizde olarak ifade
edilmis idi (21). Calismamizda ise bu ¢alismaya ben-
zer olarak QuPath piksel analiz programi vasitasiyla
400x blyutme alaninda yogun vaskuler boyanma ala-
ninin analizi yapildi. Manuel yéntem ile dogru orantil
sonuclar elde edildi ve istatistiksel olarak aralarinda
pozitif korelasyon saptandi. Kapsil invazyonu, len-
fovaskuler invazyon ve tiroid disi invazyon agisindan
yiksek oranda anlamhlik géralda.

Heitkotter ve ark. tiroid timorleri Gzerine PSMA eks-
presyonunu ve Galyum 68 isaretli Pozitron Emisyon
Tomografisi/Bilgisayarli Tomografi (Ga-PSMA PET/
BT) tutulumunu karsilastirmislardir. Elde edilen ve-
riler Gzerine yaptiklar degerlendirmede tiroid karsi-
nomlarinda neovaskiler PSMA ekspresyonu 6zellikle
tumorlerde diferansiyasyon kaybi oldugunda ve iyot
bazli radyoterapi hastaligi kontrol etmede etkisiz hale
geldiginde, PSMA hedefli radyoligandlarin veya anti-
kor bazli antianjiyogenik ajanlarin potansiyel terapétik
kullanimina isaret edebilir seklinde yorum yapmakta-
dirlar. Bu eldeki sonuclar dogrultusunda, iyi diferan-
siye tiroid karsinomlarinda gugli PSMA ekspresyonu
oldugunu ortaya koydular. Bununla birlikte, gelecekte-
ki yapilacak calismalarin da destegi ile, bu hastalarda
olas! bir radyoligand tedavisi icin iyi diferansiye tiroid
kanserinde radyoetiketli PSMA ligandlarinin disiind-
lebilecegini dnerdiler (22). Calismamizda da izlenen
non-tiimoral tiroid dokusunda ekspresyon gorilme-
mesi ve daha selim davranis sergileyen NiFTP vaka-
larinda PSMA ekspresyonunun tiimdrlere gore daha
az saptanmasi ilerideki radyoligand benzeri tedaviler
acisindan umut 1s1g1 olmaktadir.

Wernicke ve ark. tarafindan yapilan bir ¢alismada,
32 glioblastom vakasi degerlendirilmis, bunlarin timu
endotel hiicrelerinin morfolojisinden bagimsiz olarak
neo-vaskiler PSMA ekspresyonunun PSMA'nin po-
tansiyel yeni bir terapdétik vaskiler hedef olabilecegi
sonucuna varmislardir (23). Calismamizda prognoz
acisindan agresif seyir ile iliski gozlenmesi de bu ka-
niy1 destekler niteliktedir.
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Haffner ve ark. da yiksek dereceli oral skuamoz
hiicreli karsinom vakalarinda PSMA ekspresyonunu
degerlendirmis ve koti prognoz ile iliskili oldugunu
saptamistirlar (24). Bu da bizim ¢calismamizda oldugu
gibi solid timdrlerde kot prognoz ile iliskiyi destekle-
mektedir.

Schreiber ve ark. mesane Urotelyal karsinomlarinda
PSMA ekspresyonunu degerlendirmigler ve Urotelyal
karsinom alaninda non-timdral mesane dokusuna
oranla daha fazla ekspresyon goraldiguni saptamis-
lardir. Ayrica kas invazyonu, timor evresi, tumor dife-
ransiyasyonu agisindan anlamli sonuclar elde ettiler
(25). Calismamizda da tiroid digi invazyon, kapsiil
invazyonu acisindan anlamli fark izlendi. Ancak tu-
mor boyutu ve diferansiyasyon agisindan anlamh fark
saptanmadi. Bu da ¢alismamiza timor boyutu olarak
ekledigimiz parametrenin patolojik T evresi acisindan
eklenmemesi neden olabilir.

Kasoha ve ark. meme timorleri Gizerine yapmis ol-
duklari PSMA ekspresyon calismasinda ozellikle
uzak metastaz olan olgularda PSMA ekspresyonunun
daha yuksek oldugunu bildirmislerdir (26). Calisma-
mizda lenf nodu metastazi olan ve 5 yillik stirecte me-
tastaz gorulen olgularda PSMA ekspresyonu agisin-
dan anlamh fark saptandi bu da bahsedilen ¢alisma
ile benzerlik tasimaktadir.

Klein Nulent ve ark. adenoid kistik karsinomlarda
PSMA ekspresyonu ve PET iliskisini arastiran cals-
malarinda niks vakalarda PSMA ekspresyonunun
daha fazla oldugu sonucuna varmistirlar (27). Ca-
lismamizda niks acgisindan degil ama tiroid disi in-
vazyon, lenfovaskiler invazyon gibi k6t prognostik
kriterler acisindan degerlendirme yapiimis olup kéti
prognostik paramaterelerin yilksek PSMA ekspresyo-
nu ile uyumlu oldugu sonucuna varilmistir.

Kim ve ark. renal hiicreli karsinomda PSMA, Ki-67
ve diger bircok imminohistokimyasal belirtecler ile
yapmis olduklari ¢calismada PSMA ekspresyonunun
prognoz ile spesifik bir iliskisinin olmadigini saptadilar
(28). Calismamizda bu bulguya gore farklilik saptan-
masindaki neden neovaskiiler ekspresyonun deger-
lendirilmemesidir. Bu nedenle bu agidan neovaskiiler
PSMA ekspresyonunun incelenmesi prognoz izerine
etkisi ve iliskisi acisindan farkli sonuglar gosterecektir.

Schmidt ve ark. akciger tumorlerinde neovaskiiler
PSMA ekspresyonunu degerlendirmislerdir. Biyuk
hiicreli karsinom ve adenokarsinomlarda spesifik fark
izlenmemekle birlikte ki¢ik hicreli karsinom ve sku-
amoz hicreli karsinomlarda yuksek histolojik derece
ile anlamh fark saptamiglardir. Diger klinikopatolojik
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ve prognostik veriler ile anlamli fark bildirmemislerdir
(29). Bizim calismamizda tumoérler arasinda histo-
lojik fark Uzerine parametremiz olmadigi i¢in yorum
yapamadik. Ancak folikiiler karsinom-NIiFTP, papiller
karsinom-NiFTP, mediiller karsinom-NIFTP arasin-
da belirgin istatistiksel anlamhlik izlendi. invazyon
ve metastaz yapmayan diger timérlere gore daha iyi
prognoza sahip NiFTP vakalarinda diisiik ekspresyon
gorilmesi yiksek PSMA ekspresyonlarinin kétl prog-
noz ile iliskisini destekler niteliktedir.

Van de Wiel ve ark. yapmis oldugu solid timorlerde
PSMA ekspresyonunu degerlendirdikleri arastirmada
renal hiicreli karsinomlarda PSMA ekspresyonunun
lenfovaskdiler invazyon, metastaz ve olim ile iliskili
oldugu ve kotl prognoza isaret ettigi saptamislardir.
Tiroid timérlerinde ise lenfovaskiler invazyon, timor
boyutu ve metastaz ile iliskisi bildirmislerdir. Meme
karsinomlarinda ise yalnizca metastaz ile iliskisi sap-
tamislardir.  Ayni sekilde kolorektal adenokarsinom-
larda karaciger ve lenf nodu metastazi ile anlamli iliski
bildirmislerdir (30). Yine bu bulgular bizim ¢alismami-
za benzer ozellikteydi.

Van de Wiel ve ark. yapmis oldugu solid timoérlerde
PSMA ekspresyonunu degerlendirdikleri arastirmada
gastrik adenokarsinomlarda TNM evresi, grade ve
survey agisindan anlamli fark izlememislerdi. Pank-
reatik duktal adenokarsinomlarda ise 6zelllikle TNM
evresi KRAS mutasyonu agisindan anlamli fark sap-
tanmamislardi (30). Bu ¢alismalar ile bizim ¢alisma-
miz arasinda farklilik mevcuttu. Calismamizda timor
boyutu ile PSMA ekspresyonlari arasinda bu ¢alisma-
da oldugu gibi fark izlenmedi. Metastaz agisindan bi-
zim calismamizda bu ¢alismadan farkli olarak PSMA
ekspresyonunda anlamli fark saptandi. Bunun nedeni
timar gelisimlerinde rol oynayan molekiler mekaniz-
malarin farkli olmasi olabilir.

Sonug¢

Sonug¢ olarak; tiroid tiimorlerinde kapsul invazyonu,
tiroid disi invazyon, lenfovaskuler invazyon, metastaz
onemli prognostik parametrelerdendir. Calismamizda
izlenen bu parametrelerde PSMA ile anlamli iliski ol-
masi olgularin seyri acgisindan bizlere on fikir verebilir.
Ayrica non-neoplastik tiroid alanlarinda ekspresyon
gorilmeyip neoplasitk alanlarda izlenen neovaskiiler
yapilarda gorilen boyanma yalnizca benign-malign
ayrimi konusunda degil ilerleyen siirecte tedavi aci-
sindan da bizlere isik tutacaktir. Klinik seyri oldukca
iyi, 2017 yilinda literatiire giren ve Diinya Saglhk Or-
guti (DSO) tarafindan tani kategorisine alinan NiFTP
ile diger timorler arasinda da ekspresyon farklihgi
goOstermesi bu agidan klinik ve patolojik tani agisin-



dan katki sunmaktadir. Bu konunun immunohistokim-
yasal ve molekdler ek ¢alismalar ile desteklenmesinin
ayricl tani ve tedavi agisindan énemli etkisi olacagini
disinmekteyiz.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Bu calisma icin SDU Tip Fakiiltesi Klinik Arastirmalar
Etik Kurulundan onay alinmistir (Tarih: 03.02.2021,
No: 59).

Bilgilendirilmis Onam
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Finansman
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Amag
lyilestirici etkisi nedeniyle yaygin olarak kullanilan
keten tohumunun onerilen ginlik doz asildiginda,
bdbrek dokusu Gizerindeki etkilerini arastirmay! amac-
ladik.

Gerec ve Yontem

Erkek Wistar Albino cinsi ratlar her grupta 8 adet ola-
cak sekilde 4 gruba ayrildi. Gruplar: kontrol, OD-1 (1,4
mg/kg/giin), OD-2 (2,8 mg/kg/giin) ve OD-3 (5,6 mg/
kg/guin) seklinde isimlendirildi. Her bir doz asimi olan
gruba, 7 gin boyunca oral gavaj yolu ile 6gutiimus
keten tohumu verildi. Deney sonunda kan ve bébrek
ornekleri alindi. Kan érnekleri santrifiijlenerek bdbrek
fonksiyon analizleri icin serumlarina ayrildi. Bébrek
orneklerinin yarisi -20 °C'de biyokimyasal analizler
yapilana kadar saklandi ve kalan dokular histopato-
lojik analiz icin %10 tamponlu formalin ile fikse edildi.

Bulgular

Serum ure ve BUN seviyeleri, kontrol grubuyla karsi-
lastirildiginda, doz asimi olan tim gruplarda 6nem-
li 6lcide artti (timi icin p<0.05). TAS seviyeleri,
OD-3 grubunda kontrole goére anlamli olarak azaldi

(p=0,044). Tum asiri doz gruplarinda renal TOS du-
zeylerinde kontrole gore artis vardi ve ayrica OSI di-
zeyi, OD-3 grubunda kontrole gére anlaml diizeyde
artti (p=0,016). OD-1 ve OD-2 gruplarinda kontrol gru-
buna gore histopatolojik degisiklikler gozlenmezken,
OD-3 grubunda anlamli olmayan histopatolojik degi-
siklikler belirlendi.

Sonug¢

Onerilen giinliik dozun uzerinde keten tohumu kul-
laniminin bobrek dokusu i¢in tehdit olusturabilecedi
kanisina varildi. Bu nedenle yarari igin kullanilirken,
toksik etkilerine maruz kalmamak i¢in asiri ve uzun
sureli kullanimdan uzak durulmahdir.

Anahtar Kelimeler: Bobrek, Doz asimi, Keten tohu-
mu

Abstract

Objective
We aimed to investigate the effects of flaxseed,
which is widely used due to its healing effects, on the
kidney tissue when the daily recommended dose is
exceeded.
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Material and Methods

We divided the male Wistar Albino rats into four
groups of eight, namely the control, OD-1 (1.4 mg/
kg/d), OD-2 (2.8 mg/kg/d), and OD-3 (5.6 mg/kg/d)
groups. Ground flaxseed was administered to each
overdose group by oral gavage for 7 days. At the
end of the experiment, blood and kidney samples
were collected. Blood samples were centrifuged and
serum was separated for renal function analyses.
The half of the kidney samples were stored at -20
°C until biochemical analyses and we fixed the
remaining tissues with 10% buffered formalin for
histopathological analysis.

Results

Serum urea and BUN levels were significantly
increased in all overdose groups compared to the
control group (for all p<0.05). TAS levels significantly

Introduction

Herbal medicines have been used for therapeutic
purposes since ancient times. With the development
of the pharmaceutical industry, plant analyses
have increased and many herbal medicines have
been produced for use in medicine. Some of them
are frequently used in modern medicine (such as
acetylsalicylic acid, digoxin, and morphine).

Flax is a plant from the Linaceae family and its
botanical name is Linum usitatissimum. Its seed is also
known as flaxseed or linseed. Its spectrum of use in
herbal medicine has increased due to a growing body
of scientific evidence about it and has suggested that
it may be useful in the treatment of some diseases.
Flaxseed is a food with high nutritional value due to
its content, therefore it is used as a medicinal product
(1). Flaxseed contains a high percentage of fat, most
of which is composed of alpha-linolenic acid, which is
partially converted to docosahexaenoic acid, omega-3
fatty acids, and eicosapentaenoic acid in the body. It
also has a variety of bioactive compounds such as fiber,
flax protein, lignans, and cyanogenic glycosides (2, 3).
The antimicrobial, antioxidant, and anti-inflammatory
effects of flaxseed have been proven in many studies,
and thanks to these effects, many diseases are
healed in herbal medicine (1, 2). It has been shown
to have healing effects on burn wounds, skin, mucosal
irritation, and even bone healing (3-5). It is used for
the treatment of gastrointestinal system diseases such
as reflux, gastritis, enteritis, ulcer, dyspepsia, and
intestinal diverticulosis. Due to the fiber and mucilage
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decreased in the OD-3 group compared to the control
(p=0.044). There was an increase renal TOS levels
in all overdose groups compared to the control
and also, OSI level of the OD-3 group significantly
increased compared to the control (p=0.016). While
histopathological changes were not observed in OD-1
and OD-2 groups compared to the control group,
there were non-significant histopathological changes
in OD-3 group.

Conclusion

It was concluded that the use of flaxseed above the
recommended daily dose can pose a threat to kidney
tissue. So, while being used for its benefit, in order not
to be exposed to its toxic effects, overuse and long-
term use should be avoided.

Keywords: Flaxseed, Kidney, Overdose

it contains, it is used in constipation so has a laxative
effect (2). In addition, it is mentioned that flaxseed has
positive effects on diabetes, cardiovascular disease,
arthritis, osteoporosis, neurological disorders, cancer,
and various chronic diseases (1, 6, 7).

It is generally consumed by people in 4 common
forms; whole flaxseed, flaxseed oil, ground flaxseed,
and partially defatted flaxseed meal (6). Although it
varies according to the indication, it is recommended
to use 50 g of flaxseed as an average daily dietary
supplement (6, 8-10).

In addition to these positive effects, it is reported by
scientific sources that it also contains some toxins. It
contains low amounts of cyanogenic glycosides and
is nontoxic (8) but can become toxic in long-term use
(11). Cyanogenic glycosides can be converted to
toxic hydrogen cyanide when the seeds are ground
or crushed. Some commercial flaxseeds have been
found to contain high levels of cadmium and are not
recommended for long-term use. In addition, when
flaxseed is not consumed with enough water, it can
cause intestinal obstruction.

In light of this information, we predict that the kidney,
which is the elimination organ, may be adversely
affected as a result of the unawareness consumption
of flaxseed who believe that they will get more benefits
by consuming more doses. For this reason, we aimed
to investigate the effects of flaxseed, which is widely
used due to its healing effects, on the kidney tissue
when the daily recommended dose is exceeded.



Material and Method

Flaxseed Product and Diets

Ground full-fat flaxseed was used in this study. It was
mixed with distilled water and then mashed with a
micro cutter, so finally, we prepared aqueous flaxseed
mucilage. Each animal was fed with flaxseed at the
determined dose by oral gavage except the control
group for seven days. Three gradual overdoses were
chosen based on the recommended daily dose (10).

Subjects and Experimental Design

A total of thirty-two adult male Wistar rats (250-300(9)
were housed in cages with ad libitum food and water.
Rats were maintained in a controlled temperature
(22 + 2 °C) environment with a 12 h light/dark cycle
and all experiments were conducted during the light
cycle. All procedures were arranged in accordance
with animal welfare. The study was approved by the
Local Ethical Committee for Experimental Animal
Ethics of Suleyman Demirel University (Protocol
Number: 15.09.2022-06/86) and conformed to the
Experimental Animals Research Laboratory and the
Animal Research: Reporting In Vivo Experiments
(ARRIVE) guidelines and institutional guideline.

Thirty-two rats were divided into four groups randomly,
each of 8 animals:

Group 1: Control (C): Rats were not treated with
ground flaxseed.

Group 2: Overdose-1 (OD-1): Rats received 1.4 mg/
kg/d ground flaxseed by peroral for 7 days.

Group 3: Overdose-2 (OD-2): Rats received 2.8 mg/
kg/d ground flaxseed by peroral for 7 days.

Group 4: Overdose-3 (OD-3): Rats received 5.6 mg/
kg/d ground flaxseed by peroral for 7 days (12).

Sample Collection and Tissue Preparation

After the experiment, rats were euthanized under
anesthesia with ketamine (90 mg/kg) and xylazine
(10 mg/kg) intraperitoneally. Blood samples were
taken and kidney tissues were removed. The blood
samples were taken into the serum separated tubes
and centrifuged at 10.000 rpm for 5 min. to separate
serum for renal function marker analysis. The part
of kidney tissue was placed in 10% neutral formalin
for the histological procedure and the part of the
tissue was collected for biochemical analyses. Renal
tissues belonging to each group stored at -20°C were
weighed separately and diluted 10 times with 50 mM
phosphate buffer (pH 7.4) after bringing them to room
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temperature. Homogenization was completed by
treatment with the tissue shredder (Janke&Kunkel,
Ultraturrax T-25, Germany) and then with the sonicator
(UW-2070, Bandeun Electronic, Germany). Tissue
samples were centrifuged at 10.000 rpm for 10 min.
with a refrigerated centrifuge, and the supernatant was
taken and transferred to eppendorf tubes. TAS and
TOS parameters were studied by spectrophotometric
method using ELISA kits (Rel Assay Diagnostics Kit,
Mega Tip, Gaziantep/Turkiye) and microplate reader
(Biotek® Instruments, USA) in the supernatants
obtained.

Identification of Serum Biochemical Markers

The renal biochemical parameters of urea, uric acid,
BUN, and creatinine in serum were measured in a
clinical chemistry autoanalyzer (Gesan production
Chem 200, Italy) at the MAKU-VET Animal Hospital.

Identification Of Tissue Total

Antioxidant Status (TAS)

It was carried out by applying the spectrophotometric
protocol with commercially purchased TAS Kkits in
the renal homogenates acquired from all groups. To
indicate the total antioxidant status, the antioxidants
present in the specimen induce the reduction of ABTS
(2,2'-azino-his (3-ethylbenzothiazoline-6-sulphonic
acid)) radicals in the kit, causing the navy blue-green
color of ABTS to disappear. The total antioxidant
capacity is determined by measuring the wavelength
of 660 nm in the microplate reader. This assay is set
with Vitamin E analog (Trolox), a stable antioxidant
solution, and defined as Trolox equivalent (mmol
Trolox Equiv/L) (13).

Identification of Tissue Total Oxidant Status (TOS)
It was performed by applying spectrophotometric
protocol with commercially purchased TOS kits in renal
homogenates acquired from all groups. This assay is a
colorimetric method evaluated spectrophotometrically
at 530 nm. The oxidants in the specimen oxidize the
iron ion complex. The ferric ion creates a chromogenic
compound complex in an acidic medium. The density
of the color is commensurate to the quantity of oxidant
in the sample. The assay is adjusted with hydrogen
peroxide and results are indicated as H,O, equivalent
(umol H,O, Equiv/L) (14).

Identification of Tissue Oxidative Stress

Index (OSI)

OSl, which is a marker of the rate of the oxidative
stress, was calculated according to the following
formula: OSI (arbitrary unit) = [TOS (umol H202
equiv/l) ITAS (mmol Trolox equiv/l) x 100] (15).
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Histopathological Procedure

At the end of the experiment, rats were weighed and
sacrificed and their right kidney was removed. Kidneys
were placed in 10% neutral buffered formalin at room
temperature. Later, they were processed with alcohol,
blocked with paraffin, and sectioned. Slides, formalin-
fixed, paraffin-embedded, stained with H&E technique.
On slices with 3-4 um thickness, the histopathological
changes assessment of kidney tissue was performed
using light microscopy. Cortex and medulla were
evaluated at x200 or x400 magnifications separately
in ten different areas of each slide and used a modified
semi-quantitative scale for evaluation; [(0): no damage,
(2): mild damage, (2): moderate damage, (3): severe
damage] (16). Finally, the analyses were carried out on
images taken using NIKON digital camera ((ECLIPSE
Ni-U, Nikon, Tokyo, Japan).) and the scale bar was
added to the images

Statistical Analyses
The statistical analyses were made by using a

The Effect of Overdose Flaxseed on Kidney Tissue

Windows® compatible SPSS® 20.0 program.

Biochemical parameters and histopathological scores
were compared between the groups with One-way
ANOVA (post hoc Tukey) tests. Variables are shown
as mean * standard deviations. P < 0.05 was set as
the significance value.

Results

Biochemical Findings

Serumureaand BUN levels were significantlyincreased
in all overdose groups compared to the control group
(for all p=0.018, p=0.033, and p=0.000, respectively).
There was no significant change in creatinine levels
compared to the control. The uric acid level increased
in the OD-2 group compared to the control, but this
increase was not statistically significant (Table 1). A
statistically significant decrease in renal TAS levels
was observed in the OD-3 group compared to the
control (p=0.044). Although there was an increase in

Table 1 Effect of flaxseed on serum levels of renal function markers

Urea . . BUN -
(mgldL) Uric Acid (mg/dL) (mgldL) Creatinin (mg/dL)
Control 52.0 + 6.52 1.37 £ 0.69 24.29 +3.04 0.71+£0.10
OD-1 61.00 + 4.72* 1.31+£0.40 28.50 + 2.20* 0.71 +£0.03
OD-2 60.25 + 7.04* 1.85+0.98 28.15 + 3.29% 0.71 +0.07
OD-3 66.87 + 3.64* 1.37£1.03 31.25+1.70° 0.72£0.13

Values are expressed in mean = SD. n = 8 per group. One way ANOVA (post hoc Tukey test) was used for comparison between
groups. *p < 0.05 was considered statistically significant when compared to the control group. BUN: Blood urea nitrogen;

OD-1: Overdose-1; OD-2: Overdose-2; OD-3: Overdose-3.

Effect of flaxseed on total antioxidant/oxidant status in renal tissues

TOS TAS osl
(umol H,0, eq/L) (mmol Trolox eq/L) (AU)
Control 4.90 £ 0.97 1.28+£0.20 0.38 +0.07
OD-1 550 £1.42 1.31+£0.22 0.42£0.12
OD-2 5.08 + 1.62 1.12+0.19 0.46 +0.17
OD-3 6.49 £ 2.23 0.94 £ 0.33* 0.79 £ 0.45**

Values are expressed in mean + SD. n = 8 per group. One way ANOVA (post hoc Tukey test) was used for comparison between
groups. p < 0.05 was considered statistically significant when compared to the control group. *: p=0.044; **: p=0.016;
TAS: Total antioxidant status; TOS: Total oxidant status; OSI: oxidative stress index; OD-1: Overdose-1;

OD-2: Overdose-2; OD-3: Overdose-3.
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renal TOS levels all overdose treatment compared to
the control but not statistically significant. According
to the calculations, the OSI level of the OD-3 group
showed a statistically significant increase compared to
the control (p=0.016) (Table 2, Figure 1).

Histopathological Findings

The control group showed normal tissue architecture
based on the kidney tissues’ histopathological
evaluation. BothOD-1and OD-2groupsshowednormal
structuring and no noticeable pathological changes
were observed. But mild/moderate histopathological
changes were observed in the OD-3 group. When
the Malpighi corpuscle was evaluated, glomerular
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Figure 1:

Comparison of TAS, TOS, and OSI levels of kidney
tissues in experimental groups.

A: Total Antioxidant Status (TAS) values; B: Total Oxidant
Status (TOS) values; C: Oxidative Stress Index (OSlI)
values; *comparison with the control group (p<0.05).
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degeneration and Bowman's capsule dilatation were
observed in some of them. In addition, mild/moderate
capillary hemorrhage and vasocongestion were
observed in some intertubular areas. The eosinophilic
changes, a marker of degeneration, were observed in
some tubular epithelium (Fig. 2). Minimal mononuclear
cell infiltration was observed in some areas. The
histopathological scores were shown in Table 3.

:

MEDULLA |

CONTROL

0D-2

0D-3

Figure 2:

Representative histopathological changes of kidney
tissue between the groups.

(1A, 1B) Control rats, normal tissue architecture. (2A, 2B)
Rats treated with 1.4 mg/kg/d, showing the cortex and
medulla. Normal tissue architecture, no obvious pathological
changes. (3A, 3B) Rats treated with 2.8 mg/kg/d, had
normal tissue architecture, and no obvious pathological
changes. (4A, 4B) Rats treated with 5.6 mg/kg/d, showing
mild/moderate glomerular degeneration with a thick arrow,
eosinophilic tubular epithelium with a long thin arrow, and
intertubular hemorrhage/congestion with a short thin arrow.
Mononuclear cell infiltration with an arrowhead. H-E, scale
bars = 50 um

Table 3 Effect of flaxseed on total antioxidant/oxidant status in renal tissues

Control OD-1 OD-2 OD-3
Glomerular degeneration 0.13+0.35 0.25+0.46 0.25+0.46 0.38 £ 0.51
Tubular degeneration 0.25+0.46 0.25+0.46 0.13 +0.35 0.50 + 0.53
Hemorrhagelcongestion 0.13+£0.35 0.13+0.35 0.25+0.46 0.38 £0.51
Mononuclear cell infiltration 0.13+0.35 0.13+0.35 0.13+0.35 0.25 +0.46

Values are expressed in mean = SD. n = 8 per group. One way ANOVA (post hoc Tukey test) was used for comparison between
groups. P < 0.05 was set as the significance value. No significant difference between the groups. OD-1: Overdose-1;

OD-2: Overdose-2; OD-3: Overdose-3.
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Discussion

Flaxseed has been used and is still being used in the
health field, as its many healing effects have been
discovered. Although it varies according to the purpose
of use, 50 g/day of flaxseed is stated to be a safe dose
by many sources (6, 8-10). Until now, many studies
have been conducted on the curative effects and
indications for use of flaxseed, and the toxic content
of flaxseed has also been mentioned in the literature,
however, the modeled-overdose experimental studies
are limited.

Therefore, we aimed to see the biochemical and
pathological changes on the tissue if the recommended
daily dose is exceeded by using flaxseed overdose
models in our experiment. We conducted this study
using three different overdose experimental models.
At the end of the experiment, the overdose groups
were compared between each other and also to
the control group in terms of oxidative stress and
histopathological changes.

Oomah and Mazzareportedintheir study thatlong-term
use of flaxseed would lead to some toxic effects (17).
Histopathologically, there was no difference between
OD-1 and OD-2 groups compared to the control group.
It does not mean that long-term consumption of these
doses is safe since the current experiment has an
acute process. Pathological changes were observed in
the OD-3 group, although not significant compared to
the control group. According to these results, the OD-3
level signals danger for the kidney tissue and seems to
be out of the safe range. Many studies mention many
compounds in flaxseed that have a damaging effect on
the human and animal body. Wiesenfeld et al. reported
that the high amount of unsaturated fatty acids in its
content oxidizes in vivo and causes the formation of
free fatty acids. Therefore, long-term use of flaxseed
will reduce antioxidant compounds while increasing
oxidative stress (18). In the present study, especially
in the OD-3 group, the increase in BUN and urea (for
all p=0.018, p=0.033, and p=0.000, respectively), and
the increase in TOS and OSI (p=0.016) in the tissue
support the findings. While some literature mentions
the antioxidant activity of flaxseed (19), paradoxically
others mention that flaxseed triggers the formation of
oxidative stress (18). Some studies have mentioned
that oxidative stress results in kidney tissue damage
(20, 21). In our study, it was seen that excess flaxseed
disrupted the oxidative balance and tissue damage
could be explained by this.When the literature is
examined, it is revealed that the efficacy is dose-
dependent or related to long-term exposure. Since
kidney tissue is a tissue with a high blood supply,
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it will be easily affected by oxidative stress, which
has systemic activity. The presence of pathological
changes in the kidney tissue of the OD-3 group and
the shift of the balance in the oxidative system in favor
of TOS indicate that the kidney tissue is affected.

In addition, linatine, a compound in flaxseed, is
a pyridoxine antagonist. Pyridoxine deficiency is
associated with homocysteinemia and leads to renal
failure (22). This clinical condition develops as a
result of long-term use. Although it was used for a
short time in the current experiment, it may generate
the pathological basis of future kidney failure due to
the high dose. ElImowafy A., showed an increase in
plasma levels of uric acid, urea, and creatinine in rats
treated with 10% flaxseed diet compared to the control
(23). Ahmed S. M. et al. found that uric acid, urea, and
creatinine levels increased in the flaxseed oil treatment
compared to the control group (24).

Another study has mentioned that cyanogenic
glycosides (linamarin, linustatin, neolinustatin) in
flaxseed are toxic if consumed without cooking (10). As
a result of chewing and digesting flaxseed, hydrogen
cyanide, a strong toxic compound, is produced (25).
Consumption of flaxseed by grinding is one of the
traditional methods and in the current experiment,
rats were fed using this method. And the resulting
oxidative stress is triggered probably by the toxic
products, so the resulting reactive oxygen species
(ROS) may damage tissue and cause pathological
changes As a matter of fact, oxidative stress-related
kidney tissue damage studies have been reported in
the literature until now (26—28). A study reported that
if flaxseed consumption increases, urinary excretion
of thiocyanate, a metabolite of cyanogenic glycosides,
also increases (8). In other words, high-dose use or
long-term use of flaxseed is a burden on the kidney.
This means that the acute period of high-dose flaxseed
consumption may adversely affect kidney functions.

Like many plants, flaxseed has a load of cadmium, a
toxic heavy metal absorbed from the soil. Cadmium
has a long half-life in the human body, thus high-dose
exposure or long-term exposure causes accumulation
in tissues. One of the organs primarily affected
by cadmium toxicity is the kidneys, manifested
by decreased glomerular function (29). Although
pathological findings were observed in the highest
dose group of the current study, it suggests that it may
be a sign of toxicity, but further determination analyses
are still required to confirm this toxicity.

Although no toxicity has ever been reported in
clinical studies of adding flaxseed to the diet, it has



been reported that flaxseed contains potentially toxic
compounds such as cyanogenic glycosides, linatine,
and cadmium. In conclusion, itis important to recognize
that conclusive scientific data is needed to support
the concept of toxicity from any of these compounds.
However, although there is no short-term striking
effect of using flaxseed above the recommended daily
dose, it is recommended to avoid at least long-term
use to avoid its toxic effects.
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Oz

Amag

Calismamizda, primer hiperparatiroidi (p-HPT) nede-
ni ile opere edilen hastalarda goruntileme yontem-
lerinin basarisi ve preoperatif bulgularin postoperatif
sonuglara etkisi arastirildi.

Gerec ve Yontem

Bu calismada Ocak 2008 ile Aralik 2010 tarihleri ara-
sinda Yuzunct Yil Universitesi Tip Fakiltesi Genel
Cerrahi klinigi tarafindan p-HPT nedeni ile opere edi-
len 50 ardisik olgunun verileri prospektif olarak ince-
lendi. Calisma siresi boyunca hastalarin demografik
verileri, klinik bulgulari, ameliyat dncesi ve sonrasi
laboratuvar sonuglari, ameliyat éncesi donemde lo-
kalizasyon amaciyla yapilan ultrasonografi (USG),
sintigrafi ve bilgisayarli tomografi (BT) bulgulari, ame-
liyat ve patoloji raporlari incelendi ve kaydedildi. Elde
edilen veriler istatistiksel olarak analiz edildi.

Bulgular

Kas iskelet sistemi agrilarinin en sik (%80) hastaneye
basvuru nedeni oldugu goruldi. Opere edilen hasta-
larda ameliyat sonrasi serum parathormon (PTH) ve

kalsiyum seviyelerinin ameliyat éncesi déneme gore
anlamli oranda diistigu tespit edildi (p<0.05). iki ta-
rafli boyun diseksiyonu yapilan hastalarin orani %30
idi. Bezlerin histopatolojik incelemesinde hastalarin %
88'inde adenom tespit edilirken paratiroid hiperplazi-
si olarak rapor edilenlerin orani ise % 12 idi. Ayrica
hastalarin % 4’tnde patolojik bezler ektopik yerlesimli
(retrotzofagial, 6n mediasten) iken, % 4 hastada ise
¢ift adenom mevcut idi. USG'nin patolojik bezleri tes-
pit etmedeki sensitivitesi %72 olarak hesaplandi. Bu-
nunla birlikte USG’nin ektopik yerlesimli (%4) ve cift
adenom (%4) olan lezyonlarin tamaminda dogru loka-
lizasyon yapamadigi goérildi. Es zamanl tiroidekto-
mi yapilan hastalarda, ameliyat sonrasi kalsiyum de-
gerleri tiroidektomi yapilmayanlara benzerken 2. giin
PTH degeri daha diistik bulunmustur.

Sonug

Ultrasonografi yuksek tanisal degere sahip olmakla
birlikte atipik yerlesimli, multipl lezyonlarda yanlis lo-
kalizasyona sebep olabilmektedir. Cerrahi eksploras-
yon arttikca postop hipokalsemi riski artmaktadir.

Anahtar Kelimeler: Endokrin cerrahi, Paratiroid ade-
nomu, Hiperparatiroidi.
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Abstract

Objective

To investigate the success of imaging methods and
the effect of preoperative findings on postoperative
results in patients who underwent surgery for primary
hyperparathyroidism (p-HPT).

Material and Method

In this study, the data of 50 consecutive patients who
underwent p-HPT surgery at the General Surgery
Clinic of Yuzuncu Yil University Faculty of Medicine
between January 2008 and December 2010 were
prospectively analyzed. During the study period,
the patients’ demographic data, clinical findings,
preoperative and postoperative laboratory results,
findings of ultrasonography, scintigraphy, and
computed tomography performed for localization in
the preoperative period, and surgery and pathology
reports were evaluated and recorded. The obtained
data were statistically analyzed.

Results

Musculoskeletal pain was the most common (80%)
reason for the patients’ presentation to the hospital.
In the operated patients, the serum parathormone
and calcium levels significantly decreased compared
to the preoperative period (p<0.05). The rate of

Introduction

Primary hyperparathyroidism (p-HPT) is a common
endocrine disease that occurs as a result of the
excessive and uncontrolled secretion of parathyroid
hormone (PTH) from one or more glands. The
main effects of PTH are calcium mobilization from
bones and renal calcium reabsorption. The resulting
hypercalcemia is the main biochemical manifestation
of the disease. p-HPT can be seen throughout life
but peaks in middle age. It is two to three times more
common in women (1). The imaging of the parathyroid
glands aims to determine the location of the glands
before a surgical intervention rather than diagnosis.
As localization methods, in addition to non-invasive
options, such as ultrasonography (USG), computed
tomography (CT), magnetic resonance imaging
(MRI), and sestamibi scintigraphy, there are invasive
methods, including selective venous catheterization
and angiography (2). In patients with recurrent HPT or a
history of neck surgery, the necessity of a preoperative
localization examination is indisputably accepted (3—
5). In localization studies of parathyroid pathologies,
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patients who underwent bilateral neck dissection
was 30%. In the histopathological examination of the
glands, adenoma lesions were detected in 88% of the
patients, and the rate of those with a pathology result
of parathyroid hyperplasia was 12%. In addition,
4% of the patients had ectopic pathological glands
(retroesophageal, anterior mediastinum), and 4% had
double adenomas. The sensitivity of ultrasonography
in detecting pathological glands was calculated as
72%. However, ultrasonography did not accurately
localize all ectopic (4%) and double adenoma (4%)
lesions. The postoperative calcium values were similar
between the patients that underwent simultaneous
thyroidectomy and those that did not undergo this
operation, but the parathormone values measured on
the second postoperative day were significantly lower
in the former.

Conclusion

Although ultrasonography has a high diagnostic
value, it can cause mislocalization in the presence
of multiple lesions with atypical localization. The risk
of postoperative hypocalcemia increases as surgical
exploration increases.

Keywords: Endocrine surgery, Parathyroid adenoma,
Hyperparathyroidism.

the most commonly used imaging methods are USG
and sestamibi scintigraphy. The sensitivity of the
combined use of these two techniques has been
reported to be between 70-90% (6-8).

This study aimed to investigate the success of imaging
methods and the effect of preoperative findings on
postoperative results in patients who underwent
surgery for p-HPT.

Material and Method

This clinical study was prospectively conducted by
examining 50 consecutive patients who underwent
surgery with the diagnosis of p-HPT at the General
Surgery Clinic of Yuzuncu Yil University Faculty
of Medicine (YYUTF) between January 2008 and
December 2010. The patients’ demographic data,
complaints, preoperative and postoperative laboratory
findings, findings obtained from imaging examinations
(USG, scintigraphy, and CT) performed to determine
localization in the preoperative period, surgical
findings, and histopathological examination results of



samples were recorded, and the obtained data were
statistically analyzed.

The study was commenced after receiving approval
from the ethics committee of YYUTF, dated
10.09.2008 and numbered 2008/08. Written informed
consent was obtained from all participants. This
study complies with universal ethical standards and
the 1964 Declaration of Helsinki and its subsequent
amendment. All the cases included in the study were
patients who were evaluated by both the general
surgery and endocrinology clinics and scheduled
for surgery after the diagnosis of p-HPT was made.
Patients diagnosed with secondary and tertiary HPT
were excluded from the study. The diagnosis of
p-HPT was diagnosed based on high serum calcium
and parathormone levels, a low phosphate level, a
high calcium level in spot urine, and normal kidney
functions (9). Preoperative serum 25-OH vitamin D,
thyroid-stimulating hormone (TSH), free T3 (fT3),
free T4 (fT4), alkaline phosphatase (ALP), albumin,
creatinine, creatinine in spot urine, calcium (Ca),
and creatinine in 24-hour urine were also measured.
The same endocrinology faculty member performed
parathyroid adenoma localization in all the patients
using preoperative USG. PTH values were determined
in the serum samples obtained at the 30th minute
after surgery (early PTH level), and in addition to PTH,
calcium and phosphorus values were also measured
in the serum samples taken on the postoperative first,
second, and third days. The parathyroid gland was
surgically removed, histopathologically examined in
the pathology laboratory, and its weight and size were
recorded.

Sestamibi scintigraphy was performed in 13 cases
with indications. In addition, CT or MRI was performed
in patients whose lesions could not be visualized with
scintigraphy. The same surgical team with sufficient
experience in thyroid and parathyroid surgery
performed surgery in all the cases. The side of the
lesion was explored in patients detected to have a
single lesion on radiological images, and bilateral neck
exploration in those with bilateral lesions or without
any lesion detected by radiological imaging methods.
In cases where p-HPT was accompanied by a thyroid
nodule, lobectomy or bilateral total thyroidectomy was
also performed.

Statistical Analysis

SPSSv. 17.0 software package was used for statistical
analysis of the data. Categorical measurements
(gender, complaint, comorbidity, surgical findings,
and type of surgery) were obtained as numbers
and percentages, and continuous measurements

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

(calcium, phosphorous, wurine calcium, PTH,
alkaline phosphatase, and creatinine) as mean
(and minimum-maximum where necessary). The
independent-samples t-test was used to compare
continuous measurements between the patient with
and without hypocalcemia. The paired-samples t-test
was conducted to compare time-varying dependent
measurements, i.e., comparison of the values before
and after surgery. The statistical significance level was
taken as 0.05 in all the tests.

Results

Preoperative Characteristics

The preoperative characteristics of the patients
are summarized in Table 1. Of the 50 patients
included in the study, 84% were women. The mean
+ standard deviation (SD) (minimum-maximum)
value of age was 51.2 £ 11.23 (20-77) years. Ten
patients were asymptomatic and diagnosed using
the results of biochemical analysis. Among the
common patient complaints at the time of presentation
to the hospital were musculoskeletal pain (80%),
gastrointestinal system complaints (burning sensation
in stomach, etc.) (56%), and bone fractures (8%).
Common comorbidities were thyroid nodules (56%),
hypertension (24%), and nephrolithiasis (24%). Of the
25 cases in which bone mineral density was measured
due to various indications, 11 had osteoporosis and
13 had osteopenia, and one had normal bone mineral
density. In addition, two patients had a family member
with multiple endocrine neoplasia (type 1 in one and
type 2A in the other).

Preoperative Laboratory Values

The preoperative mean = SD serum parathormone
(488.94 + 582.84 pg/ml), calcium (11.605 + 1.56 mg/
dL), and spot urine calcium (26.620 + 18.06 mg/dL)
levels were above the reference values. However, the
mean + SD serum phosphorus level was below the
reference range (2.5072 + 0.77 mg/dL). The urea and
creatinine levels were normal in all the patients (Table
1).

Surgical Findings

Unilateral exploration was performed in 70% of the
patients with a single adenoma detected by imaging
methods. In 40% of these patients, lobectomy was
added to treatment due to the presence of a thyroid
nodule.

In 12% (n = 6) of the patients, the pathological parathy-
roid gland could not be removed at the first operation
(persistent HPT). Unilateral exploration was performed
in four of these patients. In the second operation
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Preoperative laboratory values of the patients

n Minimum Maximum Mean SD
Age, years 50 20 7 51.22 11.235
Vitamin D (ref: 20-120 mgl/L) 29 2.7 160.0 24.659 33.2288
Daily urine Ca (ref: 0-250 mg/dL) 45 77.0 450.0 218.49 8.7227
Daily urine Cr (ref: 11-20 mg/dL) 46 7.6 182.3 54.728 34.0673
Daily urine volume 46 460 2,200 1,146.09 408.142
Spot urine Ca (ref: 6.6-21.3 mg/dL) 48 2.5 94.5 26.620 18.0685
Spot urine Cr (ref: 0.7-1.5 mg/dL) 47 24.4 948.0 98.878 133.0383
Serum Cr (ref: 0.8-1.2 mg/dL) 50 0.3 1.2 0.671 0.2277
PTH (ref: 15-65 pg/ml ) 50 94 2,900 488.94 582.844
Serum Ca (ref: 8.4-9.7 mg/dL) 50 10.0 19.2 11.605 1.5608
Serum P (ref: 2.7-4.5mgldL) 47 1.00 5.10 2.5072 0.77236
ALP (ref: 5-270UIL ) 50 106 3,068 507.90 583.083
Albumin (ref: 3.5-5.2 giL) 50 3 5 4.36 0.412
24-hour urine CalCr (0.09-0.16) 45 0.11 2.05 0.4927 0.31692
TSH (ref: 0.35-4.94 microU/l) 49 0.0 35.0 1.921 4.9696
fT3 (ref: 1.71-3.71pg/mL) 46 15 6.3 2.978 0.8069
fT4(ref: 0.7-1.8 ng/dL) 49 0.7 1.9 1.100 0.2691
Spot urine CalKr (ref: 0.09-0.16) 47 0.03 2.06 0.3713 0.30914

ALP: Alkaline Phosphatase, Ca: Calcium, Cr: Creatinine, fT3: Free Tri-lodothyronine (T3), fT4: Free Thyroxine (T4),
P: Phosphorus, PTH: Parathyroid Hormone, SD: Standard Deviation, TSH: Thyroid-Stimulating Hormone

undertaken in these patients, adenoma lesions were
found during bilateral exploration performed on
average 4.6 days after the first operation.

In two patients who developed persistent HPT despite
bilateral exploration, ectopic adenomas were removed
during the reexploration procedure performed at 15
months and three months after the first operation,
respectively.

Simultaneous with parathyroidectomy, bilateral total
thyroidectomy (28%) was performed in 14 patients
with thyroid nodules, thyroid lobectomy in the same
number of patients [n = 9 (18%) on the right, n = 5
(10%) on the left], and total thyroidectomy on one side
and subtotal thyroidectomy on the other side in one
(2%) patient (Table 2).

Imaging and Localization Findings

In addition to neck USG performed in all the patients,
sestamibi scintigraphy was undertaken in 13 cases,
and localization examinations with CT and MRI in one
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patient. USG successfully detected the localization of
pathological glands in 78% of the patients, this rate
was 53.8% in scintigraphy.

Comparison of Preoperative Imaging and
Surgical Findings

There was no relationship between the accuracy of
localization with USG and adenoma size. The effect
of USG on the diagnostic accuracy of pathological
parathyroid gland localization was statistically
significant (p < 0.05). It was determined that diagnostic
accuracy was statistically significant in pathological
parathyroid glands with a lower localization than those
with an upper localization (p < 0.001). Pathological
glands could not be accurately localized by USG in
two patients with double adenomas. When the patients
with and without consistent surgical findings and USG
findings were compared, the mean preoperative PTH
value was significantly higher in those with consistent
findings (p = 0.042).
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Types of operations performed together with parathyroidectomy

n %
Only parathyroidectomy 21 42.0
Bilateral total thyroidectomy 14 28.0
Right lobectomy 9 18.0
Left lobectomy 5) 10.0
Total thyroidectomy on one side and subtotal thyroidectomy on the other side 1 2.0
Total 50 100.0

Adenoma lesions were reported in 90.9% (n = 22)
of the patients with serum vitamin D levels below 20
mcg/l. This rate was found to be 85.7% (n = 7) among
the patients with a vitamin D level above 20 mcg/I.

Laboratory Findings

Table 3 presents the serum PTH levels of the patients
at the postoperative 15th minute and the serum PTH,
Ca, and P levels at the postoperative first, second, and
third days. The mean serum PTH value significantly
decreased in the early postoperative period compared
to the preoperative period (p < 0.05). However,
the serum PTH level significantly increased on the
postoperative first, second, and third days compared
to the early postoperative period (p < 0.05). This value
exceeded the normal level in 22% of the patients
on the postoperative third day (minimum: 67 pg/ml,
maximum: 212 pg/ml).

When the serum calcium values were examined,
there was a significant decrease on the postoperative
first day compared to the preoperative value, but no
significant change was found in the following days.
In addition, postoperative manifest hypocalcemia (<7
mg/dl) developed in a total of six patients.

The serum phosphorus level significantly increased
from the postoperative second day compared to the
preoperative period (p < 0.05) (Table 4).

Pathology Findings

The histopathological diagnosis was in agreement with
preoperative evaluation findings in 88% of the patients.
However, in 12% of the patients, a frozen section
examination was required in tissues considered to be
parathyroid adenomas. Parathyroid adenomas were
present in 44 patients who underwent surgery for
p-HPT, and parathyroid hyperplasia was present in six
patients. The smallest pathological parathyroid gland

excised was 90 mg, and the largest gland was 11,600
mg. The mean gland weight was 1941,38 mg.

The histopathological characteristics of the cases that
did and did not undergo simultaneous thyroidectomy
(n = 29 and n = 21, respectively) are summarized
in Table 5. In a patient who underwent bilateral
total thyroidectomy and adenoma excision due to
a multinodular goiter and parathyroid adenoma,
the pathology result of the thyroid paraffin section
examination was reported as papillary cancer. No
additional surgical treatment was applied to this
patient.

In the group that simultaneously underwent thyroide-
ctomy, the PTH value was significantly lower on the
postoperative second and third days (p = 0.004 and
p = 0.077, respectively), and the phosphorus value
was significantly lower on the postoperative first and
second days (p = 0.029 and p = 0.059, respectively).
When the postoperative serum calcium values
were compared, no significant difference was found
between the two groups (p > 0.05).

Discussion

Hypercalcemia is the main biochemical finding of
p-HPT, which occurs as a result of the excessive
and uncontrolled secretion of PTH from one or more
glands. Although p-HPT can be seen at any age, and
it is two to three time more common in middle-aged
women (1). In the current study, the number of women
with p-HPT was more than five times the number of
men with this disease, and the mean age of all the
cases was 51.2 years, which is consistent with the
literature.

The clinical presentation of p-HPT has changed over
the years, and the diagnosis of this disease is now

101



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

more frequently made based on biochemical/hormonal
data alone in less symptomatic/asymptomatic patients.
While nephrolithiasis was reported at a rate of 57% in
earlier series, later studies indicated a much reduced
rate, e.g., 17% reported (10). Twelve of our patients
(24%) had a history of nephrolithiasis that could be
directly associated with p-HPT. General complaints
of the musculoskeletal system were present in 40%
of the patients. To determine whether the complaints
of patients with such non-specific complaints are
associated with p-HPT, it is necessary to compare
the incidence of these patient complaints with healthy
individuals of similar age and characteristics in the
medium-long term after surgery.

In light of the 2002 National Institutes of Health (NIH)
conference surgical indication criteria, in the current
study, three (6%) patients had urinary calcium
excretion over 400 mg/day, 22 (44%) patients were
aged below 50 years, 12 (24%) patients had a serum
calcium value over 12 mg/dl, 29 (58%) patients had
decrease of more than 30% in expected creatinine
clearance according to age, and 12 (24%) patients
had nephrolithiasis (11,12). When we evaluated five
of the 2002 NIH operational criteria, namely age,
history of urolithiasis, daily urinary calcium excretion,
decrease in creatinine clearance, and serum calcium
level, we determined that seven of the 50 patients
did not meet any of these criteria, while two patients
met four criteria. The mean number of criteria met by
the patients was 1.56. It is possible that patients who
underwent surgery without meeting the NIH criteria
had other surgical indications that we did not evaluate
in our study.

In this study, the mean calcium value was 11.6 mg/dl,
and the calcium level was normal in two patients. In
cases of vitamin D deficiency accompanying p-HPT,
calcium can be found at normal levels.

The phosphorus level has been reported as 2.9 + 0.1
mg/dl in cases with mild p-HPT (13). In our patient
group, the mean phosphorus value was 2.5 mg/dl.
Phosphorus deficiency was evident in 25% of the
p-HPT cases. In addition, 30 patients (60%) had
low phosphorus levels (p < 2.7). High phosphorus
deficiency may be due to frequent vitamin D deficiency
or the more severe course of p-HPT in our patient
group. Although the vitamin D levels were lower in the
patients with low phosphorus values, the difference
was not statistically significant (17.9 + 23.2 vs. 41.08 £
46.8, p = 0.089).

The mean PTH level in mild p-HPT was previously
reported as 121 + 7 pg/ml (13). In our sample, the
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mean PTH level was 489 pg/ml, and the median PTH
level was 276 pg/dl. This may be an indication that
p-HPT was more severe in our patient group.

In patients with p-HPT, it is expected that the 25-OH
vitamin D level is low, but the 1-25 OH vitamin D level
is close to the upper limit (13). In our patient group, the
mean 25-OH vitamin D level was 24.66 mcg/l. Among
the 29 cases in which 25-OH vitamin D levels were
measured, 10 had severe vitamin D deficiency (<10),
and 12 had mild vitamin D deficiency (<30). Only
seven patients had normal vitamin D levels. When the
cut-off value of the vitamin D level was taken as 30
mcg/ml, it was determined that the mean calcium level
was higher in the patients with a low vitamin D level
compared to those with a normal vitamin D level. The
phosphorus level of these patients being expected
lower suggests that their high calcium level can be
attributed to the more severe course of p-HPT only in
these patients.

In mild p-HPT, the amount of urinary calcium excretion
has been reported to be 248 + 12 mg/day. Similarly,
in our study, we found the amount of urinary calcium
excretion as 218.5 mg/day. The moderate urinary
calcium excretion level of our patients despite severe
p-HPT may be related to their high concomitant
vitamin D deficiency. It has been reported that urinary
calcium excretion is lower and PTH levels are higher in
p-HPT cases with low vitamin D levels (14). Although
urinary calcium excretion was not correlated with the
vitamin D level in our study, the amount of daily urinary
calcium excretion was found to be lower in the patients
with a low vitamin D level (177 mg/day vs. 277 mg/
day, p = 0.025).

Parathyroid adenomas tend to be located more
commonly in the lower pole (12). In the current study,
parathyroid adenomas were found in the lower pole in
most of the patients (58%). In some small adenomas,
normal parathyroid tissue can be seen with a thin
margin. The weight of the adenoma can vary from 300
mg to 6-7 g. Adenoma size ranges from 1 cm to 3-4
cm (15). In our patient group, the size of parathyroid
adenomas ranged from 1 to 7.5 cm, and adenoma
weight from 90 mg to 11.6 g. The mean adenoma
weight was calculated as 1.9 g. These findings can be
accepted as a further indication that p-HPT was more
severe in our patients.

The sensitivity and specificity of sestamibi scintigraphy
have been reported to be 50-100% and 75-100%,
respectively (16). Concomitant thyroid pathologies
can also have very important effects on scintigraphy
findings. In our study, surgical findings were found



to be in agreement with scintigraphy findings in only
seven (53.8%) of the 13 patients who underwent
sestamibi scintigraphy.

In p-HPT, the sensitivity of USG in detecting the
localization of enlarged glands is between 67 and 87%
(17-21). Similar to the literature, in our study, the rate
of agreement between USG and surgical findings was
found to be 78%. We determined that the sensitivity
of USG decreased in cases of atypical localization or
double adenomas located in the upper pole.

Transient hypocalcemia is common after parathyroid
surgery. Although transient hypocalcemia is seen
in 10-20% of patients, this rate can increase to
35% in some series (22—-24). The risk of transient
hypocalcemia is low in mild HPT. If the parathyroids
have been suppressed, secretion usually recovers
rapidly within a few days. However, longer-term
hypocalcemia may develop due to damage to the
normal parathyroid glands or ‘hungry bone syndrome’.
Permanent hypoparathyroidism is seen in less than
1% of cases. In our study, there were 19 patients with
a decreased phosphorus level on the postoperative
third day compared to the preoperative value. In these
patients, the vitamin D and urinary calcium excretion
levels were higher compared to those with an
increased phosphorus value, albeit not at a statistically
significant level (26.9 vs. 12.2, p = 0.092 and 248.9 vs.
199.1, respectively; p = 0.083). These findings may
indicate that higher vitamin D levels increase the risk
of hungry bone syndrome development as a factor
that accelerates mineralization.

The risk of permanent hypoparathyroidism after thyroid
surgery varies depending on the extent of surgery.
It may develop due to direct injury, unintentional
removal, or devascularization of the parathyroids. In
the current study, the serum calcium value decreased
below 8.5 on the postoperative first day in 21 patients
and remained below 8.5 mg/dl in 17 patients on the
postoperative third day. On the postoperative third
day, the PTH value increased in 35 patients compared
to the earlier evaluation, and this decreased continued
in 10 patients. The PTH value measured on the
postoperative third day was below 10 in six patients.
Since there was no long-term follow-up in our study, we
do not know how many patients developed permanent
hypoparathyroidism. However, we consider that these
six patients are in the risk group. The common feature
of this patient group is that all underwent bilateral
exploration and thyroidectomy. Although the exact
cause is unknown, increased bone turnover, increased
ionized calcium levels, and suppression of parathyroid
functions may play a role in hyperthyroidism.
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It has been suggested that treatment of hyperthyroidism
results in the increased mineralization of bone through
a type of hungry bone syndrome. It has also been
claimed that there may be overlooked damage in the
parathyroids in some cases or calcium may decrease
with the effect of calcitonin that enters circulation
after thyroid manipulation (25). In our study, TSH
was positively correlated with the postoperative third-
day PTH and the increase in PTH from the early
postoperative period to the postoperative third day.
Similarly, the free T4 level was negatively correlated
with the postoperative early PTH and postoperative
third-day PTH levels. These findings may indicate that
elevated thyroid hormone levels have a suppressive
effect on postoperative PTH. The free T4 and post-
operative second- and third-day calcium levels were
found to be positively correlated. While elevated
thyroid hormones increase calcium resorption from
bones, they are also expected to decrease the PTH
level. Our results suggest that high free T4 increased
postoperative calcium and suppressed PTH for a lon-
ger time. Since the increase in TSH accompanies low
thyroid hormone values, it is natural to see an increase
in PTH. In a previous study, it was shown that the
recovery of parathyroid cells was faster when surgical
injury was applied to the parathyroid glands of rats in
which hyperthyroidism was induced with TSH (26).

In p-HPT, tumor volume or weight is highly correlated
with the serum calcium level. The mean correlation
coefficient has been determined as 0.6, being reported
to range from 0.4 to 0.8 (27-28-29). In our study, there
was a significant correlation between adenoma weight
and PTH and calcium levels (r = 0.633 and r = 0.47,
respectively; p < 0.001 and p = 0.001, respectively).
The correlation of calcium with PTH was similar (r =
0.46 p = 0.001). It is known that increased cell mass
causes more PTH secretion and a higher calcium
level. In our study, as adenoma weight increased,
the postoperative early PTH value also increased
(r = 0.804, p < 0.001). This may be due to the late
clearance of high PTH or the introduction of more
parathyroid hormone into circulation after the surgical
manipulation of large parathyroid adenomas. The
higher correlation between adenoma weight and
the early PTH level compared to the baseline PTH
strengthens the latter possibility. Adenoma weight was
negatively correlated with the increase in PTH on the
postoperative first and third days (r = 0.724, p < 0.001
and r = 0.338, p = 0.023, respectively). This is due to
the inappropriate elevation of early PTH with surgical
manipulation or greater suppression in the remaining
parathyroids as the weight of the parathyroid gland
increases. There was no significant correlation
between the preoperative PTH value and the increase
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in PTH on the postoperative third day compared to
the earlier postoperative evaluation (p = 0.093). This
suggests that the negative correlation of adenoma
weight with the increase PTH on the postoperative
first and third days was not due to the suppression of
the remaining glands but related to the elevation in
the early postoperative levels of PTH released from
the gland through surgical manipulation. According to
these findings, we consider that a relatively high early
PTH value, especially after the removal of large lesions
does not warrant doubting surgical success; rather, it
indicates that the postoperative hypoparathyroidism
risk of these patients should not be underestimated by
examining early PTH levels.

In a previous study reporting the results of 51 patients
who underwent surgery for p-HPT at our clinic between
1999 and 2002, nine (17.6%) patients had papillary
thyroid cancer, nine had lymphocytic thyroiditis, two
(3.9%) had benign thyroid adenomas, and 24 (47%)
had nodular hyperplasia (30). In another study from
Turkey evaluating 60 patients, thyroid cancer was
detectedinnine patients (15%), and thyroid pathologies
were reported in a total of 40 patients (77%) (31). In
another series including 194 patients who underwent
minimally invasive parathyroid surgery, diagnosis was
deemed suspicious on preoperative USG and biopsy,
and thyroid cancer was detected in seven (5.5%) of
the 23 patients who underwent thyroidectomy (32). In
our study, thyroid cancer was detected in two of 29
patients (6.9% in the thyroidectomy group and 4% in
the whole sample) who underwent thyroidectomy due
to suspected thyroid pathologies during preoperative
evaluation.

Conclusion

The PTH level and parathyroid weight of our patient
group indicate moderate-severe HPT. Although
vitamin D deficiency is common, itis not a risk factor for
postoperative hypocalcemia. Although USG has a high
diagnostic value, it may cause mislocalization in lesions
with atypical localizations, those located in the upper
glands, and multiple lesions. As surgical exploration
increases, the risk of postoperative hypocalcemia also
increases. This risk is even higher in patients that have
undergone simultaneous thyroidectomy. The volume
and weight of the parathyroid lesion are proportional to
the degree of hypercalcemia and hyperparathyroidism.
In p-HPT, an increase in calcium or a decrease in
creatinine clearance may lead to a decrease in the
renal phosphaturic effect of PTH.
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Oz

Amag
Negatif apepndektomiyi engellemk icin bilgisayarli to-
mografi ve Alvarado skorunun islevselligi arastirildi.

Gerec ve Yontem

Nigde Omer Halisdemir Universitesi E.A.H.’de Hazi-
ran 2020 ve Mart 2021 tarihleri arasinda appendekto-
mi operasyonu olan hastalar retrospektif olarak taran-
di. Patoloji sonuclari ile korelasyonlari yapildi.

Bulgular

Alvarado skoru yiksekligi ile bilgisayarli tomografi-
de apandisit tanisi arasinda pozitif yonde korelasyon
bulunmustur. Apandisiti olmayanlarin alvarado skoru-
nun akut apandisiti olanlara gére diisuk olmasi; akut
apandisiti olanlarin perfore-gangrene-plastrone apan-
disiti olanlara gore dusuk olmasi istatistiksel olarak
anlamli bulunmustur.

Sonug

Alvarao Skorlama sistemi bilgisayarli tomografiye
gore daha dustik oranda spesifiktir ve negative ap-
pendektomi oranini radyolojik tetkikler ile azaltmak
mumkindur.

Anahtar Kelimeler: Alvarado Skoru, Apandisit, Bilgi-
sayarli Tomografi

Abstract

Objective

The functionality of computed tomography and
Alvarado score were investigated to prevent negative
appendectomy.

Material and Method

Patients who had appendectomy surgery at Nigde
Omer Halisdemir University Training and Research
Hospital between June 2020 and March 2021 were
retrospectively scanned. Correlations with pathology
results were made.

Results

A positive correlation was found between the high
Alvarado score and the diagnosis of appendicitis in
computed tomography. The lower alvarado score
of those without appendicitis than those with acute
appendicitis; It was found statistically significant that
those with acute appendicitis were lower than those
with perforated-gangrene-plastrone appendicitis.

Conclusion

Alvarado scoring systemis less specific than computed
tomography and it is possible to reduce the negative
appendectomy rate with radiological examinations.

Keywords: Alvarado Score, Appendicitis, Computed
Tomography
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Giris

Akut apandisit en sik akut karin nedenidir ve kiimulatif
olarak yasam boyu apandisit olma olasiligi %7'dir (1).
Apandisit tanisini koyarken iyi bir anamez alinmali ve
bulgular Gizerinden stiphe edilmelidir. Fakat apandisi-
tin ayirici tanisinda pek cok hastalik bulunmaktadir
(2). Bundan dolay! en dogru karar verebilmek icin pek
¢cok skorlama sistemleri gelistirilmistir (3-6). Bunlar-
dan en yaygin kullanilani Alvarado Skorudur (4).

Alvarado skorunda bulanti, istahsizlik, agr gocd, re-
bound, ates, noétofil ylizdesinde sola kayma( hepsi bi-
rer puan); lékositoz ve sag alt kadranda defans (iki
puan) parametrelerine bakilir (7). Bakilan parametre-
ler toplamlarina gére 1-4 puan arasi apandisit degil;
5-6 puan apandisit stiphesi; 7 puan ve lUzeri apandisit
olarak gruplandinlir (6). Alvarado skorunun calisma-
larda sensitivitesi %99, spesifitesi ise %81’'lerde dir
(5, 8).

Bilgisayarli tomografi apandisit tanisi koymada 6zel-
likle stipheli vakalarda en c¢ok dnerilen gortintileme
tetkigidir (9). Alvarado skorunda da 5-6 puan alanlarda
apandisit siphesi oldugu i¢in gérintileme dnerilmek-
tedir. Yapilan cohraine analizinde yetiskin hastalarda
apandisit tanisi koymada bilgisayarli tomografinin
%95 sensitivitesi; %96 spesifitesi bulunmaktadir (9).

Negatif appendektomi orani radyolojik tetkiklerin sik
kullanilmasi ile %3-9 oranlarina gerilemistir (10, 11).
Bilgisayarli tomografi akut apandisit tanisinda yiksek
sensitivite-spesifite ile (%96-99) altin standart olarak
kabul edilmektedir (12). Ozellikle pediatarik hastalar-
da, yasli hastalarda, immunsupresif hastalarda ayirici
tani da bulunmak anamnez,muayene ve labaratuvar
tetkikleri ile kolay olmadigi icin mutlak surette radyo-
lojik tetkikler ile degerlendirmek gerekir (3).

Yapilan bu calismada Alvarado Skoru ile bilgisayarli
tomografi tetkiginin peroperatif klinik ve patolojik tani
ile karsilastiriimasi yapilmistir. Ozellikle “Rural Sur-
gery” olarak tarif edilen tasra hastanelerinde ki cer-
rahiler her zaman radyolojik olarak desteklenmeyebi-
lir ve dolayisiyla klinik skorlama sistemleri kullanimi
daha 6n plana cikar. Skorlama sistemlerinin aralikli
olarak guvenilirliginin test edilmesi gerektigi géz énin-
de bulundurularak tecriibe paylasimi hedeflenmistir.

Gerec ve Yontem
Calismada Haziran 2020 ve Mart 2021 yillari arasinda
Nigde Omer Halisdemir Universitesi Egitim ve Arastir-

ma Hastanesin’de appendektomi operasyonu yapilan
337 hasta taranmistir. Calisma icin Nigde Omer Ha-
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lisdemir Universitesi Tip Fakiiltesi Etik Kurulu’ndan
Aralik 2021 tarihinde 2021-105 numarali onay alindi.
Retrospektif olarak taranan hastanin ameliyat 6ncesi
Alvarado skoru bilinen,anamnez notu eksiksiz olan
ve preoperatif bilgisayarli tomografi ¢cekilen 222 hasta
dahil edilmistir. Hastalarin Alvarado skoru, preoperatif
bilgisayarli tomografi ve appendektomi materyalinin
patoloji sonucu ile karsilastiriimistir.

Bilgisayarli tomografi sonuclari apandisit, plastro-
ne-perfore apandisit, apandisit degil ve stupheli apan-
disit olarak; patoloji sonuclari da sipuratif apandisit,
perfore-gasngrene-nekroze apandisit ve apandisit
degil olarak ayiriimis ve Alvarado skoru ile karsilas-
tinlmistir.

Alvarado skoru hesaplanamayan hastalar, 18 yasin-
dan kuguk hastalar, bilgisayarli tomografi tetkigi ce-
kilmeyen hastalar, insidental apandisit teshit edilen
hastalar calismaya dahil edilmemistir.

istatistiksel analizler icin SPSS 25 programi kullanild.
Calisma verileri degerlendirilirken tanimlayici istatis-
tiksel metotlarin (Ortalama, Standart Sapma, Medyan,
Frekans, Oran, Minimum, Maksimum) yani sira veri-
lerin dagilmi Shapiro-Wilk Testi ile degerlendirilmistir.
Niceliksel verilerin normal dagilim gdsteren iki grup
karsilastirmalarinda Student T testi kullanildi. Nicelik-
sel verilerin normal dagilim gosteren (g ve Uzeri grup
karsilastirmalarinda One Way ANOVA testi kullanildi.
Anlamhlik p<0.05 diuizeyinde degerlendirildi.

Bulgular

Calismaya dahil edilen hastalarin ortalama yasi
34,3+11,2 gelmis olup %57,2 ‘si kadin (n:127), %42,8’i
erkekti (n:95). Operasyonlarin 34’0 laparaskopik
(%15,31), 188’ acik (%84,69) olarak yapilmistir. Bi-
zim calismamizda Alvarado Skorunun sensitivitesi
%97 spesifitesi %78; bilgisayarli tomografinin sensi-
tivitesi %99 spesifitesi %92 olarak gelmistir. Patoloji
sonuclarina bakarak negatif appendektomi orani da
%6,3 bulunmustur.

Calismaya alinan 222 hastanin Alvarado Skorlari ile
bilgisayarli tomografileri karsilastirildiginda; bilgisa-
yarli tomografide apandisit tanisi alan 174 hastanin
(%78,37) ortalama Alvarado skoru 6,66 1,52; perfo-
re-gangrene-nekroze apandisit tanisi alan 8 hastanin
(%3,60) ortalama Alvarado skoru 8,33 1,15; apandi-
sit stiphesi olarak yorumlanan 34 hastanin (%15,21)
ortalama Alvarado skoru 6,25 2,63; apandiksi normal
olarak yorumlanan 6 hastanin (%2,70) ortalama Alva-
rado skoru 5,65 1,41 olarak hesaplanmistir (Tablo 1).
Bu sonuglar esliginde Alvarado skoru yiiksekligi ile bil-
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Bilgisayarli tomografi sonuclari ile Alvarado Skoru Karsilastirimasi

B.T.Sonucu Sayli Ort.Alvarado Skoru Min-Max p
Supuratif Apandisit 174 6,66+1,52 3-10
Perfore-Gangrene Apandsit 8 8,33 1,15 5-10 5
Apandisit Siiphesi 34 6,25 2,63 3-9

Normal Apandisit 6 5,65 1,41 3-7

Ameliyat 6ncesi tomografi sonuglarina gore alvarado skoru istatistiksel olarak anlamli farklihk géstermektedir.(p=0,018;p<0,05).

(B.T.;Bilgisayarli tomografi, Ort.; Ortalama)

Tablo 2 Patoloji sonuglari ile Alvarado Skoru Karsilastirimasi

B.T.Sonucu Sayi Ort.Alvarado Skoru Min-Max p
Supuratif Apandisit 182 6,8+1,52 3-10
Perfore-Gangrene-Plastrone 26 6,85+£1,57 4-10 0,001
Apandisit Degil 14 5,45+1,44 3-8

Patoloji sonuclarina gore alvarado skoru istatistiksel olarak anlamh farkhlik gostermektedir. (p=0,001;p<0,01). Apandisiti
olmayanlarin alvarado skorunun akut apandisiti olanlara gore disuk olmasi; akut apandisiti olanlarin perfore-gangrene-plastrone
apandisiti olanlara gore disuk olmasi istatistiksel olarak anlaml bulunmustur.

gisayarli tomografide apandisit tanisi arasinda pozitif
yonde korelasyon bulunmustur.

Hastalari patoloji sonuclarina gére sipuratif apandisit
tanisi alan 182 hastanin (%81,09) preoperatif ortala-
ma Alvarado skoru 6,8+1,52; perfore-gangrene-plast-
rone apandisit gelen 26 hastanin (%11,71) ortalama
Alvarado skoru 6,85+1,57; apandiksi normal olarak
gelen 14 hastanin (%6,3) hastanin Alvarado skoru
5,45+1,44 olarak hesaplanmistir (Tablo 2). Bu sonug-
lara gore; Apandisiti olmayanlarin alvarado skorunun
akut apandisiti olanlara gore dusuk olmasi; akut apan-
disiti olanlarin perfore-gangrene-plastrone apandisiti
olanlara gore dusuk olmasi istatistiksel olarak anlaml
bulunmustur.

Tartisma

Akut apandisit en sik akut karin nedeni olmakla be-
raber radyolojik tetkiklerini ve skorlama sistemlerinin
yeteri kadar kullanilmadigi durumlarda negatif appen-
dektomi orani %20’lerdeydi (3, 8). Ozellikle radyolojik
tetkikleri sik kullanilmasi negatif appendektomi orani-
ni %5’lerin altina dusturmustir (3). Alvarado skoru ko-

lay uygulanabilir olmasi ile klinik pratikte sik kullanilan
skorlama sistemleri arasindadir. Yapilan calismada
sensitivitesi ve spesifitesi son yapilan bazi literatur
ile uyumlu olarak gelmistir fakat cok daha az dusuk
sensitivite ve spesifiteye sahip ¢alismalarda bildiril-
mistir (5, 8, 13). Negatif appendektominin azaltiimasi
icin yeteri kadar spesifik bulunamamistir. Operasyon
oncesi klinik skorlama sistemlerinin genel olarak spe-
sifitesinin az olmasindan dolay! tanisal laparaskopi
ve peroperatif skorlama sistemleri kullaniimaktadir (3,
14). Bundan dolay! taniya yaklasmak icin gorinttle-
me yontemlerine ihtiyag vardir.

Ayiric tanida bulunmak ve tantyl desteklemek igin
Ozellikle kadinlarda, yaslilarda, ¢ocuklarda, immun-
deprese hastalarda bilgisayarli tomografi sik kullanilr
(15). Tanisal laparaskopinin dncesinde gorintileme
yontemlerinin kullanildi§i ¢alismalarda negative ap-
pendektomi orani %3-4’lere kadar gerilemektedir
(16). Negatif appendektominin engellenmesinde bil-
gisayarh tomografi 6n plana ¢ikmaktadir, ultrasonog-
rafik yontemler bu asamada faydali bulunmamistir
(17).Literatirde %96’lara varan spesifite orani bizim
calismamizda daha disik oranda bulunmustur; bun-
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da calismanin perfore-gangrene apandisit grubunu
ileri ever apandisit olarak gruplandiriimasi ile beraber
bilgisayarli tomografinin kolayalikla istenebilmesi ve
apandisit klinigi olmayanlarda apandisiti distindirte-
cek bulgularin tesbit edilmesi olabilir.

Negatif appendektominin engellenmesinde literatirle
uyumlu olarak bizim ¢alismamizda da bilgisayarli to-
mografi 6n plana ¢aikmaktadir. Alvarado skoru sensi-
tive olarak yiksek olsa da spesifitesi yeterli buluna-
mamistir. Tanisal laparaskopi pratigimizde bilgisayarli
tomografi sonucunun normal gelmesine ragmen stp-
helenilen hastalarda uygulanmaktadir. Stpheli apan-
disit durumunda 6n planda bilgisayarli tomografi yeri-
ne tanisal laparaskopinin yaygin kullanildigi Hollanda
gibi Ulkelerde negative appendektomi orani bilgisa-
yarli tomografi kullananlara gére daha fazladir (14,
18).

Calisma retrospektif dizayn edilmesi en 6nemli limi-
tasyonudur.Bunun disinda tek merkezli ve disik ha-
cimli bir calismadir. Genel olarak sonuclar literaturle
uyumlu gelmistir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Etik Kurul Onayi

Calisma icin Nigde Omer Halisdemir Universitesi Tip
Fakultesi Etik Kurulu’ndan 27/12/2021 tarihinde 2021-
105 (E-95860085-050.02.04-149130) numarasi ile
onay alinmis ve arastirma “Helsinki Deklarasyonu”na
uygun yuratilmuastar.

Bilgilendirilmis Onam
Calisma retrospektif olarak yiritilmis oldugundan
bilgilendirilmis onama ihtiya¢ bulunmamaktadir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci gliitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.

Verilerin Ulasilabilirligi
Veriler yazarlardan temin edilebilir.
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Amacg

Kadmiyum (Kd) insan saghgi tzerinde zararl etkile-
re neden olabilen ¢ok toksik ve kanserojen bir agir
metaldir. Kd maruziyetine bagli olarak 6zellikle bob-
reklerde toksisite gelisebilir. Ankaferd blood stopper
(ABS), cerrahide hemostatik 6zelligi nedeniyle kul-
lanilan bitkisel bir karisimdir. Ayrica ABS’nin yara ve
doku iyilesmesini artirdigi gosterilmistir. Bu ¢alisma-
da, ABS'nin Kd kaynakl bobrek hasarina karsi olasi
koruyucu etkilerini degerlendirmeyi amagladik.

Gerec ve Yontem

Otuz iki erkek sigcan rastgele 4 gruba ayrildi: kont-
rol, Kd (kadmiyum klorur, 2,5 mg/kg tek doz ip), ABS
(ABS, 1,5 ml/kg tek doz ip) ve Kd+ABS (kadmiyum
klordr, 2,5 mg/kg tek doz ip-ABS, 1,5 ml/kg tek doz ip).
Deney sonunda si¢anlarin serumlarindan Ure ve kre-
atinin seviyeleri olculdi. Ayrica bdbrek dokularindan
spektrofotometrik olarak total oksidan status (TOS),
total antioksidan status (TAS) seviyeleri, siperoksit
dismutaz (SOD) ve glutatyon peroksidaz (GPx) enzim
aktiviteleri olclldi. TOS ve TAS dizeylerinden oksi-
datif stres indeksi (OSl) hesaplandi. Ayrica si¢anlarin
bdbrek dokusunda Bcl-2-associated X protein (Bax),
B-cell-lymphoma-2 (Bcl-2), silenced information regu-
lator 1 (SIRT1) ve p53'in mMRNA ekspresyonundaki
degisiklikler gRT-PCR yontemi ile degerlendirildi.

Bulgular

Kadmiyum grubunda serum Ure, kreatinin dizeyleri ve
doku oksidatif stres belirtecleri, TOS ve OSI degerleri
kontrol grubuna gore anlaml olarak ytiksek (p<0.05),
Gpx aktivitesi anlamli olarak dustkti (p<0.05). Ayrica
p53 ekspresyonu ve Bax/Bcl2 orani Kd grubunda an-
lamli artis gostermistir (p<0.05). Ancak ABS tedavisi,
Kd uygulanan grupta ure, kreatinin, TOS, OSI duzey-
lerini ve Bax/Bcl2 orani ile p53 ekspresyonunu anlam-
Il dizeyde azaltmistir (p<0.05).

Sonug

Ankaferd blood stopper akut Kd maruziyetinde oksi-
datif stresi ve mitokondri aracili apoptozu azaltarak
koruyucu etkiler gostermistir.

Anahtar Kelimeler: Kekik, Meyan, Oksidatif stress,
Resveratrol, Urtica dioica

Abstract

Objective

Cadmium (Cd) is a very toxic and carcinogenic heavy
metal that can cause harmful effects on human health.
Toxicity may develop due to Cd exposure, especially in
the kidneys. Ankaferd blood stopper (ABS) is a herbal
mix that is used for its hemostatic properties in surgery.
Also, ABS enhances wound and tissue healing. In this
study, we aimed to evaluate the possible ameliorative
effects of ABS in Cd-induced renal damage.

Sorumlu yazar ve iletisim adresi /Corresponding author and contact address: 1.i. / ilterilhan@gmail.com
Miiracaat tarihi/Application Date: 20.01.2023+ Kabul tarihi/Accepted Date: 08.03.2023
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Material and Method

Thirty-two male rats were randomly divided into 4
groups: control, Cd (cadmium chloride, 2.5 mg/kg
single dose, ip), ABS (ABS, 1.5 ml/kg single dose ip),
and Cd+ABS (cadmium chloride, 2.5 mg/kg single dose
ip- ABS, 1.5 ml/kg single dose ip). At the end of the
experiment, urea and creatinine levels were analyzed
from the rats’ serum. In addition, total oxidant status
(TOS), total antioxidant status (TAS) levels, superoxide
dismutase (SOD), and glutathione peroxidase (GPXx)
activity were measured spectrophotometrically
from renal tissues. The oxidative stress index (OSI)
was calculated from TOS and TAS levels. Also, we
evaluated alterations in the mRNA expression of Bcl-
2-associated X protein (Bax), B-cell-lymphoma-2 (Bcl-
2), silenced information regulator 1 (SIRT1), and p53
in kidney tissue of rats by using the gRT-PCR method.

Introduction

Cadmium (Cd) is a divalent heavy metal element
with atomic number 48. It is mostly used in nickel-
cadmium batteries, steel plating, polyvinyl chloride
(PVC), color pigments and alloys. In addition to
industrial uses, Cd also exists in phosphate fertilizers
due to manufacturing impurities (1). Human exposure
to Cd is mainly caused by anthropogenic pollution.
The main exposure route of Cd is the oral ingestion
of contaminated foods and water. Besides, inhalation
of contaminated air/cigarette smoking is another
important exposure way (2).

Cd is a very toxic and carcinogenic element that has
also a very long biological half-life (10 to 35 years).
Although the intestinal absorption percent of the
Cd is relatively low (%5-10), it has been stated that
approximately half of the absorbed Cd accumulates
in the kidneys (3). Therefore, kidneys are the major
organs affected by Cd, and cumulative accumulation
of Cd besides the acute exposure also underlies Cd
toxicity. Nephrotoxicity mechanisms of Cd mainly
depend on oxidative stress, and related consequences
like the release of proinflammatory cytokines, loss of
the regulation of autophagy, DNA damage, and finally
apoptosis and cell necrosis (4-7).

Following intestinal absorption, Cd is transported to
the liver and binds with the metallothionein proteins
(Mt). The binding of the Cd to these proteins actually
prevents toxic damage of Cd; however, Cd-bound
proteins are released from the liver and transferred
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Results

In the Cd group, serum urea, creatinine levels, and
tissue oxidative stress markers, TOS and OSI were
significantly higher while Gpx activity was significantly
lower than in the control group (p<0.05). Also, the
expression of p53 and in Bax/Bcl2 ratio significantly
increased in the Cd group (p<0.05). But, ABS
treatment significantly decreased urea, creatinine,
TOS, OSI levels, and Bax/Bcl2 ratio, p53 expression
in Cd applied group (p<0.05).

Conclusion

Ankaferd blood stopper showed protective effects by
reducing oxidative stress and mitochondria-mediated
apoptosis in acute Cd exposure.

Keywords: Licorice, Oxidative stress, Resveratrol,
Thyme, Urtica dioica

to the kidneys via blood circulation. After glomerular
filtration and tubular reabsorption, Cd accumulates in
the kidneys due to exceeding the Cd binding capacity
of kidney Mt proteins, or dissociation of Cd from Mt
proteins (5, 8, 9). Free Cd acts as a reactive oxygen
species (ROS) stimulating agent. It's been reported
that free Cd causes oxidative stress via binding to
some of the electron transport chain complexes, and
some dehydrogenase enzymes in mitochondria, then
inducing the activities of other oxidant enzymes such
as NADPH oxidase, causing an increase in ROS (5).
Increased ROS cause cellular damage and cell death
through various mechanisms (10). Cadmium also
causes genotoxicity through 1) DNA hypermethylation
leading to reduced tumor suppressor gene expression
and 2) histone acetylation causing increased
proinflammatory cytokine levels such as IL-6, IL-1[3,
and TNF-a (4). Another cellular protein affected by Cd
is silenced information regulator 1 (SIRT1). SIRT1 is a
Class Ill histone deacetylase and it reveals protective
andregulatory effects on oxidative stress, inflammation,
apoptosis, autophagy, and cell survival (11). SIRT1
unleashes its effects through many target molecules
including NF-kB and p53. SIRT1 deacetylates and
inhibits NF-kB, which is a well-known inflammatory
protein that is associated with cellular damage in many
oxidative and inflammatory processes. Besides, SIRT1
also deacetylates and inhibits the p53 protein which
plays a major role in apoptosis (12). Many studies
have shown that oxidative stress causes a decrease
in SIRT1 activity whereas upregulated expression of
SIRT1 protects the kidneys or ameliorates the toxic
effects caused by oxidative stress (7, 13-16). Bax and



Bcl2 are also well-known proteins that play significant
roles in the development of oxidative stress and
mitochondria-mediated apoptosis (17). Bax stands as
a pro-apoptotic protein, on the contrary, Bcl2 exerts
anti-apoptotic effects. So, the tissue Bax/Bcl2 ratio is
commonly used to predict especially the severity of
oxidative stress-related mitochondrial damage (18).

Antioxidant effects of herbals are well-known and
are attracting the attention of researchers worldwide.
Ankaferd Blood Stopper® (ABS) is a medical product
used to control minor and major hemorrhages for its
hemostatic properties. ABS contains the extracts of
Urtica diocia (nettle) root, Vitis vinifera (grape) dried
leaf, Glycyrrhiza glabra (licorice) dried leaf, Alpinia
officinarum (galangal) dried leaf, and Thymus vulgaris
(thyme) dried herb. In recent years, researchers
have focused on the antioxidant, antimutagenic
and anti-inflammatory effects of ABS as well as its
hemostatic effects (19-22). Since oxidative stress is
the key process in the development of Cd-induced
nephrotoxicity, in our study we aimed to investigate
the possible ameliorative/therapeutic effects of ABS
on Cd toxicity.

Material and Method

Animals and Experiment Protocols

Our project was approved by the Suleyman Demirel
University Animal Experiments Local Ethics
Committee with the decision dated 15.09.2022 and
numbered 06/76. Experiments were carried out in
Suleyman Demirel University Animal Production and
Experimental Research Center within the framework
of the procedures determined by the relevant ethics
committee.

32 male Wistar Albino rats were kept in 12 hours of
light and 12 hours of a dark cycle at 22-24 degrees
during the experiment and were fed ad libitum. The
rats were divided into 4 groups, 8 animals in each
cage.

On the day of the experiment, 1 ml of saline was
administered intraperitoneally (ip) to the control (C)
group from the right inguinal region.

The ABS group was administered 1.5 ml/kg ABS
(Ankaferd Health Products Ltd., Tarkiye) ip from the
right inguinal region on the day of the experiment (23).
The Cd group received cadmium chloride (CdCl2,
Catalog no: 13667, Alfa Aeasar, USA) dissolved in
saline at a dose of 2.5 mg/kg from the right inguinal
region (24). ABS+Cd groups first received CdCI2 at a
single dose of 2,5 mg/kg from the right inguinal region.
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One hour after the Cd administration, 1.5 ml/kg ABS
was applied to the rats from the same area as ip.

One day after the Cd administration, rats were given
90 mg/kg Ketamine HCl and 10 mg/kg Xylazine for
anesthesia. After sacrification, blood, and kidney
tissue were taken for biochemical and genetic
analysis. Kidney tissues were homogenized with Ultra
Turrax Janke & Kunkel T-25 homogenizer (IKA®
Werke, Germany) and Bandelin Hd 4200 Ultrasonic
Homogenizer in phosphate buffer (pH: 7.4) to perform
the biochemical analyzes. Then, the homogenates
were centrifuged at 10000 rpm for 10 minutes and the
supernatants were aliquoted. Serum was obtained
from blood samples after centrifugation at 3000 rpm
for 10 minutes and aliquoted. All aliquots were stored
at -80°C until analyze day.

Biochemical Analyzes

Serum urea and creatinine levels were determined by
spectrophotometric method with a Beckman Coulter
AU5800 (Beckman Coulter, USA) and a commercial
kit compatible with this device to show the kidney
functions. To evaluate the oxidant-antioxidant status
in kidney tissues of rats, TAS and TOS levels were
measured spectrophotometrically using commercial
kits (Rel Assay Diagnostics, Turkiye) by Beckman
Coulter AU5800 autoanalyzer (Beckman Coulter,
USA). The formula (OSI=[(TOS / (TAS)x100]) was
used to calculate the OSI values (25-27).

Superoxide dismutase (SOD) activity was measured
from kidney tissue supernatants by the xanthine
oxidase method using the Ransod commercial kit
(Randox Laboratories, United Kingdom). GPx activity
was measured by the Valentine and Paglia method
using a Ransel commercial kit (Randox Laboratories,
UK). Protein levels of supernatants were determined
spectrophotometrically with a Beckman Coulter
AU5800 autoanalyzer and compatible protein assay
kit (Beckman Coulter, USA).

Genetic Analyzes

RNA isolation

RNA isolation of kidney samples was performed
with the GeneAll Ribospin RNA isolation kit (GeneAll
Biotechnology, Korea). The amount and purity of the
obtained RNAs were measured with the nanodrop
spectrophotometer (Thermo Scientific NanoDrop™,
USA). The concentration of each isolated RNA sample
was standardized at 500ng/pl and stored at -80°C for
the cDNA synthesis.

cDNA Synthesis
cDNA synthesis was carried out in a thermal cycler
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according to the protocol of A.B.T. cDNA Synthesis
Kit (Atlas Biotechnology, Turkiye). The following
concentrations were prepared for each sample: 10X
reaction buffer 2 pl, INTP mix (2.5 mM) 1 pl, Random
hexamer (50 uM) 2 pl, Reverse Transcriptase (200
U/ul) 1 pl, RNase inhibitor 0.5 pl, RNase-free water
3.5 ul, and RNA sample 10 pl. The prepared mixture
was placed in the thermal cycler and the kit protocol
was used. All stages were performed in 1 cycle and
obtained cDNAs were stored at -20 °C.

gRT PCR

Primer designs were determined using the NCBI
database. The genes and specific primer sequences
used in the expression step are given in Table 1.
Expression levels were measured by the Biorad
CFX96 (Bio-Rad Laboratories, USA) real-time gPCR
instrument using the A.B.T. 2X qPCR SYBR-Green
MasterMix (Atlas Biotechnology, Tirkiye). RT-gPCR
conditions according to the manufacturer's protocol
were pre-denaturation at 95 °C for 5 min, followed by
40 cycles of 20 sat 95 °C and 30 s at 60 °C. Expression
of the GAPDH gene was used for normalization and
each sample was run in triplicate. The normalized data
were made available for statistical analysis using the
AACt method.

Statistical Analyzes

Data distributions were analyzed using Shapiro-Wilk's
test. Since our data were normally distributed, a one-
way analysis of variance (ANOVA) test was used to
compare the mean differences between groups. The

Specific primers used in PCR analysis
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homogeneities of the data variances were evaluated
with the Levene homogeneity test. Post-hoc Tukey
test was used to evaluate inter-group comparisons. A
p-value of less than 0.05 was considered significant.

Results

Oxidative Stress Markers

Tissue TAS and SOD levels were not significantly
different between groups (TAS: F(3,28)=2.673,
p=0.067; SOD: F(3,28)=2.641, p=0.069). However,
there were significant differences in TOS, OSI, and GPx
levels between groups (TOS: F(3,28)=21.08, p<0.001;
OSI: F(3,28)= 46.13, p<0.001; GPx: F(3,28)=8.367,
p<0.001; Table 2).

TOS levels were significantly elevated in the Cd group
compared to the other groups (p<0.001 for all). OSI
levels were also significantly increased in the Cd group
than in the other groups (Cd vs C and Cd vs ABS,
p<0.001; Cd vs Cd+ABS, p=0.005). There was also a
significant increase in OSl levels in the Cd+ABS group
compared to the both C and ABS groups (p<0.001 for
both, Table 2).

GPx levels were significantly decreased in the Cd
group compared to the both C and ABS groups (Cd vs
C, p<0.001; Cd vs ABS, p=0.019).

Kidney Functions
One-way ANOVA showed significant differences in
both urea and creatinine levels between groups (Urea:

Gene Specific Primer Sequence Product length
] F: AGGTTGTCTCCTGTGACTTC
GAPDH (HouseKeeping) 130 bp
R: CTGTTGCTGTAGCCATATTC
F: GGTAGTTCCTCGGTGTCCT
SIRT1 152 bp
R: ACCCAATAACAATGAGGAGGTC
F: GAGTGCTGAAGGAGATCAATGAG
P53 145 bp
R: GTGGTCAGTCCGAGCCTTTT
F: ATCGCTCTGTGGATGACTGAGTAC
Bcl-2 134 bp
R: AGAGACAGCCAGGAGAAATCAAA
Bax F: AGGGTGGCTGGGAAGGC 93 bp
R: TGAGCGAGGCGGTGAGG

F: Forward, R: Reverse, GAPDH: Glyceraldehyde-3-phosphate dehydrogenase, SIRT1: Silenced information regulator 1,

Bcl-2: B-cell ymphoma 2, Bax: Bcl-2-associated X protein

114



Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Table 2 Results of tissue oxidative stress parameters and serum kidney function tests

Control Cadmium ABS Cadmium+ABS
MeanxSD Mean+SD MeanxzSD MeanxzSD
TAS
. 0.18 +0.03 0.20 £ 0.05 0.18 + 0.02 0.16 + 0.02
(mmol Trolox Eqlg protein)
TOS
. 1.62 +£0.39 3.53 + 0.82abe 1.66 +£0.43 2.26 +0.45
(umol H,0,/g protein)
OSI ab.d e.f
(Arbitrary Unit) 0.90 +0.15 1.79 + 0.152bd 0.90 +0.23 1.45+0.198f
SOD
(Ulmg protein) 15.57 £ 2.97 12.11 +2.32 14.19 +1.99 12.81 +3.21
GPx ag
(Ulmg protein) 2.49 £ 0.52 1.41 + 0.34 2.10 £ 0.38 1.95 + 0.49
Urea
(mgldi) 41.45 +11.08 75.93 + 14.]172be 36.28 +13.21 44.67 £ 6.17
::n::,?:;;;me 0.36 + 0.13 0.81 + 0.312bd 0.31+0.04 0.42 +0.15

‘a’: Cadmium vs. Control, p<0.001; ‘b’: Cadmium vs. ABS, p<0.001; ‘c’: Cadmium vs. Cadmium+ABS, p<0.001;
‘d’: Cadmium vs. Cadmium+ABS, p<0.01; ‘e’: Control vs. Cadmium+ABS, p<.001; ‘: ABS vs. Cadmium+ABS, p<0.01;

‘g’: Cadmium vs. ABS, p<0.05.

F(3,28)=19.13, p<0.001; Creatinine: (F(3,28)=12.06,
p<0.001). Serum urea levels were found to be
significantly elevated in the Cd group compared to
the other groups (p<0.001, Table 2.) Creatinine levels
were also found significantly high in the Cd group
compared to the other groups (Cd vs C and Cd vs
ABS, p<0.001; Cd vs Cd+ABS, p=0.001). Serum urea
and creatinine levels were not significantly different in
the ABS group compared to the C group.

Relative mRNA expressions

Kidney p53 mRNA expressions were elevated 2.11 fold
in the Cd group compared to the C group (p<0.001, Fig.
1). ABS treatment with Cd administration decreased
the p53 mMRNA expression 0.55 fold compared to the
Cd-only treated group (p=0.004, Fig. 1).

Mean SIRT1 mRNA expression was also decreased
-but not significant- in the Cd group 0.59 fold compared
tothe C group (p=0.116, Fig. 1). ABS treatment with Cd
caused a non-significant 1.61 fold increase in SIRT1
expression compared to the Cd group (p=0.201, Fig.
1). Also, SIRT1 expression was significantly 1.85 fold
higher in the ABS group compared to the Cd group
(p=0.038, Fig. 1).
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Bax/Bcl2 ratio

Figure 1:
Figure 1. Fold changes in mRNA expressions of p53 and

SIRT1 genes and expression ratio of Bax to Bcl2 gene.
*xx p<0.001; **': p<0.01; *": p<0.05.

115



Siileyman Demirel Universitesi Tip Fakiltesi Dergisi

There was a significant increase in Bax/Bcl2 ratio in
the Cd group compared to the other groups (p<0.001
for all, Fig. 1). The ratio was 2.88 fold elevated in the
Cd group compared to the C group and decreased
0.44 fold in the Cd+ABS group compared to the Cd

group (Fig. 1).
Discussion

In the current study, we have shown the negative
effects of the ip. Cadmium administration on kidney
functions via elevated serum urea and creatinine levels.
For the underlying mechanisms, we have focused on
oxidative stress markers and related genetic changes,
as mentioned in the literature data. We have confirmed
the increased oxidative stress by measuring tissue
TAS, TOS, OSl levels, and activities of SOD and GPx.
We also showed the changes in mRNA expressions
of p53, SIRT1, Bax, and Bcl2, which are some of the
prominent oxidative stress-affected proteins. As we
aimed in the study, we showed that ABS - a herbal
mix medical product- ameliorated the Cd-induced
nephrotoxicity in rats.

The antioxidant effects of the herbals are well-known,
and the intracellular molecular effects of many of
them are well documented in the literature. The most
important compounds in herbal products that act as
antioxidants are polyphenols, sterols, carotenoids,
and flavonoids. These compounds have free radical-
scavenging effects mainly by donating a hydrogen
atom to the free radicals or quenching oxygen, and
some of them chelate metal ions that are taking part
in oxidation reactions (28). Specifically for this study,
all of the plant extracts in the ABS are known to have
strong antioxidant and chelating properties.

There are a limited number of studies evaluating
the protective effects of Urtica dioica in heavy metal
toxicity. Siouda et al. showed the renal protective
effects of Urtica dioica against HgCI2 administration by
measuring serum urea, creatinine levels, and kidney
glutathione (GSH) levels, (29). Similarly, in 2021,
Aldulaimi et al. showed that Urtica dioica treatment
against copper sulfate toxicity caused a decrease in
high serum urea and creatinine levels (30). Although
these studies are not sufficiently detailed, they may
be considered as remarkable as they reflect the
renoprotective effects of Urtica dioica in heavy metal
poisoning.

Resveratrol is the most important polyphenolic
component of Vitis vinifera leaf, which is known to be
responsible for its antioxidant and protective effects
(31). Recent studies have shown strong ameliorative
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effects of resveratrol in heavy metal-induced toxicity
(32, 33). Among these studies, the most similar and
comparable to our study was conducted by Cirmi et
al. in 2021. In their study, the combined and separate
effects of bergamot juice, curcumin, and resveratrol
in Cd-induced kidney damage were evaluated. 2
mg/kg CdCl, was administered ip for 14 days to
mice, concurrently with and without 20 mg/kg oral
resveratrol. It was shown that Cd injection caused
significant deteriorative alterations in the levels of
urea, creatinine, GSH, GPx, and mRNA expressions
of p53, Bax, and Bcl2. Resveratrol treatment has been
found to reduce serum urea and creatinine levels and
significantly increase kidney GSH and GPx levels. It
was also found that resveratrol treatment reduced p53
and Bax mRNA expressions, but didn't change Bcl2
expressions. Unlike ours, neither the Bax/Bcl2 ratio
was reported nor SIRT1 was studied in this study. In
addition, this work has confirmed the oxidative stress
with GSH and GPx, but we further measured TAS,
TOS, OSI, and SOD levels. Even though the treatment
durations and doses were different from our study, the
results were strongly concordant with ours (33).

Dirican and Turkez found that Glycyrrhiza glabra
extract ameliorated the genotoxicity, cytotoxicity,
and oxidative stress (34). Mohamed et al. found that
Glycyrrhiza glabra extract increased kidney GSH,
SOD, catalase (CAT), kidney injury molecule (KIM
1) levels and reduced serum urea, creatinine levels,
and kidney thiobarbituric acid reactive substances
(TBARS) levels in rats treated with 10 mg/kg CdCI2
for 4 weeks (35). In addition to these studies, a
study performed on fish (O. niloticus) indicated that
Glycyrrhiza glabra reduced heavy metal accumulation
in the flesh of the fish (36).

Arab et al. comprehensively studied the effects of
Alpinia officinarum on Cd-induced renal damage.
They reported that Alpinia officinarum extract
improved kidney functions, mitigated oxidative stress,
and showed antiapoptotic and cytoprotective effects
throughout Bax/Bcl2 and SIRT1-mediated pathways
(14).

Thymus vulgaris, another component of the ABS,
has also been indicated to relieve renal functions and
oxidative stress in Cd-induced nephrotoxicity (37, 38).
The results we found in our research are generally
compatible with the studies mentioned above, but
these studies separately investigate the effects of the
components in ABS on heavy metal toxicity. There is no
research that examined the effects of all components
of ABS together on heavy metal toxicity. Studies on
ABS in the literature generally investigate its usage in



surgery. Nowadays, investigating the effects of ABS at
the molecular level is gaining importance.

Recent studies suggest that ABS induces
apoptosis and exhibits antineoplastic properties in
osteosarcoma, malignant melanoma, colon cancer,
and bladder cancer cells (39). But in case of severe
damage in normal cells, ABS may show cytoprotective
effects. For example, Kosmaz and Durhan suggested
that ABS could mitigate experimental liver damage
via its anti-inflammatory and antioxidant properties
(40). Buyuktiryaki et al. found that ABS ameliorates
necrotizing enterocolitis by suppressing apoptotic
factors (41). Huri et al performed partial nephrectomy
in rats and when the bleeding is mild or moderate,
ABS induced renal tubular apoptosis; however, in the
case of massive bleeding from the kidney tissue due to
surgery, ABS decreased apoptosis in renal cells (42).

The main mechanism accused in the pathogenesis of
Cd-induced toxicity is oxidative stress. Although TAS
and SOD levels remained unchanged, the Cd group
showed increased TOS and OSl levels and decreased
GPx levels in our study. Since we have observed the
acute effects of Cd and ABS, alterations in TAS and
SOD may not have emerged yet. Although, our genetic
analysis results suggested that ABS has a prominent
anti-apoptotic effect on Cd-induced nephrotoxicity via
Bax/Bcl2 pathway whereas this effect seems to be
independent of antioxidant activity. Also, the change
in SIRT1 levels was not statistically significant but the
alterations in p53 levels support that ABS reduced
apoptosis in Cd-induced kidney damage. SIRT1 also
modulates inflammatory pathways, and ABS may
have reduced apoptosis by exerting anti-inflammatory
effects. However, as a limitation, inflammatory path-
ways were not investigated in our study.

Conclusion

Taken together, we have revealed that ABS showed
renoprotective effects by decreasing oxidative stress
and mitochondria-mediated apoptosis, even in acute
Cd exposure. In further studies, the intracellular
effects of ABS may be elucidated in more detail by
histological analyzes and measurement of protein
levels. In addition, the application of different treatment
doses and durations of ABS can be useful in terms of
the possibility of seeing beneficial changes depending
on the dose and time.
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Oz

Amac

Tiroid kanseri en sik gortlen endokrin malignitesidir
ve klinik gorinimi nodullerle karakterizedir. Tiroid
patolojileri icin yapilan biyopsilerde ‘Onemi belirsiz
atipi’ (OBA) literatiirdeki farkli malignite oranlari nede-
niyle klinisyenler icin dnemli bir endise kaynagidir. Bu
¢alismada, AUS tanisi alan ve tiroid cerrahisi geciren
hastalarda malignite oranlarini giincel literattr 151gin-
da sunmay! amacladik.

Gerec ve Yontem

2016-2021 yillar arasinda klinigimizde ince igne as-
pirasyon biyopsisinde (ii/AB) OBA tanisi alan ve tiroid
cerrahisi uygulanan 174 hastanin demografik ve histo-
patolojik verileri retrospektif olarak analiz edildi. Has-
talar histopatolojik 6zelliklerine gére malign ve benign
olarak iki gruba ayrildi. Gruplar arasindaki istatistiksel
anlamhlik Ki-kare ve Student t-testleri kullanilarak be-
lirlenmistir. P degeri <0.05 olarak kabul edilmistir.

Bulgular
Yas ortalamasi 47.9+12 yil (dagihm, 20-81) idi. Malig-
nite orani %43,5 idi. Kadinlarin %42,1'inde, erkeklerin

ise %50'sinde malignite tespit edildi. Ortalama nodul
¢ap! 19,1+13,7 mm (1-97 mm) idi. Cinsiyet, yas ve
nodul cap! ile malignite arasinda istatistiksel olarak
anlamli iliski saptanmadi (p>0.05).

Sonug

Bethesda siniflamasina gére OBA igin malignite orani
%15-30 olarak belirtilmistir. Calismamizda malignite
orani, Ulkemizde yapilan benzer calismalara benzer
olarak, %43.5 saptanmistir. OBA tanisiyla tiroid cer-
rahisi planlanan vakalarda, yuksek malignite olasilig
nedeniyle, lobektomiye alternatif olarak total tiroidek-
tomi de bir segenek olarak disunilmelidir.

Anahtar Kelimeler: ATA kilavuzu, Bethesda sinifla-
masi, IIAB, Onemi belirsiz atipi, Tiroid kanseri.

Abstract

Objective

Thyroid cancer is the most common endocrine
Malignancy, and nodules characterize its clinical
presentation. 'Atypia of undetermined significance'
(AUS) in biopsies performed for thyroid pathologies
is an essential concern for clinicians due to different
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malignancy rates in the literature. In this study, we
aimed to discuss the malignancy rates in patients who
underwent thyroid surgery for AUS.

Material and Method

The demographic and histopathologic data of 174
patients diagnosed with AUS on fine needle aspiration
biopsy (FNAB) and who underwent thyroid surgery in
our clinic between 2016 and 2021 were retrospectively
analyzed. According to histopathologic features,
patients were divided into two groups, malignant
and benign, and the relationship with age, gender,
and nodule diameter was investigated. Statistical
significance between groups was determined using
Chi-square and Student t-tests. P value <0.05 was
accepted.

Results
The mean age was 47.9+12 years (range, 20-81).

Introduction

Thyroid cancer is the most common endocrine
Malignancy and the ninth most common of all
cancers (1). Although most cases are differentiated
thyroid carcinoma, the life expectancy is over 90%.
Ultrasonography-guided fine-needle aspiration
biopsy (FNAB) is the most effective diagnostic tool for
evaluating thyroid nodules (2).

The National Cancer Institute (NCI) published the
Bethesda Classification in 2007 to report FNAB
results. The Bethesda classification categorizes
thyroid nodules as non-diagnostic, benign, atypia
of undetermined significance (AUS) or follicular
lesion of undetermined significance (FLUS), follicular
neoplasia or suspected follicular neoplasia, suspected
Malignancy, and malignant. AUS has been defined
as smears containing cellular and/or nuclear atypia
originating from follicular, lymphoid, or other cells but
not containing sufficient findings for Malignancy or
follicular neoplasia (3).

In this study, we aimed to present the malignancy rates
in patients diagnosed with AUS and who underwent
thyroid surgery in the light of current literature.

Material and Method
Between 2016 and 2021, demographic and
histopathologic data of 174 patients with FNAB

diagnosis of AUS (Bethesda Category 3) and who
underwent thyroid surgery in the Department of
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The malignancy rate was 43.5%. Malignancy was
detected in 42.1% of females and 50% of males. The
mean nodule diameter was 19.1+13.7 mm (range,
1-97 mm). There was no statistically significant
difference between gender, age, nodule diameter, and
Malignancy (p>0.05).

Conclusion

According to the Bethesda classification, the
malignancy rate for AUS is 15-30%. In our study, the
malignancy rate was 43.5%, similar to studies published
in our country. Because of the high malignancy
rate, total thyroidectomy should be considered an
alternative to lobectomy in cases planned for surgery
with a diagnosis of AUS.

Keywords: ATA guideline, Atypia of undetermined
significance, Bethesda Classification, FNAB, Thyroid
malignancy.

General Surgery of Health Sciences University,
Gazi Yasargil Training and Research Hospital were
retrospectively analyzed. In addition, six patients were
excluded due to a history of head and neck radiation,
concomitant cancer, and previous thyroid surgery.

All patients underwent routine neck ultrasonography
preoperatively, and in case of suspicious nodules,
FNAB was performed by endocrinologists. In addition,
patients diagnosed with two times AUS on FNAB
results underwent related thyroid lobectomy surgery.

Statistical Analysis

Statistical analysis was conducted using SPSS for
Windows, Version 15.0 (SPSS Inc., Chicago, IL, USA).
Data were evaluated as mean+SD, and normality of
distribution was used with the Kolmogorov-Smirnov
test. Statistical significance between groups was
determined using the chi-square and Student's t-tests.
P value was accepted as <0.05.

Results

168 patients who underwent thyroidectomy and had
AUS twice with FNAB were included in the study.
142 (84.5%) were female, and 26 (15.5%) were
male (Table 1). Female to male ratio was 5.46:1.
Malignancy was detected in 42.1% of females and
50% of males. There was no statistically significant
difference between gender and Malignancy (p=0.463)
(Table 2). The mean age was 47.9+12 (range, 20-81).
The mean age of malignant patients was 48.5+11.2
years and 47.4+12.5 for non-malignants. There was
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Patients’ Demographics and Histopathological Data

Variables (Total) 168
Age (Year) 47,9412 (20-81)
Gender (Ratio) 5,46/1

Female (n/%)

142 (%84,5)

Male (n/%)

26 (%15,5)

Nodul Diameter (mm)

19,1+13,7 (1-97)

Histopathologic Characteristics

Papillary Carcinoma

61 (%36,3)

WDT-UMP* 7 (%4,2)
Follicular Carcinoma 3 (%1,8)
Medullary Carcinoma 1 (%0,6)
Anaplastic Carcinoma 1 (%0,6)

Benign

95 (%56,5)

* Well-Differential Carcinoma of Uncertain Potential for Malignancy

Relationship between Atypia of Uncertain Significance and Malignancy

Variables Benign (n) Malign (n) P
Gender ,463
Female 82 60

Male 13 13

Age ,298
<55 30 20

>55 65 53

Nodul Diameter (mm) 20+13,1 mm 18,9414 mm 444

no statistically significant difference between age and Discussion

Malignancy (p=0.429) (Table 2). Patients were divided
into two groups based on age (Group 1: age>55 years,
Group 2: ages<55 years), and no statistically significant
difference  was observed between Malignancy
(p=0.298) (Table 2). The malignancy rate was 43.5%.
Demographic and histopathologic characteristics of
the patients are shown in Table 1.

The mean nodule diameter was 19,1+13,7 mm (range,
1-97 mm). The characteristics of nodule diameter are
shown in Table 2. There was no statistically significant
difference between nodule diameter and malignancy
status (p=0.444).

In this study, we aimed to discuss the association of
thyroid malignancy in patients who operated for AUS.
Although the Bethesda classification has defined AUS,
there are differences among clinicians in management.
The most important reason for this situation is the
variability in the rates of Malignancy (6-75%) for AUS
in the literature (4-7). The most prominent example of
this variability is in the 2007 Bethesda classification;
the malignancy rate for AUS was 5-15% (8), whereas
this rate changed to 15-30% in the 2017 Bethesda
classification (9).
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The Bethesda classification recommends a second
FNAB in patients with AUS (9). In our clinic, following
the American Thyroid Association (ATA) guideline, the
relevant thyroid lobectomy operation is recommended
for patients with two biopsies of AUS (10).

In our study, age, gender, and nodule diameter were
not associated with thyroid malignancy in patients
with AUS. The association of age, gender, and nodule
diameter with thyroid malignancy has been reported in
the ATA guideline (10). The literature review revealed
that no study showed any association between these
factors and an increased risk of Malignancy in patients
diagnosed with AUS.

It is a well-known fact that there are racial/ethnic
differences in the incidence and prognosis of thyroid
cancer. Abelardo et al. reported that the rates of AUS-
related thyroid malignancies in the Philippines and
other Asian countries are much higher than in the
general literature (11). This condition demonstrates
that Bethesda Classification's category rates may vary
in different countries. In a similar study conducted in
our country, the malignancy rate was 49.1% (6). In the
present study, thyroid malignancy rates were similarly
high. So, it should be considered in terms of the
surgical procedure chosen for patients scheduled for
thyroidectomy with the diagnosis of AUS in Turkey.

In patients with radiologically suspected malignancy
and cytology results consistently twice with 'Atypia of
Undetermined Significance', total thyroidectomy may
be an option in addition to lobectomy. The management
of cases should be discussed in a multidisciplinary
endocrine council based on age, radiologic features
of the nodule, and the status of the other thyroid lobe.
Thus, we consider that a second surgical intervention
can be prevented in selected patients.
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Oz

Amag

Overin musindz borderline tumdrleri (MBT), borderline
over tumorlerinin en sik gorulen ikinci alt tipidir. Belirsiz
patogenezleri ve biyolojik davranislari nedeniyle, be-
nign veya malign kategorilere agik¢a siniflandirilama-
diklari i¢in klinik seyir hakkinda daha prognostik bilgi
saflayan ve rutin pratikte kolaylikla degerlendirilebi-
lecek bir parametrenin belirlenmesine ihtiya¢ vardir.
Ki67, timor hucreleri de dahil olmak Gzere hiicresel
proliferasyonla guglu bir sekilde iliskili olan ve rutin
olarak kullanilan bir immunohistokimyasal belirtegtir.
Bu calismada MBT'lerde Ki67 sayiminin prognostik
onemini degerlendirmeyi ve prognostik esik degerini
belirlemeyi ve klinikopatolojik 6zellikleri, niks ve uzun
sureli sagkalim durumui ile iligkisini arastirmayi ve ayri-
ca literatlire daha fazla bilgi saglamay1 amagladik.

Gerec ve Yontem

MUsindz borderline over tiumori tanisi koyulan toplam
20 vaka galismaya alindi. Tumoru en iyi temsil eden
ornek tizerinde immunohistokimyasal calismalar yapil-
di. Nukleer boyanma pozitif kabul edildi ve iki patolog
tarafindan degerlendirildi

Bulgular

Ki67 proliferasyon indeksi (P.I) medyan %15 (1-47%
ve ortalama %216'dir. Ki67 P.l. progresyonla %20 esik
degerinde ve 5 yillik OS ile %30 esik degerinde ista-

tistiksel olarak anlamliliga ulasti. (sirasiyla p=0.021 ve
p=0.032). Ki67 P.I. yasla birlikte artma egilimindeydi.
Ki67 P.l. ile timdr boyutu, lateralite, kapsil bitinligu,
intraepitelyal karsinom ve fokal atipi dahil olmak Gizere
diger klinikopatolojik parametreler arasinda istatistik-
sel bir iliski yoktu.

Sonug¢

Calismamizda Ki67 %20'den yiksek oldugunda nik-
stin daha sik olusu, Ki67 %30'dan yuksek oldugunda
5 yillik sagkalimin daha disuk olusu Ki67 indeksinin
daha agresif seyir ve 6lum ile iliskili oldugunu disin-
dirdd. Bu nedenle Ki 67'nin hastalarin takip sikhgini
belirlemede ve prognozlarini tahmin etmede faydal
olacagini 6ngdrdik. Ancak bu sonucun daha genis
seriler ile desteklenmesi gerektigini distndyoruz.

Anahtar Kelimeler: Borderline, Ki67, Mlsin6z, Over,
Tamor

Abstract

Objective

Ovarian borderline tumors (OBTs) are an intermediate
type of ovarian neoplasm. Ovarian mucinous border-
line tumors (MBT) are the second most common su-
btype of OBT. Because of their uncertain pathogene-
sis and biological behaviour they cannot be classified
clearly into benign and malign categories. There is a
need to identify a parameter that provides more prog-
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nostic information about the clinical course and can be
evaluated easily in routine practice. Ki67 is a routinely
used immunohistochemical marker that is strongly as-
sociated with cellular proliferation, including tumor cel-
Is. We aimed in this study to evaluate the prognostic
significance and to determine prognostic cut-off value
of Ki67 counting in the MBTs and to investigate its re-
lationship with clinicopathologic features, recurrence,
and long term survival status and also to provide more
information to the literature.

Material and Method

A total of 20 cases diagnosed with ovarian mucinous
borderline tumors were identified. Immunohistochemi-
cal studies were performed on the most representative
sample of the tumor. Positive signal was nuclear and it
was evaluated by two pathologists.

Results
Ki67 proliferating index (P.l) value with a median of
15% (1-47%) and a mean of 16% Ki67 P.l. reached

Introduction

Ovarian borderline tumors (OBTS) are an intermediate
group of neoplasm that do not classify clearly into
benign and malign categories, due to their lack
of understanding biological behavior, uncertain
pathogenesis, and unclear management (1). Ovarian
mucinous borderline tumors (MBT) are the second
most common subtype of OBT with a rate of about 30%
to 50% in North America and Europe, but they are the
most common subtype of OBT in Asia.(2)MBT is defined
as an architecturally complex non-invasive mucinous
neoplasm showing gastrointestinal-type differentiation
(2). MBTs usually present as large, unilateral, variable-
sized cystic masses and may contain multiple cystic
areas (3). The mean tumor size is about 20 cm,
some cases may be as large as 50 cm (2). Epithelial
stratification with small papillary infoldings or tufts must
cover at least 10% of all the tumors (4). Otherwise, the
diagnosis should be mucinous cystadenoma with focal
epithelial proliferation. The nuclear atypia is generally
low grade (2). A part of the tumors may contain acellular
mucin pools within the stroma and may develop
granulomatous response against the ruptured glands
and extracellular mucin (5).

The distinction of MBTs from their benign forms is very
important but establishing the correct diagnoses can
be difficult in these tumors. Overdiagnoses should be
avoided because of their clinical outcomes regarding

124

Prognostic Value of Ki67 in Borderline Mucinous Ovarian Tumors

statistically significance at 20% cut-off value with
progression and at 30% cut-off value with 5-year OS.
(p=0.021 and p=0.032, respectively). Although the
Ki67 P.l. tended to increase with age, there was no
statistical association between Ki67 P.I. and other cli-
nicopathological parameters including tumor size, la-
terality, capsule integrity, intraepithelial carcinoma and
focal atypia.

Conclusion

In our study, recurrence was more frequent when Ki67
was greater than 20%, and 5-year survival was lower
when Ki67 was greater than 30%, suggesting that
the Ki67 index was associated with a more aggres-
sive course and death. Therefore, we predicted that
Ki 67 would be useful in determining the frequency of
follow-up of patients and predicting their prognosis.
However, we think that this result should be supported
by larger series.

Keywords: Borderline, Mucinous, Ovary, Tumor, Ki67

staging and follow-up (3). For this reason, detailed
macroscopic examination and enough sampling are
mandatory for these tumors, and at least one section
per centimeter’s largest tumor size should be sampled.
In addition, it is recommended to increase to two
blocks sampling in mucinous tumors that are larger
than 10 cm (4). Standart treatment protocol consists of
total surgical resection and surgical staging includes
omentectomy, peritoneal sampling, appendectomy,
and peritoneal washing for cytology (6, 7).

Clarifying the biology of borderline tumors and their risk
of progression to invasive form has been wondered
by researchers since the category was identified (8).
However, over the years, it was observed that these
tumors were related to quite heterogeneous behavior
and many potential prognostic parameters were
investigated (9). There is a need to identify a parameter
that provides more prognostic information about the
clinical course and can be evaluated easily in routine
practice. Ki67 is a routinely used immunohistochemical
marker that is strongly associated with cellular
proliferation, including tumor cells. It labels nuclear
protein (encoded by MKI67 gene) of the proliferating
cells (10). Ki67 proliferation index is often related with
the clinical course of cancers (8). There are neoplasms
such as neuroendocrine tumors that Ki67 assessment
has been accepted an independent prognostic
parameter so that their grading system based on the
Ki67 counting (11). In several tumors such as breast



cancers, in addition to assessment of hormonal status,
Ki67 counting is used to make risk stratification. To
date, the prognostic importance of Ki67 counting has
not been adequately evaluated in OBTs. There is
limited reports in the literature on this subject.

Our purpose in this study was to evaluate the
prognostic significance of Ki67 counting in the MBTs
and to investigate its relationship with clinicopathologic
features, recurrence, and long term survival status and
also to provide more information to the literature.

Material and Method

A total of 20 cases diagnosed with pure mucinous
borderline ovarian tumors from hysterectomy =+
unilateral or bilateral salpingooferectomy surgery
and no other malignancy between the years 2010
to 2019 in the Izmir Katip Celebi University Ataturk
Training and Research Hospital were included in the
study. The clinicopathological informations including
tumor size, laterality, age at diagnoses, and death if
occurred, were obtained from the hospital database.
An extensive sampling was performed to all the
tumors. Then, the most demonstrative Hemotoxylin-
Eosin (H&E) section was selected for Ki67
immunohistochemical staining. Full-thickness 5 pm
sections were obtained from formalin-fixed, paraffin-
embedded blocks from all cases. Immunhistochemical
staining was evaluated on microwave oven processed
formalin-fixed paraffin-embedded tissue, and citrate
pH 6 as antigen retrieval. The immunohistochemical
staining was provided by Ventana Detection System.
The Ki67 antibody clone was 30-9 rabbit monoclonal
primary antibody (Ventana). Brown nuclear staining
was considered positive and was evaluated by two
pathologists independently. Discordant results were
reevaluated in double-headed microscopes and a
consensus was reached. All H&E sections were
scanned at low magnification to chose the “hot spot”
area for Ki67 proliferating index (P.l.) assessment.
Then, cells showing nuclear staining were counted in
at least 500 neoplastic cells and the average of the
obtained values were calculated (figure 1).

Statistical Analyses

Disease-free survival (DFS) was evaluated from the
surgery time to any status related to disease (disease
relapse, metastasis) or death. Overall survival (OS)
was defined as the period from the surgery time until
the date of death from any event or the date who was
alive on the last follow-up. For survival status, the last
follow-up date was February 2021.

Pearson’s Chi-square and Fisher's exact tests were
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performed to evaluate the association between the Ki67
P.l. and clinicopathological variables. We investigated
statistical association of Ki67 P.l. with progression,
5-year DFS, and 5-year OS with increasing values
of ten percent (eg. 10%, 20%, and 30%). SPSS for
Microsoft Windows Sofware (version 18.0, SPSS
Chicago, IL, USA) was used for statistical analyses. A
P-value < 0.05 was considered statistically significant.
Kaplan-Meier curves were used to determine 5-year
DFS, 5-year OS with the long-rank test.

Results

The study population consisted of totally 20 patients.
The medical data of all patients were reviewed
retrospectively (Table 1). The age at diagnosis of
patients ranged from 29 to 94 with a median of 50.5
years. The tumors tended to be predominantly located
in left over (left over, n=15/20 (75%) and right over,
n=4/20 (%25)). The tumor diameter ranged from
4 cm to 30 cm with a median size of 17 cm and an
average size of 18.9 cm. There were accompanying
intraepithelial carcinoma (figure 2) and focal atypia in
two cases (case 1 and case 4, respectively). Except
two cases (case 11 and case 17), the capsule was
intact in the remaining cases. The surgical procedures
were hysterectomy and adnexectomy. Hysterectomy
was performed to 11 patients (55%) and adnexectomy
was performed to 9 patients (45%).

Figure 1:

A-B) Borderline mucinous ovarian tumor (case 16) (Hema-
toxylin and eosin stain, X20) and Ki67 P.l. (X10) in the same
case.
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Figure 2:

A-B) Borderline mucinous ovarian tumor with intraepitheli-
al carcinoma (case 1) (Hematoxylin and eosin stain, 20x
magnification) and Ki67 P.I. (40X magnification) in the same
case.
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Clinicopathological features of the patients in the study

Cases /'23)(3 (Sclrzrg Lateralite | Surgery Surface Ki67 Prf(; %rt\:;sstic Recurrence | Death

1 59 10 left H intact 189 | Intraepithelial no no
carcinoma

37 13 left U intact 18% no no no
3 52 10 left H intact 20% no no no
yes

4 50 15 left H intact 30% focal atypia yes (after 5

years)
5 73 35 right H intact 25% no yes yes
6 40 18 left U intact 4% no no no
7 48 7 left H intact 2% no no no
8 53 25 right H intact 32% no no no
9 55 23 left H intact 32% no no no
10 35 10 left U intact 3% no no no
11 59 30 right H interrupted 2% no no no
12 33 30 left U intact 22% no no no
13 41 30 left U intact 2% no no no
14 29 15 left U intact 1% no no no
15 7 28 left H intact 12% no no no
16 51 20 left u intact 5% no no no
17 28 16 right U interrupted 9% no no no
18 94 15 left H intact 47% no yes no
19 31 10.5 left u intact 29% no no no
20 57 18 left H intact 7% no no no

The median follow-up time was 49 months (ranged
1-120 months). 5-yr OS could be evaluated for
16 patients. During the follow-up time, disease
progression was observed in three patients as lung
metastases (case 4), periton metastases (case 18)
and local recurrence (case 5). The lung metastasis
occured at her 2nd month after the operation and the
patient was lost in 58th month. The reason of death
was unknown. The periton metastasis was observed
at her 1st month after the operation and the patient
was alive at her last follow-up. All metastases were
confirmed to be of ovarian origin radiologically and
immunohistochemically.

Ki67 P.l. was a median of 15% (1-47%) and a mean
value of 16%. It has reached statistically significance at
20% cut-off value of Ki67 P.l. with progression and at
30% cut-off value of Ki67 P.I. with 5-year OS. (p=0.021
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and p=0.032, respectively). According to the death/
alive status data of patients, the 5-year OS was 95%.
The 5-year DFS was 89.4%. Although the Ki67 P.I.
tended to increase with age, no statistical correlation
was found. Also, there was no statistical association
between the Ki67 P.l. and the other prognostic factors
including intraepithelial carcinoma, focal atypia,
capsule integrity, and tumor size (Table 2).

Discussion

Borderline mucinous ovarian tumors which were
defined as an intermediate category of neoplasia. In
the present study were discussed and evaluated the
prognostic significance of Ki67 P.l. and whether it
correlates with clinicopathological characteristics of
borderline mucinous ovarian tumors.
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Relationship between Ki67 proliferating index and clinicopathologic prognostic factors

Ki67 P.I. (cut off 10%) Ki67 P.I. (cut off 20%) Ki67 P.I. (cut off 30%)
p-value p-value p-value

Age
(<45, >45) 0.19 0.26 0.06
Tumor size
(<10 cm, >10 cm) 025 0.4 0.6
Lateralite
(right/left ovary) 0.82 0.64 0.78
Capsul integrity
(intact, interrupted) 0.09 0.22 0.45
Prognostic factors (+/-) 0.17 0.76 0.26
Recurrence 0.08 0.021 0.028
5-yr overall survival 0.3 0.12 0.032

MBTs occur in a wide age range with mean age of
45 years, including pediatric patients (2). In our study,
similar to Guadagno et al.’s results, the patient’s ages
were mostly over 40 years old (12). When we compared
the age groups with Ki67 P.I. in three cut-off values,
there was no statistically significant difference above
and before the age of 40. Guadagno et al. observed
the Ki67 P.I. tended to be lower in patients under 40
years of age and was statistically significant. They
determined the cut of value for Ki67 P.l. as 10% (12).
This difference may be due to the fact that this study
includes not only MBTs but also borderline serous
ovarian tumors. Remarkably, in our population, Ki67
P.1. values were below 30% in all cases before the age
of 40. Additionally, the maximum Ki67 P.l. value was
detected in the oldest case (case 18-94 years old) and
this patient later presented with relapse.

Intraepithelial carcinoma has been observed in
approximately 40% to 55% of MBTs and defined
as the fields showing high grade cytologic atypia
(hyperchromasia, prominent nucleoli, and a
significantly increased mitotic activity) and usually with
marked demarcation (12, 13, 14). The diagnoses of
intraepithelial carcinoma should be given based on
the nuclear cytomorphology. Epithelial stratification or
cribriform growth pattern is not compulsory. Although
some studies in the literature observed that higher
recurrence risk is associated with intraepithelial
carcinoma most of studies reported no significant
difference in overall survival (5, 15, 16). In our study,
the results were concordant with the literature and
there was no statistical significance in cases with or

without intraepithelial carcinoma (p-value < 0.05). We
had not observed recurrence or death in the patient
who had an area of intraepithelial carcinoma.

Due to the heterogeneous clinic behavior of borderline
over tumors, it is difficult to predict the risk of disease
progression. Therefore, supportive markers were
needed and were thought that Ki67 could be an
indicator for reflecting the disease progression.
Although there are very few studies, the results were
similar. In some studies in the literature reported that
benign over tumors (7.5-12%) showed lower Ki67
expression than borderline neoplasms (22-40%)
and higher positivity levels in carcinomas (55-70%).
(17,18) Similarly, Giurgea et al. investigated the Ki67
immunopositivity in borderline tumors and it's benign
and malign counterparts. They observed that benign
and borderline tumors presented low proliferation
index (9.09% and 13.3%, respectively). Contrarily,
the malign tumor’s Ki67 P.I. was more than 50% (8).
However, the number of studies which investigate
the relationship between Ki67 proliferation index and
risk of progression to malign form is quite rare, the
available studies demonstrated the same results:
low Ki67 expression in benign tumors is increasing
in borderline and malignant forms. But it seems to
be there is a significant difference between benign
and malign forms but this difference does not exist
between benign and borderline forms. From these
results, we thought that increased expression may be
associated development of malignancy. Munstedt et
al. followed 92-patients with early stages of ovarian
carcinomas and observed tumor recurrences and
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overall survival status. Then, the patients who showed
lower Ki67 expression (<10%) no recurred during the
follow-up times but the recurrences occurred mostly
in the patients who showed Ki67 expression more
than 15% (19). This supports the relationship between
higher Ki67 proliferating index and recurrences. In a
large population study (n=202), it was found that 88%
of BOTs showed less than 10% Ki67 expression (20).

Guadagno et al. observed Ki67 immunopositivity in
their series of serous and mucinous borderline over
tumors with an average value of 14% (12). In our
study, MBTs had Ki67 P.l. with the average value
was 16% and was slightly higher than that reported in
the literature (8, 12). We have thought this difference
might be due to the fact that our study only included
MBTs. The reason we included only mucinous type
of borderline over tumors in this study was to find
more independent an objective Ki67 cut-off value in a
more homogeneous group. We investigated whether
there is a cut-off value such as in neuroendocrine
tumors associated with progression or survival in
our population. When we compared statistically with
values increasing by ten percent (eg: 10%, 20%, and
30%), we found that at 20% Ki67 cut-off value was
statistically associated with progression. (p=0.021).
The cut-off value at 30% Ki67 cut off value was
statistically significant with 5-yr OS (p=0.032)

Identification of markers that may predict the risk of
disease progression in MBTs has a great significiance.
Especially, when it comes to fertility status in young
women, it becomes more important to predict the
risk of progression in terms of treatment modalities.
Consequently, in our study, it was found that Ki67
P.l. more than 20% was associated with recurrence
and more than 30% was associated with 5-yr OS.
However, due to the limited number of patients in our
study, we believe that further studies are needed to
evaluate this possible correlation more clearly in large
populations.
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Oz

Mukoepidermoid karsinom (MEK) tuktrik bezinin en
stk gorulen malign timoridir ve en sik parotiste goru-
[0r. Onkositik mukoepidermoid karsinom (OMEK) na-
dir subtiptir. Burada 28 yasinda endometrium kanseri
nedeniyle takip edilen kadin hastanin, sag parotiste
izlenen kitlesinin primer timoér mi metastatik timor
mi oldugunu histolojik, immuinhistokimyasal ve mole-
kuler sonuclaryla sunmayi1 amagcladik.

Anahtar Kelimeler: MAML2, Mukoepidermoid karsi-
nom, Onkositik, Parotis

Giris

Bas boyun kanserlerinin %5’den azini tukirik bezi
maligniteleri olusturur ve bu malign timorler en sik
parotis bezinden kaynaklanir. Mukoepidermoid karsi-
nom (MEK), tim tukurik bezi timorlerinin %10-15'ini
olusturur ve kadinlarda erkeklere gore daha sik izlenir
(1). MEK; musin6z, intermediate (berrak hucreli) ve
skuamoid tumor hicrelerinden olusmaktadir (2). His-
tolojik olarak sitolojik atipi derecesi, kist olusum mik-

Abstract

Mucoepidermoid carcinoma (MEC) is the most
common malignant tumor of the salivary gland and
is most commonly seen in the parotid. Oncocytic
mucoepidermoid carcinoma (OMEC) is a rare
subtype. Here, we aimed to present the histological,
immunohistochemical, and molecular results of a
28-year-old female patient followed for endometrial
cancer, whether the mass in the right parotid is a
primary or metastatic tumor.

Keywords: MAML2, Mucoepidermoid carcinoma,
Oncocytic, Parotid

tari, mukus, epidermoid ve intermediate hlicre sayisi
ile mitoza gore duslk, orta ve ylksek derece olarak
siniflandirilir (3). Dusuk dereceli MEK, submandibular
ve submental bezde daha sik izlenir ve erken evrede
tespit edilir. YUksek dereceli MEK ise, daha sik olarak
parotis bezinde izlenir ve ileri evre ile iliskilidir. MEK'in,
berrak hicreli, onkositik, sklerozan, Warthin-benzeri,
silyall, igsi huicreli ve mukoasiner histolojik varyantlari
vardir (4, 5).
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Giris

Bas boyun kanserlerinin %5’den azini tukrik bezi
maligniteleri olusturur ve bu malign timdrler en sik
parotis bezinden kaynaklanir. Mukoepidermoid karsi-
nom (MEK), tim tikrik bezi timérlerinin %10-15'ini
olusturur ve kadinlarda erkeklere gére daha sik izlenir
(1). MEK, misinéz, intermediate (berrak htcreli) ve
skuamoid timar hiicrelerinden olusmaktadir (2). His-
tolojik olarak sitolojik atipi derecesi, kist olusum mik-
tarl, mukus, epidermoid ve intermediate hiicre sayisi
ile mitoza gore disik, orta ve yiksek derece olarak
siniflandirilir (3). Dusik dereceli MEK, submandibu-
lar ve submental bezde daha sik izlenir ve erken ev-
rede tespit edilir. Yiksek dereceli MEK ise, daha sik
olarak parotis bezinde izlenir ve ileri evre ile iliskilidir.
MEK’nin, berrak hucreli, onkositik, sklerozan, Wart-
hin-benzeri, silyali, igsi hiicreli ve mukoasiner histolo-
jik varyantlari vardir (4, 5).

Olgu Sunumu

Endometrium karsinomu nedeniyle baska bir klinikte
takip edilen 28 yasinda kadin hasta sag kulak altin-
da ve arkasinda sislik sikayeti ile Kulak Burun Bogaz
hastaliklari klinigine basvurdu. Sisligi yaklasik 3 ay
once fark ettigini, hizla buyudugind, son 1 aydir tize-
rinde kabuklanma ve akinti oldugunu, agri olmadigini
belirtti. Fizik muayenede sag aurikula lobulinin an-
terior, inferior ve posterioruna yerlesen, cevresi hipe-
remik, bazi bdlgelerinde krutlanma goésteren, tzerin-

Resim 1:

Resim 1A) Sag kulak lobuliiniin 6n, alt ve arka kisminda yer
alan, cevresinde hiperemik, bazi yerlerinde kabuklu, Gizerin-
deki derinin bltunligu bozulmus, deriden ¢ikinti yapan kitle.
Resim 1B) 37 mm capinda, heterojen kontrastlanma ile sag
parotis bezinde lobiile goériinim

Resim 1C) Total parotidektomi, supraomohyoid boyun di-
seksiyonu sonrasi Nervus auricularis Magnus sinir grefti.
Resim 1D)Materyalin kesit ylizeyi hemorajik, cogu alanda
mukoid zemin, dizensiz sinirh ve ¢evreleyen dokuya infilt-
ratif gorinim.
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deki cildin batinliga bozulmus, ciltten protriide olan,
parotis bezine fikse, diizensiz sekilli, yaklasik 4x3 cm
boyutlarinda kitle palpe edildi (Resim 1A).

Bas boyun bélgesinde palpe edilen lenf nodu izlen-
medi. Fasiyal sinir, larenks ve nazofarenks muayene-
leri normaldi. Hastanin 6zgeg¢misinde 1 ay 6nce en-
dometrium kanseri tanisi aldigi, giinde 1 paket sigara
kullandigi, tip 1 diabetes mellitus hastaligi oldugu
dgrenildi. ilerleyen dénemde gebelik planlamasi olan
hastanin endometrium kanseri i¢in cerrahi tedaviyi
kabul etmedigi ve megestrol asetat tedavisi kullandigi
6grenildi. Hastanin tam kan sayimi ve rutin biyokim-
yasal tetkikleri normaldi. Ciltten protriide olan kitleden
insizyonel biyopsi yapildi. Histopatolojik inceleme so-
nucu az diferansiye karsinom infiltrasyonu olarak ra-
porlandi. Ayrica timérde yaygin misin varligi ve sku-
amodz diferansiasyon nedeniyle az diferansiye MEK
olabilecegi yorumu yapildi.

Tumorin c¢evre dokular ile iliskisinin belirlenmesi
icin boyun kontrastl magnetik rezonans gorintile-
mesi (MRG) yapildi. MRG ‘sag parotis ylzeyel lobu
icerisinde 35 x 32 mm boyutlarinda lobile sekilli, T1
sekanslarda hipointens, T2 sekanslarda izo — hipe-
rintens gériinimde, anteriorunda 12 mm kistik kompo-
nenti bulunan, kontrast enjeksiyonu sonrasi solid ki-

Resim 2:

Resim 2A) Normal goérinumli parotis bezine komsu yer-
lerde kistik ve solid adalar seklinde onkositik yuvalar (H&E
20x).

Resim 2B) Musindz alanlarda eozinofilik granuler sitop-
lazmali pleomorfik nikleuslu ve belirgin nikleollti hucreler
(H&E 100x).

Resim 2C) Neoplastik hiicrelerde yaygin p63 ile orta ila glic-
10 niikleer immunoreaktivite (H&E 100x).

Resim 2D) Floresan in situ ayirma probu ile hibridizasyonda
MAML2 de rearrangement izlendi. FISH probunun 5' ucu
Spectrum Orange ile ve 3' ucu Spectrum Green ile etiket-
lenmistir.



simlari heterojen kontrastlanan kitlesel lezyon’ olarak
raporlandi (Resim 1B).

Hastanin pozitron emisyon bilgisayarli tomografisinde
boyun bélgesinde tutulum olmamakla birlikte sag pa-
rotis bdlgesinde SUVmax'i 22,1 olan 33 x 30 mm bo-
yutunda kitlesel lezyon mevcuttu. Hastaya total paroti-
dektomi ve supraomohyoid boyun diseksiyonu yapildi.
Fasiyal sinirin marjinal mandibuler dali timoér ile inva-
ze idi. invaze olan sinir bolimii eksize edilip nervus
aurikularis magnus sinir grefti ile onarildi (Resim 1C).

Makroskopik incelemede, 3.8x2.6x2.2 cm 6lc¢ilerinde
dizensiz sinirli yer yer protriide gérinimde olup ke-
sit ylizii kanamali, cogu alanda mukoid kivamda sari
renkli lezyon izlendi (Resim 1D). Mikroskopik incele-
mede timérde santral olarak kistik alanlar yani sira
fokal nekroz ile infiltratif bir blylme paterni gortldi
(Resim 2A). Cogu alanda musin icerisinde solid geli-
sim gosteren eozinofilik graniler sitoplazmali,belirgin
nikleolli yuvarlak oval nukleuslu pleomorfik neoplas-
tik hiicreler izlendi. Onkositik yuvalar dikkati cekti (Re-
sim 2B). Onkaositik yuvalar, genellikle belirgin hiicreler
aras! koprilesme gostermekte olup, belirgin keratini-
zasyon izlenmedi. Mitotik figlr izlenmedi. Perindral
invazyon gorildi. immunhistokimyasal incelemede
timoérde CK5/6, p63, CK14 ile yaygin pozitiflik, S100,
Ostrojen reseptdr, androjen reseptér, GCDFP15,
GATAZ ile negatiflik izlendi (Resim 2C). Histokimya-
sal PAS, PAS-D ile misin lehine boyanma gorldi.
Mastermind like transcriptional coactivator 2(MAML2)
genini 11921 lokusunda ¢evreleyen bir ayirma probu
kullanilarak MAML2 translokasyonunu saptamak icin
floresan in situ hibridizasyon (FISH) ¢alismasi yapil-
di (Resim 2D). Histopatolojik, imminhistokimyasal ve
molekiler bulgular birlikte degerlendirildiginde olguya
onkositik mukoepidermoid karsinom (OMEK) tanisi
konuldu. Anaplazi, nekroz ve perinéral invazyon ne-
deniyle bu olgu Armed Forceds Institude of Pathology
(AFIP) ybntemine gore yiksek dereceli olarak sinif-
landirildi. Hasta su an radyasyon onkolojisi ve medi-
kal onkoloji bélimlerince 29 aydir niiks bulgusu olma-
dan takip edilmektedir.

Tartisma

En sik gorulen malign tukdridk bezi tumort MEK'dir.
Cogunlukla parotis bezinde ortaya ¢ikar ve benign lez-
yonlarla értisen sitomorfoloji nedeniyle MEK tanisini
koymak zor olabilir. Ayrica MAML2 translokasyonu
gosteren olgularin daha iyi prognozlu olduklari bildi-
rilmistir (6, 7).

OMEK, onkositik hticrelerin baskin oldugu bir MEK
varyanti olarak tanimlanir. Cesitli derecelendirme sis-
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temleriyle siniflandiriimaktadir. Biz olgumuzda AFIP
derecelendirme sistemini kullandik ve yiiksek dereceli
olarak yorumladik.

Histolojik olarak OMEK ayrici tanisinda onkositom,
Warthin timoéri, nekrotizan sialometaplazi, skuaméz
metaplazili pleomorfik adenom, asinik hicreli karsi-
nom, sekretuar karsinom, skuaméz hicreli karsinom
ve tikrik bezi kanal karsinomu gibi benign ve malign
neoplazmlar bulunmaktadir.

Olgumuzda oncelikle daha 6nce var olan endomet-
rium kanseri metastazini ayirt etmek icin immunhis-
tokimyasal 0Ostrojen reseptdr boyamasi yapildi ve
negatifligi izlendi. Ayirici tanisinda lobuler paternin
olmamasi ve kistik yapilarin izlenmesi ile nekrotizan
sialometaplazi'den, kondroid matriks izlenmemesi
ile skuamdz metaplazi gosteren pleomorfik adenom-
dan, papiller yapilarin olmamasi ve lenfoid stroma
icermemesi ile Warthin timoérinden ayrilmaktaydi.
immiinhistokimyasal olarak S100 negatifligi ile sekre-
tuar karsinom dislandi. Androjen reseptér, GCDFP15,
GATA3 negatifligi ile diger onkositik lezyonlardan ayri-
mi yapildi (8-12). immunhistokimyasal p63 ile yaygin
niikleer ekspresyon ve FISH ile MAML2 fiizyonunun
varli§i gosterilerek OMEK tanisi desteklendi.

Ozetle nadir bir MEK morfolojik varyanti olan OMEK
olgusunu sunmayi amagladik. Onkositik neoplazmlar-
da mukositlerin varhgi OMEK suphesini artirmalidir
ve ayirici tani icin imminhistokimyasal ve molekiler
testlerin yapilmasi gerekmektedir. p63 immiin boya-
ma ve musikarmin histokimyasal boyamaya ek ola-
rak, MAML2 yeniden diizenlemesinin analizi, dogru
tani icin kritik kanitlar saglayabilir.

Bilgilendirme ve Tesekkir

Prof. Dr. Kayhan BASAK (Kartal Lutfi Kirdar Sehir
Hastanesi)'a FISH goruntileri ve tani asamasindaki
katkilarindan dolayi tesekkir ederiz.

Bu olgu sunumu 30. Ulusal Patoloji Kongresinde pos-
ter sunumu olarak sunulmustur.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.

Bilgilendirilmis Onam
Calismada yer alan bireyden bilgilendirilmis onam ve
verilerin yayinlamasi icin yazil izin alinmistir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci glitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.
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A POPULAR COMPLEMENTARY MEDICINE TREATMENT: PROLOTHERAPY
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Oz

Kronik kas iskelet sistemi hastaliklarinin tedavisinde
neredeyse yuz yillardir kullanilan bir tamamlayici tip
tedavi yontemi olan proloterapi son on yilda hem Tr-
kiye hem de dinyada populer hale gelmistir. Prolo-
terapi yonteminin uygulayicilari tarafindan “hastahgi
tedavi ederek agrida ve fonksiyonlarda iyilesme sag-
ladi§i, yasam kalitesini artirdigi” bilinmektedir. Son
donemde kullaniminin yayginlasmasiyla birlikte daha
¢ok calisma yapilmakta ve kanita dayandiriimaktadir.
Bu derleme ile proloterapi tedavisi hakkinda gincel
literatur ile desteklenmis bilgiler aktariimistir.

Anahtar Kelimeler: Agri, Proloterapi, Kas-iskelet sis-
temi

Giris

Proloterapi kronik kas iskelet sistemi hastaliklarinin
tedavisinde kullanilan bir tedavi yontemidir (1, 2). Bu
tedavide vicudun rejenerasyon sureci uyarilarak iyi-
lesme saglanmaya calisiimaktadir. Yontem 1930’lu
yillardan itibaren uygulanmaya baslanmis ve uygula-
yicisi olan George Hackett'in deneyimlerinden fayda-
lanilarak 1950’lerde kitap yazilmistir (3).

Abstract

Prolotherapy, which is a complementary medicine
treatment method used for almost centuries in the
treatment of chronic musculoskeletal diseases, has
become popular both in Turkey and in the world in the
last ten years. Prolotherapy practitioners is saying that
"prolotherapy method provides improvement in pain
and functions, increases the quality of life by treating
the disease". With its widespread usage recently,
more studies are being conducted and it is becoming
more evidence-based therapy method. In this review,
information supported by the current literature about
prolotherapy treatment has been conveyed.

Keywords: Musculoskeletal System, Pain, Prolo-
therapy

1959 yilinda proloterapi tedavisi sirasinda proloterapi
soliisyonu olarak kullanilan fenol enjeksiyonuna bagli
alerjik reaksiyon gelismesi sonucu bir vakanin 8lumu-
ndn bildiriimistir. Bu vakadan sonra ortaya cikan 6n
yargl bu yontemin kullanimini neredeyse ortadan kal-
dirmistir (3).

Gunumuizde ise proloterapi, giderek daha popller
hale gelen, rejeneratif enjeksiyon bazh bir tedavidir.
Proloterapi hasarli veya dejenere olmus ligaman,
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tendon ve kikirdak gibi bag dokusunun iyilesmesin-
de kullanilir (3, 4). Yaralanmay! takiben, vicut bag
dokusunu onarima gecer, yaralanma ile ortaya ¢ikan
agri eger onarim yetersiz kalirsa kroniklesir ve kronik
kas-iskelet sistemi agrisi ile sonuclanir. Kronik kas-is-
kelet sistemi agrisi bu yetersiz onarilmis dokularin
dejenerasyonundan, ligamanlarin laksitesine bagli
ortaya ¢ikan instabiliteden kaynaklanir. Proloterapi
tedavisi mevcut dejenerasyonu ve instabiliteyi doku
diizeyinde diuzeltmek i¢in kullaniimaktadir (2, 3). Pro-
loterapinin agriyr azaltmaya ve rejenerasyon meka-
nizmasina etkileri heniiz tam olarak anlasilamamistir
(3). Ancak, lokal inflamatuar etki, lokal biyiime fakto-
ri saliniminin uyarilmasi ve néropatik inflamasyonun
asagl regilasyonunun kombinasyonu mekanizma
olarak tanimlanabilmektedir (3, 5, 6). Bunlarin bir so-
nucu olarak, ligaman laksitesi olan eklemin instabilite-
si azalirken agrida azalmaktadir (3, 7).

Proloterapi tedavisinde, uygulama proseddri hic de-
gismemekle birlikte, farkl soltisyonlar kullanilabilmek-
tedir. Proliferan sollisyonlar, hassas ligaman ve tendi-
noz yapilara ve bitisik eklem bosluklarina enjeksiyon
icin kullanilir. Tahris edici maddeler, ozmotikler ve
kemotaktikler, proloterapide yaygin olarak kullanilan
proliferantlardir. Hicreleri hasarlayarak etki gésteren
tahris edici maddeler fenol, guaiacol ve tanik asit ola-
rak orneklendirilebilir. Partikiller yani ponza tasi da
tahris edicidir ancak hiicresel travma yapar ve dogru-
dan makrofajlari ¢ceker. Sodyum morrhuate bir kemo-
taktiktir ve inflamatuar hiicreleri ¢ceker. Glikoz, gliserin
ve ¢inko silfat ozmotik proliferanlardir ve hiicrelerde
ozmotik soka neden olur (3, 7, 8).

Bilimsel olarak kanit diizeyi yiksek kabul edilen ran-
domize kontrollii ¢calismalarda kullanilan en yaygin
soliisyon hipertonik dekstrozdur (9—11). Proliferan so-
lusyonlar uygulandiklari bdlgedeki hiicrelerin ozmotik
yirtiimasina neden olabilir ve insan hiicrelerinde cesit-
li biytime faktoru artisina yonlendirebilir. Ayrica hiper-
tonik ortam, DNA kodlayan buyime faktorlerinin sa-
linmasina yol acgabilir (3, 12). Ayrica cesitli proliferan
soliisyonlar fibroblast uyarimina neden olur. Buyiime
faktorleri fibroblastlari aktive eder ve ayrica serbest
birakir. Aktif fibroblastlar yeni kolajen fibrilleri salgi-
lar. Kolajen fibriller, hasarli ligaman ve tendonlarin
onarimi i¢in gereklidir ve iyilesmeyi destekler (2, 3).
Proloterapi ligaman, tendon ve eklem stabilize edici
yapilari sikilastirir ve guclendirir. Dolayisiyla, prolo-
terapi eklemlerin stabilitesini bu yolla artirabilir (2, 3,
13). Artmis eklem stabilizasyonu, lokal kan akisini ve
mekanoreseptorlerin uyarilabilirligini artirarak ve ayri-
ca agri reseptorlerinin uyarilabilirligini azaltarak doku
iyilesme stireciyle iliskilendirilebilir (2, 3, 13).
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Gunumuzde proloterapi sollisyonu olarak fenol yerine
hipertonik dekstroz sollisyonu glvenle kullanilabil-
mektedir (5, 9, 14-16). Yan etki ve komplikasyon riski
¢ok dusuktur. Bunun bir sonucu olarak, farkli konsant-
rasyonlarda (%10-30) hipertonik dekstroz ¢ozeltileri,
bugtine kadar proloterapi tedavileri icin yapilan ¢alis-
ma ve kitaplarda yaygin olarak yer almaktadir. Bu ¢a-
hsmalarda, dekstroz sollisyonlarinin%10'undan fazla-
si enflamatuar yanit ve proliferasyon olusturmak igin
onerilmektedir. Dekstroz c¢ozeltilerinin optimal kon-
santrasyonlarini belirlemek icin bir hayvan ¢alismasi
yapimistir. Bu ¢alisma %10'luk konsantrasyonun al-
tinda yalnizca hicre proliferasyonunu indiikledigini id-
dia etmis; ancak, inflamasyon histolojisi tizerinde her-
hangi bir etkisi olmadigi raporlanmistir (17). Yiiksek
glikoz konsantrasyonlari, platelet kaynakli biyime
faktort (PDGF) aktivasyonunu uyarir. PDGF'nin iki et-
kisi vardir; birincisi, mezangiyal hiicrelerde TGF-beta
gen ekspresyonunu indiikler. ikincisi, DNA sentezini
uyarir. %10'luk glukoz konsantrasyonlarinin tizerinde,
bag dokusu biytume faktéri ve mezangiyal hiicreler-
de diger gen ekspresyonu i¢in uyari yapar (3). Kikir-
dak hacim stabilitesi proloterapi enjeksiyonlari ile iyi-
lestiriimistir ve bu manyetik rezonans goruntileme ile
degerlendirilebilir (17).

“Modifiye Proloterapi” olarak adlandirdigimiz yéntem-
de proloterapi uygulamasinda %5 dekstroz soltisyonu
kullaniimaktadir (13). Modifiye olarak adlandirilir ¢iin-
ki hipertonik soliisyonlar yerine diistik doz dekstroz
kullaniimaktadir. Proloterapide ¢ok net olmasa da ta-
riflenen mekanizmalara benzer sekilde, %5 dekstroz
¢Ozeltisi, anjiyogenetik faktérlerde PDGF -A ve B, in-
sulin benzeri biyime faktori-1 ve vaskiler endotelyal
blylme faktori-A) ve apoptotik faktorlerde (kaspaz-3
ve -8) yetiskin fibroblast kiltirinde gen ekspresyo-
nunu artirmistir (18). %5'lik dekstroz konsantrasyonu-
nun ayni zamanda azalmis agri algisina neden olan
duyusal sinirleri hedefledigi ve tekrarlanan enjeksi-
yonlarin duyusal sinirleri iyilestirdigi ve noropatik ag-
riyl sonlandirdigi bilinmektedir (19). Ayrica, Maniqu-
is-Smigel calismasinda lokal anestetik icermeyen %5
dekstroz soliisyonunu faset eklemlere uygulamis ve
kisa donem icin pozitif sonuglar elde etmistir. Bu ¢alis-
ma, glikozun agr Uzerinde salinden ¢ok daha buyuk
bir etkiye sahip oldugunu gdstermistir (20).

Basarisiz bel cerrahisi sendromu (FBSS) olan ve en
az 6 aydir sikayetleri devam eden ve 3 ay konservatif
yontemlere ragmen sonug alamayan 79 hastay! ice-
ren calismamizda posterior ve lateral yaklasimlar ile
%5 dekstroz sollisyonu kullanarak proloterapi enjeksi-
yonlari yapilmistir. Tedavi 6ncesi ve sonrasi degerlen-
dirmelerde Gorsel Analog Skalasi (VAS) ve Oswestry
Engellilik indeksi (ODI) kullanilmistir. Hasta memnu-



niyeti 5'li Likert skalasi kullanilarak degerlendirilmistir.
Tekrarlanan VAS ve ODI 6lcumleri arasinda istatis-
tiksel olarak anlamli fark saptanmistir. Bu sonuglar,
kesfedilmemis bir alana 6nculik eden ilk adim olarak
gorulmektedir. Bu tedavi yontemi, revizyon cerrahisi
karari vermeden 6nce FBSS hastalari icin denemeye
deger bir segenektir (19).

Baska bir ¢calismamizda bir yil boyunca radikiler bel
agrisi nedeniyle %5 dekstroz proloterapisi uygulanan
40 hasta degerlendirildi. 20 hastaya sadece prolote-
rapi uygulandi. Diger 20 hasta proloterapi ve fizik te-
davi ile tedavi edildi. %5 dekstroz ¢ozeltisi iliolumbar
ve transvers ligament ve faset seviyesinde enjekte
edildi. Hastalarin agri, hareketlilik, yasam kalitesi ve
fonksiyonel durumlarinin degerlendiriimesinde VAS,
ODI ve Kisa Form-36 (SF-36) kullanildi. Her iki grupta
da tim hastalarda agrida anlamh bir azalma oldugu
bildirildi. Agri ve engellilik skorlari, her iki grupta 3, 12
ve 52. hafta takiplerinde anlamli olarak iyilesme sap-
tandi ve gruplar arasinda anlamli bir fark bulunamadi.
Disk herniasyonundan kaynaklanan radikiler bel ag-
risi olan hastalara %5 dekstroz proloterapi etkili bir
sekilde tedavi edilebilecegi ortaya koyuldu (21).

Klasik proloterapi enjeksiyonlarindan sonra enflama-
tuar reaksiyona bagl asin agri ve yorgunluk ortaya
cikabilir. Buna gore nadiren tedaviden vazgegilebilir.
Agriy1 azaltmak icin, hipertonik dekstroz genellikle lo-
kal anestetik olarak lidokain, sensorkain ve ksilokain
ile birlestirilir. Lokal anestezikler fibroblast dokusun-
da kollajen sentezini inhibe ederek yara iyilesmesini
geciktirir ve bozar. Bu durumda tedavinin sonucunu
bozar (3).

Enjeksiyon yerlerine gore proloterapi gore entezofasi-
yal, miyofasiyal ve nérofasiyal olarak siniflandirilabilir.

Entezofascial / intra-Artikiiler Proloterapi
Proloterapinin klasik ve geleneksel yontemidir. Enjek-
siyon yeri, ligamanlarin eklemlere baglandigi kemik
korteks/ entezis Uzerindedir. Eklem i¢i uygulama da
yine bu kapsamda kabul edilmektedir.

Miyofasiyal Proloterapi

Bu tipte enjeksiyon yeri, kemik korteks degil yumu-
sak dokudur ve deri alti fasyanin altindadir. Bu, kas
ve tendonun dejenerasyonu, kas yirtilmasi, fasya ku-
surlari icin kullanilir. Dejenerasyon sonrasi viicudun
rejenerasyon mekanizmasi ile yeni damar ve sinir
olusumu gerceklesir. Bu yapilarin istenilenin Ustiinde
oldugunda cevrili kas veya fasyanin islevini engeller.
Bunu engellemek ya da olusmus hasari ortadan kal-
dirmak i¢in uygulanir.
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Norofasiyal Proloterapi: Enjeksiyon yeri periferik duyu
sinirlerine ve Ozellikle fasyal penetrasyonlarina ya-
kindir. Yani bu deri alti dokuya yapilr. Proloterapinin
amaci yumusak dokunun onarimi veya fonksiyonel
restorasyonudur ve norofasiyal proloterapi, kiiguk si-
nirlerde tam fonksiyonun restorasyonunu saglar. Ona-
rici proteinler ve bunlarin sinir onarimi ile olan iliskisi
daha az bilinmektedir. Sinirler, ligamanlar ve tendon,
esas olarak kollajen bazh yapi perinéryum ile kapli-
dir. Sinirler, yumusak doku kusurlarinin onariminda
yer almalari ve muhtemelen benzer blyume faktor-
leri sirasina goére davranmalari beklenmektedir. Bu
bakis agisina gore, dekstroz potansiyel olarak ki¢ik
ylzeyel sinirler icin terap6tiktir. Bununla birlikte, néro-
fasiyal proloterapinin bu siniflandirmasi genis capta
kabul gdrmemektedir (3, 8).

Proloterapi Endikasyonlari

Kronik bel agrisi, osteoartrit, epikondilit ve rotator
manset lezyonlar gibi kronik kas-iskelet sistemi bo-
zukluklaridir.

Proloterapinin Kontrendikasyonlari

Kalitsal veya sonradan olusan kanama egilimi, osteo-
miyelit, sistemik enfeksiyon, kronik enfeksiyon éykisu
veya tedavi bolgesinde aktif enfeksiyon, romatizmal
veya diger sistemik enflamatuar hastaliklar, onkolojik
hastaliklar, 12 hafta icinde lokal kortikosteroid enjekte
edilmis olmasi ve soliisyona alerji olarak tanimlanabi-
lir (1, 3, 4, 22).

Proloterapinin Kullanildigi Durumlar

ile ilgili Literatiir

Kronik bel ve boyun agrilari: Omurga boyunca en sik
agri lomber boélgeye aittir. Kronik bel agrisi en yay-
gin hastaliklardan biridir ve toplumdaki is giict kay-
b1 nedenlerinin basinda gelir (23). Gegici veya kalici
sakathga neden olur (7, 23). Kronik bel agrisi, spinal
ligamanlarin onarimi ve guclendiriimesine dayanan
proloterapinin en yaygin endikasyonlarindan biridir.
Literattirde, kronik bel agrisi icin enjeksiyon ve eg-
zersiz protokolleri hakkinda bir tartisma vardir ve ca-
lismalarin celigkili sonuglari mevcuttur (24). Kore'de
yapilan prospektif, randomize, kontrolli bir calismada
sakroiliak eklem agrisi olan, lokal anestezik bloka ya-
nitta 2%50 iyilesme ile dogrulanan, 3 ay veya daha
uzun siiren ve tibbi tedavi basarisiz olan hastalara, iki
gruba ayirarak, floroskopi esliginde iki haftalik aralar-
la maksimum Ug¢ eklem i¢i dekstroz proloterapi veya
steroid enjeksiyonu uygulanmistir. Hastalarin agri ve
sakatlk skorlarinda 2 haftalik takipte her iki grupta da
benzer sekilde baslangica gére anlamli iyilesme goz-
lenmistir. Onbesinci ayda 2%50 agrida azalma kiimi-
latif insidansi1 Kaplan-Meier analizi ile degerlendirilmis
ve proloterapi grubunda %58.7 ve steroid grubunda
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%10.2 olarak bildirilmistir. Sakroiliak eklem agrisinda
eklem ici proloterapi enjeksiyonu kortikosteroid en-
jeksiyonundan anlamh derecede Ustindir. Eklem igi
steroid enjeksiyonuna kiyasla kisa donemde agrida
belirgin fark olmamakla birlikte proloterapi uygulanan
grupta uzun dénem agrinin tekrarlamadigi bildirilmis-
tir (25). Sklerozan enjeksiyonlarla ilgili bir randomize
kontrolli ¢alismada, proloterapinin kronik bel agri-
sinda salin ile beraber uygulanan lidokain ile benzer
sonuca sahip oldugunu bildirmistir (26). Enjeksiyonlar
normal uygulamadan farkh olarak 3 hafta boyunca
haftada bir yapiimistir. Spesifik olmayan kronik bel
agrisi icin yapilan 2x2 faktoriyel baska bir randomize
kontrolli calismada, proloterapi ile salin enjeksiyo-
nu ve egzersiz tedavisi verilmeyen ile fleksiyon eg-
zersizi karsilastirilmistir. Tim ligaman enjeksiyonlari
takip boyunca agr ve ozirlalik skorlarinda anlamli
dususlere neden olmustur. Sonuglar proloterapi ve
salin icin veya fleksiyon egzersizleri ve ginlik yasam
icin benzer olarak bulunmustur (24). Spinal manipu-
lasyon, egzersiz ve diger mudahalelere entegre edil-
diginde proloterapi, kronik bel agrisi ve sakatlik tze-
rinde daha liyi etkiye sahip olabilir, ancak proloterapi
tek basina kronik bel agrisi i¢in etkili bir tedavi olarak
gorilmemektedir (7). Bizde basarisiz bel cerrahisi
sendromu olan hastalar ile yaptigimiz calismamizda
proloterapi uygulamasi ile egzersiz tedavisini birlikte
kullandik ve basari elde ettik (19). Ayrica B12 vitamini
kullaniminin tedavinin etkinligini artirdigi degerlendi-
rilmektedir (27).

Spinal agri ile ilgili bir derleme 2005 yilina kadar yapil-
mis 26 gozlemsel kohort ve 5 randomize kontrollii 31
klinik proloterapi calismasindan bahsetmektedir. Bu
calismalardaki endikasyonlar bel agrisi (22), boyun
agrisi (3), servikal bas agrisi (3) ve sirt veya gogus
agrisi (3) olusturmaktadir. Bu calismalarda toplam
20 sklerozan c¢ozelti kullaniimistir. En yaygin kullani-
lan sklerozan ¢ozelti %12,5 dekstroz, %12,5 gliserin,
%1,25 fenol ve %0,25 lidokain karisimidir. Tedavi pro-
tokollerinde doz, tedavi sayisi ve yardimci tedavile-
rin kullanimi gibi genis farkliliklar oldugu belirtilmistir.
Cogu kohort ¢alismasi yalnizca orta kalite diizeyinde
oldugu ve enjekte edilen maddeler ve ortak miidaha-
leler acisindan buytk farkliliklar gosterdikleri tespit
edilmistir (27). Mekanik bel agrisinda proloterapi te-
dauvisi ile ilgili cahismalarin metodolojilerindeki kisithlik
ve klinik protokollerin heterojenitesi bu ¢alismalarin
toplu olarak degerlendiriimesini zorlastirmaktadir (7,
28). Klinik calismalarin ¢cogunda, tedavi ve kontrol
gruplari arasindaki farkliliklar her zaman istatistiksel
olarak anlamli olmasa da, azalmis agri veya 6zurluluk
gibi pozitif sonuclar bildirdigi ortaya konulmustur (28).
Ayrica Miller ve ark. tarafindan yapilmis bir vaka se-
risinde orta siddetli lomber dejenere disk hastaligina
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sekonder bacak agrisina uygulanan intradiskal prolo-
terapinin etkisi umut vadetmektedir. Bu ¢alismada iki
haftada bir disk icine %50 dekstroz ve %0.25 bupiva-
kain uygulanmis ve hastalarin %43.4'1, tedavi 6ncesi
ve 18 aylik dlctimlerle karsilastirildiginda sayisal agri
skorlarinda ortalama bir iyilesme gdstermistir (29).

Bel bolgesini ilgilendiren agrili durumlarda sade-
ce lomber ligamanlar degil ayni zamanda pelvik ve
sakroiliak ligamanlar da bozulabilir veya zayiflayabilir.
Bu nedenle lumbopelvik hareketin yetersiz otokontro-
Ii ve kas dengesi agri ve rahatsizhga neden olabilir.
Lomber, pelvik ve sakroiliak ligamanlar postirt, den-
geyi ve yuriime yeteneklerini destekler. Bel bdlgesine
yonelik iyilesme hedeflenirken sakroiliak, pelvis ve
lomber enjeksiyon noktalarinin birlikte degerlendiril-
mesi ve hastanin durus, denge ve ylrime kabiliyeti-
nin iyilesmesini hizlandirabilmek icin egzersiz tedavisi
ile birlikte yapilmasi daha basarili sonuclara yol aca-
bilir (19, 30). Ayrica bu alanlarda gelismis olan tetik
noktalarin tedavisi de hem agri hem fonksiyon agisin-
dan pozitif yonde etki saglayabilir.

Dogru hasta ve endikasyon secimi, tekrarlayan enjek-
siyonlar ve uzun sireli hasta takibinin proloterapi te-
davisinin basarisindaki en 6nemli faktorler oldugunu
distinmekteyiz. Proloterapinin etki mekanizmasi goz
oninde bulunduruldugunda bir seansta sadece bir vi-
cut bdlgesine enjeksiyon yapilmalidir. Proloterapi uy-
gulanacak birden fazla boélge varsa klinisyen tarafin-
dan bir secim yapiimaldir. Klinigimizde tedaviye énce
bel bolgesinden baslanmaktadir (30). Once viicut kor
bdlgesinin iyilesmesi saglanirsa genel tedavinin et-
kinliginin artacagina inanmaktayiz. Kor, anatomik ve
fonksiyonel merkezin ana pargasi ve vicudun dina-
mosudur. Kor, viicudun Ust ve alt yarimlari arasindaki
kuvvetin aktarilmasindan sorumludur. Tim hareketler
buradan olusturulur ve sonra ekstremitelere aktarilir
(31). Morfolojik ¢alismalar klinik uygulamamizi des-
teklemektedir (32). Tsuji ve ark. calismalarinda, sakral
egim-diz fleksiyon kontraktiirl ile patellofemoral agri
sendromu arasinda bir iliski oldugunu gdzlemlemis-
lerdir. Bu surecin ana kaynaginin bel hizalama prob-
lemi oldugunu iddia ettiler ve bu durumu omurga-diz
sendromu olarak tanimladilar (33). Buradan yola ¢i-
karak tedaviye “kor"dan baslanirsa diger boélgelerin
iyilesmesini daha hizli ve daha uzun sire saglayabi-
lecegimize inaniyor ve pratikte tedaviye buradan bas-
lamay tercih ediyoruz.

Bel bolgesinde oldugu gibi servikal bolgede de ins-
tabilitenin travmatik omurga agrisinin baslica nedeni
oldugui ileri strtilmdstir. Whiplash yaralanmalarini ta-
kiben servikal kaynakli agrinin tedavisinde proloterapi
kullaniminin agri ve fonksiyondaki iyilesmeyi goster-



digi calismalar mevcuttur (34-36). Bu c¢alismalardan
biri prospektif ¢calisma olup 6 vaka serisinden olus-
makta ve proloterapinin uygulanmadan énce ve sonra
Olgulen servikal translasyon Uzerine ve VAS skoruna
etkisini belirlemek i¢in yapilmistir. Floroskopi esligin-
de servikal proloterapi uygulanmistir. Sonug olarak,
proliferan enjeksiyonlar servikal fleksiyon, ekstan-
siyon translasyonunda ve VAS skorunda azalma ol-
dugunu istatistiksel olarak géstermektedir. Travmatik
servikal instabilitesi olan hastalarda cerrahi flizyon
disinda birkac¢ uygulanabilir tedavi segeneg@i olmasi
nedeniyle, C-Arm floroskop altinda servikal proliferan
enjeksiyonlarin gecerli bir tedavi se¢cenegi olabilecedi
belirtiimektedir (34). Diger calismada konservatif ve
girisimsel prosedirlerden fayda gdrmeyen 18 kro-
nik boyun agrisi olan hastada eklem igi zigapofiziyal
eklem icine 0,5-1 mL %20 dekstroz solliisyonu kulla-
nilarak floroskopi esliginde intraartikiler proloterapi
tedavisi uygulanmistir. Hastalarin on dérdiiniin semp-
tomlari motorlu tasit kazasi sonrasi gelismis. On bes
hasta tedaviyi tamamlamistir. Ortalama Boyun Engel-
lilik Endeksi tedavi 6ncesi 24,71 iken tedavi sonrasi
14,21 (2 ay), 13,45 (6 ay), 10,94 (12 ay) ‘a dismustr.
Tedavi slresince fizyoterapiye katilan hastalarin, fiz-
yoterapi almayanlara gore daha iyi sonuclara sahip
oldugu ortaya konulmustur. Es zamanli fizyoterapi,
islem sonrasi boyun sertligini azaltmaya yardimci ol-
mustur. ilging olarak kadin cinsiyet iyilesmek icin daha
¢ok seansa ihtiyag duymustur (35).

Osteoartrit

Diz osteoartriti, ilerleyen agri, fonksiyonel yetersizlik
ve sertlik ile seyreden 6nemli bir hastaliktir. Sistematik
bir inceleme ve meta-analiz, dekstroz proloterapinin
etkisini, osteoartrit tedavisinde kontrol enjeksiyonlari
ve egzersiz ile karsilastirimistir. Dekstroz prolotera-
pinin alti ayhk takipler sonucunda digerlerinden Gstiin
bulunmustur (37). Buna benzer sekilde randomize
kontroll G¢ kollu bir ¢calismada dekstroz proloterapi,
salin ve evde egzersizi karsilastiriimis ve proloterapi,
salin enjeksiyonlari ve ev egzersizlerinden daha iyi
klinik agri, fonksiyon artisi ve sertlikte azalma sagla-
mistir (38). Diz osteoartritinde proloterapinin basarisi-
ni gosteren daha fazla calisma vardir. Arastirmacilara
gore enjeksiyon yerleri farklidir; Sadece eklem ici (11,
39) ve eklem disi ve eklem igi enjeksiyon kombinas-
yonu (40, 41). Kombine eklem ici ve disi enjeksiyon
tedavilerinin genclerde bad doku problemlerinde ve
yash hastalarda diz protezine alternatif olarak siddet-
li osteoartritte énem arz ettigi degerlendiriimektedir.
Bahsedilen calismalarda hem agriyi azalttigi hem de
diz mekanik instabilitesinde ve kikirdak dejenerasyo-
nunda duzelme sagladigi bildiriimektedir. Sadece pe-
riartikiiler %5 dekstroz ile proloterapi tedavisi uygula-
nan 30 hastanin (19 hasta 3 seans, 11 hasta 2 seans,
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tedaviler arasi 20 glin ara) viziel analog skoru tedavi
Oncesi 8,4’ ten tedavi sonrasi 2,9 olarak bulunmustur
(42).

Epikondilit

Proloterapi epikondilit tedavisi icin umut verici bir yon-
tem olsa da sinirli sayida ¢alismada celiskiler bulun-
maktadir. Randomize c¢ift kor bir ¢calismada, lateral
epikondilitli hastalarda proloterapi ve plasebo enjeksi-
yonlari karsilastirilmistir. Proloterapinin agn ve fonk-
siyonda anlamli derecede basarili oldugu bulunmus-
tur (43). Ug kollu bir randomize kontrollii calismada
kronik lateral epikondiliti olan hastalara ultrason esli-
ginde dekstroz ile proloterapi ve dekstroz ve sodyum
morrhuat ile proloterapi uygulanmistir. Ugtincii grubu
bekle ve gor grubu olusturmustur. Proloterapi uygu-
lanan iki grupta, bekle ve gér grubuna gore agri ve
fonksiyon acgisindan daha iyi sonuglar ortaya ¢ikmis-
tir. Dekstroz proloterapi uygulanan grubun dekstroz
ve sodyum morrhuat ile proloterapi uygulanan gruba
gore daha hizli ve enjeksiyon sonrasi daha az agri iyi-
lestigi; ancak 32 haftada proloterapi gruplari arasinda
fark olmadigi gosterilmistir. Sadece kavrama gictnin
iyilesmesi dekstroz proloterapi grubunda hem baslan-
gica hem de diger gruplara gore belirgindir (9). Akcay
ve ark. kronik lateral epikondilopatinin tedavisinde sa-
linin dekstroz proloterapisi ile hemen hemen benzer
etki gosterdigini bulmuslar (44). Ancak bu calismada
degerlendirme icin kullanilan veriler enjeksiyonlar si-
rasinda ve son enjeksiyondan sonraki 1. ayda alinmis
olup ¢ok kisa sureli etkiyi ortaya koymaktadir. Baska
bir calismada tek basina ve fizyoterapi ile kombinas-
yon halinde kullanilan proloterapinin kisa ve uzun va-
deli klinik etkisini karsilastiriimistir. Tim gruplar, bas-
langica kiyasla 6nemli dlgtide iyilesmis ancak benzer
dizeyde iyilesme gosterilmistir(45).

Rotator Manset Yaralanmalari

Omuz eklemi stabilitesi, cevredeki kaslara ve ligaman-
lara dayanir. Ozellikle kronik sirecte birinde olusan
sorun digerini de etkileyecektir. Bu nedenle omuz so-
runlari iyi bir tedavi ve tedavi sirasinda ve sonrasinda
dikkatli takip gerektirir. Bertrand ve ark.'nin ¢alismasi,
omuzla ilgili en iyi bilinen proloterapi ¢calismasidir. Cift
kor, randomize kontrollii olan ¢alismada hastalar en-
tezis bolgesine dekstroz uygulamasi, entezis bolge-
sine salin uygulamasi ve entezis bolgesine yiizeyel
salin uygulamasi olarak ¢ gruba ayrilmistir. Calisma-
da Uc aylik enjeksiyonlar uygulanmis ve tim hastalar
fizik tedaviye alinmistir. Entezis bolgesine dekstroz
uygulanan grupta, diger gruplara kiyasla daha uzun
sureli agr iyilesmesi gorilmis ve hasta memnuniyeti
acisindan daha iyi sonuglar ortaya ¢ikmistir (46). Se-
ven ve ark. 6 aydan uzun siredir devam eden kronik
rotator manset lezyonlari ve semptomlari olan 120
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hasta ile basladiklari calismayi proloterapi (n=57) ve
sadece egzersiz (n=44) olarak tamamlamistir. Her iki
gruba da ev egzersiz programi verilmis, sadece eg-
zersiz grubuna 12 hafta boyunca haftada l¢ seans
fizyoterapi protokoll uygulanmistir. Proloterapi grubu-
na 3 hafta ara ile uygulama yapilmistir. Enjeksiyonlar
baslangi¢ agri skorunun en az ceyregine diserse, 6
seans tamamlandiysa veya hastalar tedaviden ce-
kilmek isterse sonlandirilmistir. Omuz fonksiyonu-
nun Klinik degerlendirmesi Omuz Agrisi ve Engellilik
indeksi (SPADI), Bati Ontario Déner Manset indeksi
(WORC) ve omuz hareket acikhgi, agri icin VAS ve
hasta memnuniyeti i¢in bir degerlendirme baslangic-
ta, 3, 6 ve 12. haftalarda ve en az bir yillik son ta-
kipte yapiimistir. Proloterapi grubunda agri, fonksiyon
ve yasam kalitesinde egzersiz grubuna gore daha iyi
sonuclar elde edildi. Sadece dis rotasyonda gruplar
arasinda herhangi bir takip doneminde fark yoktu. Ay-
rica klinik sonuglari mikemmel-iyi olarak belirlediler.
Gunlik yasamda agri hissetmemek 'mikemmel’; ag-
rinin %50'den az olmasi "iyi" olarak degerlendirilmis.
Proloterapi grubundaki hastalarin yaklasik %93'0 mi-
kemmel veya iyi sonuglar bildirilmistir. Kontrol grubun-
da ise bu oran %57 olarak saptanmistir (12). Baska
bir calismada hastalar PRP, Proloterapi, steroid ve
lidokain enjeksiyonlari olmak (zere randomize dort
gruba ayrilmis, ultrason esliginde subakromiyal bur-
saya tek enjeksiyon ve tek seans uygulanmistir. Tim
tedavi cesitleri agri, fonksiyon ve yasam kalitesinde
iyilesme saglamistir. Kortikosteroid agri, fonksiyon
ve yasam kalitesi i¢in kisa sureli rahatlama saglamis,
PRP ve proloterapi daha uzun sireli sonuglar vermis-
tir (47). Bu makale randomize kontrollt plani ile iyi bir
makaledir ancak proloterapi i¢in ciddi kisitlamalar
vardir. Proloterapi enjeksiyonlari sadece bursa icine
uygulamadan ibaret degildir, kaslarin entezislerine
de uygulama gereklidir. Ayrica proloterapi sadece bir
alana hipertonik bir solisyon vermek demek degildir,
enjeksiyona dayali bir tekniktir ve bu teknigin taniya
gore uygulama sekilleri bilinmektedir. Calismalar tim
uygulama ydntemleri icin standardizasyon yapmak is-
temekte, bu sayede randomize kontrolli bir ¢calisma
haline gelmektedir. Ancak bu c¢alismada oldugu gibi
bu durum, proloterapiyi degil, sadece hipertonik so-
lusyonun etkisi degerlendiriimesine sebep olmaktadir.
Ayrica proloterapide tek seans ¢ogu zaman yetersiz
kalmaktadir. Seanslar araliklarla tekrarlanarak iyi so-
nuclar elde edilmektedir.

Konvansiyonel tedaviye direncli supraspinatus ten-
dinopati vakalarinin degerlendirildidi bir calismada
proloterapi ve plasebo kontrolli gruplar karsilastiril-
mistir. Supraspinatus entezine proloterapi grubunda
bir doz hipertonik dekstroz, plasebo kontrollii gruba
ayni teknikle bir doz normal salin uygulanmistir. Pro-
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loterapi tedavisi agri ve 6zurlilukte rahatlama sagla-
dig1 ve kisa bir surre icin omuz aktif hareket acikhgini
artirdid1 raporlanmistir. Makalenin kisitliliklart bola-
munde geleneksel proloterapiden farkli olarak cok
sayida midahale seansi ile ¢oklu enjeksiyon nokta-
lari kullanmadiklarini beyan etmislerdir (48). Cift kor,
randomize kontrollii bir calisma, omuz agrisi ve bursit
teshisi konan hastalara 2 hafta ara ile 3 kez bursal
enjeksiyon uygulamistir. Enjeksiyonlarin bir kisminda
dekstroz diger kisminda salin soltisyonu kullaniimistir.
Uc seans bursal enjeksiyonun Klinik yararlarina iliskin
kanitlarin yeterli olmadigini beyan edilmistir (49). Bu
calisma da daha 6nce baska bir ¢calismada belirtildi-
gi sekilde sadece bursalara uygulanmistir. Basarisiz
rotator manset onarim cerrahisinin (FRCRS) tedavi-
sinde proloterapinin etkisinin arastirildigi bir calisma-
da hastalara proloterapi ve evde egzersiz programi
planlanmis ve baslangica kiyasla her takip dénemin-
de 6nemli gelismeler elde edilmistir. Hastalarin yiz-
de sekseni miikkemmel veya iyi sonuglar bildirilmistir.
Ameliyattan sonra, omuz sertligi ve agri alti aylk kon-
servatif tedaviye ragmen devam ediyorsa, cerrahlar
ameliyati disinmektedir. Bu calismada, sonuglar
onceki artroskopik denemelere benzer olarak saptan-
mis, cerrahi dncesi denenmesi dnerilmistir (50).

Bu durumlarin disinda Asil tendinopatisi, Osgo-
od-Schlatter, kalca adduktor tendinopatileri (51), plan-
tar fasit (51,52) ve hatta shin splint (53) gibi bircok asi-
ri kullanim yaralanmasinda etkili oldugu bulunmustur.
Proloterapi yan etkileri: Yan etkiler enjeksiyonlarin
lokalizasyonuna goére degisebilmektedir. Bu tedaviye
yonelik yaygin olarak bildirilen yan etkiler enjeksiyon
sonrasi gegici agri ve sertligi icermektedir. 1950'ler-
de ve 1960'larda sklerozan maddeye veya sklerozan
madde uygulanma yerine bagl ciddi komplikasyonlar
hatta 6limle sonuglanan vakalar bildirilmistir. Ayrica
gecici olarak enjeksiyon sonrasi bas agrisi, menopoz
sonrasi lekelenme, norolojik 6zellikli agri, bulanti ve
ishal gorilebilir. Torakal bolge enjeksiyonlarinda, her-
hangi bir enjeksiyonda olabilecegi gibi, pnémotoraks
gelisebilecegi goz ardi edilmemelidir (3, 4, 19, 22).

Sonug¢

Kronik kas iskelet sistemi hastaliklarda yaygin olarak
kullanilan proloterapinin dogru hasta secimi ve dik-
katli sekilde uygulanmasi ile basarli sonuglar elde
edilebilmektedir. Konvansiyonel bir yéntem olmasi
nedeniyle operasyon 6nerilmeden 6nce tercih etmek
faydal olacaktir.

Cikar Catismasi Beyani
Herhangi bir ¢ikar catismasi yoktur.



Etik Kurul Onay!
Bu makale, insan veya hayvanlar tzerinde herhangi
bir calisma icermemektedir.

Finansman

Bu arastirma, kamu, ticari veya kar amaci giitmeyen
sektorlerdeki finansman kuruluslarindan herhangi bir
finansal destek almamistir.
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Oz

Amac

Demir eksikligi anemisi (DEA) diinyada ve lkemizde
en sik gorulen hastaliktir ve etyolojisinde birgok neden
yer almaktadir. Calismamizin amaci DEA' nin Siiley-
man Demirel Universitesi Tip Fakiltesi hastanesine
basvuran hastalarda retrospektif olarak prevalansini
ve etyolojisini arastirmaktir.

Gerec ve Yontem

Calismaya Nisan 2017 - Kasim 2017 arasinda Siiley-
man Demirel Universitesi Tip Fakiiltesi i¢ Hastaliklari
poliklinigine basvuran ve en az tam kan sayimi, fer-
ritin, vitamin B12, folik asit deg@erleri istenmis 18-65
yas arasindaki toplam 1000 hasta alinmistir. Hastala-
ra ait cinsiyet, yas, kadinlarda menopozal durum, ek
hastaliklari ve etyolojik faktorleri kaydedilmistir. Biitlin
hastalarin hemoglobin, hematokrit, MCV, RDW, I6ko-
sit, trombosit, ferritin, vitamin B12, folik asit dlizeyleri
kayit altina alinmistir.Kadinlarda hemoglobin 12 g/dl
altinda, erkeklerde 13 g/dl altinda (WHQO'’ya gore) ve
ferritin 15 ng/ml altinda (romatizmal hastahgi olanlar-

da 100 ng/ml’ nin altinda) olanlar DEA olarak kabul
edilmistir. DEA’ si saptanan hastalarda etyolojik fak-
torleri incelemek icin; diyetle demir alimi, kadinlarda
menstriel kanama, hemoroid, peptik tlser, mide ope-
rasyonu, gastrit, malignite gibi sebepler arastiriimistir.
Basvuruda saptanan ek hastaliklar sirasiyla kronik
karaciger hastaligi, kronik bébrek hastaligi, akciger
hastaliklari, bag dokusu hastaliklari, endokrinolojik
hastaliklar, hipertansiyon, diabetes mellitus, maligni-
teler, hemoglobinopatiler ve inflamatuar bagirsak has-
taliklari olarak gruplandiriimistir.

Bulgular

Calismamizdaki kadinlarin % 25’ inde, erkeklerin %
7,4’ inde DEA saptanirken tum hastalarda ise DEA
prevalansini % 20,3 olarak bulduk. DEA etyolojisi ise
kadinlarda en sik neden menoraji iken erkeklerde
gastrit olarak saptandi. Calismamizda DEA olan er-
keklerin % 55 ve kadinlarin % 34,4’ Giinde ise etyoloji
saptanmadi.

Sonug
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parazitoz taramalarini da igeren, toplumsal kokenli
¢alismalar yapilmasi gerekmektedir.

Anahtar Kelimeler: Demir eksikligi anemisi, preva-
lans, etyoloji.

Abstract

Objective

Iron deficiency anemia (IDA) is one of the most com-
mon diseases in our country and effecting lives of
millions of people all over the world. There are mul-
tifold reasons for its etiology. This is a retrospective
cross-sectional study to address the prevalence and
etiology of IDA among patients in the SDU Research
Hospital, Isparta, Turkey.

Materials and Methods

A total of 1000 patients ages between 18-65 who
were admitted to the Outpatient Clinic of Department
of Internal Medicine, SDU School of Medicine, betwe-
en April 2017 and November 2017. Complete blood
count including ferritin, vitamin B12 and level of folic
acid values were determined. Gender, age, menopau-
sal status, additional diseases and etiologic factors of
the patients were recorded. Hemoglobin, hematocrit,
MCV, RDW, leukocyte, platelet, ferritin, vitamin B12
and folic acid levels were also documented. Hemog-

Giris

Demir eksikligi anemisi (DEA) dinyada en sik gori-
len hastaliktir ve etyolojisinde bircok neden yer al-
maktadir. Dinyada, yaklasik olarak 1,2 milyar kisiyi
etkilemektedir (1). Bu say! 6zellikle demir izole demir
eksikligi de isin icine katildiginda, iki katina kadar ¢i-
kabilmektedir (2). Ozellikle, gelismekte olan iilkelerde
daha fazla olmak Ulzere, tim yas gruplarinda gori-
lebilmektedir. Yeni dogdanlar, addlesanlar, laktasyon
veya gebelik donemindeki kadinlar ve menapozda
olmayan tim kadinlar, artmis ihtiyaclari nedeniyle risk
altindadir (3). Ancak, risk gruplari disinda da, eriskin-
lerde, demir eksikligi anemisi sik rastlanan bir saglik
sorunudur. Amerikan saglikh eriskin kan dondrlerinde
yapilan Rise calismasinda, kadin donérlerin Ugcte ikisi,
erkeklerin ise yarisinda demir eksikligi anemisi sap-
tanmistir (4).

Kadinlarda en sik sebep olarak adet kanamalari gdze
carpmaktadir; kadinlar, her adet déneminde yaklasik
16 mg demir kaybetmektedirler (5, 6, 7). Gelismekte
olan llkelerde sik sebep, malnitrisyon iken, gelismis
Ulkelerde ise en sik sebep gastrointestinal kanama-

Isparta SDU Hastanesinde Demir Eksikligi Anemisi Prevalansi ve
Etyolojik Faktérler

lobin levels were calculated as below 12 g/dl and 13
g/dl in females and males, respectively. Ferritin less
than 15 ng/ml (patients with rheumatic diseases less
than 100 ng / ml) were accepted as IDA.To exami-
ne the etiologic factors in patients with IDA; dietary
iron intake, menstrual bleeding in women, hemorrho-
id, peptic ulcer, gastric surgery, gastritis, malignancy
were investigated. Additional diseases identified at
admission were chronic liver/kidney/lung/rheumato-
id/endocrinological, hypertension, diabetes mellitus,
malignancies, hemoglobinopathies and inflammatory
bowel disease.

Results

In our study, 25 % of the women and 7,4 % of men
had IDA, and we found that the prevalence of IDAwas
20,3 % in all patients. The most common cause of
IDA was menorrhagia in women and gastritis in men.
However, we could not fully assess the etiologic factor
in 55 % of men and 34,4 % of women with IDA.

Discussion

Prospective, community based studies that also eva-
luate pika and parasitosis should be performed in pa-
tients with iron deficiency anemia.

Keywords: Iron deficiency anemia, prevalence, etio-
logic factors.

lardir. Ozefagus diizeyinden baslayip, anala kanala
kadar uzanan boélimde yer alan polip, timor, llser ve
angiodisplazi gastrointestinal kanama etyolojisinde
yer alirken, 6zellikle gelismekte olan Ulkelerde gastro-
intestinal sistem parazitozlari, 6nemli bir malnitrisyon
ve kanama sebebi olarak, demir eksikligi anemisi ne-
denleri arasinda rol oynamaktadir (2, 3, 8). Ozellikle
son yillarda énemli populariteye sahip vegan diyet
de, Ozellikle gelismis Ulkelerde, énemli bir malndtris-
yon ve demir eksikligi anemisi nedeni olarak ortaya
¢ctkmaktadir (2, 3). Bunlar disinda genitolriner ve na-
diren solunum sisteminden kanamalar da nedenler
arasinda gorilebilmektedir. Anti asit ilaglarin kronik
kullanimi, kronik bébrek yetmezligi ve gastrointesti-
nal sistem cerrahisi, yine diger énemli DEA sebepleri
olarak goze carpmaktadir. Dinya Saghk Orgitinun
Olgutleri g6z 6nune alindiginda, hemoglobin dizeyi-
nin erkekte 13 gr/dl; kadinda 12 gr/dI'den az olmasi
anemi olarak tanimlanmakta iken, ferritin degerinin
15 mg/dI'nin altinda olmasi DEA ile uyumludur (2, 9).
DEA, halsizlik, efor kisitlamasi, konsantrasyon gig-
l0kleri ve bilissel fonksiyonlarda bozukluklara yol aca-
rak ciddi morbidite ve is guicl kaybina sebep olmakta
ve hem bireyde hem de toplumsal psikolojik, sosyal



ve ekonomik kayiplara yol agmaktadir. Tedavisi olduk-
¢a basit ve ucuz olmasina ragmen utlkemizde ve din-
yada gerek tedaviye ulasamama, gerekse tedaviyi
dizenli sekilde kullanmama sebebiyle etkin tedavi ya-
pilamamaktadir. Demir, viicut tarafindan, +2 degerlikli
olarak emilebilmekte, +3 degderlikli demirin ise emilimi
yetersiz kalmaktadir. +2 degerlikli demir preparatlari,
konstipasyon ve dispepsi gibi (%30-%40) sikayetlere
sebep olarak kullanim zorlugu olusturmaktadir (10).
Ote yandan +3 degerlikli demirin tedavi edici rolii yok-
tur. Bu sebeplerle, tedavi kolay ve ucuz olmasina kar-
sin zorluklar mevcuttur.

Cesitli indeksler kullanarak yaptigimiz taramalarda,
Isparta yoresinde beta talasemi minor prevalansi ¢a-
ismasini saptamamiza karsin (11), DEA prevalansi
ve etyolojik faktorlere iliskin calismaya rastlanmamis-
tir. Biz de poliklinigimize basvuran hastalardaki DEA
prevalansi ve etyolojik faktorleri arastirmak amaciyla
calismamizi planladik. Bu calisma ile, Isparta bdlge-
sindeki hastalik ile ilgili veriler ortaya konacak, bdlge-
deki prevalans ve etyolojik faktorleri literatir ile karsi-
lastirma olanagi bulunacak ve ¢dzim oOnerileri ve ilgili
diger konulardaki ¢alismalara kaynak olusturacaktir.

Gerecg ve Yontem

Calismaya Nisan 2017 - Kasim 2017 arasinda Suley-
man Demirel Universitesi Tip Fakiiltesi ic Hastaliklari
poliklinigine basvuran ve en az tam kan sayimi, fer-
ritin, vitamin B12, folik asit degerleri istenmis 18-65
yas arasindaki toplam 1000 hasta, hasta dosyalarin-
dan, retrospektif olarak incelenerek, tanimlayici bir
arastirma yapilmasi planlandi. 18-65 yas arasi demir
eksikligi anemisi tanisi konmus ve bilgilerine dosya
sisteminden ulasilabilen hastalar calismaya alindi.
Gebeligi olan, klinik ve laboratuar bulgularina ulasila-
mayan veya belirlenen yas araligi disindaki hastalar
calismaya dahil edilmedi.

Hastalara ait cinsiyet, yas (numune kabul tarihinden
dogum tarihi ¢ikarilarak hesaplanan), kadinlarda me-
nopozal durum (menstruel siklusu olup olmadigi), ek
hastaliklari ve etyolojik faktorleri kaydedildi. Butlin
hastalarin hemoglobin, hematokrit, MCV, RDW, I6ko-
sit, trombosit, ferritin, vitamin B12, folik asit dizeyleri
kayit altina alindi.

Kadinlarda hemoglobin 12 g/dl altinda, erkeklerde 13
g/dl altinda ve ferritin 15 ng/ml altinda (romatizmal
hastaligi olanlarda 100 ng/ml’ nin altinda) olanlar DEA
olarak kabul edildi.

DEA' si saptanan hastalarda etyolojik faktérleri ince-
lemek icin; diyetle kirmizi et tliketimi, gastrointesti-
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nal sistem kanama ve malabsorbsiyon yapabilecek
patolojiler, malignite ve ayrica kadinlarda menstriel
kanama incelendi. Giinde iki saatten daha fazla ped
degisimi, 7 gunden uzun siren menstruel kanama
veya sosyal yasami bozacak Ol¢iide anemi meydana
getiren kanama, menoraji olarak tanimlandi. Kirmizi
et alim azligi, haftada U¢ porsiyondan az et tiiketimi
olarak tanimlandi.

Basvuruda saptanan ek hastaliklar; kronik karaciger
hastaliklari, bébrek hastaliklari, akciger hastaliklari,
romatizmal hastaliklar, endokrinolojik hastaliklar, hi-
pertansiyon, diabetes mellitus, maligniteler, hemoglo-
binopatiler ve inflamatuar bagirsak hastaliklari olarak
gruplandirildi.

Sonuglar ortalama + standart sapma olarak gosteril-
di. Tanimlayici istatistik i¢in ylzde/oran, ortalama +
standart sapma (SD) degerleri verildi. DEA sikhgi-
nin cinsiyetler arasindaki farkliigini gostermek icin
¢apraz tablolama Ki-Kare testi kullanildi. Bttin nicel
degiskenlerin normal dagilim durumlari Shapiro-Wilk
testi ile belirlenip bu degiskenlerin homojen olup ol-
madiklari ise Levene testi ile kontrol edildi. Etyolojik
olarak yasa gore istatistiksel anlamhhgi, kadin ve
erkeklerin ortalama hemoglobin, MCV, RDW ve fer-
ritin degerlerinin karsilastirimasi bagimsiz t-testi ve
2'den fazla gruplarin karsilastiriimalari tek-yonli var-
yans analiz ile tespit edildi.. Test sonucunda normal
dagilim géstermeyen ve homojen olmadi§i saptanan
verilerin karsilastirilmasinda parametrik olmayan ba-
gimsiz Mann-Whitney U testi yapildi. Bu degerlerin
2'den fazla ¢oklu karsilastinimalari ise Kruskal-Wal-
lis H testi hesaplandi. istatistiksel analizler icin SPSS
25.2 (Statistical Package for Social Sciences SPSS,
Inc., Chicago, lllinois) paket programi kullanildi.

Calisma icin Suleyman Demirel Universitesi Tip Fa-
kultesi Etik Kurulu 16.11.2017 tarih ve 215 sayil ona-
yi alindi.

Bulgular

Calismaya alinan toplam 1000 hastanin 732'si (%
73) kadin, 268'i (% 27) erkekti. TUm hastalarin yas
ortalamasi 39 iken, erkek hastalarin yas ortalamasi
41, kadinlarin ise 38 idi. Yas araliklarina goére dagihm
sekildeki gibidir (Tablo 1).

Calismamizdaki toplam 732 kadin hastanin 512’ si-
nin (% 70) premenopozal, 126’ sinin (% 17) postme-
nopozal ve 72’ sinin (% 10) perimenopozal donemde
oldugu saptandi. Yirmi iki hastada (% 3) menopozal
durum bilgisine dosya takiplerinden ulasilamadi.
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Calismada, tum bireylerdeki ortalama hemoglobin
degeri 12,8 gr/dl, erkeklerde 14,2 gr/dl ve kadinlar-
da 12,2 gr/dl olarak saptandi. Kadinlarin 259 (% 35)’
unda, erkeklerin 68 (% 25)’ inde anemi oldugu saptan-
di, tim hastalarda anemi prevalansi % 32,7 (n=327)
saptandi (Tablo 2). Anemisi olan erkeklerin ortalama
hemoglobin degeri 10,39 gr/dl (4,6 - 12,9) iken kadin-
larinki ise 9,9 gr/dl (3,9 - 11,9) idi.

Calismamizda anemisi olan toplam 259 kadin hasta-
nin 205’ inin (% 79) premenopozal, 33’ tnun (% 13)
postmenopozal ve 17’ sinin (% 7) perimenopozal do-
nemde oldugu saptandi. Dért hastada (% 1) menopo-
zal durum bilgisine ulasilamadi (Tablo 3).

Calismamizdaki kadinlarin % 25 (n=183) inde, erkek-
lerin % 7,4 (n=20) inde DEA saptanirken, tim hasta-
larda DEA prevalansi % 20,3 (n=203) saptandi.

DEA olan 183 kadindan 159’ unun (% 86) premenopo-
zal, 12’ Giniin (% 6,5) postmenopozal ve 8’ inin (% 4,3)
perimenopozal dénemde oldugu saptandi. Dort has-
tada (% 2,1) menopozal durum bilgisine ulasilamadi.

Calismamizdaki DEA olan kadin hastalardan roma-
tolojik hastaligi (4 RA, 1 FMF, 1 sjégren, 1 psoryatik
artrit, 1 spondiloartropati) olup ayni zamanda ferritin
diizeyi 15-100 ng/ml arasinda olan 8 hasta varken,
ayni durumda olan 1 erkek hasta (spondiloartropati)
bulunmaktaydi.

Calismamizdaki DEA olan 18-35 yas araligindaki ka-
dinlarda (n=81) etyolojik faktdér degerlendirildiginde

Yas Araligi - Cinsiyet Dagilimi
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hastalarin 28’ inde menoraji, 12’ sinde alim azligi, 8
inde gastrit, 4’ inde alim azhgi ve menoraji birlikteligi
bulunmaktayken 26’ sinda etyolojiye ait bir veri bulu-
namadi. 36-50 yas araliginda (n=88) ise 31’ inde me-
noraji,10’ unda gastrit, 8’ inde alim azligi, 3’ tinde alim
azhgi ve menoraji birlikteligi varken 31’ inde etyolojiye
ait bir veri bulunamadi. 51-65 yas araliginda (n=14) 4’
Unde gastrit, 3’ inde menoraji, 1’ inde alim azhd ve
menoraji birlikteligi varken 6’ sinda etyolojiye ait bir
veri bulunamadi.

DEA olan 18-35 yas araliindaki erkeklerde (n=9)
etyolojik faktdor degerlendirildiginde, hastalarin 1’
inde hemoroid, 1' inde peptik tlser bulunmaktayken
7’ sinde etyolojiye ait bir veri bulunamadi. 36-50 yas
arahginda (n=5) ise 1’ inde gastrit, 1’ inde malignite
bulunmaktayken 3’ Ginde etyolojiye ait bir veri bulu-
namadi. 51-65 yas aralifinda (n=6) 2’ sinde gastrit,
1’ inde gastrektomi, 1’ inde alim azhgi, 1’ inde peptik
Ulser ve gastrit birlikteligi varken 1’ inde etyolojiye ait
bir veri bulunamadi (Tablo 4).

DEA olan hastalarda, 62 hastada menoraji, 25 hasta-
da gastrit ve 21 hastada alim azhdi goruldiu. Erkekler-
de en sik gorulen etyolojik faktdr gastrit iken, kadinlar-
da menoraji oldugu saptandi.

Calismamizdaki DEA olan hastalarin 136’ sinda ek
hastalik bulunmamaktaydi. Hem DEA olan hem de ek
hastali§i olanlarda ise; 14’ inde romatolojik (6 RA, 2
SLE, 2 spondiloartropati, 1 sjégren, 1 FMF, 1 psor-
yatik artrit, 1 AS), 11’ inde endokrinolojik hastalik (8
hipotiroidi, 3 nodiler guatr), 8 inde hemoglobinopati

Kadin Erkek
18-35 yas 320 111
36-50 yas 260 64
51-65 yas 152 93
Anemi-Menopozal Durum Dagilhimi
Kadin hastalar

Premenapozal 205
Perimenapozal 17
Postmenapozal 33
Bilinmiyor 4




(talasemi minér), 7’ sinde hipertansiyon (HT), 7’ sinde
diabetes mellitus (DM), 4’ iinde kronik akciger hasta-
g1, 4’ tnde HT ve DM birlikteligi, 3’ inde malignite(1
mide kanseri, 1 ALL, 1 tiroid papiller ca), 2’ sinde HT
ve romatolojik hastalik birlikteligi varken, 1’ er hasta-
da ise kronik karaciger, kronik akciger hastaligi ve HT
birlikteligi, kronik akciger ve endokrinolojik hastalik
birlikteligi, DM ve endokrinolojik hastalik birlikteligi,
hemoglobinopati ve romatolojik hastalik birlikteligi,
HT, DM ve malignite birlikteligi, HT, DM ve romato-
lojik hastalik birlikteligi vardi. Ayrica DEA olan higbir
hastada kronik bébrek ve / veya inflamatuar barsak
hastaligi bulunmamaktaydi.

Calismamizdaki DEA olan ve etyolojisinde alim azligi
saptanan (n=21) hastalarin 1’ inde DM, 1’ inde HT, 1
inde ise HT ve DM birlikteligi vardi.

Calismamizdaki DEA olan ve etyolojisinde hemoroid
(n=3), mide operasyonu (n=1) saptanan hastalarin
hicbirinde ek hastalik yoktu.

Calismamizdaki DEA olan ve etyolojisinde peptik Ul-
ser saptanan (n=2) hastalarin 1' inde hemoglobino-
pati vardi.

Calismamizdaki DEA olan ve etyolojisinde gastrit sap-
tanan (n=25) hastalarin 4’ (inde romatolojik hastalik, 3
inde DM, 1’inde HT, 1’ inde hemoglobinopati, 1’ inde
endokrinolojik hastalik, 1’ inde HT ve DM birlikteligi, 1’
inde HT ve romatolojik hastalik birlikteligi vardi.

DEA olan ve etyolojisi bilinmeyen (n=74) hastalarin 8’
inde romatolojik, 6’ sinda endokrinolojik, 4’ tinde HT,
4’ inde hemoglobinopati, 2’ sinde DM, 1’ inde kronik
akciger, 1’ inde malignite, 1’ inde kronik akciger ve en-
dokrinolojik hastalik birlikteligi, 1’ inde HT ve DM bir-
likteligi, 1’ inde HT, DM ve romatolojik hastalik birlik-
teligi, 1’ inde HT, ve romatolojik hastalik birlikteligi, 1’
inde ise DM ve endokrinolojik hastalik birlikteligi vardi.

DEA olan hastalarin (n=203) ortalama hemoglobin
degeri 9,8+1,6 (3,9-12,9), MCV ortalamasi 66,9+8,7
(45,9- 90,8), RDW ortalamasi 18,6+3,4 (13,4-35,6),
Ferritin ortalamasi 6,8+9,4 (0,5-95,6) olarak saptandi.

DEA olan hastalarin (n=203) 20’ si erkek, 183’ i ka-
dindi. Erkeklerin ortalama hemoglobin degeri 10,2
+ 1,6 (8,0-12,9), MCV ortalamasi 64,6 + 7,4 (54,4-
78,5), RDW ortalamasi 20,7 + 4,9 (16,1-32,5), Ferri-
tin ortalamasi 7,61 * 4,3 (2,07-20,4) olarak saptandi.
Kadinlarin ise ortalama hemoglobin degeri 9,7 + 1,6
(3,9-11,9), MCV ortalamasi 67,2 + 8,8 (45,9-90,8),
RDW ortalamasi 18,4 + 3,1 (13,4-35,6), Ferritin orta-
lamasi 6,81 + 9,87 (0,5-95,6) olarak saptandi.

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

Tartisma

Demir eksikligi anemisi tim Dlnya’da yaygin bir so-
rundur. Amerika Birlesik Devletleri'nde yapilan Ulu-
sal Saglik ve Beslenme Arastirmasi (NHANES)' nin
1988-1994 yillarindaki sonuclarina gére DEA 50 yas-
tan kicuk erkeklerde < %1 ve 50 yas Uzerinde %2-4
iken 12-19 yas gurubundaki menstruasyon goren
genc kizlarda %9-11 ve postmenapozal kadinlarda
%5-7'dir (12).

Van ili ve yéresinde eriskinlerde anemi sikhgi, erkek-
lerde %11,9 ve kadinlarda %17,3 olarak bulunmustur
(13). Coban ve arkadaslari, yasl hastalarda anemi
prevalansini % 25 olarak saptadilar (14). Ankara'da,
827 yasli hastada anemi prevalansi, %7,3 olarak sap-
tanmistir (15). izmir'de, bakimevinde kalan 60 yas
Uzeri 257 hastada ise prevalans %54,9 olarak saptan-
mistir (16). Kiling ve arkadaslari, 1491 hastalik calis-
malarinda, Kahramanmaras'ta 19-40 yas arasindaki
kadinlarda anemi prevalansinin %40 oldugu goézlen-
mistir (17). Malatya’da 823 gebe kadinda anemi pre-
valansi %27,1 olarak saptanmistir (18). Emiroglu ve
arkadaslarinin 472 hastalik calismasin anemi preva-
lansi %37,9 iken, kadin hastalarin %45,5'inde anemi
saptanirken, bu oran erkeklerde %22,2 idi (19). Say-
dam ve arkadaslarinin calismasinda ise kadinlarda
anemi prevalansi %56 olarak saptanirken bu hastala-
rin %37,1'inde DEA bulunmaktaydi (20). Bizim calis-
mamizda da anemi prevalansi % 32,7 olarak bulun-
mustur; kadinlarda % 35 iken, erkeklerde% 25 olarak
saptanmistl. Yapilan calismalardaki farkli prevalans
ylzdelerinin, dncelikle calismaya alinan yas grupla-
rinin farkli olmasi ve bolgesel farkliliklarin bulunmasi
oldugu dusunilmastir. Tum calismalarda, bizim ca-
lismamizda oldugu gibi, kadinlarda anemi prevalansi,
erkeklerden yiksektir. Calismamizda anemi preva-
lansi, diger calismalar ile uyumlu bulunmustur.

TUm dinyada oldugu gibi, tlkemizde de, menstruel
siklus, gebelik ve dogum gibi fakttérlerden dolayi ka-
dinlar demir eksikligi anemisi icin ekstra risk altindadir
ve DEA kadinlarda daha fazla gorulir (21). Gazian-
tep’ te dogurgan cagdaki kadinlarda, en énemli anemi
sebebini DEA olusturmaktadir. Bu calismada anemi
sikh@r evlilerde % 38,9, bekarlarda %18,9 olarak bu-
lunmustur (22). Karaoglu ve arkadaslarinin ¢calisma-
sinda anemik gebelerin %50’sinde DEA saptanmistir.
Karakus ve arkadaslarinin, Antalya’da yaptiklari 720
hastalik calismada, anemik hastalarin %90,7’si ka-
dindi ve bu hastalarin %50'sinde DEA saptanmisti;
ayrica kadinlarda, erkeklere oranla anlamli oranda
fazla hastada DEA saptanmistir (23). Kilin¢g ve arka-
daslarinin calismasinda 19-40 yas aras! kadinlarda
anemi prevalansi %40 olarak saptanmistir (17). Bizim
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¢alismamizda da, kadinlarin % 25’ inde, erkeklerin ise
% 7,4’ inde DEA saptandi.

Emiroglu ve arkadaslari, 65 yas lGizeri DEA prevalan-
sini %43 olarak saptamislardir (19). Erdem ve arka-
daslarinin aile hekimine basvuran kadinlardaki anemi
sebepleri icinde demir eksikliginin % 90 ile ilk sirada
yer aldigini saptamislardir (24). Kiling ve arkadasla-
r, 19-40 yas arasi DEA prevalansinin %23,8 olarak
saptarken (17), Asma ve arkadaslari, kadinlarda DEA
prevalansini kadinlarda %17,5, erkeklerde %1,6 bul-
mugslardir (25). Soydal ve arkadaslarinin yaptigi ¢alis-
maya katilanlarin % 15,4’inde DEA saptanmistir (26).
Ulkemizde, genellikle bolgesel ve belirli yas gruplarin-
da yapilan DEA calismalari gbze ¢arpmaktadir. Eris-
kinlerde, toplumun tim katmanlarini, yas gruplarini
ve Ulkenin timunden alinan érneklemlerle yapilan bir
prevalans ¢alismasina rastlanmamistir ve bu, 6nemli
bir eksik olarak gdzlenmistir. Yine ydresel bir ¢calisma
olan ¢alismamizda ise, DEA prevalansi % 20,3 olarak
saptandi.

Karakus ve arkadaslari, calismalarinda DEA'h kadin/
erkek oranini 8,64 olarak saptamislardir (23). Bizim
¢alismamizda ise DEA'de kadin/erkek orani 9,15 idi
ve bu oran literatirle uyum gostermektedir.

Emiroglu ve arkadaslarinin calismasinda, anemik
hastalarda ortalama hemoglobin degeri 10,6 gr/dl ve
Karakus ve arkadaslarinin calismasinda 10,1 iken,
bizim calismamizda erkeklerde ortalama hemoglobin
degeri 10,3 gr/dl, kadinlarda ise 9,9 gr/dl (3,9 - 11,9)
saptanmistir ve bulgularimiz literattirle uyumludur.

DEA'da etyoloji yas ve cinsiyete gore farkhliklar gos-
termektedir. Erkeklerde ve menstriiel cagdaki ka-
dinlarda DEA siklikla gastrointestinal sistemden ka-
yiplara baghdir. Dogurganlik ¢agindaki kadinlarda
ise genital sistemden kanamalar ilk siradadir, ancak
gelismekte olan ulkelerde nitrisyonel eksiklikler ilk
sirada bulunmaktadir (2, 3, 5). Bazl hastalarda tani
sirasinda birden ¢ok faktdr s6z konusu olabilir. De-
mirden fakir diyet ile menstruasyona bagl kayiplarin
birlikteligi 6zellikle gelismekte olan Ulkelerde en sik
gorilen kombinasyondur. Ayrica, Helikobakter pylori
(H.P) ile DEA arasindaki iliski bulunmaktadir; H.pylori
ile enfekte hastalarda DEA gelisme riski 2,8 kat arttigi
gosterilmistir (27, 28, 29). Karakus ve arkadaslarinin
calismasinda erkeklerde gorilen en sik DEA etyolo-
jisi H.P. pozitif gastrit iken, kadinlarda menstriiasyon
bozukluklariydi. Calim ve arkadaslarinin, istanbul’da
150 hasta ile yapmis olduklari bir ¢calismada da etyo-
lojide en sik sebep eroziv gastrit olarak bulunmustur;
etyolojilerde cinsiyet farki yoktur. ikinci en sik goru-
len etyoloji ise mide karsinomudur; hastalarin yata-
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rak arastiriimasi gereken hasta grubunda olmalari,
malignite oranini ylkseltmis ve kadinlarda menstriel
kanamayi geri planda birakmistir (30). Karakus ve
arkadaslarinin c¢alismasinda, erkeklerde H.P. pozi-
tif gastrit, kadinlarda da menoraji en sik DEA sebebi
olarak bulunmustur. Bizim ¢alismamizda, DEA'si olan
kadinlarda etyolojik faktor degerlendirildiginde en sik
neden menoraji iken gastrit ve kirmizi et alim azhgi
diger sik gorulen nedenlerdi. Calismamizdaki DEA' si
olan erkeklerde etyolojik faktor degerlendirildiginde
ise, en sik neden gastrit idi ve bulgularimiz literattr ile
uyum gostermektedir.

Ulkemizde de sik goriilen parazitozlar (Ancylostoma
duodenale ve Necator Amerikanus) duodenuma ya-
pisarak DEA ne neden olmaktadir (31). Oztiirk ve
arkadaslarinin Ankara’ da yaptiklari ¢alismada, etyo-
lojik faktor olarak erkeklerde ilk sirada (% 51) diyetle
demir aliminda azalma bulunmus, yetersiz demir ali-
minin sebebi ise % 28,7’ sinde pika ve % 22,3’ iinde
yetersiz beslenme tespit edilmistir. ikinci sirada ise,
(% 35,2) demir kaybi bulunmaktadir ve % 19,2’ sin-
de demir kaybinin sebebi gastrointestinal sistemdeki
patolojilere ve % 16’ sinda da bagirsak parazitlerine
bagl bulunmustur. Kadin hastalarda, en 6nemli etyo-
lojik faktor, olan demir kaybinin % 35,6’ sinda jineko-
lojik kaynakh ve %21,4’ inde gastrointestinal sistem
kaynakli kayip oldugu belirlenmistir. ikinci sirada ta-
mami yetersiz beslenme ile demir aliminda azalmaya
bagl bulunmustur. Erkek hastalarin % 13,8'i ve kadin
hastalarin % 12,2'sinde etyoloji bulunamamistir. (32).
Calim ve arkadaslarinin ¢alismasinda da %15,3 ora-
ninda DEA etyolojisi aydinlatilamamistir. Yiksel ve
arkadaslarinin, 60 yas Uzeri DEA tanili 714 hastanin
geriye donlk olarak degerlendirildigi calismalarinda,
hastalarin sadece 290’ inda demir eksikligini acikla-
yacak neden bulunabilmistir (33).

Celal Bayar Universitesinde yapilan bir calismada
halsizlik, yorgunluk, solukluk vb. yakinmalari ile bas-
vuran ve hematoloji sonuclarinda DEA ortaya cikan
17-82 yaslarindaki 100 hastanin %22'sinde barsak
protozonlari saptanmistir. Sonuc¢ olarak, diger ne-
denler gozden gegirildikten sonra bagdirsak protozo-
onlarinin da DEA nedenlerinden biri olabileceginin
hatirlanmasi gerektigi kanisina variimistir (34). Bizim
hastalarimizda parazitoza rastlanmadi, ancak parazi-
toz i¢in ek tetkiklerin hastalara cogunlukla istenmedigi
saptandi. Etyoloji saptanmayan hastalarda parazitoz
acisindan ileri tetkikler yapilmasi gerekmektedir; bi-
zim grubumuzda ayrica yapilabilecek ek tetkiklerde
parazitoza rastlanmasi miamkin olabilirdi.

Selcuk Universitesinde yapilan bir calismada, kronik
GIS kanamas! oldugu diisiiniilen 72 olguya (33 ka-
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Anemi-Cinsiyet Anemik Olan Anemik Olmayan Toplam
Kadin 259 (%35,3) 473 (%64,7) 732
Erkek 68 (%25,3) 200 (%74,7) 268
Toplam 327 (%32,7) 673 %(67,3) 1000
Anemi-Cinsiyet Dagilimi
Cinsiyet
\E(teygilr(:jsiil;::ktérler all S Toplam
Yas Gruplarinin 18-35 yas 36-50 yas 51-65 18-35 36-50 51-65 (n=203)
Degerlendirilmesi (n=81) (n=88) yas yas yas yas
(n=14) (n=9) (n=5) (n=6)
Alim Azhgi 12(%57,1) 8 (%38) 0 0 0 1 (%4,9) 21
Menoraji 28(%45,1) 31(%50) 3(%4,9) 0 0 0 62
Alim Azhigi + Menoraji 4 (%50) 3(%37,5) | 1(%12,5) 0 0 0 8
Peptik Ulser 0 1 (%50) 0 1(%50) 0 0 2
Menoraji + Peptik Ulser 0 1 (%100) 0 0 0 0
Gastrit 8 (%32) 10 (%40) | 4 (%16) 0 1 (%4) 2 (%8) 25
Menoraji + Gastrit 1 (%50) 1 (%50) 0 0 0 0 2
Menoraji + Hemoroid 1 (%100) 0 0 0 0 0 1
Peptik Ulser + Gastrit 0 0 0 0 0 1 (%100) 1
Bilinmiyor 26 (%35,13) | 31(%41,89) | 6(%8,13) | 7(%9,45) | 3(%4,05) | 1 (%1,35) 74
Toplam 81 88 14 9 5 6 203
(%39,90) (%43,35) | (%6,89) | (%4,44) | (%2,47) | (%2,95)

din, 39 erkek) yapilan alt ve lst endoskopik inceleme
sonucunda, %16,6 olguda alt GIS, % 61,1 hastada
ust GiS patoloji saptandi. %22,2 olguda DEA yol agan
bir neden bulunamadi; bu sonug¢ bizim bulgularimiza
daha yakindir. %20,9 olguda eroziv gastrit, %15,3 ol-
guda doudenal llser, saptandi. Toplam malignite ora-
ni %6,9' du (35). Calismamizda DEA olan erkeklerin
% 55 ve kadinlarin % 34,4’ (inde etyoloji bilinmiyor-
du. Bu hastalarin en azindan bir kisminda daha ileri
tetkiklerle nedenin bulunabilecedi dusunulebilir. DEA
ile basvuran ve etyoloji aydinlatilamayan olgularda,
¢Olyak hastaligindan sipheleniimeli ve endoskopik
olarak duedonum ikinci kisim biopsisi alinmalidir (36,
37). Ayrica pankreas yetersizligi ve ince barsak Crohn
hastaliginda da emilim kusuruna bagli DEA' si sik ola-
rak gorilir (35). Bu sebeple, etyolojisi belli olmayan
hastalarda, yapilacak tetkiklere enteroklizis ve MR
enteroskopiyi de eklemek gerekebilir.

Calismamizin cesitli zayifliklari bulunmaktadir. Pros-
pektif bir calisma olmadigindan, etyolojiler ile ilgili ya-
pilabilecek bazi ek tetkikler yapilamamistir. Hastalar
incelendiginde, etyolojisi belli olmayan bazi hastalar-
da parazit incelemelerinin yapiimadigi g6zlenmistir.
Bu durum hem ¢alismamizda etyolojik olarak parazi-
toz olmadigini aciklarken ayni zamanda c¢alismanin
zayIf bir tarafini gostermektedir. Bircok hastada da
pika a¢isindan sorgulama yapilmadigi veya sorgulan-
sa bile kayit olusturulmadigi gézlenmistir; bu sebeple
¢alismamizda pika agisindan degerlendirme yapama-
dik. Prospektif, hastaneye basvuru yapmayan daha
biyuk bir popllasyonda, calisma cok daha degerli
olabilirdi. Yine de, Isparta yoresindeki ilk ¢calisma ol-
masi, bu ¢alismanin devam c¢alismalarina isik tutabi-
lecegini distndirmektedir.
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Sonug

Calismamizda, DEA’ nin Siilleyman Demirel Univer-
sitesi Tip Fakltesi hastanesine basvuran eriskin
hastalardaki prevalansini ve etyolgjisini arastirdik.
Kadinlarin % 25’ inde, erkeklerin % 7,4’ inde DEA
saptanirken, tim hastalarda ise DEA prevalansini %
20,3 olarak bulduk. DEA etyolojisinde ise kadinlarda
en sik neden menoraji iken erkeklerde gastrit olarak
saptandi. Calismamizda DEA olan erkeklerin % 55 ve
kadinlarin % 34,4'lUnde ise etyoloji bilinmiyordu. Dln-
yada ve Turkiye'de DEA etyolojisi ve prevalansi icin
daha fazla arastirmaya ihtiya¢ duyulmaktadir.
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