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Dear Colleagues,

We invite you to the 8" Turkey in vitro Diagnostics (IVD) Symposium with the theme of "PRECLINICAL
MODELS", which will takes place between 29" of November to 1" of December 2023, and will be host by the
Izmir Branch of the Turkish Biochemical Society.

Tiirkiye IVD Symposiums have been held in all areas of health in recent years; It stands out as an important scientific
and networking event that accelerates preclinical and clinical research and translation and provides new
partnerships. This year’s theme of Preclinical Modeling, is one of the common working areas of all health-related
disciplines.

We aim for the selected theme to provide an important opportunity for leading scientists and managers from the
academy, as well as technology providers, to exchange ideas and to be the Place Where Preclinical Minds Meet
Discovery Technologies. We also want to discuss the details about "Preclinical Modeling" at the symposium; review
everything from basic to clinic together, to improve the quality of knowledge and experience of our young
colleagues who participate, and to evaluate the latest information and data together with speakers who are competent
in their fields, as in previous years.

Dear colleagues, the symposium was attended by research assistants, experts and faculty members from "all
disciplines” who conduct scientific studies on "symposium topics”, university undergraduate and graduate students
in the field of health, and scientists interested in the subject, stakeholders engaged in production and importation
related to the subject. We are waiting for our industrialists and companies.

All oral and poster papers that will be accepted to the symposium scientific program as a result of the evaluations
of the scientific advisory board will be published in the special supplement of the Turkish Journal of Biochemistry
indexed within the scope of SCI-Expanded, and it will be possible to publish the full texts of the selected oral papers
in the same journal.

"Research Awards" will be given to the studies to be selected by the referee committee from the oral or poster papers
presented at the symposium.

You can follow all the developments regarding the VIII.Turkey in vitro Diagnostics Symposium on our page
https://www.ivd2023.org/tr/

We invite you to the symposium with our sincere love and respect.

Prof. Dr. Dogan YUCEL Prof. Dr. Hilal KOCDOR
Chairman of the Board Head of TBD Izmir Branch
Honorary President of the Symposium Symposium Chair
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Degerli Meslektaslarimiz,

Sizleri, Tiirk Biyokimya Dernegi izmir Subesi olarak geleneksellestirdigimiz, 29 Kasim-1 Aralik 2023 tarihleri
arasinda gerceklestirecegimiz “PREKLINIK MODELLEMELER” temali VIII. Tiirkiye in vitro Diyagnostik
(IVD) Sempozyumu’na davet ediyoruz.

Tiirkiye IVD Sempozyumlari son yillarda sagligin tiim alanlarinda; preklinik, klinik arastirmalar ile translasyonu
hizlandiran, yeni ortakliklar saglayan 6nemli bilimsel ve ag olusturma etkinligi olarak 6n plandadir. Bu yil ele
alacagimiz Preklinik Modellemeler temasi, saglikla ilgili tiim disiplinlerin ortak ¢alisma alanlarimin basinda yer
almaktadir.

Secilen temanin, akademiden 6nde gelen bilim insanlar1 ve ydneticilerin yani sira, teknoloji saglayicilart i¢in de
fikir aligverisinde bulunma konusunda 6nemli bir firsat sunmasini ve Preklinik Akillarin Kesif Teknolojileriyle
Bulustugu Yer olmasini hedefliyoruz.

Sempozyumda “Preklinik Modellemeler” ile ilgili ayrintilari; temelden klinige beraberce gozden gegirmeyi, katilim
yapan gen¢ meslektaglarimizin bilgi ve deneyim kalitesini yiikseltmeyi, gectigimiz yillarda oldugu gibi en yeni bilgi
ve verileri, alaninda yetkin konusmacilarla birlikte degerlendirmeyi amacliyoruz.

Degerli meslektaglarim, sempozyuma, “sempozyum konu bagliklar1” ile ilgili bilimsel ¢alismalar yapan “tim
disiplinlerden” arastirma gorevlisi, uzman ve 6gretim liyesi meslektaslarimizi, saglik alanindaki tiniversite lisans,
lisansiistii 6grencilerimizi, konuya ilgi duyan bilim insanlarini, konu ile ilgili tiretim ve ithalat yapan paydas sanayici
ve firmalarimizi bekliyoruz.

Sempozyum bilimsel danisma kurulunun degerlendirmeleri sonucunda kabul edilecek tiim s6zel ve poster bildiriler,
SCI-Expanded kapsaminda indekslenen Turkish Journal of Biochemistry dergisinin 6zel ekinde yayimlanacak, yine
ayni dergide segili sozel bildirilerin tam metinlerinin yayinlanmasi imkani olacaktir.

Sempozyumda sunulan sézlii ya da poster bildirilerinden hakem kurulu tarafindan secilecek olan g¢aligmalara
“Arastirma Odiilleri” verilecektir.

“PREKLINIK MODELLEMELER” temali VIII. Tiirkiye in vitro Diyagnostik Sempozyumu ile ilgili tiim
gelismeleri www.ivd2023.0rg sayfamizdan takip edebilirsiniz.

Sizleri en i¢ten sevgi ve saygilarimizla sempozyuma davet ediyoruz.

Prof. Dr. Dogan YUCEL Prof. Dr. Hilal KOCDOR
TBD Yonetim Kurulu Baskani TBD Izmir Subesi YK. Baskani
Sempozyum Onursal Baskani Sempozyum Baskani
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SCIENTIFIC PROGRAM
[BILIMSEL PROGRAM]

09:30-10:00 ACILIS VE ACILIS KONUSMALARI
Hilal KOCDOR — Sempozyum Bagkani, TBD Izmir Sb.. YK Bask.
Dogan YUCEL — TBD Genel Baskan1
10:00 - 10:30 ACILIS KONFERANSI
Oturum Baskani: Dicle GUC, Funda YILMAZ BARBET
10:00-10:30  “Bilimsel Arastirmalarda ve Yaynlarda Etik ilkeler” - Emin KANSU
10:30-11:00 1. OTURUM )
Oturum Bagkanlari: Dicle GUC, Funda YILMAZ BARBET
10:30 - 11:00 “Preklinik Calismalarda Planlama, Organizasyon, Verilerin Analizi ve Degerlendirilmesi” - Pembe KESKINOGLU
11:00-11:30  Kahve Aras1
11:30-13:00 2. OTURUM
Oturum Baskanlari: Asuman ARGON, Ayse CANER
11:30 - 12:00  “In vivo Yontemlere Alternatif Gelisen in vitro Preklinik Teknolojiler” - Esra ERDAL
12:00 - 12:30  “GLP’de Hiicre Temelli Preklinik Caligmalar ve Mevzuat” - Aysegiil DEMIRTAS
12:30 - 13:00  “Preklinik Caligmalarda Hukuki Onlemler, Fikri Miilkiyet” - Ekin Ozgiir AKTAS
13:00-13:50  Ogle Yemegi
13:30-13:50 POSTER BASI TARTISMA SAATI
Oturum Baskanlari: Eser YILDIRIM SOZMEN, Ebru SEZER, Fadime AYDIN KOSE
13:50 - 14:05  “BOZKIRIN KANATLARI” Uluslararas1 Odiillii Kiiltiirel Miras Sunumu - Mutlu KIZILBUGA
14:05-15:00 3. OTURUM: Preklinik Arastirmalarda Biyoanalitik Teknikler-I
Oturum Baskanlari: Figen ZIHNIOGLU, Fazilet Zimriit BIBER MUFTULER
14:05 - 14:30  “Preklinik Arastirmalarda Kullanilan Biyoanalitik Tekniklere Genel Bakis” - Durisehvar UNAL
14:30 - 15:00  “Biyoanalitik Metod Gelistirilmesi ve Validasyonu” - Durisehvar UNAL
15:00 - 15:30  Kahve Arasi
14:40 - 16:10 4. OTURUM: Preklinik Arastirmalarda Biyoanalitik Teknikler-11
Oturum Baskanlari: Sabriye YUSAN, Cigdem iCHEDEF
15:30 - 16:00  “Preklinik Modellemelerde Molekiiler Gériintiileme ve Mikroskopi Teknikleri” - Funda USTUN
16:00 - 16:30  “Flow Sitometri, Radio-ve immuno Assayler”- Fatma TANELI
16:30-17:00 5. OTURUM: Preklinik Arastirmalarda Hiicre Kiiltiirii-|
Oturum Baskanlari: Handan TUNCEL
16:30 - 17:00  “in vitro Calismalarin Temeli; Primer ve iki Boyutlu Hiicre Kiiltiirleri” - Zeynep YUCE
18:30-19:30 SOZLU SUNUM OTURUMU (Cevrim ici)

Oturum Baskanlari: Meri¢c SENDURAN, Seda OZBAL, Sinem Ezgi TURUNC OZOGLU

SS1-1:"LIPOPOLISAKKARIT KAYNAKLI NOROINFLAMASYON MODELINDE YETISKIN SICANLARDA OZ BAKIM DAVRANISLARI"
Hasan CALISKAN, Seda KOCAK

SS1-2: "MMTV-TGF-A FARELERDE, GENETIK VE DIETLE INDUKLENEN OBEZITENIN MEME TUMOROGENEZINDE LEPTIN
UZERINDEN ETKISI" - Basak CELTIKCI

SS1-3 ORIGANUM HYPERICIFOLIUM (DELIK MERCAN) EKSTRAKTLARININ FIBROBLAST HUCRE SERISINDE T-BHP iLE
INDUKLENMIS OKSIDATIF HASAR UZERINE KORUYUCU ETKISININ ARASTIRILMASI - Ceylan OZSOY HEPOKUR, Faruk Kaan
CELIK, Sema MISIR, Ozlem KUCUKHUSEYIN, Mehmet Tolgahan HAKAN, S. Umit ZEYBEK, Diirdane Serap KURUCA, ilhan YAYLIM
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SS1-4: "ZUOTIN ILE ILISKILI FAKTOR-1 PROTEINININ MEME KANSERI METASTAZINDAKI ROLUNUN TUMOR MIKROCEVRESI
ACISINDAN INCELENMESI - Aysegiil KAYMAK OZDEMIR

"*SS1-5 DOKSORUBISINE DIRENCLI MDA-MB-231 MEME KANSERINE YONELIK COK ISLEVLI NANO TASIYICILARIN
GELISTIRILMESI - Zekiye Sultan ALTUN, Selen KUM OZSENGEZER, Ekrem OZDEMIR, Sevgi KILIC

SS1-6 RATLARDA LAMBDA-KARRAGENAN ile INDUKLENMIS$ PLANTAR INFLAMASYON MODELINDE INFLAMATUVAR
ALANDA INTERLOKIN (IL)-6 ile TROMBOPOIETIN URETIMININ INCELENMESI - Veysel TAHIROGLU, Fatih KARA

$S1-7:"INDOLAMIN 2,3 DIOKSIJENAZ-1 GENININ SUSTURULMASI SONRASI AKCIGER KANSERI HUCRE HATLARINDA HUCRE
PROLIFERASYONU, MIGRASYONU, APOPTOZ VE OTOFAJi SURECLERININ INCELENMESI - Venhar CINAR, Dilara SONMEZ ZOR,
Mehmet Tolgahan HAKAN, islim KALELER, Giiltekin ISAYEVA, Serda DEMIRKOL, Ceylan OZSOY HEPOKUR, Ozlem KUCUKHUSEYIN,
Cem HOROZOGLU, Akif TURNA, S. Umit ZEYBEK, Diirdane Serap KURUCA, Zuhal HAMURCU, Biilent OZPOLAT,ilhan YAYLIM

$S1-8: "DENEY HAYVANINDA IN VIVO KANSER MODELLEME: DOKUZ EYLUL UNIVERSITEST ONKOLOJI ENSTITUSU TEMEL
ONKOLOJI DENEYIMI" - Ozde GOKBAYRAK, Tekincan AKTAS, Aylin EROL, Efe SERINAN, Zekiye Sultan ALTUN, Safiye AKTAS, Efsun
KOLATAN, Osman YILMAZ

$S1-9: "TERANOSTIK ILAC TASIYICI SISTEM: RADYOISARETLI DOSETAKSEL YUKLU MANYETIK LIPID NANOPARCACIKLARIN
TASARIMI VE IN ViVO TUMOR GORUNTULEME - Burcu GUNGOR, Serap TEKSOZ, Bedriye Elvan SAYIT BILGIN, Funda USTUN,
Cigdem ICHEDEF, Yasemin PARLAK, Yiicel BASPINAR, Oguz CETIN

30 Kasim 2023, Persembe AR
09:00-10:30 6. OTURUM: Preklinik Arastirmalarda Hiicre Kiiltiirii-11
Oturum Baskanlari: Koray ATILA, Aylin SEPICI DINCEL

09:00 - 09:30 “Humanoid Teknikler, Biyoartifisyel Dokuda Gelismeler, 3D Mikroskopi ve Yapilarm Analizi” - Hasan HAVITCIOGLU
09:30 - 10:00 “3D Hiicre Kiiltiiriinde Diinden Bugiine Gelismeler” - Mehmet Ali KOCDOR
10:00-10:30  “Organoid, Scaffold Tasarim ve Uygulamalari: Hastalik Modelleri” - Ozlem YESIL CELIKTAS
10:30-11:00  Kahve Arasi
11:00-12:30 7. OTURUM: Deneysel Hayvan Modelleri

Oturum Baskanlar1: Zeliha Giinnur DIKMEN, Miige KIRAY
11:00-11:30  “Deney Hayvanlar1 Uygulamalarinda Temel Teknikler ve Etik” - Osman YILMAZ
11:30-12:00  “Transgenik Hayvan Modelleri” - Kasim DIRIL
12:00 - 12:30 “Zebra Balig1 Uygulamalar1” - Giines OZHAN
12:30 - 13:15 8. OTURUM: Preklinik Calismalara Hesapsal Yaklasimlar

Oturum Baskam: Orkun GURBUZ
12:30 - 13:15 “Preklinik Calismalarda Hesapsal Modellemeler, Biyoinformatik ve Biiyiik Veri Uygulamalar1” - Arzu UYAR
13:15-14:00  Ogle Yemegi
14:00 - 16:00 9. OTURUM: Preklinik Calismalarda Se¢me Konular

Oturum Baskanlar1: Ayfer YURT KILCAR, Banu ISBILEN BASOK
14:00 - 14:30 “Ilag Metabolizmas1 Arastirmalarinda in vitro Modeller ve Farmakogenetik Bilginin Kullaniligi” - Melih Onder BABAOGLU
14:30 - 15:00 “Advancing Nanomedicine and Imaging: Bridging the Gap from Research to Clinical Application” - Omer ARAS
15:00 - 15:30 “ Tiimér Goriintiileme ve Tedavisinde Radioisaretli Nanopartikiillerin Uygulamalari” - Perihan UNAK
15:30 - 16:00 “Tumor-self Targeting of Cancer Cells: Key Concepts to Elucidate Cell Homing Through Cell Tracking” - Volkan TEKIN
16:00 - 16:20 Kahve Arasi
16:20 - 16:40 10. OTURUM: Preklinik Calismalarda Goriintiileme

Oturum Baskani: Muammer YUCEL
16:20-16:40 “Tek Hiicreden Organoide Hiicre Analizi ve Ayrigtirmasinda Yeni Ufuklar” - Tirker TOKTAY
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18:30-19:30

SOZLU SUNUM OTURUMU (Cevrim igi) o
Oturum Baskanlari: Banu DEMIR, Ilhan YAYLIM, Samiye YABANOGLU CIFTCI

SS2-1:"MAGARA KOKENLI CIPROliLOXACIN’IN ANTIMIKROBIYAL ETKINLIGININ NUKLEER YONTEMLERLE INCELENMESI"-
Kadriye Biisra KARATAY, Nihal DOGRUOZ GUNGOR, Batu COLAK, Fazilet Ziimriit BIBER MUFTULER, Omer ARAS

$52-2:"NOROBLASTOMDA RHOB EKSPRESYONUNUN PROGNOSTIK BIR FAKTOR OLARAK DEGERLENDIRILMESI"- Burgin
BARAN, Gamze SANLAYV, Selen KUM OZSENGEZER, Deniz KIZMAZOGLU, Safiye AKTAS, Zekiye ALTUN, Nur OLGUN

SS2-3:"KARBONIK ANHIDRAZ IX INHIBISYONUNUN UCLU NEGATIF MEME KANSERINDE HIPOKSIK KOSULLARDA
DEGERLENDIRILMESI"- Gizem KAFTAN OCAL, M. Alper ERDOGAN, Ozlem AKGUL, Dervis BIRIM, Fadime AYDIN KOSE, Giiliz
ARMAGAN

§S2-4:"PI3K (FOSFATIDILINOSITOL 3-KINAZ) INHIBITORU ALPELISIBIN IRINOTEKAN ILE KOMBINASYONUNUN HORMON
POZITIF (MCF-7) MEME KANSERI HUCRESINDE ETKINLIGININ ARASTIRILMASI" - Ali Furkan KIDIL, Efe Ozgiir SERINAN, Ozde Elif
GOKBAYRAK, Sefayi Merve OZDEMIR, Safiye AKTAS

SS2-5:"PREEKLAMPTIK GEBELERDEVANTIHiPERTANSHi TEDAVININ TRIMETILAMIN-N-OKSIT DUZEYLERINE ETKISI" — Zinnet
Sevval AKSOYALP, Betiil Rabia ERDOGAN, Mustafa SENGUL, Saliha AKSU

SS2-6:"ANTICANCER NUCLEOSIDE 6-THIOGUANOSINE DEMONSTRATE HIGH ANTICANCER ACTIVITY AND INDUCES
TELOMERE DYSFUNCTION IN HEPATOCELLULAR CANCER MODELS" - Z. Giinnur DIKMEN

$S2-7:"KUCUK HUCRELI DISI AKCIGER KANSERI HUCRE HATTINDA DEGUELIN’IN ANTI-METASTATIK POTANSIYELI VE
MITOKONDRIYAL FONKSIYON UZERINDEKI ETKISI" - Ezel BILDIK, Arzu YILDIRIM, Mehmet Ali KOCDOR, Hilal KOCDOR

$S2-8:"SS2-8 CITRUS AURANTIUM’UN PANKREAS, TIROID VE PROSTAT KANSER HUCRELERI UZERINDEKI ANTITUMOREJENIK
ETKIiSI" - Arzu YILDIRIM, Ezel BILDIK, Mehmet Ali KOCDOR, Hilal KOCDOR

$S2-9:"METOTREKSATIN NEDEN OLDUGU TESTIS HASARINDA QUERCETIN'IN ETKILERININ HISTOLOJIK OLARAK
INCELENMESI" - Burcu BARAN, Hilal KOCDOR, Arzu YILDIRIM, Asli CELIK, Mehmet Ali KOCDOR, Seda OZBAL

09:00 - 10:40 11. OTURUM: Hastahklara Ozel Modeller in vivo/in vitro Analiz Ornekleri-1 PANEL: KANSER
Moderatorler: Nur OLGUN, ibrahim PETEKKAYA

09:00 - 09:25 “Kanserde Ozel Modellemeler (Karsinogenez, Kanser Kok Hiicre, 3D ve Sferoid)” - Fiisun OZMEN

09:25 - 09:50 “Antikanser Etkinligin in vitro, ex vivo ve in vivo Analizi” - Safiye AKTAS

09:50 - 10:15 “Invazyon ve Metastazin in vitro ve in vivo Modellenmesi ve Analizi” - Begiim KOCATURK

10:15 - 10:40 “Kanserde Yan Etki ve Ila¢ Direncinin Analizde in vitro ve in vivo Modeller” - Zekiye Sultan ALTUN

10:40 - 11:00 Kahve Arasi

11:00 - 11:30 Inovatif Bir IVD Uriiniin AR-GE Planlanmasindan Pazara Arzina Kadar Yasam Dongiisii
Oturum Baskani: Diler ASLAN

11:00 - 11:30 Salih UCA

13:30 - 15:00 12. OTURUM: Hastaliklara Ozel Modeller in vivo/in vitro Analiz Ornekleri-11 PANEL
Moderatorler: Yasemin SOYSAL, Riiksan CEHRELI, Baha ZENGEL

11:30 - 12:00 “Tip 2 Diyabet, Endokrin Bozucular ve ALS Modellemeleri” - Nuray ULUSU

12:00 - 12:20 “Beyin ve Spinal Cerrahide Modelleme, Simiilasyon Yontemleri ve Klinik Onemleri” - Selim KARABEKIR

12:20 - 12:40 “Anatomik Modelleme, Simiilasyon Teknikleri ve Klinige Yansimalar1” - Nilket GOCMEN KARABEKIR

12:40 - 13:00 “Norolojik Hastaliklar ve Fizyoterapide Preklinik Modellemeler” - Bilge KARA

13:00 - 14:00 Ogle Yemegi

14:00 - 14:50 13. OTURUM: Preklinik Modellerin in vitro Diyagnostik Acisindan Onemi ve Degerlendirilmesi
Oturum Baskanlari: ilhan YAYLIM, Oktay TARHAN

14:00 - 14:25 “In vitro Diyagnostik: Kesiften Tedaviye Preklinik Modellerin Onemi”- Nuray ULUSU

14:25 - 14:50 “Kisiye Ozel Kanser Tedavisinde Kanser Asilari: Peptit Asilar” - Hiilya YAZICI
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15:00 - 16:30 PANEL : Translasyonel Merkezler ila¢ Kesfi icin Onemli midir?
Moderatorler: Tuncay GOKSEL, Tarik SALMAN
15:00 - 15:20 “Cevresel Maruziyetlere Yonelik Solunum Epitel-Bariyer Modeli” - Ozlem GOKSEL
15:20 - 15:40 “Pulmoner Fibrozise Yonelik in vitro 3D Sferoid Model” - Ecem SAYGILI
15:40 - 16:10 “Akciger Kanserine Yonelik PDX Modeli” - Hadi ROUHRAZI
16:10 - 16:30 “Ex-vivo Organotipik Koyun Akcigeri Doku Kiiltiirinde influenza Modellemesi” - Ece Yildiz OZTURK
16:30 - 17:00 KAPANIS VE ODUL TORENI
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PS1:"OMURGALI MODEL ORGANIZMA, ZEBRA BALIKLARINDA LAMBDA-CYHALOTHRIN OKSiDATIiF DNA HASARI'"- Rabia
SEMSI, Burcu ESER, Giilsiim KOCAK, Goktug GUL, Pmar ARSLAN, Aysel Caglan GUNAL, Aylin SEPICI DINCEL

PS2:"KIKIRDAK DOKU MUHENDISLIGINDE 3 BOYUTLU BiYOBASKIDA KULLANIM POTANSIYELI OLAN YENILIKCI
BiYOFONKSIYONEL MUREKKEP GELISTIRILMESI""- Cansu ilke KURU, Fulden ULUCAN KARNAK, Ozgiir SEYDIBEYOGLU

PS3:"DiYABET TEDAVISINDE ALFA-GLUKOZIDAZ ENZIiM iNHIiBITORLERI: SENTEZ VE BiYOLOJIiK AKTIiVITE
CALISMALARI"- Merve ARI, Zeynep SOYER

PS4:"AKCIiGER KANSERI TEDAVISINDE BiYOBELIRTEC ADAYLARI OLARAK SIRKULER RNA'LARIN TANIMLANMASI"-
Biisra APAYDIN, Milad ASADI, Can MUFTUOGLU, Ufuk MERT, Ayse CANER

PS5:" BIYOINFORMATIK ANALIZ iLE NOROBLASTOMDA PROGNOSTIK BIR BIYOBELIRTEC OLARAK G6PD"'- Hongling
YUAN, Zekiye ALTUN, Selen KUM OZSENGEZER, Nur OLGUN

PS6:"BORTEZOMIB VE IMATINIB'IN PANKREAS KANSERINDE OLASI SINERJISTIK ETKISININ iINCELENMESI"'- Gaye
PISIREN, Se¢il DEMIRKOL CANLI, Begiim KOCATURK

PS7:"NOROBLASTOMDA RAS MUTASYONLARI iLE BIRLIKTE SAPTANAN BRAF MUTASYONU"- Tekincan Cagri AKTAS, Aylin
EROL, Deniz KIZMAZOGLU, Safiye AKTAS, Nur OLGUN

PS8:"ARUM CONOPHALLOIDES’IN ANTIOKSIDAN ETKILERININ INCELENMESI VE MEME KANSERI HUCRE HATTI
UZERINE OLASI ANTIiPROLIFERATIF ETKILERININ INCELENMESI''- Hajir Moosa Mohammed AL KHAFAIJI, iThan YAYLIM, Ceylan
0ZSOY HEPOKUR, Ozlem KUCUKHUSEYIN, Sema MISIR

PS9:"SKUALENIN SiSPLATIN KAYNAKLI TOKSIiSITEYE ETKIiSiNiN KELLY NOROBLASTOM HUCRE HATTINDA
ARASTIRILMASI''- Sefayi Merve OZDEMIR, Ozde Elif GOKBAYRAK, Efe Ozgiir SERINAN, Safiye AKTAS

PS10:"RESVERATROL, EQUOL VE D VITAMININ KOLON KANSERI UZERINE ETKiSININ ARASTIRILMASI"'- Ceylan OZSOY
HEPOKUR, Sema MISIR, ilhan YAYLIM, Mehmet Tolgahan HAKAN, Ozlem KUCUKHUSEYIN, Ege Alican TOPCU, Mediha
SULEYMANOGLU ERSEZ

PS11:"ETKIiLi KONFORMASYONEL ORNEKLEME iLE EKTO-5-NUKLEOTIDAZDAKI ALLOSTERIK BAGLANMA
BOLGELERININ KESFi"- Fulden ULUCAN KARNAK, Arzu UYAR, Sevcan ATAY, Ferhan GIRGIN SAGIN

PS12:"COVID-19 iLE iLiSKiLi MORTALITE iCiN PROGNOSTIK BiR BiYOBELIiRTEC OLARAK TRIMETiLAMIN-N-OKSIiT"-
Zinnet Sevval AKSOYALP, Betiil Rabia ERDOGAN, Saliha AKSUN, Melih Kaan SOZMEN, Murat AKSUN, Ciineyt Kemal BUHARALIOGLU,
Nagihan ALTINCI KARAHAN, Nergiz Hacer TURGUT, Tijen KAYA TEMiZ

PS13:"KEMIK METABOLIZMASI HAYVAN MODELLERI"- Burcu ESER, Sahra Setenay BARAN, Aylin SEPICI DINCEL

PS14:"KURKUMIN’iN RADYOTERAPI/KEMOTERAPI NEDENLi ORAL MUKOZITE ETKIiSi: META ANALIZ"- Yagmur KAYA,
Arzu UYAR, Hilal KOCDOR

PS15:"BOS TOTAL PROTEIN TESTIiNE YAKLASIM: HASTAYA OZGU REAKSiYON GRAFiGININ ONEMI - Hasan Alp TURGUT,
Hacer DOGAN, Duygu DOGAN, Mehmet SENES

PS16:"UYUSTURUCU MADDE TARAMALARINDA ARDISIK OLCULEN VE POZITIF GELEN KANNABINOID OLCUM
SONUCLARI NE iFADE EDER? YENi KULLANIM MI, YOKSA ONCEKi KULLANIMIN ARTIGI MI?"'- Naz KOCOGLU, Mehmet ,
SENES

PS17:"MADDE KULLANIM OYKUSU OLAN HASTALARDA PREGABALIN VE GABAPENTININ KOTUYE KULLANIM SIKLIGI"-
Ibrahim YANGIN, Ozge YAKAR, Siikran ARMAGAN BICAKCI, Mehmet SENES

PS18:"DOKSORUBISIN YUKLU MEZENKIiMAL KOK HUCRELERIN ANAPLASTIK TiROID KANSERI TEDAViSINDEKi ROLU"-
Ayse Ozlem SILISTIRELI, Hilal KOCDOR, Arzu YILDIRIM, Ezel BILDIK, Halil ATES, Erdem Ering SILISTIRELI , Mehmet Ali KOCDOR
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1S-01
WINGS OF THE STEPPE

[BOZKIRIN KANATLARI]

Nedim Mutlu KIZILBUGA

Ege University, Turkish World Research Institute, Turkish
Folklore Department, Doctorate program student, 100/2000
YOK Scholary

The subject of the paper we will present is the observations
we made during the field research of our doctoral thesis titled
“Eagle in Turkish Culture: Kazakhstan Intangible Cultural
Heritage Element, Biirkitsilik Tradition”. The word
“Biirkitsilik” means hunting with an eagle in English. In order
to observe the tradition in question, which is one of the
intangible cultural heritage elements of the Kazakh Turks, in
the places where the tradition is kept alive and to carry out the
compilation study with the tradition carrier, Kazakhstan
between 2 September 2022 and 9 December 2022; We have
been to cities such as Astana, Karagandy, Pavlodar, Almaty
and Urjar. During this period, thanks to the contacts we
established with the universities, museums of the cities we
visited and the Kazakhstan Kiran (Hunter Eagle) Federation,
we had the opportunity to meet and observe 150 of the
approximately 200 people we know who continue the eagle
wing tradition in Kazakhstan. By carrying out our
compilation study with 31 of these people, we successfully
completed the field research part of our thesis. The resource
people we chose to compile are Kazakhstan’s master eagle
hunters who train apprentices and their young apprentices
who have achieved success in national and international
competitions. During the compilation period, these resource
persons answered our questions about the transfer of the
eagle-keeping tradition between generations, the stages of
catching the eagle, training it, using it in hunting and releasing
the eagle back into the wild. In addition, at the ceremony held
at the end of the “World Falconry Championship” held in
Urjar, we were rewarded by the governor of Urjar with a
certificate of appreciation for the work we have done for the
culture of Kazakh Turks and a monetary award presented to
help us in our work. At the end of our field research, which
lasted more than three months, we returned to Izmir and
started the deciphering of the information we obtained in the
field and then the writing phase of our thesis. During this
period, we continue to work on the intangible cultural
heritage elements of Kazakh Turks. In addition, we opened a
photography exhibition titled “Wings of the Steppe:
Kazakhstan Hunting with an Eagle Tradition”, consisting of
photographs we took in Kazakhstan, at the Ege University
Turkic World Research Institute on March 21, 2022, and
presented it to the attention of Turkic World researchers.
Sunacagimiz bildirinin konusunu hazirlamakta oldugumuz
“Tirk Kiltiri’nde Kartal: Kazakistan Somut Olmayan
Kiiltiirel Miras Unsuru Biirkiitgiiliik Gelenegi” adli doktora
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tezimizin saha arastirmasi esnasinda yapmis oldugumuz
gozlemler olusturmaktadir. Biirkiitciilik sozciigii Tiirkiye
Tiirkgesi ile Kkartalcilik/kartal ile avcilik  anlamina
gelmektedir. Kazak Tirklerinin somut olmayan kiiltiirel
miras unsurlarmdan biri olan s6z konusu gelenek hakkinda
gelenegin yasatildigi mekanlarda gozlem yapmak ve gelenek
tastyicilart ile derleme caligmasini gerceklestirmek icin 2
Eyliil 2022 ve 9 Aralik 2022 tarihleri arasinda Kazakistan’in;
Astana, Karagandi, Pavlodar, Almati ve Urjar gibi
kentlerinde bulunduk. Bu siire zarfinda ziyaret ettigimiz
kentlerin iiniversiteleri, miizeleri ve Kazakistan Kiran (Avci
Kartalc1) Federasyonu ile kurdugumuz irtibatlar sayesinde
Kazakistan’da kartalcilik gelenegini siirdiirdiigiinii bildigimiz
yaklagik 200 kisiden 150’si kadar ile tanisma ve gozlemle
imkanit bulduk. Bu kigilerden 31 tanesi ile derleme
calismamizi gergeklestirerek tezimizin saha arastirmast
kismin1 bagarili ile tamamlamis olduk. Derleme yapmak i¢in
sectigimiz kaynak kisiler Kazakistan’in ¢irak yetistiren usta
kartalcilar1 ve onlarin ulusal ve uluslararasi yarigmalarda
derece elde eden geng ¢iraklarindan olusmaktadir. Bu kaynak
kisiler bize derleme siiresi boyunca kartalcilik geleneginin
kusaklar arasinda aktarilmasindan, kartalin yakalanmasi,
egitilmesi, avcilikta kullanilmas: ve kartalin tekrar dogaya
birakilmasi asamalar1 hakkindaki sorularimiza yanit verdiler.
Ayrica  Urjar’da  diizenlenen  “Diinya  Dogancilik
Sampiyonas1” sonunda diizenlenen torende Urjar valisi
tarafindan Kazak Tirklerinin kiiltiirii i¢in yapmis oldugumuz
calismalar igin bir tesekkiir belgesi ve caligmalarimizda
yardimcr olmast igin takdim edilen para odiili ile taltif
edildik. Uc¢ ayr askin bir siire zarfina sigan saha
arastirmamizin  sonunda Izmir'e donerek sahada elde
ettigimiz bilgilerin desifresine ve ardindan tezimizin yazim
asamasima baglamis bulunduk. Bu siire igeresinde Kazak
Tiirklerinin somut olmayan kiiltiirel miras unsurlart hakkinda
calismalar yapmaya devam ediyoruz. Ayrica Ege Universitesi
Tirk Diinyas1 Arastirmalar1 Enstitiisii’'nde, 21 Mart 2022
tarihinde Kazakistan’da c¢ektigimiz fotograflardan olusan
“Bozkirin Kanatlari: Kazakistan Kartal ile Avcilik Gelenegi”
adli  bir fotograf sergisi agarak, Tirk Diinyast
aragtirmacilarinin ilgisine sunduk.

1S-02
OVERVIEW OF BIOANALYTICAL TECHNIQUES
USED IN PRECLINICAL RESEARCH

[PREKLINiIK ARASTIRMALARDA KULLANILAN
BiYOANALITIK TEKNIKLERE GENEL BAKIS]

Prof. Dr. Durisehvar UNAL?

stanbul University, Faculty of Pharmacy, Department of
Analytical Chemistry,

2Pharmaceutical Research and Application Center

In drug development, preclinical studies, also called
preclinical studies or nonclinical studies, are studies that
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begin before clinical trials with human volunteers and
typically collect important drug safety data in laboratory
animals. At this stage, analysis of the drug or related
compounds in animal experiments and studies at the cell level
becomes important. Biological material to be used to develop
the analytical method must be provided. The animal plasma
or cell line in which the preclinical study will be conducted
should be taken as a blank sample and the method should be
developed by adding the relevant drug (spiked). It is
necessary to determine the drug blood concentration required
for the method to be used. The detector of the
chromatographic method is selected according to the
maximum blood concentration of the drug. For blood
concentrations of micrograms or 100 ng/mL, a High pressure
liquid chromatography-UV (HPLC_UV) detector can be
selected. For concentrations of 100 ng and lower, the HPLC
Tandem mass spectrometry (HPLC_MSMS) method should
be chosen. It is important that the devices in which the
analyzes will be performed and the devices used, such as
scales, pH meters and centrifuges, are qualified. The aim of
laboratories is to provide reliable results; It should be ensured
that the analytical methods are valid, that the analysts receive
appropriate training, that reliable devices are used, that the
correct device is purchased and its performance. Therefore, a
qualification program must be implemented to verify the
performance of analytical instruments. Qualification is the
work done to prove that devices are properly installed,
operate correctly, and actually achieve the expected results. It
is different from validation. Validation is the work done to
prove that a procedure, process or system or method will
produce the expected results accurately.

Ilag gelistirmede, klinik dncesi ¢aligmalar veya klinik dis1
¢aligmalar olarak da adlandirilir, insan géniilliiler ile yapilan
klinik denemelerden Once baslayan ve tipik olarak
laboratuvar hayvanlarinda 6nemli ilag giivenligi verilerinin
toplandig1 arastirmalar preklinik ¢aligmalardir. Bu agsamada
hayvan deneylerinde ve hiicre diizeyinde yapilan
caligmalarda ilacin veya ilgili bilesiklerin analizi 6nem
kazanmaktadir. Analitik yOntemin gelistirilmesi igin
kullanilacak olan biyolojik materyal saglanmalidir. Preklinik
calismanin yapilacagi hayvan plazmasi veya hiicre hatt1 bos
ornek olarak almmali ve ilgili ila¢g katim (spiked) yapilarak
yontem gelistirilmelidir. Kullanilacak yontem igin gerekli
olan ilag kan konsantrasyonunu belirlemektir. Ila¢ maksimum
kan konsantrasyonuna gore kromatografik yontemin dedektor
secilir. Mikrogram veya 100 ng/mL diizeyindeki kan
konsantrasyonlar1 i¢im Yiiksek basingli sivi kromatografisi-
UV (HPLC _UYV) dedektorii segilebilir. 100 ng ve daha diisiik
konsantrasyonlar i¢in HPLC Tandem kiitle spektrometrisi (
HPLC MSMS) yontemi segilmelidir. Analizlerin yapilacagi
cihazlarin ve kullanilan terazi, pH metre, santrifiij gibi
cihazlarin kalifikasyonlarinin yapilmis olmasi onemlidir.
Laboratuvarlarin amaci giivenilir sonuglar vermektir bunun
icin; Analitik metotlarmn gecerliliginden, Analistlerin uygun
egitimi aldigindan, Giivenilir cihazlar kullanildigindan,
Dogru cihazin  alindigindan, performansindan emin
olunmalidir. Bu yiizden analitik cihazlarin performansini
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dogrulamak i¢in bir kalifikasyon programi uygulanmasi
gerekir. Kalifikasyon, cihazlarin uygun olarak kuruldugunu,
dogru calistigini ve beklenen sonuglara fiilen ulastigini
kanitlamak i¢in yapilan ¢alismalardir. Validasyon dan
farklidir. Validasyon, bir prosediiriin, prosesin veya sistemin,
yontemin beklenen sonuglar1 dogru olarak vereceginin ispati
i¢in yapilan ¢aligmalardir.

1S-03
BIOANALYTICAL METHOD DEVELOPMENT AND
VALIDATION

[BIYOANALITIK METOD GELISTIRILMESI VE
VALIDASYONU]

Prof. Dr. Durisehvar UNAL'2

Ystanbul University, Faculty of Pharmacy, Department of
Analytical Chemistry,

2Pharmaceutical Research and Application Center

Method validation is the demonstration of the accuracy and
reliability of the developed method in the quantitative
(quantification) or qualitative (qualitative) analysis of an
analytical method of any substance through a matrix. Partial
Validation: It is performed to check the validity of the
validated method when the device, analyst or laboratory
conditions change. For this purpose, inter-day or intraday
precision and accuracy studies are carried out. Full validation:
initial validation, all validation parameters are performed in
full validation. Partial validation is done after a long break or
when another device or analyst will apply the method.
Validation parameters: Selectivity, specificity, Selectivity: In
the bioanalytical method, it is checking whether there is any
interference in the matrix environment where the analyte is
located. Originality means that the developed method shows
that two or more substances are completely separated from
each other and that there is no interference. Precision is the
measure of the closeness of the results obtained from
calculating the analysis results of a series of analysis samples.
Accuracy is the measure of how close the results obtained
from the test method are to the true value. The limit of
detection (LOD) is the lowest amount that can be observed.
Signal/noise ratio must be greater than 3. Limit of
determination (LOQ) is the lowest satisfactory quantity. It is
taken as the first point of the calibration curve. The
signal/noise ratio must be greater than 10. Linearity can
consist of 5-12 points. 7-9 points are most preferred. Repeat
samples should be run to test linearity. 3 or 5 replicate
numbers of the calibration curve should be prepared by
adding known concentrations of standard analytes to the
medium under study. The standards used in the preparation of
the calibration curve, "Analysis certificates”, must be
examined for purity. Recovery means finding the amount
added by adding onto the empty matrix. Stability: The drug
must preserve all its properties and remain undegraded in its
environment until the analysis is completed. A protocol must
be written and implemented before bioanalytical method
validation is performed.
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Metot validasyonu, bir analitik yontemin herhangi bir
maddenin bir matriks i¢inden kantitatif ( miktar tayini) veya
kalitatif (nitel) analizinde, gelistirilen yontemin dogru ve
giivenilirliginin gosterilmesidir. Kismi Validasyon: Cihaz,
analist veya laboratuvar kosullar1 degistiginde valide edilen
yontemin gecerliliginin kontrolii i¢in yapilir. Bunun igin
giinleraras1 veya giin i¢i kesinlik ve dogruluk caligmalar
yapilir. Tam validasyon: ilk validasyon, tiim validasyon
parametreleri tam validasyon da yapilir. Kismi validasyon
uzun aradan veya bagka bir cihaz veya analist metodu
uygulayacaginda  yapilir.  Validasyon  parametreleri:
Secicilik/Ozgiinliik ~ (selectivity, —specificity), Segicilik:
Biyoanalitik metodda analitin bulundugu matriks ortaminda
girisimin olup olmadigmin kontrol edilmesidir. Ozgiinliik,
Gelistirilen metodun iki veya daha fazla maddenin
birbirinden tamamen ayrildigmi ve higbir girisimin
olmadigimin gosterilmesidir. Kesinlik (Precision) bir seri
analiz 0rneginin analiz sonuglarinin hesaplanmasindan elde
edilen sonuglarin birbirine yakinliginin 6lgiisiidiir. Dogruluk
( accuracy) Test metodundan elde edilen sonuglarin gergek
degere yakinliginin Slgiisiidiir. Dedeksiyon limiti, (LOD),
gozlemlenebilen en diisiik miktardir. Sinyal/giiriiltii oran1 3
den biiyikk olmalidir. Tayin limiti (LOQ), en diigiikk tatin
edilen miktardir. Kalibrasyon egrisinin ilk noktasi olarak
almir.  Sintal/gilirGlti oran1 10 dan biiyiikk olmalidir.
Dogrusallik (linearity) 5-12 noktadan olusabilir. En ¢ok 7-9
nokta tercih edilir. Dogrusalligini test etmek icin tekrarli
numuneler ¢aligilmalidir. 3 veya 5 tekrar numKalibrasyon
egrisi c¢alisilan  ortama standart analitlerin  bilinen
konsantrasyonlarda  eklenmesi  ile  hazirlanmalidir.
Kalibrasyon egrisinin hazirlanmasinda kullanilan standartlar
“Analiz sertifikalar’” mutlaka saflik agisindan incelenmelidir.
Geri kazanim (Recovery), Bos matriks {izerine katim
yapilarak eklenen miktarm bulunmasidir.Stabilite, Ilag
bulundugu ortamda, analiz tamamlanincaya kadar tim
ozelliklerini  korumalt ve bozunmadan kalmalidir.
Biyoanalitik metod validasyonu yapilmadan 6nce protokol
yazilmali ve uygulanmalidir.

1S-04
MOLECULAR [IMAGING AND MICROSCOPY
TECHNIQUES IN PRECLINICAL MODELING

[PREKLINIK MODELLEMELERDE MOLEKULER
GORUNTULEME VE MiKROSKOPI TEKNIKLERI]

Prof. Dr. Funda USTUN
Trakya University, Faculty of Medicine, Department of
Nuclear Medicine, Edirne, Tiirkiye

Preclinical studies are studies that aim to develop methods for
the diagnosis and treatment of diseases by understanding the
mechanisms of health and disease, from the cellular level to
the systemic level. The first use of experimental animals in
studies dates back to 400 BC. The first experimental
applications were made by Galen in the 1st century AD.
However, publications and imaging methods regarding small
laboratory animals or pre-clinical imaging appeared in the
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early 19th century. This situation is parallel to the
development of technical infrastructure. Developments in
equipment and technical services have been accompanied by
developments in experimental models over the years.

The most important stage in preclinical studies is to reveal the
disease model; for this, detailed preliminary studies and
research are important.

Preclinical studies are used for purposes such as metabolism,
tissue viability, dosimetry, existence of vascular continuity,
drug development, treatment modalities and schemes, gene
therapies, and determining tissue/organ distribution and
clearance of newly developed radiopharmaceuticals for
diagnosis and treatment. For these purposes, imaging is
provided in models of different systems and diseases such as
cardiology, neurology and oncology. Thus, in oncology,
tumor proliferation, gene expression, tumor angiogenesis, the
presence of hypoxia in the tumor tissue and the presence of
apoptosis in the tumor are evaluated, and the physiology and
metabolism of the heart and other organs are revealed.
Imaging methods used in preclinical studies; It can include
many methods such as anatomical, molecular and optical
imaging. Basic topics; scintigraphy (planar/SPECT),
PET/CT, Ultrasonography, MRI, CT, optical imaging and
microscopic imaging. With these methods, the characteristics
of the living organism at the cellular or subcellular level are
presented in detail. The imaging method should be preferred
according to the experimental animal used in preclinical
studies, the disease model applied and the targeted purpose.
Preclinical studies conducted with molecular imaging
methods observe biochemical and physiological processes
thanks to their longitudinal features, enable monitoring of
disease progression or response to treatment, and thus have
the potential to form a bridge to clinical studies.

Preklinik ¢aligmalar hiicresel diizeyden sistemik diizeye dek,
saglik ve hastalilk mekanizmalarini anlamayi saglayarak
hastaliklarin tan1 ve tedavisi i¢cin yontemler gelistirmeyi
amaglayan  calismalardir.  Caligmalarda  ilk  deney
hayvanlarmin kullanimi MO 400 yila dayanmaktadir. Ilk
deneysel uygulamalar Galen ile MS 1. yy’dadir. Ancak kiigiik
deney hayvani veya klinik Oncesi goriintillemeler ile ilgili
yaymlar ve goriintiileme yontemleri ise 19. yy baslarinda
kargimiza ¢ikmigtir. Bu durum teknik alt yapiin gelismesi ile
paralellik sergilemektedir. Cihaz ve teknik servislerdeki
gelismelere deneysel modellerdeki yillar igindeki gelismeler
de eslik etmistir.

Preklinik calismalardaki en 6nemli asama hastalik modelinin
ortaya konmasidir, bunun i¢in ayrintili 6n c¢aligma ve
arastirma yapilmasi onem tasimaktadir.

Preklinik ¢aligmalar; metabolizma, doku canlilig1, dozimetri,
vaskiiler devamliligin varlhigi, ilag gelistirme, tedavi
modaliteleri ve semalari, gen tedavileri ve tani ve tedavi igin
yeni gelistirilen radyofarmosétiklerin doku/organ dagilimi ve
klirensini belirlemek gibi amaglar ile kullanilirlar. Bu amaglar
dogrultusunda kardiyoloji, noroloji, onkoloji gibi farkl
sistem ve hastaliklara ait modellerde goriintiilemeler saglanir.
Boylece oOrnegin onkolojide tlimor proliferasyonu, gen
ekspresyonu, tiimor anjiogenezi, tiimor dokusunda hipoksi
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varligt ve tiimordeki apoptozis varligi degerlendirilir. Ya da
kalp ve diger organlarin fizyolojisi, metabolizmas1 ortaya
konulur.

Preklinik ¢aligmalarda kullanilan goriintiileme ydntemleri;
anatomik, molekiiler ve optik goriintiilemeler gibi pek ¢ok
yontemi igerebilmektedir. Temel basliklar; sintigrafi
(planar/SPECT), PET/BT, Ultrasonografi, MR, BT, optik
goriintileme ve  mikroskobik  goriintiileme  olarak
siralanabilir. Bu yontemler ile yasayan
canlinin/organizmanin hiicresel veya subselliiler seviyede
ozellikleri ayrintili olarak sunulur. Preklinik c¢aligmalarda
kullanilan deney hayvanina, uygulanan hastalik modeline ve
hedeflenen amaca gore goriintiileme yontemi tercih
edilmelidir.

Molekiiler goriintiileme yontemleri ile yapilan preklinik
calismalar, longitudinal 6zellikleri sayesinde biyokimyasal
ve fizyolojik siireci gozlemler, hastaliklarin ilerlemesinin
veya tedaviye yanitin izlenmesini saglar ve boylece klinik
¢aligmalara bir koprii olusturma potansiyeli sergilerler.

1S-05
FLOW CYTOMETRY,
ASSAYS

RADIO-AND  IMMUNO

[FLOW SiTOMETRI, RADIO-VE IMMUNO

ASSAYLER]

Prof. Dr. Fatma TANELI
Celal Bayar University, Faculty of Medicine, Department of
Clinical Biochemistry, Manisa, Tiirkiye

Flow cytometry is one of the indispensable techniques of both
clinical and research laboratories in current practices.
Method, fluorescence principles, data analysis, controls in
flow cytometry, optimization of experiments, multicolor
panel preparation and flow cytometry usage areas are
important of flow cytometry technique.

The components of the flow cytometry system consist of 3
basic systems: liquid fluidic system, optical system and
electronic system. The main feature of flow cytometry is that
it can measure the properties of particles as they pass in front
of the laser light. The cells entering the flow cytometer device
are arranged in a single row by hydrodynamic focusing.

Cell Sorting is a special flow cytometry system that often
allows cell populations to be separated according to their
scatter or fluorescence properties of each cell. Fluorescence-
activated cell sorting (FACS) is used for obtaining a single
cell type, DNA, RNA analysis, protein analysis, cell
functions, purification of hematopoietic cells based on CD34
or viability, and cell selection for further analysis or cell
culture. . It is also used in immunological research,
physiological research, protein and cell engineering fields.
Full Spectrum Flow Cytometry (=spectral cytometry); Many
detectors do not use filters for the light coming out of the
laser, instead the full spectral profile of the fluorescent dye
can be measured.

Flow Cytometry technique is widely used in hematological
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malignancies, bone marrow transplantation,
immunophenotyping, lymphomas, leukemias, Multiple
Myeloma, primary immunodeficiency diagnostic algorithms,
Stem cell count, paroxysmal nocturnal hemoglobinuria
(PNH), platelet function analysis, reticulocyte count, HIV
infection CD4/CD8 rate, HLAB 27 analysis, Lymphocyte
subgroups  and  functions, Intracellular  cytokine
determination, Viability, Cell cycle, Cross match tests in
organ transplants, Maternal Hemoglobin, apoptosis annexin
staining, Caspase-1 analysis.

Minimal residual disease (MRD) analysis is performed to
evaluate treatment effectiveness, compare drugs or treatment
strategies, detect early relapse after treatment, and evaluate
prognosis.

Mass cytometry (cytometry by time of flight [CyTOF]); It
offers new areas of research in cytometry. In this technique,
analysis is performed by marking samples with antibodies
bound to metal isotopes and measuring the time each isotope
moves towards the detector in the electrical field. Imaging
Mass cytometry technique uses thin tissue sections that are
stained and analyzed. A 1 Mm laser beam focuses on the
sample and collects antibodies labeled with metals, directing
them to be detected with CyTOF technology.

Giliniimiizde flow sitometri analizleri hem klinik hem
aragtirma laboratuvarlarinin  vazgegilmez tekniklerinden
birisidir ve kullanim alanlar1  biiyik bir hizla
yayginlasmaktadir. Flow sitometride floresans ilkeleri, veri
analizi, flow sitometride kalite kontrol uygulamalari,
deneylerin optimizasyonu, multicolor panel hazirlama
evreleri 6nem tagimaktadir.

Flow sitometri sisteminin bilesenleri sivi1 fluidik sistem, optik
sistem ve elektronik sistem olmak iizere 3 temel sistemden
olugsmaktadir. Flow sitometrinin temel 6zelligi partikiillerin
laser 1s181inin 6niinden gegerken 6zelliklerini 6lgebilmesidir.
Flow sitometre cihazina giren hiicrelerin hiicreler tek sira
halinde dizilmesi hidrodinamik fokuslama  tarafindan
saglanir.

Cell Sorting, siklikla hiicre popiilasyonlarinin her hiicrenin
floresans ozelliklerine gore ayristirilmasi saglayan 6zel bir
flow sitometri sistemidir. Fluorescence-activated cell sorting
(FACS) kullanim alanlar tek hiicre tipinin elde edilmesiyle
DNA, RNA analizi, protein analizi, hiicre fonksiyonlari,
hematopetik hiicrelerde CD34 dayali yada viabilite (canlilik)
siklikla kullanilarak saflagtirilmasi ve daha ileri analizlerde
veya hiicre kiiltiirii i¢in hiicre se¢imi amaciyla kullanilir.
Ayrica immiinolojik arastirmalar, fizyolojik aragtirmalar,
protein ve hiicre miihendisligi alanlarinda kullanilir. Full
Spektrum flow Sitometri (=spectral cytometry); Laserden
¢ikan 151k i¢in filtre yerine bir ¢ok detektor floresan boyanin
full spektral profili dl¢iilebilir.

Flow Sitometrinin  kullanim  alanlari, hematolojik
maligniteler, kemik iligi nakili, immunfenotipleme,
lenfomalar, 16semiler, Multiple Miyelom, primer immun
yetmezlik tan1 algoritmalari, Kok hiicre sayim1 , paroksismal
nokturnal Hemoglobintiri (PNH), trombosit fonksiyonu
analizi, retikiilosit sayimi1, HIV enfeksiyonu CD4/CDS orani,
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HLAB 27 analizi, Lenfosit alt gruplar1 ve fonksiyonlari,
Hiicre igi sitokin tayini, Canlilik , Hiicre dongiisii, Organ
nakillerinde Cross match testleri, Maternal Hemoglobin,
apoptozis annexin boyama, Caspaz-1 analizi sayilabilir.
Minimal residual disease (MRD) , analizi tedavi etkinliginin
degerlendirilmesi, ilag  veya tedavi stratejilerinin
karsilastirilabilmesi, tedavi sonrasi erken relapsin tespit
edilebilmesi ve prognozun degerlendirilmesi amaciyla
yapilmaktadir.

Mass cytometri (=cytometry by time of flight [CyTOF]);
Sitometride yeni arastirma alanlari sunar. Bu teknikte
ornekleri metal izotoplara bagl antikorlarla isaretleyerek , her
izotopun elektriksel alanda detektdre dogru ilerledigi zamani
olgerek analiz yapilir. Imaging Mass cytometry;ince doku
kesitleri boyanarak analiz edilir. 1 Mm lazer 1sin1 6rnek
fokuslanarak metallerle igaretli antikorlar1 toplayarak onlari
CyTOF teknolojisiyle saptanmasina yonlendirir.

1S-06
THE BASIS OF IN VITRO STUDIES; PRIMARY TWO
DIMENSIONAL CELL CULTURES

[IN VITRO CALISMALARIN TEMELI; PRIMER iKi
BOYUTLU HUCRE KULTURLERI]

Prof. Dr. Zeynep YUCE
Dokuz Eylul University, Faculty of Medicine, Department of
Medical Biology, Izmir, Tiirkiye

Cell culture stands as a pivotal in vitro research model,
offering researchers a controlled environment to explore
biological processes. Scientists are able to manipulate and
observe cellular processes, unlocking insights into
fundamental aspects of cell biology, molecular interactions,
and disease mechanisms. This methodological approach
provides a platform for investigating the effects of various
factors, such as drugs or environmental stimuli, on cellular
behavior. Moreover, cell culture has become indispensable in
drug discovery, enabling the screening of potential
therapeutics and contributing to advancements in medical
research. Its versatility is underscored by applications ranging
from basic science to disease modeling, toxicology studies,
and the exploration of innovative technologies like 3D cell
culture and organoids. The ability to standardize protocols
ensures reproducibility.Some key aspects of using cell culture
as an in vitro model for research are:

Controlled Environment: Researchers can manipulate and
control various aspects of the cell culture environment such
as temperature, pH, nutrient levels and oxygen concentration.
Reproducibility: Ensures reproducibility of experiments and
allows researchers to validate their findings.

Ethical Considerations: The use of cell culture reduces the
need for animal experiments and addresses ethical concerns
about animal testing.

Basic Research: Cell culture is a fundamental in vitro model
most commonly used to understand basic cellular processes
such as cell cycle regulation, signal transduction and gene

19

expression.

Drug Discovery: The effects of potential drug molecules are
first tested in cell cultures. It is used to evaluate the toxicity
of chemicals, drugs and environmental factors.

Suitability for In Vivo Systems: Although it is very valuable,
it cannot fully replicate the complexity of living organisms.
Attention should be paid to this issue. 3D Cell cultures mimic
the three-dimensional structure of tissues more closely than
monolayer cultures. Organoids allow even more realistic
modelling.

Hiicre kiiltiiri, arastirmacilara sayisiz biyolojik olguyu
kesfetmeleri i¢in kontrollii bir ortam sunan 6nemli bir in vitro
aragtirma modelidir. Hiicre biyolojisi, molekiiler biyoloji,
farmakoloji, toksikoloji ve tip dahil olmak {izere bir ¢ok
alandaki aragtirmalarda yaygmn olarak kullanilir. Bilim
insanlari, hiicreleri canli bir organizmanin diginda iireterek
hiicresel siiregleri manipiile edebilir ve farkli kosullar altinda
gozlemleyebilir. Hiicre biyolojisi, molekiiler etkilesimler ve
hastalik mekanizmalarmin temellerine yonelik  deney
kurgularimi olusturabilir ve aragtirmalarini gerceklestirebilir.
Hiicre kiiltiirli 6zellikle, farkli molekiil, ilaglar veya ¢evresel
uyaranlar gibi faktorlerin hiicre davranisi tizerindeki etkilerini
aragtirmak i¢in bir uygun ve gecerli bir platform saglar. Son
20 yilda hiicre kiiltiir teknikleri, potansiyel terapdtiklerin
taranmasi ile ilgili tibbi arastirmalara katkida bulunarak ilag
kesfinde vazgecilmez bir yontem haline gelmistir. Cok yonlii
kullanim alanlar1, temel bilimden hastalik modellemesine,
toksikoloji ¢alismalarina ve 3D hiicre kiiltiirii ve organoidler
gibi  yenilik¢i teknolojilerin  kesfine kadar uzanan
uygulamalarla anlagilabilir.Bu metodolojinin bazi temel
Ozellikleri asagida bagliklar halinde verilmistir:

Kontrollii Ortam: Arastirmacilar hiicre kiiltiirii ortaminin
sicaklik, pH, besin seviyeleri ve oksijen konsantrasyonu
gibi ¢esitli yonlerini manipiile ve kontrol edebilirler.
Tekrarlanabilirlik: Deneylerin tekrarlanabilirligini saglar ve
arastirmacilarin bulgularint dogrulamasina olanak tanir.

Etik Hususlar: Hiicre kiltiiriiniin  kullanilmas1 hayvan
deneylerine olan ihtiyaci azaltarak hayvan testleriyle ilgili
etik kaygilar giderir.

Temel Arastirmalardaki Kullanimi: Hiicre kiiltiirii, hiicre
dongiisii diizenlemesi, sinyal iletimi ve gen ifadesi gibi temel
hiicresel siiregleri anlamak igin en ¢ok kullanilan temel bir in
vitro modeldir.

Ilag Kesfi: flag olabilecek potansiyel molekiillerin etkileri
oncelikle hiicre kiiltlirlerinde test edilir. Kimyasallarin,
ilaglarin ve ¢evresel faktorlerin toksisitesini degerlendirmek
icin kullanilir.

In Vivo Sistemlere Uygunluk: Cok degerli olmakla birlikte,
canli  organizmalarin  karmasikligmi  tam  olarak
kopyalayamaz. Bu hususa dikkat edilmesi gerekir. 3D Hiicre
kiiltiirleri dokularin {i¢ boyutlu yapisint monolayer kiiltiirlere
gore daha yakindan taklit eder. Organoidler ise daha da
gercekei modellemeye olanak tanir.
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1S-07
EVOLUTION OF THREE DIMENTIONAL CELL
CULTURE

[3 BOYUTLU HUCRE KULTURUNDE DUNDEN
BUGUNE GELISMELER]

Prof. Dr. Mehmet Ali KOCDOR
Dokuz Eylul University, Faculty of Medicine, Department of
General Surgery, [zmir, Tiirkiye

Over the course of a century, a number of cell based
laboratory activities including isolation of the cells from
normal, embryonic, and neoplastic tissues, maintenance of
their survival, cellular reproduction; freezing, storage,
dissolving and analyzing the cells have become possible.
This process has resulted in an enormous accumulation of
data. Biological systems have been analysed using cells that
reproduce uniformly on a flat plate two dimentionally.
Within past four decades, uniform cells have been found to
develop intriguing collective structures in three-dimensional
private settings, which exhibit more variable behavior with
environmental change and distinct cell groups. Two distinct
activity sets played essential roles in the creation of a three-
dimensional cell culture. The first was NASA's
"Microgravity” and space bioreactor project, which was
developed in the 1980s. Cells are thus cultured in a cylinder
that rotates in a gravity-free environment, in a media that is
constantly refreshed. Initial experiments have provided
amazing new information. Artificial tissue, functional tissue,
and cartilagenous cell culture are now thought to be possible
in controlled conditions. The acquisition of the matrigel is the
second crucial development. Initially, a mouse
chondrosarcoma known as the Engelbreth Holm Swarm
(EHS tumor) generated an abundant extracellular matrix. In
the 1980s, a group of researchers at the American National
Institute of Health (NIH) created the matrix by isolating the
EHS matrix from the cells and organelles. Tumor cells have
been shown to form various spheroid formations in this
environment. Many modeling methodologies, such as cancer
cell invasiveness, angiogenesis, and treatment effectiveness
measures, have been developed using this technology. Many
important advances have been made in evolutionary biology.
These two procedures resulted in generation of humanized
tissues. On the other hand creation of new tissues by
combining decellularization and subsequently
recellularization procedures have become possible. Scaffold
based studies and biomatherial science have taken on a new
level. These technologies recognize the possibility of
bioartificial tissue and organs.

Neoplastik dokuyu temsil ettigi diisiiniilen hiicrelerin, normal
doku bilesini olan hiicrelerin, embriyonik hiicrelerin ve kok
hiicrelerinin laboratuvar ortaminda izolasyonu, canliligini
siirdiirmesi, ¢gogaltilmasi, dondurulup saklanmasi, ¢ozdiiriiliip
analizi seklindeki bir dizi siirecin gelisimi ortalama 1 asirlik
zamanda gerceklesmigtir. Bu siiregte bu konuyla ilgili
olaganiistii bilgi birikimi ortaya ¢ikmustir. Biyolojik
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sistemler, diiz bir satih iizerinde uniform bir g¢ogalma
davranis1 gosteren hiicreler iizerinden degerlendirilmistir.
Son 4 dekadda, uniform goriilen hiicrelerin 3 boyutlu 6zel
ortamda ilgin¢ kollektif yapilar olusturdugu; bu yapilarin
ortam degisikligi ve farkli hiicre gruplan ile birlikte daha
farkli davramglar sergiledigi gozlendi. iki farkli aktivite seti
ii¢c boyutlu hiicre kiiltiiriiniin gelisiminde kritik rol ald1. ilki
Amerikan Uzay Havacilik Dairesi NASA nin 1980’lerde
gelistirdigi “Microgravity” ve uzay biyoreaktorii projesidir.
Buna gore hiicreler, yergekimsiz bir ortamda donen bir
silindirde, siirekli yenilenen bir medyum igerisinde kiiltiire
edilmektedir. ilk denemeler, olaganiistii yeni bilgiler ortaya
cikarmigtir. Yapay doku, fonksiyonel doku ve kokhiicre
kiiltiiriintin  kontrollii ortamlarda artik miimkiin oldugu
anlagilmustir. Ikinci kritik gelisme ise matrijel i elde
edilmesidir. Buna gore Engelbreth Holm Swarm (EHS
timori)) adi1 verilen bir fare kondrosarkomunun asir
ekstraselliller matrix {irettigi saptandi. Amerikan Ulusal
Saglik Enstitiisi (NIH) kapsaminda bir dizi arastirici,
1980’lerde = EHS matriksini hiicre ve organellerinden
ayristirarak  matrijeli  gelistirdi. Bu ortamda tiimor
hiicrelerinin farkli sferoid yapilar1 olusturdugu gozlendi. Bu
yontemle kanser hiicrelerinin  invazyon kapasitesi,
anjiogenez, ilag etkinlik 6l¢limleri gibi birgok model teknigi
ortaya cikti. Gelisim biyolojisi alaninda birgok kritik
ilerlemenin yolu agildi. Bu iki yontemle humanize dokular
elde edildi. Dokularin deselliilarize ve reselliilarize edilerek
yeni doku ingas1 miimkiin hale geldi. Biyomateryal, biyolojik
cati lizerindeki calismalar yeni bir boyut kazandi
Biyoartifisyel, canliya 6zel doku insasinin miimkiin oldugu
bu teknikle anlagildi.

1S-08
ORGANOID, SCAFFOLD DESIGN AND
APPLICATIONS: DISEASE MODELING

[ORGANOID, SCAFFOLD TASARIM VE
UYGULAMALARI: HASTALIK MODELLERI]

Prof. Dr. Ozlem YESIL CELIKTAS
Ege University, Faculty of Engineering, Department of
Bioengineering, I1zmir, Tirkiye

Disease modeling is imperative for translation of reliable data
to the clinical studies in order to accelerate drug development
processes. The traditional cell cultures have limitations in
mimicking the complexity of human organs. Therefore, the
ability of animals, particularly mice, to be genetically
engineered to mimic human disease states has been the basis
of research for the past 40 years, particularly in studies
focusing on the discovery of new therapeutics to alleviate
human suffering. Although genetically engineered mice
mimic human disease phenotypes, the underlying molecular,
cellular, and physiological mechanisms are distinct. Human
microphysiological systems, so-called organ-on-chips seek to
address these challenges by providing a more accurate
recapitulation of various pathologies spanning from cancer
modeling to infectious and neurological disease modeling.
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Organ-on-chips are microfabricated devices that contain
living cells arranged in a way that mimics the structure and
function of a specific organ or tissue. These devices typically
consist of microfluidic channels, where cells, spheroids,
organoids are cultured in a 3D environment and are exposed
to fluid flow, mimicking the dynamic conditions of the human
body. Organ-on-chip models are invaluable for drug testing
and development by providing a platform to assess the
efficacy and toxicity of drugs more accurately, potentially
reducing the failure rate of drugs in clinical trials. In spite of
the great promise that the technology holds, challenges
remain, such as achieving full organ complexity and
integrating multiple organ systems. Researchers are actively
working on improving the fidelity and scalability of these
models. In conclusion, disease modeling using organ-on-
chips represents a cutting-edge approach in the field of
biomedical research, offering more accurate and human-
relevant insights into disease mechanisms, drug responses,
and potential therapeutic strategies.

Keywords: Disease modeling; organ-on-chip; spheroid;
organoid

Acknowledgement: This study is supported by TUBITAK
through the 120N422

Hastalik modellemesi giivenilir verilerin klinik ¢aligmalara
aktarilmast, ilag gelistirme siireclerini hizlandirmak agisindan
son derece onemlidir. Geleneksel hiicre kiiltiirlerinin insan
organlarinin  karmagikligin1  taklit etme konusunda
siirlamalart vardir. Bu nedenle, hayvanlarin, 6zellikle de
farelerin, insan hastalik durumlarini taklit edecek sekilde
genetik olarak degistirilme yetenegi, son 40 yildir, 6zellikle
de insanlarin acisini hafifletecek yeni terapotiklerin kesfine
odaklanan caligmalarda, arastirmalarin temelini
olusturmustur. Genetigi degistirilmis fareler insan hastalik
fenotiplerini taklit etse de, altta yatan molekiiler, hiicresel ve
fizyolojik mekanizmalar farklidir. Cip-iistii-organ olarak
adlandirilan  insan  mikrofizyolojik  sistemler, kanser
modellemesinden bulagici  ve norolojik hastaliklarin
modellemesine kadar cesitli patolojilerin daha dogru bir
sekilde betimlenmesini olanak saglamaktadir. Cip-iistii-
organ, belirli bir organ veya dokunun yapisini ve islevini
taklit edecek sekilde diizenlenmis canli hiicreleri igeren
mikrofabrik cihazlardir. Bu cihazlar tipik olarak hiicrelerin,
sferoidlerin veya organoidlerin 3 boyutlu (3B) bir ortamda
kiiltiirlendigi ve insan viicudunun dinamik kosullarini taklit
ederek sivi  akisina maruz birakildigi mikroakigkan
kanallardan olugmakatdir. Cip-iistii-organ modelleri, ilaglarin
etkinligini ve toksisitesini daha dogru bir sekilde
degerlendirmek igin Ozellikle klinik deneylerde ilaglarin
basarisizlik oranini azaltan bir platform saglayarak, ilag
gelistirme igin ¢ok degerlidir. Diger yandan teknolojinin
sundugu biiyllk umutlara ragmen, hedef organin
kompleksitesine ulagmak ve ¢oklu organ sistemlerinin
entegrasyonu  gibi  zorluklar ~ devam  etmektedir.
Aragtirmacilar bu modellerin dogrulugunu ve
Olceklenebilirligini gelistirmek i¢in aktif olarak ¢aligmalara

21

devam etmektedirler. Sonu¢ olarak, ¢ip-iistii-organ
platformlar1 kullanilarak yapilan hastalik modellemeleri,
biyomedikal aragtirma alaninda en ileri yaklagimi temsil
etmekte ve hastallk mekanizmalari, ilag tepkileri ve
potansiyel tedavi stratejileri hakkinda daha dogru bilgiler
sunmaktadir.

Anahtar kelimeler: Hastalik modellemesi; ¢ip-iistii-organ;
sferoid; organoid

Tesekkiir: Bu calisma 120N422 no’lu proje ile TUBITAK
tarafindan desteklenmektedir.

1S-09
BASIC TECHNIQUES AND ETHICS IN
EXPERIMENTAL ANIMAL PRACTICES

[DENEY HAYVANLARI UYGULAMALARINDA
TEMEL TEKNIKLER VE ETIiK]

Prof. Dr. Osman YILMAZ
Dokuz Eylul University, Faculty of Medicine, Experimental
Animals Labaratory, Izmir, Tirkiye

The knowledge and technology we have today started with
curiosity about the unknown and has evolved into what it is
today. Scientists use different research and examination
methods to test their questions and hypotheses. One of these
research methods is the preclinical experimental research
method. Experimental research is the controlled re-
examination of events that have occurred or are likely to
occur in nature under laboratory conditions. In vivo and in
vitro models are used as experimental research methods.
Vaccines, drugs, and surgical techniques used today in
modern medicine have always been tested on an animal
before being used in humans. Therefore, animal experiments
are indispensable. In vivo models are divided into two groups:
model animals (mouse, rat, and hamster) and model
organisms (yeast, nematode). In vitro models are models such
as cell culture, tissue culture, computer models and artificial
organs. All over the world, animal experiments are subject to
ethics committee approval. To conduct experiments on
animals, it is necessary to comply with the 3R+R ethical rules.
Before deciding on the research method, the validity and
applicability of the research results should be discussed. The
most appropriate experimental method and the most
appropriate animal model should be selected according to the
scientific research question. Depending on the research
question, the most suitable animal life period that mimics the
human life period should also be considered. When choosing
an animal model, because the model success of induced
models is low in some studies, the use of transgenic and
spontaneously generated models has been increasing in recent
years and research is being conducted using fewer animals.
Today, laboratory animals are frequently wused in
experimental animal studies. Laboratory animals are animals
that are raised under standard laboratory conditions and
studied under laboratory conditions. The defined genetic
structure, standard microbiological characteristics, standard

turkbiyokimyadernegi.org.tr


https://www.turkbiyokimyadernegi.org.tr/

Turk J Biochem 2023 | Volume 48 | Supplement Issue 2

29t November — 1™ December 2023

VIII.Turkey in vitro Diagnostic Symposia: Preclinical Models

nutrition and housing characteristics of laboratory animals
affect the reproducibility and reliability of the experimental
results. In addition to standard genetic and microbiological
features, laboratory animals provide the opportunity to repeat
experiments with standard cages, standard nutritional diets,
standard room temperature, ventilation, humidity and
lighting. Experimental animal research and animal
experiments are carried out with the permission and
supervision of local ethics committees. If it is decided to do
animal experiments, the ethical rules of animal experiments
must be followed. The basis of animal experimentation
ethical rules is based on the 3R +R principle. The 3R+R rule
symbolizes the initials of the English words Replacement,
Reduction, Refinement and Responsibility. Replacement; It
is the rule that alternative methods are given priority over
animals in experiments (computer models, cell and tissue
cultures, protozoans, invertebrates and others). Reduction; if
you have to use animals in experiments, the rule is to use at
least one animal. Refinement; In animal experiments, the rule
of thumb is to choose the method that causes the least pain
and discomfort to the animal. Responsibility; It is a rule that
animal testers fulfill their responsibilities. These four rules
constitute the basic ethical rules of animal experiments.

Keywords: Experimental Animal Research, Experimental
Animal Ethical Guidelines

Bugiin sahip oldugumuz bilgi ve teknoloji bilinmeyeni
merakla baslamis ve bugiinkii duruma gelmistir. Bilim
insanlarinin merak ettikleri sorularmni ve hipotezlerini test
etmek i¢in farkli arastirma ve inceleme yontemleri
kullanmaktadirlar. Bu aragtirma yoOntemlerinde biriside
preklinik deneysel aragtirma yontemidir. Deneysel arastirma,
tabiatta olmus ya da olmasi muhtemel olaylar1 laboratuvar
sartlarinda kontrollii olarak tekrar ortaya koyulmasidir.

Deneysel arastirma yontemleri olarak in vivo ve in vitro
modeller kullanilir. Modern tipta bugiin kullanlan asilar,
ilaglar,  cerrahi tekniklerin insanlarda kullanilmasinda
mutlaka bir hayvan iizerinde teste edilmistir. Bu nedenle
hayvan deneyleri vazgecilmezdir. in vivo modeller model
hayvanlar ( fare, sigan, hamster ) ve model organizmalar (
maya, nematod )olmak iizere iki grupta toplanir. In vitro
modeller ise hiicre kiiltiiri, doku kiiltiirli, bilgisayar
modelleri, yapay organlar gibi modellerdir. Tim diinyada
hayvanlar lizerinde deney yapmak i¢in hayvan deneyleri etik
kurul iznine tabidir. Hayvan iizerinde deney yapmak i¢in 3R+
R etik kurallara uymak gerekir. Aragtirma yontemine karar
verilmeden Once arastirma sonuglarinin gecerliligi ve
uygulanabilirligini  tartisilmalidir.  Bilimsel  arastirma
sorusuna gore en uygun deneysel yontem ve en uygun hayvan
modeli segilmelidir. Arastirma sorusuna goére insan yasam
donemini taklit eden en uygun hayvan yasam donemi de goz
Oniine alinmalidir. Hayvan modeli segilirken indiiklenmis
modellerin bazi ¢alismalarda model basarist diisiik oldugu
icin trangenik ve spontan olusturulmus modeller son
yillardaki kullanimu gittikge artmakta ve daha az hayvan
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kullanilarak aragtirmalar yiiriitilmektedir. Bugiin deneysel
hayvan calismalarinda  siklikla laboratuvar  hayvan
kullanilmaktadir. Laboratuvar hayvani, standart laboratuvar
kosullarinda yetistirilen ve laboratuvar kosullarinda {izerinde
calisma yapilan hayvanlardir. Laboratuvar hayvanlarini
tanimlanmis genetik yapisi, standart mikrobiyolojik 6zelligi,
standart beslenmesi ve barindirilma 6zellikleri deney
sonuglarmin tekrar edilebilir ve gilivenirligini etkilemektedir.
Laboratuvar hayvani standart genetik ve mikrobiyolojik
Ozellikleri yaninda standart kafesleme, standart beslenme
diyetleri, standart oda 1s1, havalandirma, nem ve aydinlatma
ile deneylere tekrar edilebilme imkani saglamaktadir. Deney
hayvani arastirmalar1 hayvan deneyleri yerel etik kurullarinin
izni ve denetiminde yiiriitiilmektedir. Hayvan deneyine karar
verilirse hayvan deneyleri etik kurallarina uyulmalidir.
Hayvan deneyi etik kurallarmmin temeli 3R +R ilkesine
dayanir. 3R+R kural, Ingilizcede Replacement, Reduction,
Refinement ve Responsibility kelimelerinin bas harflerinin
simgelemektedir. Replacement; deneylerde hayvan yerine
alternatif yontemlerin 6ncelik verilmesi kuralidir ( bilgisayar
modelleri, hiicre ve doku kiltiirleri, tek hiicreliler,
omurgasizlar ve digerleri). Reduction; Deneylerde hayvan
kullanmak zorunda iseniz en az hayvan kullanma kuralidir.
Refinement; Hayvan deneylerinde deneysel uygulamalarin
hayvana en az agri ve rahatsiz eden yontemin secilmesi
kuralidir.  Responsibility; Hayvan deneyi yapicilarin
sorumluluklarmi yerine getirmesi kuralidir. Bu doért kural
hayvan deneylerinin temel etik kurallarini olusturmaktadir.

Anahtar Kelime: Deneysel Hayvan Arastirma, Deneysel
Hayvan Etik Kurallari

1S-10
TRANSGENIC ANIMAL MODELS

[TRANSGENIK HAYVAN MODELLERI]

Assoc. Prof. Kasim DIRIL
Izmir Biomedicine and Genome Center, Gene Targeting and
Transgenic Models Platform, Izmir, Tiirkiye

Our platform develops genetically engineered, or with the
common use of the term, “transgenic”, mouse models by
CRISPR genome editing in mouse embryos. We have
developed a multitude of knockin and knockout mouse
models to study especially rare genetic diseases. In my
presentation, | will explain the common uses of genetically
modified mouse models in basic biomedical research. Such
mouse models can be used in identifying pathological
mechanisms of human diseases, especially rare genetic
diseases. Additionally, they play a significant role in
development of novel therapeutic strategies by serving as an
in vivo platform for testing.

I will discuss the experimental protocols that have been
conventionally used for development of genetically modified
mouse models, and novel methodologies that gained
prevalence after the advent of the CRISPR genome editing
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technologies. The methods that we routinely apply in our
platform will be explained by presenting some of the mouse
models we have developed over time as case studies. Finally,
I will give an introduction to Cre/LoxP technology and how
it is used in in vivo mouse studies for generation of
conditional gene deletion or expression.

Platformumuz, embriyolarda CRISPR genom diizenleme
teknigini kullanarak genetigi degistirilmis, ya da yaygin
kullanimiyla “transgenik”, fare modelleri gelistirmektedir.
Protokollerimizi uygulayarak, oOzellikle nadir genetik
hastaliklar alanindaki g¢aligmalarda kullanilmak iizere ¢ok
sayida knockout ve knockin fare hatt1 gelistirdik.
Sunumumda, genetigi degistirilmis fare modellerinin temel
biyomedikal arastirmalarda yaygmn kullanim alanlarimi
aciklayacagim. insan hastaliklarinin, 6zellikle nadir genetik
hastaliklarin patolojik mekanizmalarinin belirlenmesinde ve
potansiyel terapi stratejilerinin test edildigi preklinik in vivo
arastirmalarda oynadiklar1 6nemli rollerden bahsedecegim.

Genetigi degistirilmis fare modellerinin gelistirilmesinde
konvansiyonel olarak kullanilmakta olan ve CRISPR genom
diizenleme teknolojisinin gelistirilmesinden sonra yayginlik
kazanan deney protokollerini Ozetleyecegim.
Platformumuzda aktif olarak uyguladigimiz metodlari, ve bu
metodlar1 kullanarak giincel olarak iiretmis oldugumuz fare
hatlarinin bazilarim1 6rnek olarak sunarak acgiklayacagim.
Ayrica, kosullu olarak gen delesyonu/ekspresyonu yapilmak
iizere tasarlanmig fare modelleri ve o&zellikle Cre/LoxP
teknolojisinin in vivo ¢aligmalarda kullanimi hakkinda
bilgilendirme yapacagim.

1S-11
ZEBRA FISH APPLICATIONS

[ZEBRA BALIGI UYGULAMALARI]
Prof. Dr. Gunes OZHAN

Izmir Biomedicine and Genome Center (IBG), OZHAN Lab.,
[zmir, Tirkiye

Zebrafish (Danio rerio), a model organism widely used in
the scientific research, represents a very suitable option in
many research areas, including vertebrate developmental
genetics, cell biology, toxicology, and high-throughput drug
screening. The reputation of zebrafish is based on various
advantages such as high genetic and amino acid similarity
with mammals, a fully sequenced genome, easy and
economical production, high reproductive capacity and rapid
and transparent embryonic development. Studies conducted
with zebrafish also effectively benefit from a number of
technological advantages such as the ability to effectively
apply transgenic tools, live cell imaging, cell lineage tracing,
forward and reverse  genetic  approaches, and
micromanipulation techniques. Zebrafish also attracts
attention with its high regeneration capacity in various
tissues, including the heart, pancreas, liver, muscle, skin,
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blood and pigment cells, fins and the central nervous system.
Additionally, zebrafish can develop cancer in response to
mutagen exposure or through transgenesis, and the resulting
cancers have characteristics similar to cancers seen in humans
at the histological, genetic, and transcriptional levels. This
makes zebrafish an ideal system to study the growth and
metastasis of tumor cells and tumor angiogenesis in many
types of cancer and to perform anticancer drug screens. As a
result, zebrafish stands out as a valuable model organism for
understanding the mechanisms occurring in biological
processes such as development, genetic diseases, cancer,
tissue/organ regeneration at the cellular and molecular level,
and for identifying and testing potential therapeutic targets
against various diseases.

Zebrabalig1 (Danio rerio), bilim diinyasinda yaygin olarak
kullanilan bir model organizmadir. Bu organizma, omurgali
gelisim genetigi, hiicre biyolojisi, toksikoloji ve yiisek
verimli ila¢ taramasi gibi birgok arastirma alaninda son
derece uygun bir segenektir. Zebrabaliginin bu popiilerligi,
memelilerle yliksek derecede genetik ve amino asit benzerligi
gostermesi, tamamen dizilenmis bir genomunun olmasi,
kolay ve ekonomik bir gekilde iiretilebilmesi, yiiksek lireme
kapasitesi ile hizli ve seffaf embriyonik gelisim gibi ¢esitli
avantajlara dayanmaktadir. Bu organizma ile yapilab
caligmalar, transgenik araclart etkili bir sekilde
uygulayabilme, canli hiicre goriintiileme, hiicre soyu izleme,
ileri-yonlit: ~ ve  geri-yonli  genetik  yaklagimlar,
mikromanipiilasyon teknikleri gibi bir dizi teknolojik
avantajdan da etkin sekilde yararlanmaktadir. Zebrabaligi
ayn1 zamanda kalp, pankreas, karaciger, kas, cilt, kan ve
pigment hiicreleri, yiizgegler ve merkezi sinir sistemi dahil
olmak {izere c¢esitli dokularinda gosterdigi yiiksek
rejenerasyon yetenegi ile dikkat gekmektedir.

Ayrica zebrabaligl, mutajen maruziyetine yanit olarak veya
transgenez yoluyla kanser gelistirebilmektedir ve ortaya
cikan kanserler histolojik, genetik ve transkripsiyonel
diizeylerde insanlarda goriilen kanserlere benzer 6zelliklere
sahiptir. Bu durum, zebrabaligin1 birgok kanser tiiriinde
timor hiicrelerinin  biliylimesi ve metastazi ile timor
anjiyogenezini incelemek ve antikanser ila¢ taramalari
yapmak i¢in ideal bir sistem haline getirmektedir. Sonug
olarak zebrabaligi, gelisim, genetik hastaliklar, kanser,
doku/organ rejenerasyonu gibi biyolojik siireglerde meydana
gelen mekanizmalarin hiicresel ve molekiiler diizeyde
anlagilmasi ve ¢esitli hastaliklara karsi potansiyel terapotik
hedeflerin belirlenebilmesi ve test edilmesi i¢in degerli bir
model organizma olarak 6ne gikar.

turkbiyokimyadernegi.org.tr


https://www.turkbiyokimyadernegi.org.tr/

Turk J Biochem 2023 | Volume 48 | Supplement Issue 2
VIII.Turkey in vitro Diagnostic Symposia: Preclinical Models

1S-12

IN VITRO MODELS IN DRUG METABOLISM
RESEARCH AND APPLICATION OF
PHARMACOGENETIC INFORMATION

[ILAC METABOLIiZMASI ARASTIRMALARINDA IN
VITRO MODELLER VE FARMAKOGENETIK
BiLGININ KULLANILISI]

Prof. Dr. Melih Onder BABAOGLU
Hacettepe University, Faculty of Medicine, Department of
Pharmacology, Ankara, Tiirkiye

Liver, intestines, and other tissues participate in the
metabolism and detoxification of most drugs. New drug
development processes involve certain in vitro models to
predict in vivo metabolism in animals and in humans.
Advantages of in vitro modelling include minimization of
animal testing, reduction of human risks in clinical trials and
savings in time and financial expenditures. Ideally, an in vitro
model should mimic in vivo biotransformation of drug
molecules. Human liver microsomes, recombinant enzymes,
supersomes, cytosolic and S9 fractions, cell and transgenic
cell lines, primary hepatocytes, liver slices and liver perfusion
systems may be commonly applied in drug biotransformation
studies. More recently, three-dimensional (3D) cell cultures
and organotypic/microphysiologic tissue models have been
utilized to improve predictability of in vivo behavior of drug
molecules during metabolism. These 3D methods may enable
cells to interact with single or multiple components of
extracellular matrix, other cells, and with each other in order
to mimic the in vivo physiologic milieu.

The activity of enzymes responsible for biotransformation in
human may present inter-individual variability due to certain
genetic polymorphisms, which may lead to decreased or
increased enzymatic function. The effects of genetic
polymorphisms can be assessed in vitro by pharmacogenomic
studies through expressing genetic variations in the
experimental methods mentioned above.

Karaciger, barsaklar ve diger bazi dokular ilaglarin
metabolizmasi ve detoksifikasyonunda gorev alirlar. Yeni
ilaglarin gelistirilmesinde preklinik ¢alismalarda, in vitro
modeller kullanilarak ilag  molekiillerinin in  vivo
metabolizmas1 &ngoriilmeye calisilir. /n vitro galigmalarin
sagladig1 yararlar arasinda, hayvanlar iizerindeki preklinik
deneylerin azaltilmasi, zaman ve biitgeden tasarruf
saglanmas1 ve yeni molekiillerin insan {izerinde denenmesi
strasinda olusabilecek risklerin azaltilmasi bulunur. Ideal bir
in vitro biyotransformasyon modelinde, ila¢ molekiiliiniin in
vivo davranigi ve metabolizma kalib1 iyi bir bigimde taklit
edilebilmelidir. Bu amacgla, mikrozomlar, rekombinan
enzimler, siliperzomlar, sitozol, S9 fraksiyonlari, hiicre
hatlari, transgenik hiicre hatlari, primer hepatositler,
karaciger kesitleri ve perfiize karaciger sistemleri, v.b
yontemler kullanilabilir. Son yillarda biiyiik gelisme gosteren

tic-boyutlu hiicre kiiltiirleri ve organotipik/mikrofizyolojik
doku modelleri genis uygulama alani bulmaktadir. Ug-
boyutlu kiltiir yontemleri, hiicrelerin birbiriyle ve
ekstraselliiler matriks ile etkilesmesine olanak vererek in vivo
fizyolojik 6zelliklerin daha iyi taklit edilmesini saglayabilir.

Insanda  genetik  polimorfizmler  nedeniyle, ilag
metabolizmasindan sorumlu enzimlerin fonksiyonlarinda
normal aktiviteye gore azalma ya da artma gozlenebilir.
Preklinik farmakogenomik ¢aligmalarda, in vitro yontemler
kullanilarak genetik polimorfizmlerin in vivo etkileri
Ongoriilebilir. Bu sunumda, ilaglarm preklinik farmakolojik
degerlendirilmesinde in vitro metabolizma c¢alismalarinin
onemi orneklerle agiklanacaktir.

1S-13

TUMOR-SELF TARGETING OF CANCER CELLS:
KEY CONCEPTS TO ELUCIDATE CELL HOMING
THROUGH CELL TRACKING

[KANSER HUCRELERINDE TUMOR-KENDINi
HEDEFLEMESi: HUCRE TAKiBi YOLUYLA HUCRE
YERLESIMiNi AYDINLATMAK iCiN ANAHTAR
KAVRAMLAR]

Dr. Volkan TEKIN
Health Sciences University, Faculty of Medicine Gulhane,
Department of Medical Physiology, Ankara, Tiirkiye

Radiopharmaceutical therapy is a treatment modality that
involves the wuse of tumor-targeting vehicles and
radionuclides. Targeting may occur actively or passively. A
novel approach to targeting, known as tumor-self targeting,
occurs owing to the agglomeration tendency of cancer cells
with strong adhesion, which facilitates the delivery of
radionuclides for therapeutic purposes.

The objective of this study is to assess the tumor-self targeting
potential of PC3 and 4T1 cancer cells using a direct cell
labeling technique, with a focus on evaluating cellular
labeling efficiency, cell viability, cellular efflux, and tumor-
self targeting capability using in vivo tumor models.

To achieve this objective, a high radiochemical yield of
[89Zr]zr-oxine was prepared and utilized for the labeling of
PC3 and 4T1 cells. Following the assessment of cell labeling
efficacy, viability, and efflux, PET/CT imaging and
biodistribution studies were conducted with [89Zr]Zr-oxine
labeled PC3 and 4T1 cells in various combinations of PC3
and 4T1 tumor-bearing mice models.

The results from the in vivo experiments suggest that PC3
cells exhibit superior labeling efficacy, in vitro/in vivo
stability, and targeting features compared to 4T1 cells.
Notably, we were able to achieve tumor accumulation in PC3
tumors using the [89Zr]Zr-oxine-PC3 targeting approach. It
was observed that both cells followed the general pattern of
labeled cell biodistribution but PC3 cells demonstrated lower
blood retention and reduced risk at non-target organs such as
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lungs and heart. Consequently, we argue that this study has
the potential to enhance the evaluation of radiolabeled cancer
cells for cell tracking and tumor targeting, which currently
remains inadequate.

1S-14
NEW HORIZONS IN CELL ANALYSIS AND
SEPARATION FROM SINGLE CELL TO ORGANOID

[TEK HUCREDEN ORGANOIDE HUCRE ANALIiZi
VE AYRISTIRMASINDA YENi UFUKLAR]

Turker TOKTAY
Cell Culture and Analysis Department Manager,
MEDSANTEK, Izmir, Tiirkiye

Three-dimensional cell culture and single cell omics studies
stand out as the two most striking areas of cell biology in
recent years. EVOS cell imaging systems and Cellinsight
High Content Analysis systems stand out in the examination
of spheroids, organoids and tumoroids obtained in three-
dimensional cell culture. These systems include special
software that analyzes images obtained from bright field and
fluorescence microscopy, and various kits and antibodies
used for cell viability, proliferation, apoptosis, senescence,
drug discovery studies, cellular immunotherapy development
studies.It is used in prominent research areas such as
immunology, cancer biology, neuroscience, stem cell
biology. Additionally, the SpheroOne separation device
allows the use of three-dimensional cell models in drug
screening and toxicology studies by isolating a single
organoid or spheroid.

On the single cell analysis side, there is Attune Cytpix, which
incorporates a high-speed camera and artificial intelligence-
based image analysis system into flow cytometry analysis.
This device brought the data obtained from PMT detectors
and the image obtained with a high-speed camera into a single
analysis, allowing cells to be analyzed one by one according
to size, singlet-doublet discrimition and morphological
changes depending on cell health. On the cell sorting side, the
Bigfoot Spectral Cell separation system, which allows
spectral and conventional separation, stands out with its
feature of analyzing and separating up to 60 parameters. On
the single cell separation side, the CellenONE separation
device allows cells to be moved one by one into microplate
wells or onto chips specific for genomic, transcriptomic and
proteomic studies, based on the captured images.
Developing imaging or flow cytometer-based systems
developed to analyze or differentiate cells have been greatly
improved in recent years with analysis software equipped
with artificial intelligence and machine learning technologies,
various innovative touches provided in optical, electronic and
mechanical components, is offered by Medsantek to
researchers studying preclinical modeling in our country.

Ug boyutlu hiicre kiiltiirii “3D Cell Culture” ve tek hiicre
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omik “single cell omics” ¢aligmalart hiicre biyolojisinin son
yillarda en dikkat cekici iki alan1 olarak goze ¢arpmaktadir.
Ucg boyutlu hiicre kiiltiiriinde elde edilen Sferoid, organoid ve
timoroidlerin incelenmesinde EVOS hiicre goriintiilleme
sistemleri ve Cellinsight Yiiksek i¢erik Analiz sistemleri goze
carpmaktadir. Bu sistemler aydinlik saha ve floresans
mikroskopi elde edilen goriintiileri analiz eden 6zel
yazilmlar ve hiicre canlih@i, proliferasyonu, apoptozu,
yaglanmasi, ilag doz c¢alismalari, hiicresel immiinoterapi
gelistirme c¢alismalari i¢in kullanilan ¢esitli kit ve antikorlar
ile beraber immiinoloji, kanser biyolojisi, sinirbilim, kdk
hiicre biyolojisi gibi One ¢ikan arastirma alanlarinda
kullanilmaktadir. Ayrica SpheroOne ayristirma cihazi tek bir
organoid veya sferoidi izole ederek ila¢ tarama ve toksikoloji
calismalarinda ii¢ boyutlu hiicre modellerinin kullanimina
olanak saglamaktadir.

Tek hiicre analizi tarafinda ise akan hiicre dlger analizine
yiiksek hizli kamera ve yapay zeka tabanli goriintii analiz
sistemini dahil eden Attune Cytpix yer almaktadir. Bu cihaz
PMT dedektorlerden elde edilen veri ile yiiksek hizli kamera
ile elde edilen goriintiiyii tek bir analize tasiyarak hiicrelerin
biiyiikliikk, singlet-doublet ayrimi ve hiicre sagligina bagh
olarak gerceklesen morfolojik degisimlere gore tek tek analiz
edilmesine olanak tanimistir. Hiicre ayrigtirma tarafinda
spektral ve konvansiyonel ayrigtirmaya olanak saglayan
Bigfoot Spektral Hiicre ayristirma sistemi ise 60 parametreye
kadar analiz etme ve ayristirma oOzelligi ile goze
carpmaktadir. Tek hiicre ayrigtirma tarafinda ise CellenONE
ayristirma cihazi ¢ekilen goriintiileri baz alarak hiicrelerin tek
tek mikroplaka kuyucuklarina veya genomik, transkriptomik
ve proteomik c¢aligmalara O6zel ¢iplere tasmmasini
saglamaktadir.

Hiicrelerin analiz edilmesi veya ayristirilmasi igin gelistirilen
goriintiileme veya akan hiicre Olger tabanli sistemler son
yillarda yapay zeka ve makine 6grenme teknolojileri ile
donatilan analiz yazilimlari, optik, elektronik ve mekanik
bilesenlerde saglanan ¢esitli inovatif dokunuslar ile biiyiik
olciide gelistirilmekte ve preklinik modelleme g¢alismalart
gerceklestirilecek iilkemizdeki arastirmacilara Medsantek
tarafindan sunulmaktadir.
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1S-15
PRECLINICAL MODELING IN CANCER

[KANSERDE PREKLINIK MODELLEMELER]

Prof. Dr. Fusun OZMEN
Hacettepe University, Cancer Institute, Department of Basic
Oncology, Ankara, Tiirkiye

For preclinical research to be translational, it is essential that
cell culture modeling is as close to reality as possible and that
it can be monitored, influenced and the response measured.
Developments in the field of biotechnology have allowed the
acquisition of materials that will provide tissue
characterization, and three-dimensional (3D) cell cultures
have begun to be used. In tumor tissue, the mechanical effect
of the microenvironment on cancer cells and the level of
tissue  stiffness affect the growth, proliferation,
differentiation, and migration of cancer cells. 3D cultures
simulate the microenvironment better than two-dimensional
cultures. For that reason, 3D cultures are preferred, especially
in cancer research. Unlike 2D culture, 3D cell culture allows
cell polarization, spontaneous interaction with cellular and
soluble factors, functional angiogenesis can be monitored,
tumor heterogeneity can be investigated, and the relationship
between cell function and tissue can be better evaluated due
to its suitability for mathematical modeling. The
disadvantages include variable reproducibility, good results
in co-culture but complex evaluation when the number of
cells is increased, and higher cost. Cancer cells are isolated
from human cancer tissue, and a primary culture is
performed. Afterward, 3D culture can be make using different
techniques. These techniques: These techniques: 1) Hanging
Drop Method 2) Spontaneous Spheroid Formation 3)
Suspension Culture a) spinner flask b) bioreactor 4) Scaffold
Models a) hydrogel scaffold b) polymer scaffold c)
hydrophilic glass fiber-based scaffold 5) Magnetic Levitation
culture. Bioprinters and microfluidic platforms are used to
realize these cultures. As a result of these methods, spheroid
formation is crucial as it indicates that cancer cell modeling
is done in the closest way to reality. In addition, organotypic
modeling made from tumor cells isolated from tumor tissue
is preferred because it reflects cancer heterogeneity by
showing the tumor's genotype, phenotype, and functional
characteristics. Given all this information, researchers should
start their studies by deciding which preclinical modeling to
use in which cancer type.

Key words: Preclinical Modeling, cancer research, Three-
dimensional (3D) cell culture

Preklinik arastirmalarin translasyonel olabilmesi agisindan,
hiicre kiiltiirii modellemelerinin miimkiin oldugunca gercege
yakin olmasi, izlenebilmesi, etki edilebilmesi ve tepkisinin
olgiilebilmesi cok biiyiik 5nem tasimaktadir. iki boyutlu (2B)
hiicre kiiltiirleri uzunca bir siire nemini korumakla birlikte
baz1 ozellikleri nedeni ile ger¢ege yakin bir modelleme
yapilamadigi diisiincesi hakim oldu. Biyoteknoloji alanindaki
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gelismeler, doku o6zelliklerini verecek materyellerin elde
edilmesi olanak tanidi ve ii¢ boyutlu (3B) hiicre kiiltiirleri
kullanilmaya baslandi. Tiimoér dokusunda mikrocevrenin
kanser hiicrelerine uyguladigi mekanik etki ve doku yogunluk
diizeyi  (sertlik), kanser hiicrelerinin  biiylimesini,
proliferasyonunu, diferansiyasyonunu ve migrasyonunu
etkiler. Bu nedenle 3D kiiltiirlerin mikrogevreyi iki boyutlu
kiiltirlerden = daha iyi = modelleyebilmesi,  kanser
aragtirmalarinda da tercih edilmesini sagladi. 3B hiicre
kiiltiirii ,2B kiiltiirden farkli olarak hiicre polarizasyonuna
olanak tanmimakta, hiicresel ve solubl faktorlerle hiicrenin
kendiliginden  etkilesimi  saglanmakta,  fonksiyonel
anjiogenez izlenebilmekte, timor heterojenitesi
degerlendirilebilmekte, matematiksel modellemeye
uygunlugu nedeni ile hiicre fonksiyonunun doku ile iliskisi
daha iyi degerlendirilebilmektedir.  Tekrarlabilirliginin
degisken olmasi, ko-kiiltiirde iyi sonuglar alinirken hiicre
sayisi artirlldiginda degerlendirmenin zorlagsmasi, daha pahali
olmas1 ise dezavantajlar1 arasindadir. Insan kanser
dokusundan, kanser hiicreleri ayrilarak primer kiiltiir yapilir.
Sonrasinda farkli teknikler kullanilarak 3B kiiltiir yapilabilir.
Bu teknikler: 1)Damla igerisinde asili tutma Metodu
(Hanging Drop Method) 2) Spontan Sferoid Formasyonu 3)
Siispansiyon Kiiltiir a- spinner flask b- biyoreaktdr 4) Iskele
(scaffold) Temelli Modeller a- Hidorojel iskele b- polimer
iskele c- hidrofilik cam fiber iskele 5) Manyetik Cekim
(levitation) Kiiltiiri. Bu kiiltiirlerin  ger¢eklesmesinde
kullanimya baglanan biyo- yazicilar (bioprinter)lar ve mikro
fulidik platformlarda kullanilan sistemler igerisindedir. Bu
yontemlerin sonucunda sferoid olusumu, kanser hiicre
modellemesinin ger¢ege en yakin sekilde yapildiginin
gostergesi olmasi agisindan biiyiik 6nem tasimaktadir. Ayrica
tiimor dokusundan izole edilen tiimor hiicrelerinden yapilan
organotipik modelleme, tiimoriin genotip, fenotip ve
fonksiyonel  Ozelliklerini  gostermesi  ile  kanser
heterojenitesini  iyi bir sekilde yansittigindan tercih
edilmektedir. Biitiin bu bilgiler 151g1nda arastirmacinin hangi
kanser tipinde hangi preklinik modellemeyi kullanacagina
karar vererek ¢aligmalarina baglamasi gerekmektedir.
Anahtar Kelimeler: Preklinik Modellemeler, Kanser
Arasgtirmalar1, Ug¢ Boyutlu (3B) Hiicre Kiiltiirii

1S-16
IN VITRO AND IN VIVO MODELING AND
ANALYSIS OF METASTASIS

[INVAZYON VE METASTAZIN IN VITRO VE IN
ViVO MODELLEMESI VE ANALIZi]

Assoc. Prof. Dr. Begum KOCATURK
Hacettepe University, Cancer Institute, Department of Basic
Oncology, Ankara, Tiirkiye

Metastasis is described as the detacment of cancer cells from
their primary site followed by homing to the secondary tissue.
It is considered to be responsible for the 90% of cancer-
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related deaths. The metastatis is a multi-step process consist
of extracellular matrix degradation, invasion, migration,
intravasation, survival in circulation, extravasation,
micrometastasis formation and colonization. Upon survial of
cancer cells under these harsh conditions, they gain many
different aspects and become resistant to treatment thus
understanding the mechanisms lying behind metastatic
process and developing new therapy options are valuable. To
do so, several in vivo and in vitro approaches have been
developed. Analysis of RNA and protein expression profiles
of molecules involved in epithelial-mesenchymal transition
and extracellular matrix degradation plays a critical part in
understading metastatic process. In addition, scratch assay
and transwell insert assays are widely used to understand the
migration and invasion capacity of cancer cells. Extravasation
step is analyzed by the quantification of molecules involved
in cancer cell-endothelial cell binding and also the adhesion
capacity of these cells. When it comes to in vivo analysis, the
background of experimental animal and injection route of
cells needs to be taken into consideration. The tracing of
fluorescently or bioluminescently tagged cancer cells with
IVIS in vivo imaging system as well as quantification of foci
in lungs are commonly used in vivo methods for metastasis
evaluation.

Metastaz kanser hiicrelerinin koken aldigi primer alandan
ayrilarak ikincil bir alana yerlesmesi olarak tanimlanmaktadir
ve kanser iliskili 6liimlerin %90’ indan sorumludur. Bu siire¢
icerisinde ekstraseliiler matriks degradasyonu, invazyon,
migrasyon, intravazasyon, dolasim yoluyla tasinma,
ekstravazasyon, mikrometastaz olusumu ve kolonizasyon
gibi bir¢ok adimi barindirir. Bu zorlu siiregleri tamamlayip
sekonder alana ulasan kanser hiicreleri belirli degisimlere
ugrar ve tedaviye de daha direngli bir hal alir, dolayisiyla
metastazi tetikleyen mekanizmalarin anlagilmasi ve bunlara
karsi terapilerin  gelistirilmesi  Onemlidir. Bu amag
dogrultusunda belirli in vivo ve in vitro teknikler
gelistirilmistir. Epitel-mezenkimal geciste ve ekstraseliiler
matriks pargalanmasinda rol oynayan molekiillerin RNA ve
protein seviyesinde belirlenmesi metastatik olusum agisindan
onem tagir. Buna ek olarak yara iyilesme metodu ve transwell
hiicre gogii ve hiicre isgali deneyleri hiicrelerin migrasyon ve
invazyon kapasitesini anlamak adma siklikla kullanilir.
Ekstravazasyon asamasi ise kanser hiicrelerinin endotel
hiicrelerle baglanmasini saglayan molekiillerin miktar tespiti
ve baglanma kapasitesinin ol¢limii ile degerlendirebilir. In
vivo modellerde enjeksiyon yapilan hayvan ve enjeksiyon
bolgesinin se¢imi sonuglart degerlendirirken g6z Oniinde
bulundurulmalidir. In vivo analizlerde biyoliiminesans veya
floresans 1s1ma veren hiicrelerin IVIS goriintlileme cihazi
yardimiyla takibine ek olarak 6zellikle ikincil doku akciger
oldugunda odak sayimi yontemine bagvurulabilir.
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1S-17

IN-VITRO AND IN-VIVO MODELS FOR THE
ANALYSIS OF SIDE EFFECTS AND DRUG
RESISTANCE IN CANCER

[KANSERDE YAN ETKi VE iLAC DIiRENCI
ANALIZNDE IN-VIiTRO VE IN-ViVO MODELLER]

Prof. Dr. Zekiye Sultan ALTUN
Dokuz Eyliil University, Institute of Oncology, Department
of Basic Oncoloy, Izmir, Tirkiye

Surgery, chemotherapy, radiotherapy and immunotherapy are
the main anti-cancer treatment approaches. Toxicities related
to cancer treatment can occur in vital organs such as the heart,
liver, kidneys and brain. Preclinical models are being
developed and mechanistic studies are being carried out for
toxicities that may occur due to anti-cancer therapy. In
toxicity/adverse effect related studies in cancer, toxicities
should be determined at both tissue and functional levels and
should be established in a traceable manner.

Resistance to anti-cancer therapies may develop over time. In
order to eliminate treatment resistance and to understand the
mechanisms of resistance, it is necessary to study it in
preclinical models. Drug-induced resistance studies can be
performed at the cellular level in accordance with the
chemotherapy agents commonly used in anti-cancer
treatment and the specific cancer type.

Both toxicity and resistance mechanisms related to anti-
cancer treatment can be investigated in-vitro, mainly on the
basis of cell culture in 2D and 3D. In addition, organoid
studies can be carried out. Clinically, obtaining omics-level
information on possible mechanisms in different biological
patient samples and developing in-vitro and in-vivo
preclinical models in the light of this information provides a
more realistic approach.

In order to understand the mechanisms of anti-cancer therapy
and reversal of resistance, in-vivo preclinical models are
required. The most preferred preclinical in-vivo model is the
creation of tumor models in immunocompromised mice.
Especially patient-derived xenograft mouse models provide
important information to understand and overcome both
toxicity and resistance mechanisms. Syngeneic mouse
models should be used for immune-mediated therapies. In the
near future, with the use of computational methods and
artificial intelligence approaches for analyzing big data, it
will be possible to predict and prevent toxicity/side effects
and resistance of anti-cancer therapies in new preclinical
models more rapidly.

Cerrahi, kemoterapi, radyoterapi ve immiinoterapi baslica
anti-kanser tedavi yaklagimlaridir. Kanser tedavisine bagli
toksisiteler kalp, karaciger, bobrek ve beyin gibi hayati
organlarda ortaya ¢ikabilmektedir. Anti-kanser tedaviye bagl
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olarak ortaya ¢ikabilecek toksisitelere yonelik gerek preklinik
modelllerin  olusturulmakta ve mekanistik ¢alismalar
gerceklestirilmektedir. Kanserde toksisite/yan etki iliskili
calismalarda toksisitelerin gerek doku gerekse fonksiyonel
diizeyde belirlenerek takip edilebilir sekilde olusturulmasi
gereklidir.

Anti-kanser tedavilere karst zaman i¢inde direng
gelisebilmektedir. Gerek tedavi direncinin  ortadan
kaldirilmast gerekse diren¢ mekanizmalarmin anlasilmasi
icin de preklinik modellerde incelenmesi gereklidir. flaca
bagli direng ¢aligmalarinin antikanser tedavide sik kullanilan
kemoterapi ajanlarma ve spesifik kanser cesidine uygun
sekilde hiicre diizeyinde olusturulmas1 miimkiindiir.

Gerek anti-kanser tedaviye bagl toksisite ve direng
mekanizmalari baglica in-vitro olarak hiicre kiiltiirii temelinde
2 boyutlu ve 3 boyutlu olarak arastirilabilmektedir. Bunun
yaninda organoid ¢aligmalar1 gerceklestirilebilmektedir.
Klinik olarak degisik biyolojik hasta Orneklerinde olasi
mekanizmalara yonelik omik diizeyinde bilgi eldesi ve bu
bilgiler 1s1ginda in-vitro ve in-vivo preklinik modellerin
gelistirilmesi daha gercekgi bir yaklasim saglamaktadir.

Anti-kanser tedavi mekanizmalarinin anlagilmasi ve direncin
geri ¢evrimi adina daha sonra in-vivo preklinik modellere
gecilmesi gerekmektedir. Preklinik olarak in-vivo’da en ¢ok
tercih edilen ise immiin sistemi baskilanmis farelerde timor
modellerinin  olusturulmasidir. Ozellikle hasta kokenli
ksenograft fare modelleri gerek toksisite, gerekse direng
mekanizmalarinin anlagilmasi ve iistesinden gelinmesi igin
dnemli bilgi saglamaktadir. Immiin aracili tedavilere yonelik
singenik fare modeller kullanilmalidir. Yakin gelecekte ise
biiyiik verilerin analizine yonelik hesaplamali yontemler ve
yapay zekd yaklagimlarinin kullanilmasi sayesinde, yeni
preklinik modellerde anti-kanser tedavilerin
toksisitelerini/yan etkilerini ve direnci daha hizli 6ngérmek
ve engellemek miimkiin olabilecektir.

1S-18
TYPE 2 DIABETES, ENDOCRINE DISRUPTORS, AND
ALS MODELING

[TiP 2 DIYABET, ENDOKRIN BOZUCULAR VE ALS
MODELLEMELERI]

Prof. Dr. N.Nuray ULUSU*?

1Koc University, School of Medicine, Department of Medical
Biochemistry, Istanbul, Tiirkiye

2Koc University Research Center for Translational Medicine
(KUTTAM), Istanbul, Tiirkiye

In preclinical animal research models rats, rabbits, mice,
sheep, pigs, monkeys, etc. can be experimentally used after
obtaining ethical committee consent. The types of
experimental disease design can be classified as naturally
occurring disease models or induced disease models. The

28

induction of the disease mechanisms can differ according to
the organisms. The pathological and pathogenic progressions
must be compared with normal physiological conditions
when creating novel animal models. In general, induced
experimental animal models can be classified as; surgical,
genetic, or chemical-modified animal models. In the process
of developing animal models, a chemical can be used for
developing disease models such as diabetes. Streptozotocin
has been widely used to induce diabetes. High-fructose
feeding with streptozotocin-diabetic rat models is also
recommended in experimental diabetic animal models. This
chemical is a P-cell-specific toxic chemical that causes
irreversible damage to pancreatic islets. In developing
different types of diabetes, for instance, for type | (50mg/ kg)
and for type Il (25 mg/kg) streptozotocin can induce diabetes.
Endocrine disruptors such as phthalates, bisphenols, etc have
been used in different doses and different exposure times to
show the adverse effects of these chemicals on living
organisms. In drug development and neuroscience research,
human mutation animal models have been chosen to
understand the disease’'s molecular mechanisms. SOD1,
G93A rat animals have been chosen for studying
Amyotrophic lateral sclerosis disease.

Keywords: Diabetes animal models, Endocrine disruptor
animal models, ALS Modeling

Klinik 6ncesi hayvan arastirma modellerinde, etik kurul izni
alindiktan sonra sican, tavsan, fare, koyun, domuz, maymun
vb. hayvanlar deneysel olarak kullanilabilir. Deneysel
hastalik tasarimi modelleri, dogal olarak olusan hastalik
modelleri veya indiiklenmis hastalik modelleri olarak
siniflandirilabilir. Hastalik mekanizmalariin tetiklenmesi
organizmalara gore farklilik gosterebilmektedir. Hayvanlarda
yeni hastalik modeli olustururken patolojik ve patojenik
ilerlemeler normal fizyolojik durumlarla karsilagtirilmalidir.
Genel olarak indiiklenmis deney hayvanlart modelleri;
cerrahi, genetik veya kimyasal olarak degistirilmis hayvan
modelleri olarak simiflandirilabilirler. Hayvan modellerinin
gelistirilmesi siirecinde diyabet gibi hastalik modellerinin
gelistirilmesi i¢in bir kimyasal kullanilabilir. Streptozotosin
diyabeti tetiklemek i¢in yaygin olarak kullanilmaktadir.
Deneysel diyabetik hayvan modellerinde streptozotosin-
diyabetik sican modelleriyle yiiksek fruktozlu beslenme de
Onerilmektedir. Bu kimyasal, pankreas adaciklarinda f
hiicrelerine 0zgii toksik bir kimyasaldir ve geri doniisi
olmayan hasara neden olur. Farkli diyabet tiplerinin
gelistirilmesinde, 6rnegin tip I (50 mg/kg) ve tip 11 (25 mg/kg)
icin  streptozotosin  diyabeti tetikleyebilir.  Fitalatlar,
bisfenoller vb. endokrin bozucular, bu kimyasallarin canli
organizmalar iizerindeki olumsuz etkilerini gostermek igin
farkl1 dozlar ve farkli maruz kalma siireleri kullanilmistir. Tlag
gelistirme ve  sinirbilim arastirmalarinda, hastaligin
molekiiler mekanizmalarin1 anlamak i¢in insan mutasyonlu
hayvan modelleri se¢ilmistir. Amyotrofik lateral skleroz
hastaligin1 incelemek i¢cin SOD1, G93A sican hayvanlar
sec¢ilmistir.
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MODELING AND SIMULATION METHODS AND
CLINICAL IMPORTANCE IN BRAIN AND SPINAL
SURGERY

[BEYIN VE SPIiNAL CERRAHIDE MODELLEME,
SIMULASYON YONTEMLERI VE KLINiK ONEMiI]|

Assoc. Prof. Selim KARABEKIR
Dokuz Eylul University, Faculty of Medicine, Department of
Brain and Neurosurgery, Izmir, Tiirkiye

The field of science under the “neuroscience” includes a wide
range of different approaches and methods applied by
researchers, from molecular and cellular studies of neurons to
neuroimaging of sensory, motor and cognitive tasks in the
brain, and even from neuronavigation devices used in surgical
practice to robotic surgery applications.

Comprehensive knowledge of anatomy in the field of brain
and neurosurgery is required for the ability to perform brain
and spinal surgery and for the correct diagnosis and treatment
of diseases. It is of great benefit to interact with perspectives
of brain and spinal cord structures in different planes through
a three-dimensional view and to develop spatial and practical
skills that are very significant for understanding topographic
neuroanatomy. Modeling and simulation techniques have
begun to be used in education fields by overlapping complex
anatomical information with the location and topographic
information of the pathological structure, making the subjects
more understandable and facilitating learning.

In the field of brain and neurosurgery, evaluating the
radiological images of the cases with their topographic
coordinates by accurately superimposing the existing
anatomical structures and the approaches to these structures,
and reflecting these data to the patient during open surgery or
endoscopic intervention requires great knowledge and
experience. With this information and experience, every
surgeon encounters conditions where this knowledge and
experience are not sufficient during the decision-making
process that extends from the surgical position of the patient
and the operating room to skin incision and even surgical
maneuvers. At this stage, it is clear that three-dimensional
models and the chance to manipulate these models with
computer-aided simulation method are instructive and
informative for the training of medical students and surgical
assistants during the practice of brain and neurosurgery, and
especially before the practice.

In addition to highly technological tools such as computer
imaging methods, neuronavigation systems, microscopes and
endoscopes, the use of augmented reality and virtual reality
applications and three-dimensional models has become more
frequent recently. Microscope images and augmented reality
images can be viewed simultaneously for educational
purposes or during surgery. Three-dimensional images can
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also be displayed on the patient using various glasses or a
screen, or with augmented or virtual reality visualization
techniques such as projecting the image onto the environment
as a halogram. On the verge of technological development
and change, rapidly developing research and technological
advances cause virtual reality simulators to come to the fore,
but the high cost continues to be the most important obstacle
to the widespread use of virtual reality simulators.

While the cadaver training approach in the field of brain and
neurosurgery continues to be the most common and most
instructive classical approach before hands-on training on the
patient during the operation in the operating room, training
and modeling methods are also used due to the difficulties in
the supply and storage conditions and access of fixed or fresh
frozen cadavers. It has paved the way for surgical experience.
Key words: Brain and neurosurgery, modeling, simulation,
surgical training and surgical practice
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ANATOMICAL MODELING AND SIMULATION
TECHNIQUES AND THEIR REFLECTIONS ON THE
CLINIC

[ANATOMIK MODELLEME, SIMULASYON
TEKNIKLERI VE KLINIGE YANSIMALARI]

Prof. Dr. Nuket GOCMEN KARABEKIR
Dokuz Eylul University, Faculty of Medicine, Department of
Anatomy, Izmir, Tirkiye

In the field of health, especially in medical education,
students traditionally practice on cadavers. It is very
important to gain this experience in order to treat patients
successfully. In addition, due to the patient-oriented approach
to health delivery in modern medicine, the use of advanced
new methods in diagnostic technologies, modeling and
simulation-based  information  technologies with a
multidisciplinary approach in the training and application
stages increases the importance in the field of health.
Anatomical modeling is the method of creating a three-
dimensional representation of the anatomical features of the
human body in suitable environments through morphometric
studies, and it is increasingly becoming an interdisciplinary
field of study as branches of science under the subheading of
translational medicine such as medicine, biophysics,
bioengineering, tissue engineering, computer engineering,
informatics, software engineering, mathematics and physics.
In recent years, there has been an increase in studies on
evidence-based practices in all fields of health, especially in
medical education and the practice of the art of medicine,
training with simulation methods to transform knowledge
into skills, and standardization and prevention of
complications in patient diagnosis and treatment. Each of
these developments facilitates innovation efforts by
increasing the critical thinking and decision-making skills of
physicians and medical students. By using three-dimensional
modeling and simulation technology, a pathological three-
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dimensional biomodel can be created based on real image
data of the patient. These models allow surgeons to learn the
neuroendoscopic procedure or open surgical procedure under
conditions closest to reality, thus allowing them to perform it
more successfully and avoiding complications.

In addition, radiological imaging techniques such as MR/CT
or cross-sectional microscopic examination methods, which
create a two-dimensional data source, can be used to calculate
length, volume, total number of cells in a histological section
or surface area/volume in consecutive MR/CT sections with
computer-aided software programs by adding the section
thickness component. It can play an important role in the
diagnosis, treatment and follow-up of the disease by
providing information. While some methods are very
complicated as they require advanced knowledge and skKills,
some computer-based software programs are high cost.
Simulation programs using anatomical models and new
technology also have similar disadvantages.

As a result, anatomical mathematical models and computer-
aided simulation models are new technological tools that
enable the physician/student to gain knowledge and skills
through three-dimensional visual and even contact, that is,
tactile stimuli, in addition to the possibility of application
with cadavers in ensuring manual dexterity. In addition to its
use for educational purposes, it makes a great contribution to
diagnosis and treatment by developing software programs for
the calculation of physiopathological parameters based on
patient-specific anatomical models.

Key words: Anatomical modeling, simulation, medical
education, anatomy education, surgery and clinical practice

Saglik alaninda ozellikle de tip egitiminde &grenciler,
geleneksel olarak kadavra {izerinde uygulama yapmaktadir.
Hastalarin basariyla tedavi edilebilmesi i¢in bu tecriibenin
kazanilmasi olduk¢a dnemlidir. Yan1 sira modern tipta hasta
odakli saglik sunumu anlayist nedeniyle, tan1 koyma
teknolojilerinde gelismis yeni yontemlerin de kullanilmasi,
egitim ve uygulama asamalarinda multi disipliner yaklasimla
modelleme ve simiilasyon temelli bilisim teknolojilerinin
saglik alaninda  Onemini arttirmaktadir.  Anatomik
modelleme, morfometrik c¢alismalarla insan viicudunun
anatomik Ozelliklerinin uygun ortamlarda {i¢ boyutlu
temsilinin olusturulmast yontemi olup tip, biyofizik,
biyomiihendislik, doku miihendisligi, bilgisayar
mithendisligi, enformatik, yazilim miihendisligi, matematik
ve fizik gibi translasyonel tip alt baglhigindaki bilim dallarinin
disiplinler aras1 c¢aligma alant bulmasiyla giderek
yayginlagmistir.

Son yillarda tiim saglik alanlarinda 6zellikle de tip egitimi ve
hekimlik sanatinin icrasinda uygulamalarin kanita dayal
olmasi, bilginin beceriye doniistiiriilebilmesi igin simiilasyon
yontemleriyle egitim verilmesi ve hasta tani ve tedavisinde
standardizasyon ~ ve  komplikasyonlarin  dnlenmesi
caligmalarda artis olmustur. Bu gelismelerin her biri
hekimlerin ve tip 6grencilerinin elestirel diisinme ve karar
verme Dbecerilerini arttirarak inovasyon ¢aligmalarin
kolaylastirmaktadir. Ug boyutlu modellemeler ve simiilasyon

30

teknolojisi kullanilarak, hastaya ait ger¢ek goriintii verilerine
dayanarak patolojik ii¢ boyutlu biyomodel
olusturulabilmektedir. Bu modeller, cerrahlarin
noroendoskopik islem ya da agik cerrahi islemi gercege en
yakin kosullarda o6grenmelerini boylece daha basarilt ve
komplikasyondan kac¢inarak uygulama olanagi tanimaktadir.
Ek olarak iki boyutlu veri kaynagi olusturan MR/BT gibi
radyolojik goriintiileme teknikleri ya da kesitsel mikroskobik
inceleme metotlar1 kesit kalinlig1 bileseninin eklenmesiyle
bilgisayar destekli yazilim programlartyla uzunluk, hacim,
histolojik bir kesitteki toplam hiicre sayis1 ya da ardisik
MR/BT kesitlerinde ylizey alani/hacmi gibi bilgiler
saglayarak hastaligin tani, tedavi ve takiplerinde 6nemli rol
oynayabilmektedir. Bazi metotlar ileri bilgi ve beceri
gerektirdiginden ¢ok komplike iken, bazi bilgisayar temelli
yazillm programlart ise yiiksek maliyet tasimaktadir.
Anatomik modeller ve yeni teknoloji icerek simiilasyon
programlar1 da benzer dezavantajlar1 barindirmaktadir.
Sonu¢  olarak  hekimin/dgrencinin el  becerisinin
saglanmasinda kadavra ile uygulama imkani yani sira iig
boyutlu gorsel ve hatta temas yoluyla yani taktil uyarani da
iceren bilgi ve beceri kazanmayi saglayan anatomik
matematiksel modeller ve bilgisayar destekli simiilasyon
modeller yeni teknolojik araglardir. Egitim amagh
kullanimlarinin yan1 sira hastaya 6zgii tasarlanan anatomik
modeller temel alarak, fizyopatolojik parametrelerin
hesaplamasina iligkin yazilim programlari gelistirilerek tani
ve tedaviye biiylik katki olusturmaktadir.

Anahtar sézciikler: Anatomik modelleme, simiilasyon, tip
egitimi, anatomi egitimi, cerrahi ve klinik uygulama

1S-21
PRECLINICAL MODELLING IN NEUROLOGICAL
DISEASES AND PHYSIOTHERAPY

[NOROLOJIK HASTALIKLAR VE FiZYOTERAPIDE
PREKLINIK MODELLEMELER]

Prof. Dr. Bilge KARA
Dokuz Eylul University, Physical Therapy and Rehabilitation
Faculty, Izmir, Tiirkiye

Functional disorders occur in neurological diseases and motor
function, sensorimotor control and movement perception are
impaired. Functional neurological disorders consist of
neurology and psychiatry and often involve perceptual and
cognitive changes along with movement disorders.

Neurological physiotherapy is a scientific field that has
developed significantly in recent years. It includes the
concepts of motor control, motor learning and
neuroplasticity.  Exercise  practices in  neurological
physiotherapy include neuroplasticity and muscle plasticity.
Exercise changes and improves synaptic structure and
functions in different brain regions, modulating glial
activation and neuro-inflammation. Exercises are effective on
quality of life, cognition and depressive symptoms, attention,
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memory, executive functions and psychomotor speed. No
complications related to exercises were reported in any of the
meta-analysis studies.

In combination with exercise and appropriate diet, it increases
neuroplasticity substrates, flow to the brain, and cognitive
functions. Skeletal muscle has a very good capacity to adapt
to external stimuli, including physical activity, oxygen levels,
ambient temperature, nutrient availability and composition.
In chronic and neurodegenerative diseases, these processes
and skeletal muscles are disrupted and muscle plasticity is
affected. Neurological physiotherapy supports individualized
interventions and patients and their caregivers should be
involved in the treatment decision-making process.
Treatment of movement dysfunction is the main subject of
neurological rehabilitation. Comprehensive analysis of
patients' functional activities should be performed. In
preclinical modelling in evaluation in neurological
physiotherapy; approach to the evaluation and treatment of
movement disorders is valid. It is influenced by the 'ICF'
model, which is the international classification of
functionality, disability and health. Functioning and disability
are viewed as the interaction between body functions and
structures, activities and participation, personal factors, and
environmental factors. As a result of functional evaluation; It
is important to determine which functional activities patients
can do, which ones are difficult to do, and which ones cannot
be done at all. Neurorehabilitation is included in the treatment
of neurological physiotherapy in preclinical models. In the
neurorehabilitation model; there should be motor learning
and neuroplasticity with activities that fit daily life and
sensory stimuli. There are special exercise practices in
physiotherapy that use sensory and environmental
stimulation. By improving functional activities; the
participation of patients with neurological problems in daily
life and social activities can be increased.

Norolojik hastaliklarda fonksiyonel bozukluklar ortaya
¢tkmaktadir ve motor fonksiyon, sensorimotor kontrol ve
hareket algisi bozulmaktadir. Fonksiyonel norolojik
bozukluklar  ndroloji ve psikiatri alanlarmi igerir ve
cogunlukla hareket bozukluklari ile birlikte algisal, kognitif
degisiklikler goriiliir. Norolojik fizyoterapi son yillarda
dnemli 6lciide gelisen bilimsel bir alandir. Iceriginde motor
kontrol, motor 6grenme ve noéroplastisite kavramlari vardir.
Norolojik fizyoterapide yer alan egzersiz uygulamalarinda
noroplastisite ve kas plastisitesi bulunmaktadir. Egzersiz
farklt beyin bolgelerinde sinaptik yapi1 ve fonksiyonlari
degistirerek iyilestirir, glial aktivasyon ve néro-inflamasyonu
modiile eder. Egzersizler yasam kalitesi, kognisyon ve
depresif semptomlar, dikkat, bellek, executive fonksiyonlar,
psikomotor hiz {izerine etilidir. Meta analiz ¢alismalarinin
higbirinde egzersizlerle ilgili komplikasyon belirtilmemistir.
Egzersiz ve uygun diyetle birlikte; noroplastisite
substraktlarini, beyine olan akisini, kognitif fonksiyonlar
arttirir. Iskelet kas, fiziksel aktivite, oksijen seviyeleri, ortam
sicakligi, besin varligi ve bilesimi dahil olmak {izere dis
uyaranlara uyum saglama konusunda ¢ok iyi bir kapasiteye

sahiptir. Kronik ve nérodejeneratif hastaliklarda bu siiregler
ve iskelet kaslar1 bozulmaktadir ve kas plastisitesi
etkilenmektedir. Norolojik Fizyoterapi bireysellestirilmis
miidahaleleri desteklemektedir ve hasta ve onlarmn bakim
verenleri tedaviye karar verme siirecinde yer almalidir.
Hareket disfonksiyonunun tedavisi norolojik
rehabilitasyonun temel konusudur. Hastalarin fonksiyonel
aktivitelerinin kapsamli analizi yapilmaldir.  Norolojik
fizyoterapide degerlendirmede preklinik modellemelerde;
hareket bozukluklarinin degerlendirilmesi ve tedavisine
yonelik yaklagim gecerlidir. Uluslararast fonksiyonellik,
engellilik ve saglik siniflandirmast olan ‘ICF’ modelinden
etkilenmektedir. Fonksiyonellik ve engellilik viicut Islevleri
ve yapilari, aktiviteler ve katilim, kisisel faktorler ve cevresel
faktorler arasindaki etkilesim olarak  goriilmektedir.
Fonksiyonel degerlendirme sonucunda; hastalarin hangi
fonksiyonel aktivitelerin yapilabilecegi, hangilerinin zor
yapildigt ve hangilerinin hi¢ yapilamadigi GSnemlidir.
Norolojik fizyoterapide tedavide preklinik modellemelerde
nororehabilitasyon yer almaktadir. Nororehabilitasyon
modelinde; giinlik yasantiya uyan aktivitelerle, duyusal
uyaranlarla  birlikte motor O6grenme ve noroplastisite
olmalidir.Fizyoterapide duyusal ve g¢evresel uyarilarin
kullanildig1 6zel egzersiz uygulamalar1 bulunmaktadir.
Fonksiyonel aktivitelerin iyilestirilmesiyle; norolojik sorunu
olan hastalarin gilinlik yasama ve sosyal aktivitelere
katilimlarinin artmast saglanabilir.

1S-22

IN VITRO DIAGNOSTICS: THE IMPORTANCE OF
PRECLINICAL MODELING FROM DISCOVERY TO
TREATMENT

[IN VITRO DiYAGNOSTIK: KESIFTEN TEDAVIYE
PREKLINiK MODELLEMENIN ONEMI]

Prof. Dr. N.Nuray ULUSU*?

! Koc University, School of Medicine, Department of
Medical Biochemistry, Istanbul, Tiirkiye

2 Koc University Research Center for Translational Medicine
(KUTTAM), Istanbul, Tirkiye

Animal models (rats, mice, zebrafish, rabbits, etc.,) have been
using for a better understanding of the pathophysiology of the
disease, and to screen the potential drugs and novel therapies
for diseases in basic and clinical research. Using animal
models would solve and evaluate the underlying molecular
mechanisms, for instance, metabolic and epigenetic
variations, post-translational modifications, enzymatic
activity changes, inflammation-related changes,
hematological parameters, physiological, pathological,
histological, microbiota, changes in the blood-brain barrier
permeability, effects on organs, effects of drugs on cellular
metabolism, and other measurable biological processes
during the progression and therapy of the disease. There is no
single animal model for a disease. The first step of clinical
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studies is to create the appropriate animal model. The more
human-like animal model is accepted the more successful the
model. It is critically important to evaluate biochemical and
physiological processes during creating the specific disease
animal model and/or during the therapy. The species, gender,
age, cost, availability, laboratory conditions, biological
properties, and ethical implications are the key parameters
that need attention. The animal models can be classified as;
transgenic, knockout, chemical, genetic, inflammation-
induced, trauma animal model, or surgical-induced disease or
pathologic conditions induced. On the other hand, a group of
scientists are indicating the importance of usage of artificial
intelligence (Al) instead of experimental animals. The future
preclinic experimental animal model protocols will be
changed according to the needs of the century.

Keywords: Preclinic animal models, human-like animal
model, artificial intelligence

Temel ve klinik arastirmalarda hastaligin patofizyolojisinin
daha iyi anlagilmasi ve hastaliklara yonelik potansiyel
ilaglarin ve yeni tedavilerin taranmasi amaciyla hayvan
modelleri  (sican, fare, =zebra balig, tavsan vb.)
kullanilmaktadir. Hayvan modellerini kullanmak, altta yatan
molekiiler mekanizmalar1 ¢6zecektir metabolik ve epigenetik
degisiklikler, translasyon sonrasi modifikasyon, enzimatik
aktivite degisiklikleri, inflamasyonla iliskili degisiklikler,
hematolojik degisiklikleri, fizyolojik degisiklikleri, patolojik
degisiklikleri, histolojik  degisiklikler, —mikrobiyotada
degisiklikleri,  kan-beyin  bariyeri  gecirgenligindeki
degisiklikleri, organlar istiindeki etkisini, ila¢larin hiicre
metabolizmasindaki etkilerini, ve hastaligin ilerlemesi ve
tedavisi sirasinda olusan biitiin  biyolojik siireglerin
degerlendirilmesini saglayacaktir. Bir hastalik i¢in tek bir
hayvan modeli yoktur. Klinik ¢aligmalarin ilk adim1 uygun
hayvan modelinin olusturulmasidir. Olusturulan hayvan
modeli insana ne kadar ¢ok benzerse hayvan modeli o kadar
basarili olarak kabul edilir. Spesifik hastalikli hayvan
modelinin olusturulmasi sirasinda ve/veya tedavi sirasinda
biyokimyasal ve fizyolojik siireglerin degerlendirilmesi kritik
Onem tagimaktadir. Tiir, cinsiyet, yas, maliyet, bulunabilirlik,
laboratuvar kosullari, biyolojik 6zellikler ve etik ¢ikarimlar
dikkat edilmesi gereken temel parametrelerdir. Hayvan
modelleri su sekilde siniflandirilabilir; transgenik, nakavt,
kimyasal, genetik, iltthaplanma kaynakli, travma hayvan
modeli veya cerrahi kaynakli hastalik veya patolojik
durumlarm tetikledigi hayvan modeli olarak gruplandirilir.
Ote yandan bir grup bilim insan1 da deney hayvanlar1 yerine
yapay zeka (Al) kullamiminin 6nemine isaret ediyor.
Gelecegin preklinik deneysel hayvan modeli protokolleri
ylizyilin ihtiyaglarma gore degistirilecektir.

Anahtar Kelimeler: Klinik O6ncesi hayvan hastalik
modelleri, insana benzer hayvan modeli, yapay zeka, klinik
oncesi hayvan hatalik tedavi modelleri
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1S-23
CANCER VACCINES IN PERSONALIZED CANCER
TREATMENT: "PEPTIDE VACCINES"

[KISIYE OZEL KANSER TEDAVISINDE KANSER
ASILARI: “PEPTIT ASILAR"]

Prof. Dr. Hulya YAZICI
Istanbul Arel University, Faculty of Medicine, Department of
Medical Biology and Genetics, Istanbul, Tiirkiye

Cancer is a complex disease characterized by the presence of
thousands of numerical and qualitative genetic mechanisms
within a tumor, organized within a complex tumor
microenvironment. The ability of cancer cells to rapidly adapt
to environmental conditions and subsequently develop
resistance to drugs significantly reduces the success of
contemporary cancer treatments. Conventional treatment
methods exhibit disadvantages such as low specificity and
notable side effects. Immunotherapy has emerged as a novel
approach to cancer treatment, albeit its application is
currently limited to a few cancer types and a small subset of
patients. One recent advancement in tumor immunotherapy
involves the administration of peptide vaccines developed
against the tumor. Neoantigens, abnormal proteins produced
by cancer cells, are molecules created exclusively through
"non-synonymous" specific mutations present only in cancer
cells and absent in normal cells. Tumor neoantigens possess
high immunogenicity and are entirely personalized to an
individual's tumor. Recognized as non-self entities in the
body, neoantigens trigger an immune response not subject to
central and peripheral tolerance. Treatments involving
neoantigens, particularly those utilizing immunotherapeutic
approaches, enhance the immune system's responsiveness.
Neoantigenic peptide vaccines, developed in the present era,
offer advantages such as personalization, multitargeting,
safety, and a broad spectrum of action. These vaccines can be
employed for understanding and monitoring tumor survival
and immune checkpoint blockade responses. Additionally,
therapies bolstered by immunotherapy, particularly those
inducing T-cell responses against neoantigens, hold promise
for establishing and sustaining post-treatment immunological
memory, ensuring long-term treatment effects. The
preparation of peptide vaccines remains expensive and time-
consuming, and their ultimate therapeutic effectiveness is
limited by the challenge of achieving desired distribution to
lymphoid organs. There is currently no consensus or
standardized method for the administration of peptide
vaccines. Further development is essential to enhance the
long-term efficacy of peptide vaccines by promoting memory
formation post-treatment and preventing recurrence. In the
coming decade, advancements and the creation of new
algorithms used in the design and prediction of cancer
vaccines will aid in the identification of cancer peptide
vaccines. Additionally, rapid platform development in
pharmacology is crucial for the swift generation of these
vaccines.
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Kanser kompleks bir hastaliktir. Tiimoriin binlerce say1 ve
cesitte genetik mekanizmalar barindirmasi, kompleks
bir timér mikrogevresi iginde organize olmasi, kanserli
hiicrelerin, kendilerini ¢evresel kosullara hizlica adapte
etmeleri ve buna baglh olarak ilaglara direng gelistirmeleri
glinimiizde kanser tedavilerinin basarisini azaltmaktadir.
Konvansiyonel tedavi yontemlerinin disiik 6zgiillik ve
belirgin yan etkiler gibi dezavantajlari bulunmaktadir.
Giliniimiizde kanser tedavisinde yeni bir yaklasim olarak
immiinoterapi kullanilmaktadir. Ancak immiinoterapi ¢cok az
tip kanserde ve ¢ok az sayidaki kanser hastasinda
kullanilabilmektedir. Tiimdr immiinoterapisinde yeni ortaya
¢ikan yontemlerden biri tiimore karsi gelistirilen peptit ast
uygulamalaridir. Neoantijenler, kanser hiicreleri tarafindan
iiretilen anormal proteinlerdir. Bu anormal proteinler, normal
hiicrelerde bulunmayan sadece kanser hiicrelerindeki “non-
synonymous” spesifik mutasyonlar tarafindan olusturulan
molekiillerdir. Timor neoantijenleri yiiksek derecede
immiinojeniteye sahiptir ve tamamen kisinin tiimoriine
ozglidiir. Neoantijenler viicutta kendinden olmayanlar olarak
taninirlar ve merkezi ve periferik toleransa tabi olmayan bir
bagisiklik tepkisini tetiklerler. Ozellikle neoantigen ile
yapilan tedaviler, bagisiklik sistemini daha iyi harekete
gecirmektedir. Kisisellestirilmis kanser immiinoterapileri i¢in
yeni hedeflerdir. Gliniimiizde gelistirilen neoantijenik peptit
asilar, kisiye 6zel, cok hedefli, giivenli ve genis spektrumlu
olma gibi avantajlara sahiptir. Peptit asilar tiimoriin hayatta
kalmast ve immiin kontrol noktasi blokajina cevabin
anlagilmasinda ve takibinde kullanilabilirler. Ayrica,
immiinoterapiyle giiclendirilmis neoantijene spesifik T-
hiicresi tepkilerinin, tedavi sonrasi immiinolojik hafizay1
saglama ve siirdiirme kapasitesi, tedavinin uzun siireli etkisi
icin umut vadetmektedir. Peptit asilarinin hazirlanmasi hala
¢ok pahali ve zaman alicidir. Peptit asilarinin nihai terapotik
etkinligi, lenfoid organlara istenilen  uygunlukta
dagitilamadigindan  smurlidir.  Peptit asilarmin  hastaya
verilme yollar1 hakkinda hala bir ortak goriis ve ydntem
yoktur. Peptit asilariin tedaviden sonrada hafiza olusturarak
uzun siireli etkili olmast ve niiksli 6nlemesi yoniinden de
gelistirilmesi gerekmektedir. Oniimiizdeki on yilda kanser
agtlarmin dizayni ve tahmininde kullanilan algoritmalarin
daha da gelistirilmesi ve yenilerinin olusturmasi kanser peptit
asilarinin  tamimlanmasinda yardimci olacaktir. Bunun
yaninda farmakolojide de bu asilarin hizla olusturulacagi
platformlarin gelistirilmesi gerekmektedir.

Anahtar kelimeler: Kanser agilari, Neoantijenler, Peptit
asilar, Immiinoterapi.
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1S-24

RESPIRATORY EPITHELIAL-BARRIER MODEL
FOR ENVIRONMENTAL EXPOSURES
[CEVRESEL MARUZIYETLERE YONELIK
SOLUNUM EPIiTEL-BARiYER MODELI]

Assoc. Prof. Dr. Ozlem GOKSEL (KESKIN)

Ege University, Faculty of Medicine, Pulmonary,
Immunology and Allergy, Laboratory of Occupational/
Environmental Respiratory Diseases and Asthma, Ege
University Translational Pulmonary Research
Center(EGESAM), [zmir, Tirkiye

The lungs can be exposed to various harmful environmental
substances, and these exposures can have adverse effects on
respiratory health. Fine Particulate Matter (PM2.5) and
Coarse Particulate Matter (PM10) are tiny particles
suspended in the air, originating from sources such as vehicle
emissions, industrial processes, and combustion. Exposure to
particulate matter (PM), especially fine particulate matter
(PM2.5) and coarse particulate matter (PM10), can have
various harmful effects on the lungs. Inhalation of PM can
lead to immediate respiratory irritation, causing symptoms
such as coughing, throat irritation, and shortness of breath.
PM exposure triggers inflammation in the respiratory system,
affecting the airways and lung tissues. Persistent
inflammation can contribute to chronic respiratory diseases.
Individuals with pre-existing respiratory conditions, such as
asthma and chronic obstructive pulmonary disease (COPD),
may experience exacerbation of their symptoms due to PM
exposure. Long-term exposure to PM has been linked to
decreased lung function, particularly in children and the
elderly. This reduction in lung function may persist over time.
Epithelial barrier models are used to study the impact of
environmental exposures on the lung epithelium and
respiratory health. Although animal models are utilized to
assess the risks associated with these particles, human
relevant preclinical models are required to obtain tissue level
responses, especially considering the differences in species.
Herein, the cell-mediated immune response and epithelial
barrier integrity disruption effect of respirable PM2.5 and
smaller-sized inorganic silica dust exposures were
simultaneously evaluated within two relavant models; The
standardized biomimetic microfluidic chip platforms based a
human airway epithelial barrier AEB-on-a-chip model, and
immune cells included human bronchoscopial ex vivo airway
model. Computational fluid dynamics simulations were
performed by in silico COMSOL Multiphysics Program for
examination of diffusion of silica particles and shear stress
profiles under different flow conditions in the platform. The
fluorescent dye tracked Calu-3 cell examination and WST-1,
LDH, SEM, ELISA, IF and gRT-PCR analysis were carried
out to evaluate cell survivability, morphology, barrier
integrity and inflammation. Such platforms allow precise
control of exposure and provide a more biologically relevant
AEB model than traditional in vitro models.
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Akcigerler ¢esitli zararli ¢evresel maddelere maruz
kalmaktadir ve bu maruziyetler solunum sagligi iizerinde
olumsuz etkilere neden olabilirler. Ince Partikiil Madde
(PM2.5) ve Kalin Partikiil Madde (PM10), dogada natiirel
olarak bulunan, yani sira ara¢ emisyonlari, endiistriyel
stirecler ve yanma gibi kaynaklardan kaynaklanan havada
stiziilen minik pargaciklardir. PM'lerin solunmasi akut ya da
kronik solunum sistemi hastaliklarina, oksiiriik, bogaz tahrisi
ve nefes darlig1 gibi belirtilere neden olabilir. Astim ve kronik
obstriiktif akciger hastaligi (KOAH) gibi dnceden var olan
solunum sorunlarma sahip bireyler, PM'ye maruz
kaldiklarinda artan kronik inflamasyon semptomlarini
tetikleyebilir. PM'ye uzun vadeli maruziyet, ozellikle
cocuklar ve yashlarda, azalmis akciger fonksiyonu ile
iliskilendirilmistir. Bu akciger fonksiyonundaki azalma
zaman i¢inde maruziyet azalsa bile devam edebilir.

Epitelyal bariyer modelleri, PM2.5 dahil c¢evresel
maruziyetlerin akciger epitel dokusu ve solunum sagligi
tizerindeki etkilerini incelemek i¢in kullanilirlar. Bu
partikiillerle iliskilendirilen riskleri degerlendirmek igin
hayvan modelleri kullanilsa da, 6zellikle tiirler arasindaki
farklart  diisiindiigiimiizde, insanla iligkilendirilebilir
giivenilir invitro klinik modellere ihtiya¢ vardir. Bugiin
sizlere solunabilir PM2.5 ve daha kiiciik boyuttaki inorganik
silika tozlarina maruziyetin epitelyal bariyer {izerindeki
etkisini bir insan hava yolu epitel bariyer-AEB-on-a-chip
modeline dayali standartlastirilmig biomimetik mikrofluidik
¢ip platformu ve insan bronkoskopik ex vivo hava yolu
modelinin toza yamitini es zamanli olarak birlikte
degerlendiren  ¢alismamizdan  bahsetmek istiyorum.
Gelistirilen platformdaki farkli akis kosullart altinda silika
partikiillerinin diflizyonu ve kayma stresi profillerinin
incelenmesi i¢in in silico COMSOL Multiphysics Programi
tarafindan hesaplamali akigkanlar dinamigi simiilasyonlar
gerceklestirilmistir. Floresan boya isaretli Calu-3 hiicreleri
WST-1, LDH, SEM, ELISA, IF ve gRT-PCR analizleri ile
hiicrenin  canliligi, morfolojisi, bariyer biitiinligi ve
inflamasyonu agisindan incelenmistir. Bu tiir platformlar,
geleneksel in vitro modellere gore daha biyolojik yeni
modeller olusturmamizi ve ¢evresel maruziyetleri hassas bir
sekilde kontrol etmemizi saglayabilecek yenilik¢i platformlar
olarak i gdrme potansiyeline sahiptirler.

1S-25
PDX MODEL FOR LUNG CANCER

[AKCIGER KANSERINE YONELIiK PDX MODELI]

Hadi ROUHRAZI
Ege University Respiratory Research Center (EgeSAM)

Lung cancer, a global health challenge and one of a leading
cause of cancer-related deaths presents a multifaceted impact.
Beyond its physical toll, the economic and emotional burdens
on individuals and healthcare systems underscore the need for
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a comprehensive approach. In this landscape, traditional
cancer models face limitations, prompting a call for
innovative models that closely mimic human tumors.
Patient-derived xenografts (PDX), is a transformative
approach involving the implantation of patient-derived tumor
tissues into immunocompromised mice. This presentation
navigates the significance of PDX models in lung cancer
research, addressing challenges posed by tumor
heterogeneity, late-stage diagnoses, and treatment resistance.
The discussion delves into the necessity for sophisticated
models, emphasizing the importance of accurately replicating
the complexity of human tumors. PDX models, by preserving
genetic and histological characteristics, provide a reliable
preclinical testing platform.

Further exploration focuses on the relevance of PDX models
in lung cancer, highlighting their applications in drug
development, personalized medicine, and understanding
tumor biology. Their ability to recapitulate the complexity
and heterogeneity of lung cancer tumors is emphasized.

The establishment of PDX models is detailed, emphasizing
the maintenance of the tumor microenvironment. Challenges,
including engraftment success rates and long engraftment
times, are addressed. Continuing, it focuses on validating
PDX models, employing methods like genomic analysis and
histopathological examination. The presentation then unfolds
the pivotal role of PDX models in drug development,
showcasing successful discoveries like Osimertinib and
Crizotinib. The limitations of PDX models are then discussed,
encompassing factors such as engraftment efficiency,
immune system mismatch, and high cost. Future directions,
presented in Continue, suggest advancements like humanized
mouse models and co-implantation of stromal cells.

In essence, this comprehensive overview positions PDX
models as a powerful tool, revolutionizing the development
of personalized treatment plans and fostering a targeted
approach to lung cancer therapy.

Kiiresel bir saglik sorunu olan ve kansere bagli 6liimlerin
onde gelen nedenlerinden biri olan akciger kanseri, ¢ok yonlii
bir etki sunmaktadir. Fiziksel maliyetinin Stesinde, bireyler
ve saglik sistemleri tizerindeki ekonomik ve duygusal yiikler,
kapsamli bir yaklasima olan ihtiyacin altini ¢iziyor. Bu
ortamda gelencksel kanser modelleri sinirlamalarla karsi
karstya kaliyor ve bu da insan tiimorlerini direkt taklit eden
yenilik¢i modeller igin ¢agriya yol agiyor.

Hastadan tiiretilmis ksenogreftler (PDX), hastadan tiiretilmis
timor  dokularmin  bagisikligit  baskilanmig  farelere
implantasyonunu igeren doniistiiriicii bir yaklagimdir. Bu
sunum, akciger kanseri arastirmalarinda PDX modellerinin
onemine deginerek tiimdr heterojenliginin, geg evre tanilarin
ve tedavi direncinin yarattig1 zorluklar1 ele almaktadir.
Sunum, insan tiimdrlerinin karmasikligimin dogru bir sekilde
kopyalanmasinin 6nemini vurgulayarak karmasik modellerin
gerekliligini arastirtyor. PDX modelleri genetik ve histolojik
ozellikleri koruyarak giivenilir bir klinik 6ncesi test platformu
saglar.

Daha ileri aragtirmalar, PDX modellerinin akciger
kanserindeki dnemine odaklanarak ilac gelistirme,
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kisisellestirilmis tip ve tiimor biyolojisinin anlagilmasindaki
uygulamalarim1  vurgulamaktadir. Akciger  kanseri
timorlerinin  karmasikligint ve heterojenligini 6zetleme
yetenekleri vurgulanmaktadir.

PDX modellerinin  kurulmasi, timor mikrogevresinin
korunmasini vurgulayarak ayrtihidir. Implantasyon basari
oranlart ve uzun agilama siireleri gibi zorluklar ele
alimmaktadir.

Devaminda, genomik analiz ve histopatolojik inceleme gibi
yontemleri kullanarak PDX modellerini dogrulamaya
odaklaniyor. Sunum daha sonra Osimertinib ve Crizotinib
gibi basarili kesifleri sergileyerek PDX modellerinin ilag
gelistirmedeki 6nemli roliinii ortaya koyuyor.

Daha sonra implantasyon verimliligi, bagisiklik sistemi
uyumsuzlugu ve yiiksek maliyet gibi faktorleri kapsayan
PDX modellerinin sinirlamalari tartisilmaktadir. Devaminda
sunulan gelecekteki talimatlar, insanlastirilmis fare modelleri
ve stromal hiicrelerin birlikte implantasyonu gibi ilerlemeler
onermektedir.

Temelde bu kapsamli genel bakis, PDX modellerini gii¢lii bir
ara¢g olarak konumlandirtyor, kigisellestirilmis tedavi
planlarinin gelistirilmesinde devrim yaratiyor ve akciger
kanseri tedavisine hedefe yonelik bir yaklagimi tesvik ediyor.

1S-26
INFLUENZA MODELING IN EX VIVO
ORGANOTYPIC SHEEP LUNG TISSUE CULTURE

[EX-VIVO ORGANOTIPiK KOYUN AKCIiGERi
DOKU KULTURUNDE INFLUENZA
MODELLEMESI]

Ece YILDIZ OZTURK?®Y>f, Pelin SAGLAM METINER?,
Asli TETIK VARDARLI*, Candan CICEK5, Ozlem
GOKSEL, Tuncay GOKSEL?®, Ozlem YESIL
CELIKTAS®

'Ege University, Translational Pulmonology Research Center
(EgeSAM), Izmir, Tiirkiye

2Yasar University, Department of Food Processing, Food
Technology Program, 1zmir, Tiirkiye

3Ege University, Department of Bioengineering, Faculty of
Engineering, Izmir, Tirkiye

“Ege University, Faculty of Medicine, Department of Medical
Biology, lzmir, Tirkiye

SEge University, Faculty of Medicine, Department of Medical
Microbiology, Izmir, Tiirkiye

®Ege University, Faculty of Medicine, Department of
Pulmonary Diseases, Department of Allergy and
Immunology, Izmir, Tirkiye

1Ece Yildiz-Oztiirk and Pelin Saglam-Metiner contributed
equally as first authors.

Antiviral strategies targeting host systems in viral infections
have both therapeutic and prophylactic potential and may
help reduce the development of virus resistance. Nafamostat
Mesylate (NM) is a synthetic serine protease inhibitor used in
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the treatment of acute inflammatory diseases such as
intravascular coagulation, shock and pancreatitis. In addition
to its various therapeutic effects, NM has been shown to have
suppressive effects on SARS-CoV-2 and other seasonal
influenza infections through its ability to inhibit serine
protease, which causes the development of airway
inflammation.In drug discovery and safety studies, the
organotypic lung tissue culture model, which preserves in
vivo microenvironmental conditions, lung physiology,
functionality and cellular relationships, has been shown to be
a reliable, convenient and cost-effective method for the
evaluation of antiviral agent4. This model is a potential
solution for translational models as it provides the
opportunity to examine more than one region of the lung in
studies aimed at evaluating diseases in preclinical infection
treatments. It also eliminates disadvantages such as high costs
in in vivo cultures and ethical concerns in animal
experiments. Infection models prepared with ex vivo lung
tissue sections are critical for identifying potential
therapeutics that can suppress viral replication and
accelerating their transition to the clinic in preventing or
mitigating viral infections that cause recurrent epidemics and
global pandemics6. Within the scope of the study, ex vivo
organotypic lung tissue culture and in vitro Calu-3 human
lung airway epithelial cell culture were compared and
evaluated. In this context, characterization tests were
performed to evaluate the therapeutic and antiviral activities
of NM. Safety doses of NM, which reduces virus infectivity
while preserving cell/tissue viability and total protein content,
were determined as 10 uM for in vitro culture and 22 pM for
the ex vivo PCLS model. It has been shown that cell death
and proinflammatory responses due to virus infectivity are
reduced. The inflammatory response to viral infection and
NM treatment has been shown to support the ex vivo
organotypic infection model established with HIN1-infected
tissue sections. It is concluded that the effect of NM in
reducing virus penetration is promising and that the use of ex
vivo organotypic lung tissue culture as a preclinical model is
very suitable for screening candidate therapeutics in viral
infections.

Viral enfeksiyonlarda konakgi sistemleri hedef alan antiviral
stratejiler hem terapdtik hem de profilaktik potansiyele
sahiptir ve virlis direnci gelisiminin azaltilmasima yardime1
olabilmektedir.Nafamostat Mesilat (NM), intravaskiiler
pihtilasma, sok ve pankreatit gibi akut inflamatuar
hastaliklarin tedavisinde kullanilan sentetik serin proteaz
inhibitoridiir. NM'nin ¢esitli terapotik etkilerinin yanisira,
hava yolu inflamasyonunun gelismesine neden olan serin
proteazi inhibe etme yetenegi ile SARS-CoV-2 ve diger
mevsimsel grip enfeksiyonlar1 iizerinde baskilayici etkileri
oldugunu gosterilmistir.ilac kesfi ve giivenlik caligmalarinda,
in vivo mikrogevre kosullarini, akciger fizyolojisini,
islevselligini ve hiicresel iliskileri koruyan organotipik
akciger doku kiiltiirii modelinin, antiviral ajanlarin
degerlendirilmesinde giivenilir, kullanislt ve uygun maliyetli
bir yontem oldugu gosterilmistir. Preklinik enfeksiyon
tedavilerinde hastaliklarin degerlendirilmesine yonelik
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caligmalarda bu model akcigerin birden fazla bolgesini
inceleme firsat1 sagladigi icin translasyonel modeller icin
potansiyel bir ¢6ziim olmaktadir. Ayrica in vivo kiiltiirlerde
yiiksek maliyet ve hayvan deneylerinde etik kaygilar gibi
dezavantajlar1 da ortadan kaldirmaktadir. ex vivo akciger
doku kesitleri ile hazirlanan enfeksiyon modelleri,
tekrarlayan salginlara ve kiiresel pandemilere neden olan
viral enfeksiyonlarin 6nlenmesinde veya hafifletilmesinde
viral replikasyonu baskilayabilen potansiyel terapdtiklerin
belirlenmesinde ve klinige gegisini hizlandirmak igin kritik
oneme sahiptir6. Caligma kapsaminda ex vivo organotipik
akciger doku kiiltiirii ve in vitro Calu-3 insan akciger hava
yolu epitel hiicre kiiltiirti karsilagtirilarak degerlendirilmistir.
Bu baglamda NM'nin terapotik ve antiviral aktivitelerini
degerlendirmek igin karakterizasyon testleri yapilmistir.
Hiicre/doku canliligin1 ve toplam protein icerigini korurken
viriis enfektivitesini azaltan NM'nin giivenlik dozlar1 in vitro
kdiltiir icin 10 pM ve ex vivo PCLS modeli i¢in 22 pM olarak
belirlenmistir. Viriis enfektivitesine bagli hiicre 6limii ve
proinflamatuar yanitlarin azaldigi gosterilmigtir. Viral
enfeksiyona ve NM tedavisine karsi olusan inflamatuar
yanitin, HIN1 ile enfekte doku kesitleriyle olusturulan ex
vivo organotipik  enfeksiyon modelini  destekledigi
gosterilmigtir. NM'nin viriis penetrasyonunu azaltmadaki
etkisinin iimit verici oldugu ve ex vivo organotipik akciger
doku kiiltiiriiniin preklinik model olarak kullanilmasinin viral
enfeksiyonlarda aday terapétiklerin taranmasi i¢in ¢ok uygun
oldugu sonucuna varilmistir.
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OP1-1: SELF-CARE BEHAVIORS IN ADULT RATS
IN THE LIPOPOLYSACCHARIDE-INDUCED
NEUROINFLAMMATION MODEL

[LIPOPOLISAKKARIT KAYNAKLI
NOROINFLAMASYON MODELINDE YETiSKIiN
SICANLARDA OZ BAKIM DAVRANISLARI]|

Hasan CALISKAN!, Seda KOCAK?

!Balikesir University, Faculty of Medicine, Department of
Physiology, Balikesir, Tiirkiye

2Kirsehir Ahi Evran University, Faculty of Medicine,
Department of Physiology, Kirsehir, Tiirkiye

Objective: The behaviors performed by the living being to
maintain its health and life are within the scope of self-care.
The aim of this study was to investigate self-care behaviors
in a lipopolysaccharide (LPS)-induced neuroinflammation
model.

Materials-Methods: Adult male 20 Wistar albino rats were
divided into two groups (n=10), (Control; LPS).
Neuroinflammation was induced with 2 mg/kg LPS.
Behavioral tests were performed 6 hours after LPS
administration. Open field test was performed to evaluate
locomotor activity and anxiety-like behaviors for 5 minutes.
Anhedonia table was analyzed by sucrose preference test.
Self-care behaviours were evaluated with 5 minutes spray
test. Behaviors were recorded on video and analyzed. Student
t-test and Shapiro Wilk test were used as statistical tests.

Results: In the neuroinflammation group, piloerection of the
hairs was observed in the first 30 minutes and the prostration
behavior was observed in the first 50 minutes. In the open
field test, the time spent in the central area, rearing, and the
total distance traveled decreased (p<0.001). In the splash test,
grooming duration and frequency were significantly
decreased in the neuroinflammation group (p<0.001).
Grooming latency was prolonged (p<0.001). In the 24-hour
sucrose preference test, the total amount of sucrose water
consumed decreased below 65% in the LPS group.

Conclusions: In the present study, grooming behavior, which
is a self-care behavior, was negatively affected in subjects
with the neuroinflammation model. Self-grooming-cleaning
behavior triggered by splashing sugar water was severely
decreased. In addition, locomotor activity decreased and
anxiety-like behaviors increased. Anhedonia-like behaviours
increased in the subjects. This preclinical study will pave the
way for new studies.

Keywords: Neuroinflammation, self-care behavior, splash
test
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*Project Name: The role of artemin in the pathophysiology
of  depression in a lipopolysaccharide-induced
neuroinflammation model, Balikesir University BAP, Project
No: 2023/129

Amag: Canlinin saghigini ve yasamini siirdiirmek igin
gerceklestirdigi davranislar 6z bakim kapsamindadir. Bu
caligmanin amaci lipopolisakkarit (LPS) ile olusturulmus
noroinflamasyon  modelinde  6zbakim  davranislarini
incelemektir.

Gerec-Yontem: Yetigkin erkek 20 adet Wistar albino sigan
iki gruba ayrildi (n=10), (Kontrol; LPS). 2 mg/kg LPS ile
noroinflamasyon olusturuldu. LPS uygulamasindan 6 saat
sonra davranis testleri yapildi. Anksiyete benzeri davraniglar
ve lokomotor aktiviteyi degerlendirmek igin 5 dakika agik
alan testi yapildi. Anhedoni tablosu seker sec¢im testi ile analiz
edildi. Oz bakim davramglar1 5 dakika piiskiirtme testi ile
degerlendirildi. Davranislar videoya kaydedildi ve analiz
edildi. Istatistik testi olarak student t testi ve Shapiro Wilk
testi kullanildi.

Bulgular: Noroinflamasyon grubunda ilk 30 dakika i¢inde
tilylerde piloereksiyon, basini agagiya dogru tasima davranisi
ise ise ilk 50 daikada goriildii. A¢ik alan testinde merkez
bolgede gegen siire, iki ayagi {izerine kalkma davranigi ve
toplam katedilen mesafe azaldi (p<0.001). Piskiirtme
testinde kasinma siliresi ve frekanst noéroinflamasyon
grubunda anlamh diizeyde azaldi (p<0.001). Ik kasginmaya
kadar gecen siire ise uzadi (p<0.001). 24 saatlik seker se¢im
testinde toplam tiiketilen sekerli su miktar1 LPS grubunda
%065 altina diistii.

Sonu¢: Sunulan ¢alismada néroinflamasyon modeli
olugturulmus deneklerde 6zbakim davranisi olan kasinma
davranist olumsuz etkilenmistir. Sekerli su piiskiirtiilerek
tetiklenen kendini timar etme-temizleme davranisi ciddi
bicimde azalmistir. Ayrica lokomotor aktivite azalmis,
anksiyete benzeri davraniglar artmistir. Deneklerde anhedoni
benzeri davranislarda artmistir. Sunulan klinik dncesi bu
calisma yeni ¢aligmalarin 6niinii agacaktir.

Anahtar Kelimeler: Noroinflamasyon, 6zbakim
davranislari, piiskiirtme testi
*Proje  Ismi:  Lipopolisakkarit  ile  olusturulmus
noroinflamasyon  modelinde, arteminin  depresyon

patofizyolojisindeki rélii, Balikesir Universitesi BAP, Proje
No0:2023/129
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OP1-2: EFFECTS OF GENETIC AND DIET-INDUCED
OBESITY ON MAMMARY TUMORIGENESIS VIA
LEPTIN IN MMTV-TGF-A MICE

[MMTV-TGF-A FARELERDE, GENETIK VE DIETLE

INDUKLENEN OBEZITENIN MEME
TUMOROGENEZINDE LEPTIN UZERINDEN
ETKISi]

Basak CELTIKCI

Hacettepe University, Faculty of Medicine, Department
of Medical Biochemistry, Ankara, Tiirkiye

Objective: Breast cancer is the most common cancer in
women all over the world. Due to increasing obesity
(correlated with poor prognosis), there is an urgent need to
identify biological mediators that can link immune
surveillance and breast cancer development. Our aim is to
elucidate the mechanisms of pathogenesis associated with
obesity that mediate the progression and metastasis of breast
cancer.

Materials-Methods: MMTV-TGF-a mice overexpress
human TGF-a and develop mammary tumors. As a genetic
mouse model of obesity, the obob mouse (Lep) has leptin
deficiency and the dbdb mouse (Lepr) has a leptin receptor
defect. In my post-doc study, these two mouse models were
crossed, and TGF-a Lep and Lepr mice (wild-type,
heterozygous and obese) were followed until the age of 2
years. Breast tumor latency, incidence, and tumor burden as
well as pathology of tumors and other organs were
determined. MMTV-TGF-a mice were fed high (HF) and low
fat (LF) diets. In all groups, serum leptin levels were
measured by using ELISA and breast tumor leptin receptor
(R) levels were measured by using Western Blot.

Results: While no mammary tumors were observed in
Lep®Lep® (n=59) and Lepr®Lepr® (n=42) mice, mammary
tumors were observed in 44 of 74 lean wild-type mice. Lean
tumor-bearing mice tended to be heavier than those without
tumors, even when body weight was corrected for tumor
weight. After crossing, heterozygous mice were heavier and
had a higher incidence of mammary tumors and shorter
latency compared with wild-type mice, suggesting an effect
of body weight. In HF-fed mice, mammary tumor latency was
inversely proportional to body weight. In those with obesity
resistant (OR), latency was shorter and their body fat was
higher than in LFs with the same body weight. Mammary
tumors were observed in MMTV-TGF-o mice, at least LF
(36/72), then OR (59/82), obese (65/81), most prone to
obesity (OP) (76/76), were correlated with serum leptin and
R levels.

Conclusion: MMTV-TGF-a mice with diet-induced obesity
developed mammary tumors, which is correlated with serum
leptin and R levels. Tumor development is related to body fat,
as OR mice with increased body fat have shorter tumor
latency than LF mice.
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Keywords: Obesity, breast cancer, mouse, leptin, leptin
receptor

Amac: Meme kanseri, tiim diinyada kadinlarda en sik goriilen
kanserdir. Artan obezite nedeniyle (kétii prognozla korele),
immiin gozetim ve meme kanseri gelisimi arasinda baglanti
kurabilen biyolojik aracilar tanimlamaya acil bir ihtiyag
vardir. Amacimiz, obezite ile iliskili, meme kanserinin
ilerlemesine ve metastazina aracilik eden patogenezdeki
mekanizmalar1 aydinlatmaktir.

Gere¢-Yontem: MMTV-TGF-a fareleri, insan TGF-a'sini
asir1 eksprese eder ve meme tiimorleri gelistirir. Genetik
obezite fare modeli olarak, obob faresinde (Lep) leptin
eksikligi vardir ve dbdb faresinde (Lepr), leptin reseptor
defekti vardir. Post-doc calismamda, bu iki fare modeli
ciftlestirilerek, TGF-a Lep ve Lepr fareleri (wild-type,
heterozigot ve obez) 2 yasma kadar takip edildi. Meme
timoriniin latentligi, insidansi ve tiimor yiikiiniin yan1 sira
tiimorlerin ve diger organlarin patolojisi belirlendi. MMTV-
TGF-a farelerinden yiiksek (YY) ve diisiik yagli (DY) dietle
beslendi. Tiim gruplarda, ELISA ile serum leptin ve Western
Blot ile meme tiimorii leptin reseptor (R) diizeyleri 6l¢iildii.

Bulgular: Lep®Lep® (n=59) ve Lepr®Lepr® (n=42)
farelerde hi¢ meme tiimorii gézlenmezken, zayif wild-type 74
farenin 44’tinde meme tiimorii gézlendi. Timor tasiyan zayif
fareler, viicut agirligi timor agirligina gore diizeltilse bile,
timor olmayanlara goére daha agir olma egilimindeydi.
Ciftlestirilme sonrasi, heterozigot fareler daha agirdi ve wild-
type farelerle karsilastirildiginda daha yiiksek meme timori
insidansina ve daha kisa latentlige sahipti, bu da viicut
agirhigimm bir etkisi oldugunu gosterdi. Y'Y beslenen
farelerde, meme tiimorii latentligi, viicut agirligiyla ters
orantiliydi. Obezite resistant (OR) olanlarda, latentlik, ayn
viicut agirhigina sahip DY’lara gore daha kisaydi ve viicut
yaglar1 daha fazlaydi. En az DY (36/72), sonra OR (59/82),
sisman (65/81), en ¢ok obeziteye yatkin (OY)(76/76)
MMTV-TGF-a farelerde, meme tiimori gozlendi, serum
leptin ve R seviyeleri ile korele idi.

Sonug¢: Diyetin neden oldugu obeziteye sahip MMTV-TGF-
a farelerinde, serum leptin/R seviyeleri ile korele, meme
timorleri gelisti. Viicut yagi artan OR farelerin, DY ’lere gore
timor latentligi daha kisa oldugundan, timér gelisimi viicut
yagtyla iligkilidir.

Anahtar Kelimeler: Obezite, meme kanseri, fare, leptin,
leptin reseptor
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OP1-3: INVESTIGATION OF THE PROTECTIVE
EFFECT OF ORIGANUM HYPERICIFOLIUM
EXTRACTS ON T-BHP-INDUCED OXIDATIVE
DAMAGE IN FIBROBLAST CELL LINE

[ORIGANUM HYPERICIFOLIUM (DELiK MERCAN)
EKSTRAKTLARININ FIBROBLAST HUCRE
SERISINDE T-BHP iLE iNDUKLENMIS OKSIiDATIF
HASAR UZERINE KORUYUCU ETKISIiNIN
ARASTIRILMASI]

Ceylan OZSOY HEPOKUR?, Faruk Kaan CELIK?, Sema
MISIR?, Ozlem KUCUKHUSEYIN3, Mehmet Tolgahan
HAKANS, S. Umit ZEYBEK?, Durdane Serap KURUCA?,
Ilhan YAYLIM?3

1Cumhuriyet University, Faculty of Pharmacy, Department of
Biochemistry, Sivas, Tiirkiye

2y1ldiz Technical University, Faculty of Arts and Sciences,
Molecular Biology and Genetics, Istanbul, Tiirkiye

3Istanbul University, Institute of Aziz Sancar Experimental
Medicine, Department of Molecular Medicine, Istanbul,
Tiirkiye

“Istanbul  University, Istanbul Faculty of Medicine,
Department of Physiology, Istanbul, Tiirkiye

Objective: In this study, the protective effect of the endemic
species Origanum hypericifolium on t-BHP damaged
fibroblast cells was investigated.

Materials-Methods:  Origanum  hypericifolium  plant
material was collected and extracted with ethanol. The extract
was filtered and stored at -20°C. Total Polyphenolic Content
(TPC) and Total Flavonoid Content (TFC) were determined
spectrophotometrically using Folin-Ciocalteu and aluminum
chloride colorimetric methods. Iron reducing power and
DPPH radical scavenging activity were also measured. In cell
culture, the number, viability and oxidative stress parameters
of primary fibroblast cells were determined. Total antioxidant
and oxidant status were determined with commercial Kits,
while MDA, SOD, CAT, GPx antioxidant enzymes and 8-
oxoguanine levels were measured and analyzed to examine
the oxidative damage caused by t-BHP. Apoptosis
measurements were performed by flow cytometry using
Annexin V and PI.

Results: At the end of the 4-hour recovery period the ethanol
extract of Origanum hypericifolium decreased the amount of
MDA and 8-oxo-guanine formed in fibroblast cells damaged
by t-BHP (300uM). In addition, CAT, GPx, SOD enzyme
activities were not significantly increased. According to
Annexin V analysis results; it was observed that ethanol
extract of Origanum hypericifolium significantly increased
the amount of intact fibroblast cells and significantly
decreased the amount of necrosed cells compared to 300 pM
t-BHP group.

Conclusion: In conclusion, this study demonstrated for the
first time the protective activity of ethanol extract of
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Origanum hypericifolium against t-BHP-induced oxidative
damage in fibroblast cells under in vitro conditions. The
findings are the pioneer of various in vitro and in vivo studies

Keywords: Origanum hypericifolium, t-BHP, Antioxidant,
Fibroblast cell line(L929)

Acknowledgment: We would like to thank the IU BAP Unit
for the realization and completion of the project supported
by the IU BAP Unit with the project number BYP-2016-
20893.

Amag: Bu calismada Endemik bir tiir olan Origanum
hypericifolium (Delik Mercan)’un t-BHP ile hasar verildikten
sonra fibroblast hiicrelerindeki koruyucu etkisi aragtirtlmistir.

Gerec ve Yontem: Origanum hypericifolium (Delik Mercan)
bitkisi topland1 ve etanol ile 72 saat 150 rpm de 420C’de
ekstrakte edildi. Inkiibasyonun sonunda ekstrakt siiziildii,
filtrelenip -20°C'de saklandi. Toplam Polifenolik Icerik
(TPC) ve Toplam Flavonoid I¢erigi (TFC), spektrofotometrik
yontemlerle  Folin-Ciocalteu ve  aliminyum  kloriir
kolorimetrik metotlar1 kullanilarak belirlendi. Ayrica, demir
indirgeyici glic ve DPPH radikal siipiiriicii aktivite de
6l¢iildii. Hiicre kiiltliriinde, primer fibroblast hiicrelerinin
sayimi, canliligi ve oksidatif stres parametreleri belirlendi.
Total antioksidan ve oksidan statiileri ticari kitlerle tespit
edilirken, MDA, SOD, CAT, GPx antioksidan enzimleri ile
8-oksoguanin seviyeleri olgiildii. Ayrica, t-BHP'nin neden
oldugu oksidatif hasarin incelenmesi igin MDA, antioksidan
enzimler ve 8-oksoguanin diizeyleri incelendi. Apoptoz
Olctimleri ise flow sitometri ile Anneksin V/ PI kullanilarak
yapildi.

Bulgular: t-BHP (300uM) ile hasarlanmis fibroblast
hiicrelerinde 4 saatlik iyilesme siiresi sonunda 100, 300, 500
ug/mL etanollii Origanum hypericifolium ekstraktinin t-BHP
grubuna gore olusan MDA ve 8-0kso-guanin miktarini
azalttig1 gozlendi. Ayrica t-BHP grubuna goére olusan CAT,
GPx, SOD enzim aktivilerini anlamli olarak artirdig
gozlenmemistir. Anneksin V analiz sonuglarina gore;
etanollii Origanum hypericifolium ekstraktinin, 300 uM t-
BHP grubuna gore saglam fibroblast hiicre miktarini anlaml
olarak arttirdig1 ve nekroza giden hiicre miktarmi anlamli
olarak azalttig1 gozlendi.

Sonu¢: Sonu¢ olarak bu c¢alismada ilk defa etanolli
Origanum hypericifolium ekstraktinin in vitro sartlarda
fibroblast hiicrelerinde t-BHP ile indiiklenmis oksidatif
hasara karg1 koruyucu etkinligi ortaya konuldu. Elde edilen
bulgular c¢esitli in vitro ve in vivo caligmalarin Onciisii
niteligindedir.

Anahtar Kelimeler: Origanum hypericifolium, t-BHP,
Antioksidan, Fibroblast hiicre hatt1 (L929)

Tesekkiir: I.U BAP Birimi tarafindan BYP-2016-20893 nolu
proje ile desteklenen projenin gerceklestirilerek sonuca
ulastirilmas1 adina 1.U BAP Birimine tesekkiirlerinizi
sunariz.
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OP1-4: INVESTIGATION OF THE ROLE OF ZUOTIN-
RELATED FACTOR-1 PROTEIN IN BREAST
CANCER METASTASIS IN TERMS OF TUMOR
MICROENVIRONMENT

[ZUOTIN iLE iLiSKiLi FAKTOR-1 PROTEININIiN
MEME KANSERI METASTAZINDAKiI ROLUNUN
TUMOR MIiKROCEVRESI ACISINDAN
INCELENMESI]

Aysequl KAYMAK OZDEMIR

Ege University, Faculty of Pharmacy, Department of
Biochemistry, Izmir, Tiirkiye

Objectives: ZRF1 (DNAJC2) is identified as a chromatin
associated protein which plays a crucial role in the epigenetic
regulation of gene transcription in stem cells and cancer. The
aim of this study is to examine the role of ZRF1 in breast
cancer metastasis particularly in the tumor microenvironment
(TME).

Materials-Methods: RNA-sequencing was carried out on
3D spheroids which were obtained from control and ZRF1-
depleted MCF-7 breast cancer cells. Biological processes for
most differentially expressed genes were identified according
to GO analysis. Correlation matrix and gene signature
analysis were performed by TNM Plot program. mRNA
levels of target genes were confirmed by gRT-PCR, and
secreted protein levels were determined by ELISA.
Association between our gene of interests (GOI) and immune
infiltrates was examined by TIMER program. The effects of
GOl on refractory free survival (RFS) were investigated by
KM Plotter program.

Results: Genes that are upregulated upon ZRF1 knockdown
are highly enriched in biological processes including innate
immune response, inflammatory response, and cytokine
production and release. Among them, S100A8 and S100A9
have the higher correlation score in breast tumors and are
found to be related with neutrophil infiltration.

Conclusion: Tumour-associated neutrophils (TAN) in TME
have recently gained a lot of attention with their role in the
metastatic cascade. Our data indicate that expression of
S100A8 and S100A9 are increased in the primary breast
tumour in the absence of ZRF1. As a result, these proteins
may act as chemoattractant for TANs and contribute to
refractory breast cancer.

Keywords: breast cancer, tumor microenvironment, tumor
associated neutrophils, ZRF1

The project numbered 2217294 and titled "Investigation of
the effects of ZRF1 on the interaction between S100 proteins
and tumor-associated neutrophils and the influences of this
interaction on breast cancer metastasis” is supported by
TUBITAK 3501.

Amac¢: ZRF1 (DNAJC2), kok hiicrede ve kanserde gen
transkripsiyonun epigenetik olarak diizenlenmesinde kritik
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rol oynayan kromatin ile iliskili bir proteindir. Bu ¢aligmanin
amact ZRF 1 nin meme kanseri metastazindaki roliiniin timor
mikrogevresi (TME) 6zelinde incelenmesidir.

Gere¢-Yontem: ZRF1’nin susturulmasini takiben MCF-7
meme kanseri hiicrelerinden 3D sferoidler elde edilmis ve bu
sferoidlerde RNA sekanslama yapilmistir. Kontrole kiyasla
ekspresyonlar1 en ¢ok artan genlerin zenginlestirilmis Gen
Ontolojisi'ne (GO) gore dagilim gosterdikleri biyolojik
stiregler tanimlanmig; TNM Plot programi ile korelasyon
matriks ve gen imza analizleri yapilmistir. Hedef genlerin
MRNA seviyeleri gRT-PCR, sekrete protein seviyeleri
ELISA ile tespit edilmistir. Bahsi gecen genlerin farklh
immiin hiicre alt tiplerinin meme tiimdriine infiltrasyonlari
TIMER programi ile meme kanseri Ozelinde RFS’ye
(Refractory Free Survival) olan etkisi KM Plotter programi
ile incelenmistir.

Bulgular: ZRF1’nin susturulmasimi takiben ekspresyonlar
en ¢ok artan genler dogal immiin yanit, inflamatuvar yant,
sitokin dretimi ve salimmi gibi biyolojik siireglerde
zenginlesmis olarak bulunmustur. Ekspresyonu en ¢ok artan
100 genin daha ¢ok metastatik dokularda g6zlendigi, meme
timoriinde en yiiksek korelasyon gosteren S100A8 ve
S100A9 genlerinin ayn1 zamanda TME’ye infiltre nétrofil ile
iliskili oldugu bulunmustur. SI00A8 ve S100A9’un yiiksek
ekspresyon seviyelerinin refrakter meme kanseri i¢in bir risk
olusturdugu tespit edilmistir.

Sonu¢: TME’de bulunan tiimér iligkili nétrofiller (TAN)
metastatik kaskaddaki rolleri ile son yillarda 6nem kazanmig
hiicreler olup, tiimor hiicrelerinin kendileri tarafindan iiretilen
ve ekstraseliiler ortama salinan kemokinlerin de yardimiyla
TME’ye ¢agrilmaktadirlar. Elde ettigimiz On veriler
ZRF1’nin yoklugunda S100A8 ve S100A9’un primer meme
timoriinde arttigini, bu proteinlerin bir yandan TAN’lar
acisindan kemoattraktant rol istlenebilirken diger yandan
refrakter kansere katkida bulunuyor olabilecegine isaret
etmektedir.

Anahtar Kelimeler: meme kanseri, timor mikrogevresi,
tiimor iligkili nétrofil, ZRF1

2217294 no’lu ve “ZRF1’nin S100 Proteinleri ve Timor-
Mliskili Nétrofiller Arasindaki Etkilesime ve Bu Etkilesimin
Meme Kanseri Metastazina Olan Etkilerinin Arastirilmasi”
baslikl1 proje TUBITAK 3501 tarafindan desteklenmektedir.
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OP1-5: DEVELOPMENT OF MULTIFUNCTIONAL
NANOCARRIERS FOR DOXORUBICIN-RESISTANT
MDA-MB-231 BREAST CANCER

[DOKSORUBISINE DIRENCLiI MDA-MB-231 MEME
KANSERINE YONELIK COK ISLEVLI NANO
TASIYICILARIN GELIiSTIiRILMESI]

Zekiye Sultan ALTUN!, Selen KUM OZSENGEZER!,
Ekrem OZDEMIR?, Sevgi KILIC OZDEMIR?

!Dokuz Eyliil University, Institute of Oncology, Department
of Basic Oncology, [zmir, Tiirkiye

2Izmir Institute of Technology, Department of Chemical
Engineering, Izmir, Tirkiye

Introduction: The most commonly used chemotherapy agent
in the treatment of triple negative (estrogen, progesterone and
HER2) metastatic breast cancer is Doxorubicin (DOX) from
the anthracycline family. Fucoidan (FUC), produced from
brown algae, has anti-tumor effects. In this study, it was
aimed to develop multifunctional nanocarriers containing
fucoidan for the treatment of metastatic breast cancer and to
demonstrate their effectiveness in vitro.

Materials-Methods: MDA-MB-231 breast cancer cells
were grown in DMEM with 10% FBS in an incubator at 37°C.
DOX-containing liposomes were produced and coated with
FUC. Cells were treated with DOX and FUC and their
liposomal forms for 24, 48, and 72 h. Cell viability was
measured using the MTT assay. IC50 was calculated and cells
were treated with DOX to induce resistance for 6-8 months.
Resistance formation was evaluated by RT-PCR by
expression changes of P-gp and MRP-1 resistance genes. R
software was used in statistical analysis.

Results: MDA-MB-231 cells developed resistance to DOX
at increasing concentrations based on the 1C50 dose. As a
result of cell viability experiments, 25uM resistance dose was
determined and the development of resistance in cells was
demonstrated through the change in P-gp and MRP1
expressions.

Conclusion: In order to conduct Doxorubicin resistance
studies for triple negative breast cancer, a multifunctional
nanocarrier was developed and its in-vitro effectiveness was
demonstrated.

This study is financially supported by TUBITAK 1001 (Grant
No: 121M625).

Keywords: Breast cancer, Doxorubicine, drug resistance

Giris: Uclii negatif (Ostrojen, progesteron ve HER2)
metastatik meme kanseri tedavisinde en ¢ok uygulanan
kemoterapi ajan1 antrasiklin ailesinden Doksorubisin
(DOX)’dir. Kahvrengi alglerden iretilen Fukoidan
(FUC)’nin anti-tiimor etkileri vardir. Bu galismada metastatik
meme kanseri tedavisine yonelik fukoidan iceren ¢ok islevli
nano tagtyicilarin gelistirilmesi ve etkinliginin in-vitro olarak
gosterilmesi amaglanmigtir.
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Metod: MDA-MB-231 meme kanseri hiicreleri 10% FBSIli
DMEM ig¢inde 37°C de inkiibatoérde tiretilmistir. DOX igeren
lipozomlar iiretilip, FUC ile kaplanmistir. Hiicreler 24, 48 ve
72 saat boyunca DOX ve FUC ve bunlarmn lipozomal formlar1
ile tedavi edilmistir. Hiicre canliligt, MTT testi kullanilarak
o6l¢iildii. IC50 hesaplanip, hiicreler 6-8 ay boyunca direng
olusturmak tizere DOX ile muamele edildi. Diren¢ olusumu,
P-gp ve MRP-1 direng genlerinin ekspresyon degisimleriyle
RT-PCR da degerlendirildi. Istatistiksel analizinde R yazilim1
kullanildz.

Bulgular: MDA-MB-231 hiicrelerinde IC50 dozu temel
almarak artan konsantrasyonlarda DOX’a karsi direng
gelisimi saglandi. Hiicre canlilik deneyleri sonucunda 25uM
direng dozu olarak belirlendi ve hiicrelerde direng gelisimi P-
gp ve MRPI1 ekspresyonlarindaki degisim araciligryla
gosterildi.

Sonug¢: Uclii negatif meme kanserine yénelik Doksorubisin
diren¢ ¢aligmalarmin yapilabilmesi amaciyla ¢ok islevli
nanotasiyici gelistirilerek in-vitro etkinligi gosterilmistir.

Bu ¢alisma TUBITAK 1001 (Grant No:121M625) tarafindan
finansal olarak desteklenmektedir.

Anahtar Kelimeler: Meme kanseri, Doksorubisin, ilag
direnci

OP1-6: INVESTIGATION OF INTERLUKIN (IL)-6
AND THROMBOPOIETIN PRODUCTION IN THE
INFLAMMATION AREA IN THE LAMBDA-
CARRAGENAN-INDUCED PLANTAR
INFLAMMATION MODEL IN RAT

[RATLARDA LAMBDA-KARRAGENAN iLE
INDUKLENMIS PLANTAR INFLAMASYON
MODELINDE INFLAMATUVAR ALANDA

INTERLOKIN (IL)-6 ILE TROMBOPOIETIN
URETIMININ INCELENMESI]

Veysel TAHIROGLU?, Fatih KARA?

'Sirnak University, Faculty of Health Sciences, Nursing,
Sirnak, Tiirkiye

’Kafkas University, Faculty of Medicine, Medical
Biochemistry, Kars, Tiirkiye

Objectives: This study aimed to investigate whether there is
interleukin-6 (IL-6) and thrombopoietin (TPO) production in
the inflammatory field in the lambda-carrageenan-induced
plantar inflammation model in rats.

Materials-Methods: This study was ethically approved by
Kafkas ~ University ~ Animal Experiments  Local
EthicsCommittee (2019/10-144). A total of 10 rats were used
in the study, 5 rats in each group. Physiological saline was
applied subcutaneously to the right hind paw of the rats in the
control group and lambda-carrageenan in the inflammation
group. Six hours after the application, blood samples were
taken from the femoral arteries and femoral veins and IL-6
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and TPO levels were analyzed by ELISA method.
Additionally, plantar tissue samples from the control and
inflammation groups were obtained and evaluated
histopathologically.

Results: No significant difference was observed in IL-6
(5.85+6.74, 7.87+16.57) and TPO (2827+1167, 2003+745)
levels between the control and inflammation groups. In
histopathological examination, while no pathological
conditions were observed in the control group, there were
changes compatible with acute inflammation in the
inflammation group.

Conclusions: In the inflammation model created with
lambda-carrageenan, we could not detect IL-6 or TPO
production sufficient to create a statistically significant
difference in the inflammatory area. More advanced and
comprehensive experimental studies with different chemical
agents or microorganisms and longer-term inflammatory
models, or large-scale clinical studies in which the
inflammatory process is followed step by step, may be useful
in clarifying this issue. This study was carried out as a
doctoral thesis and supported by the Scientific
ResearchProjects Coordinatorship of Kafkas University with
project number 2020-TS-02.

Keywords: Rat, Lambda-karragenan, IL-6, TPO

Amag: Bu c¢alismada ratlarda lambda-karragenan ile
indiiklenmis plantar inflamasyon modelinde, inflamasyonun
inflamatuvar sahada interlokin-6 (IL-6) ve trombopoietin
(TPO)  iiretiminin  olup  olmadiginin  arastirilmasi
amaclanmigtir

Gerec ve Yontem: Bu calisma Kafkas Universitesi Hayvan
Deneyleri Yerel Etik Kurulu tarafindan etik agidan
onaylanmistir (2019/10-144). Calismada her grupta 5 rat
olacak sekilde toplam 10 rat kullanildi. Ratlarin sag arka
pengesine deri alt1 yolla kontrol grubunda serum fizyolojik,
inflamasyon grubunda ise lambda-karragenan uygulandi.
Uygulamadan alt1 saat sonra, femoral arterlerden ve femoral
venlerden kan 6rnekleri alindi ve ELISA yontemiyle IL-6 ve
TPO seviyeleri analiz edildi. Ayrica, kontrol ve inflamasyon
grubuna ait plantar doku 6rnekleri elde edilerek histopatolojik
acidan degerlendirildi.

Bulgular: Kontrol ve inflamasyon grubu arasinda IL-6
(5.85+6.74, 7.87+16.57) ve TPO (2827+1167, 2003+745)
seviyeleri ag¢isindan anlamli bir farklihik goézlemlenmedi.
Histopatolojik incelemede, kontrol grubunda herhangi bir
patolojik durum goriilmezken inflamasyon grubunda akut
inflamasyonla uyumlu degisiklikler vardi.

Sonu¢: lambda-karragenan ile olusturulan inflamasyon
modelinde, inflamatuvar alanda istatistiksel agidan anlaml
bir farklilik olusturacak kadar bir IL-6 veya TPO iiretimi
tespit edemedik. Farkli kimyasal ajanlarla veya
mikroorganizmalarla olusturulacak ve daha uzun siireli
inflamatuvar modellerle gergeklestirilecek daha ileri ve
kapsamli deneysel ¢alismalar ya da inflamatuvar siirecin

42

asama asama takip edildigi genis dl¢ekli klinik arastirmalar
bu meselenin aydmliga kavusturulmasi agisindan faydali
olabilir. Bu calisma doktora tezi olarak gerceklestirilmis olup
Kafkas  Universitesi ~ Bilimsel Arastirma  Projeleri
Koordinatorliigii tarafindan 2020-TS—-02 proje numarasi ile
desteklenmistir.

Anahtar Kelimeler: Sigan, Lambda-karragenan, IL-6, TPO

OP1-7: INVESTIGATION OF CELL
PROLIFERATION, MIGRATION, APOPTOSIS AND
AUTOPHAGY PROCESSES IN LUNG CANCER CELL
LINES AFTER SILENCE OF THE INDOLAMIN 2,3
DIOXYGENASE-1 GENE

[INDOLAMIN 2,3 DIOKSIJENAZ-1 GENININ
SUSTURULMASI SONRASI AKCIGER KANSERI
HUCRE HATLARINDA HUCRE PROLIFERASYONU,
MiGRASYONU, APOPTOZ VE OTOFAJI
SURECLERININ INCELENMESI]

Venhar CINAR!, Dilara SONMEZ ZOR? Mehmet
Tolgahan HAKAN 2, Islim KALELER? Gultekin
ISAYEVA?, Serda DEMIRKOL?, Ceylan 0ZSOY
HEPOKURS, Ozlem KUCUKHUSEYIN?, Cem
HOROZOGLU* Akif TURNAS S. Umit ZEYBEK?,
Durdane Serap KURUCAS, Zuhal HAMURCU?, Bulent
OZPOLAT?, llhan YAYLIM?

!GENKOK, Erciyes University, Faculty of Medicine,
Medical Biology, Kayseri, Tiirkiye

2Experimental Medicine Research Institute, Faculty of
Medicine, Molecular Medicine, Istanbul, Tiirkiye
SCumhuriyet University, Faculty of Pharmacy, Department of
Biochemistry, Sivas, Tiirkiye

“Halic University, Faculty of Medicine, Department of
Pathology, Istanbul, Tiirkiye

SIstanbul University, Cerrahpasa Faculty of Medicine,
Department of Thoracic Surgery, Istanbul, Turkey

Sistanbul ~ University, Istanbul Faculty of Medicine,
Department of Physiology, Istanbul, Tiirkiye

"Houston Methodist Research Institute and Neil Cancer
Center, Department of Nanomedicine, Department of
Nanomedicine, TEXAS, United States

Objectives: It was aimed to investigate the effect of the
indoleamine2,3,dioxygenase-1 enzyme (IDO-1) pathway,
which is the enzyme involved in tryptophan metabolism
during the progression of small cell lung cancers (SCLC), on
the carcinogenic properties of SCLC.

Materials-Methods: HCC-827 cells were used in our study.
These cells were transfected with two different IDO-1
SiRNAs specific to the IDO-1 gene, and the expression of the
IDO-1 gene in the cells was silenced. IDO-1 expression level
was measured by western blot analysis. Then, the
proliferation/viability rate, MTS, clonogenic clone formation,
migration, wound healing, apoptosis and autophagy rates
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were analyzed by annexin-V and acridine orange methods.

Results: A significant decrease in IDO-1 protein expression
level was found by western blot analysis in HCC-827 cells. It
was found that viability/proliferation, clone formation and
cell migration were significantly suppressed in cells
transfected with two different IDO-1 siRNAs compared to
cells transfected with control sSiRNA (p<0.001). Additionally,
an increase in the number of autophagic vesicles and the rate
of apoptosis was found in cells transfected with two different
IDO-1 siRNAs, compared to cells transfected with control
siRNA (p<0.001).

Conclusion: Our findings showed that IDO-1 gene was
silenced by IDO- 1 siRNA and this lead to an increase in
autophagy and apoptosis/necroptosis and a significant
decrease in proliferation, colony formation and migration
properties. To sum up, IDO-1 siRNA is a new molecule that
can be be used as a therapeutic agent in the treatment strategy
of lung cancer patients.

Keywords: Lung Cancer, IDO, siRNA, autophagy, migration

*This study was supported by Istanbul University Research
Fund Project Number: TUA-2020-34163 “Investigation of
Intermolecular Relationships Involved in Tryptophan
Metabolism and Related Signaling Pathways in Non-Small
Cell Lung Cancers”. International Research Collaboration
Project

Amag: Kiiciik hiicreli akciger kanserlerinin (KHAKH)
progresyon siirecinde triptofan metabolizmasinda gorevli
enzim olan indolamin2,3,dioksijenaz-1 enzim (IDO-1)
yolaginin KHAKH’de kanserojenik (proliferasyon, klon
olusumu, apoptoz ve migrasyon) dzellikleri tizerine etkisinin
aragtirilmasi amaglandi.

Gere¢c-Yontem: Calismamizda KHAK hiicre hattt olan
HCC-827 hiicreleri kullanildi. Bu hiicreler IDO-1 genine
spesifik iki farkli IDO-1 siRNA ile transfekte edilerek,
hiicrelerde IDO-1 genin ekspresyonu susturuldu. Sonra bu
hiicrelerin IDO-1 siRNA transfekte oldugunu dogrulamak
igin western blot analizi ile IDO-1 ekspresyon seviyesi
0Ol¢iildii. Daha sonra iki farkli IDO-1 siRNA transfekte edilen
HCC-827 hiicrelerinin proliferasyon/canlilik oran1 MTS,
klon olusumu klonojenik, migrasyonu yara iyilesme, apoptoz
ve otofaji orami sirasiyla annexin-v ve acridine orange
yontemleri ile analiz edildi.

Bulgular: IDO-1 siRNA ile transfekte edilen HCC-827
hiicrelerinde western blot analizi ile IDO-1 protein
ekspresyon seviyesinde anlamli bir azalma oldugu bulundu.
Kontrol siRNA ile transfekte edilen hiicrelere gore iki farkl
IDO-1 siRNA ile transfekte edilen hiicrelerde
canliligiin/proliferasyonun, klon olusumunun, hiicre
gbclinin 6nemli oranda baskilandigr bulundu (p<0.001).
Ayrica, kontrol siRNA ile transfekte edilen hiicrelere gore, iki
farkli IDO-1 siRNA ile transfekte edilen hiicrelerde otofajik
vezikiill sayisinda ve apoptoz oraninda artis bulundu
(p<0.001).
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Sonug: Bulgularimiz, IDO-1 siRNA transfekte edilerek IDO-
1 geni susturulan hiicrelerde otofaji ve apoptoz/nekroptozis
artis1 ile proliferasyon, koloni olusumu ve hiicrelerin go¢
etme Ozelliklerinde 6nemli oranda azalmanin bulunmasi;
IDO-1 yolaginin KHAK’lerinin progresyonunda dnemli rolii
olabilecegini ac¢iga c¢ikarttt. Bu durum akciger kanser
hastalarmin ~ tedavi  stratejisinde  terapotik  olarak
hedeflenebilecek yeni molekiil oldugu ve IDO-1 siRNA’nin
terapotik ajan olarak kullanilabilecegini ortaya koydu.

Anahtar Kelimeler: Akciger Kanseri, IDO, siRNA, otofaji,
migrasyon

*Calismamiz, 1.U BAP Birimi tarafindan TUA-2020-34163
nolu proje ile desteklenmistir “’Kii¢iik Hiicre Dis1 Akciger
Kanserlerinde Triptofan Metabolizmas1 ve Tlgili Sinyal
Yolaklarinda ~ Gérevli  Molekiiller ~ Arasi  Iliskinin
Incelenmesi”. Uluslararasi Arastirma Isbirligi Projesi

OP1-8: IN VIVO CANCER MODELING IN
EXPERIMENTAL ANIMALS: DOKUZ EYLUL
UNIVERSITY INSTITUTE OF ONCOLOGY, BASIC
ONCOLOGY EXPERIENCE

[DENEY HAYVANINDA IN VIVO KANSER
MODELLEME: DOKUZ EYLUL UNIVERSITESI
ONKOLOJi ENSTIiTUSU TEMEL ONKOLOJi
DENEYiMIi]

Ozde GOKBAYRAK!, Tekincan AKTAS!, Aylin EROL!,
Efe SERINAN?, Zekiye Sultan ALTUN?, Safive AKTAS,
Efsun KOLATAN?, Osman YILMAZ?

'Dokuz Eylul University, Institute of Oncology, Department
of Basic Oncology, Izmir, Turkey

2Dokuz Eylul University, Institute of Health Sciences,
Department of Laboratory Animals, Izmir, Turkey

Objectives: Animal modeling in cancer is important in
understanding the in vivo biology of the tumor and
developing treatments. In this study, the tumor formation
characteristics of the cancer models created in our different
studies between 2013 and 2023 were evaluated
retrospectively.

Materials-Methods: Tumor formation characteristics of
tumors created with 9 cell lines used in 16 studies were
evaluated from our records. Pancreatic (AsPc-1),
neuroblastoma (Kelly, C1300), lung (LLC), breast (4T1),
ovary (SKOV-3) and osteosarcoma (K7M2) cells were
cultured and propagated. It was given subcutaneously in
1x108 numbers, 200 pL volume. For renal cell carcinoma,
RenCa cells were administered subcutaneously to nude mice
and C57/BL6 black mice at 1x10° numbers and 300 pL
volume, mixed with 100 pL matrigel. In the glioblastoma
(U251, U87) model, 100 pL of 108 and 2x107 cells with and
without matrigel were mixed and given subcutaneously to
nude mice in a volume of 200 pL. In peritoneal
carcinomatosis (CC531), 5x10° cells were administered
intraperitoneally in 200 pL to nude mice. Follow-up was done
for 28 days.
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Results: Kelly cells formed the fastest tumor in Nude mice
on the 7th day. In C1300 and 4T1, 9-10. Tumors were
observed on day 14 in K7M2, but no tumor was observed in
Balb/c mice given K7M2. LLC formed a tumor in the nude
mouse on the 10th day, AsPc-1 on the 19th day, and RenCa
on the 45th day. In C57/BL6, a tumor was formed on the 20th
day after the third injection into the cells with 100 pL matrigel
at an average of 107 numbers. Tumor was observed in CC531
on the 10th day. It did not form tumors in U87 nude mice.
U251 formed a tumor on the 9th day in the presence of 2x10”
matrigel and on the 11th day without matrigel.

Conclusion: In our laboratory conditions, xenograft
modeling varies in each cell line. In order for the tumor to
develop, the number of injections and the amount of cells
must be optimized in terms of tumor formation time.

Keywords: Experimental Animals, Tumor Models, Atimic
Nude Mice, Xenograft Model

Amag: Kanserde hayvan modellemeleri, tiimoriin in vivo
biyolojisini anlamada ve tedavi gelistirmede dnemlidir. Bu
caligmada 2013-2023 yillart arasindaki farkll
¢aligmalarimizda olusturulan kanser modellerinin timor
olusma ozellikleri retrospektif olarak degerlendirilmistir.

Gerec¢ ve Yontem: 16 ¢alismada kullanilan 9 hiicre hatt1 ile
olusturulan  tiimoérlerin -~ timoér  olusum  6zellikleri
kayitlarimizdan  degerlendirilmistir. Pankreas (AsPc-1),
noroblastom (Kelly, C1300), akciger (LLC), meme (4T1),
over (SKOV-3) ve osteosarkom (K7M2) hiicreleri kiiltiire
edilip ¢ogaltildi. 1x108 sayida, 200 pL voliimde ve subkutan
olarak verildi. Bobrek hiicreli karsinom igin RenCa hiicreleri
niide fare ve C57/BL6 siyah fareye subkutan olarak 100 pL
matrijel ile karigtirilarak 1x10® sayida ve 300 pL voliimde
verildi. Glioblastom (U251, U87) modelinde 100 puL matrijel
ile ve matrijelsiz 10® ve 2x107 sayida ve 200 uL voliimde
hiicre karistirilarak niide fareye subkutan verildi. Peritoneal
karsinomatoz (CC531) “da niide farelere 5x10° sayida hiicre
200 pL olacak sekilde intraperitoneal olarak verildi. 28 giin
takip yapildi.

Bulgular: Nude farelerde en hizhi timérii 7.giinde Kelly
hiicresi olusturdu. C1300 ve 4T1°de, 9-10. giinde, K7M2’de
ise 14.giinde tiimor gozlendi ancak, K7M2 verilen Balb/c
farelerde tiimor gozlenmedi. LLC 10.giin, AsPc-1 19.giinde,
RenCa ise 45 ginde nude farede timor olusturdu.
C57/BL6’da 100 pL matrijel ile hiicrelere 10 7 sayida
ortalama tgilincli enjeksiyondan sonra 20. giinde timor
olusturdu. CC531°de 10.giinde tiimor gozlendi. U7 nude
farede timdr olusturmadi. U251, 2x107 sayida matrijel
varliginda 9.glinde, matrijel olmadan 11.glinde timor
olusturdu.

Sonug:Laboratuvar kosullarimizda ksenograft modellemeleri
her hiicre hattinda degisiklik gostermektedir. Timoriin
gelismesi i¢in enjeksiyon sayisi ve hiicre miktari, timor
olusum siiresi agisindan optimize edilmesi gerekmektedir.

Anahtar Kelimeler: Deney Hayvanlari, Tiimér Modelleri,
Atimik Nude Fare, Ksenograft Model
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OP1-9: THERANOSTIC DRUG CARRIER SYSTEM:
DESIGN OF RADIOLABELED DOCETAXEL
LOADED MAGNETIC LIPID NANOPARTICLES AND
IN VIVO TUMOR IMAGING

[TERANOSTIK iLAC TASIYICI SISTEM:
RADYOISARETLI DOSETAKSEL YUKLU
MANYETIK LiPiD NANOPARCACIKLARIN

TASARIMI VE iN VivO TUMOR GORUNTULEME]

Burcu GUNGORY, Serap TEKSOZ?, Bedriye Elvan SAYIT
BILGIN?, Funda USTUNS, Cigdem ICHEDEF!, Yasemin
PARLAK?, Yucel BASPINAR?, Oguz CETIN!

1Ege University, Faculty of Science, Nuclear Applications,
Izmir, Tirkiye

2Celal Bayar University, Faculty of Medicine, Nuclear
Medicine, Manisa, Tiirkiye

3Trakya University, Faculty of Medicine, Nuclear Medicine,
Edirne, Tirkiye

4Ege University, Pharmacy, Pharmaceutical Biotechnology,
Izmir, Tirkiye

Theranostics approaches have an important place, advanced
treatment and diagnostic techniques, in the development and
personalized medicine. Nanoparticle systems perform the
cancer theranostics by carrying a wide variety of
chemotherapeutic and diagnostic agents to tumor cells.

For this purpose, firstly, SLMNP was synthesized by hot
homogenization method and the surface of the particles was
modified with a folate derivative to transport them to tissues
with folate receptors. After the structural characteristics of
these nanoparticles confirmed DTX was loaded to SLMNP,
and then the prepared system was radiolabeled with
technetium-99m.

Folate receptor positive SKOV-3 and folate receptor negative
A549 cancer cell lines were studied to investigate the cellular
level activities of 99mTc-labeled DTX-loaded folate
receptor- targeted solid lipid magnetic nanoparticles (*™Tc-
DTX-SLMNP). The IC50 values of DTX- SLMNP in SKOV-
3 and A549 cells at 24 hours were 126.2 uM and 232.23 puM,
respectively, and 50.21 pM and 172.27 pM at 48 hours,
respectively.

9¥MTc-DTX-SLMNP and *™Tc-MA-DTX-SLMNP had the
highest binding efficiency in both cell lines at the 240th
minute, but the binding efficiency in the cell was higher when
external magnetic field was applied.

The biological behaviors of %°MTc-DTX-SLMNP and
magnetically applied *™Tc-DTX- SLMNP compounds were
determined in vivo from gamma camera imaging studies on
SKOV3 and A549 cells and tumor-formed CD-1 Nude mice.

It was understood that the uptake in the tumor region formed
by SKOV-3 cell lines was higher than the uptake in the tumor
region formed by A549 cell lines.

Keywords:  theranostic, radiolabelled  nanoparticles,
molecular imaging, taxan
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Ileri tedavi ve teshis tekniklerinde teranostik yaklasimlar
kanser tedavisinin gelistirilmesinde ve kisisellestirilmesinde
onemli bir yere sahiptir. Nanopargacik sistemler genis bir
cesitliligi olan kemoterapotik ve teshis ajanlarimi timor
hiicrelerine  tasiyacak  sekilde  tasarlanarak  kanser
teranostigini  saglamig olurlar. En O6nemli antikanser
ilaglarindan birisi olan taksanlarin hidrofobik 6zelligi g6z
ontine alindiginda lipid bazli nanopargaciklarin alternatif
tastyici sistemi olarak uygun 6zelliklere sahiptirler.

Bu c¢alismada taksan smifi bir antikanser ilag olan
dosetaksel(DTX) radyoisaretli manyetik katt lipid
nanopargaciklara(SLMNP) hapsedilerek manyetik alan etkisi
ile timorli bolgeye ulagmasini saglayacak prototip bir diriin
tasarlanmaigtir.

Bu amagla ilk olarak SLMNP sicak homojenizasyon yontemi
ile sentezlenerek parcaciklarin yiizeyi folat reseptorlii
dokulara tasinmasi igin bir folat tiirevi ile modifiye edilmistir.
Bu nanoparcaciklarin  yapisal karakteristik  6zellikleri
belirlenmistir. Sonrasinda sentezlenen nanopargaciklara DTX
yiklenerek, teknesyum-99m ile radyoisaretlenmistir.

9mT¢ ile isaretli DTX yiiklii folat reseptorii hedefli kati lipid
manyetik nanopargaciklarin (®®™Tc- DTX-SLMNP) hiicre
diizeyinde etkinliklerinin incelenmesi icin folat reseptori
pozitif SKOV-3, ile folat reseptorii negatif A549 kanserli
hiicre hatlar1 ile ¢aligtlmigtir. DTX-SLMNP’nin 24. saatte
SKOV-3 ve A549 hiicrelerinde 1C50 degeri sirasiyla 126,2
pM ve 232,23 uM 48. saatte ise sirasiyla 50,21 pM ve 172,27
uM olarak bulunmustur.

9mTc-DTX-SLMNP ve ®¥MTc-MA-DTX-SLMNP en yiiksek
baglanma verimi her iki hiicre hattinda 240. Dakikada
gerceklestigi ancak harici manyetik alan uygulandiginda
hiicredeki baglanma veriminin daha yiiksek olmaktadir.

9¥MTc-DTX-SLMNP ve manyetik alan uygulanmig %®MTc-
DTX-SLMNP bilesiklerinin SKOV3 ve A549 hiicreleri ile
timor olugturulan CD-1 Nude fareler iizerinde yapilan gama
kamera ile goriuntileme calismalarindan  biyolojik
davraniglari in vivo olarak belirlenmistir.

SKOV-3 hiicreleriyle olusturulan tamorla  bolgedeki
tutulumun A549 hiicreleriyle olusturulan timérlia bolgedeki
tutulumdan yiiksek oldugu anlasilmstir.

Anahtar Kelimeler: radyo isaretli nanoparcaciklar,
teranostik, molekiiler goriintiileme, taksan

OP2-1: RADIOLABELING OF CAVE-DERIVED
CIPROFLOXACIN AND INVESTIGATION OF ITS
ANTIMICROBIAL ACTIVITY

[MAGARA KOKENLI CIPROF},OXACI_N’iN
Al_\.ITiMiKROBiYAL ETKIiNLIGININ NUKLEER
YONTEMLERLE iINCELENMESI]

Kadriye Busra KARATAY! Nihal DOGRUOZ
GUNGOR?, Batu COLAK? Fazilet Zumrut BIBER
MUFTULER?, Omer ARAS*

1Ege University, Institute of Natural and Applied Sciences,
Nuclear Sciences, Izmir, Tiirkiye

2Istanbul University, Faculty of Science, Department of
Biology, Istanbul, Tirkiye

3Ege University, Institute of Natural and Applied Sciences,
Nuclear Sciences, [zmir, Tiirkiye

4Memorial Sloan Kettering Cancer Center, -, Radiology, New
York, United States

Objectives: As a result of the widespread use of wrong and
unnecessary antibiotics in the world and in our country, there
is a rapid increase in antibiotic resistance and innovative
approaches are needed. One of these innovative approaches
is "isolation of organic antibiotics from cave bacteria and
investigation of their antimicrobial activities by nuclear
methods".

Materials-Methods: Bacterial samples were collected from
the "Yarik Sinkhole" cave in Anamur-Mersin and organic
Ciprofloxacin (0-CIP) produced from cave bacteria was
isolated. CIP is an antibiotic used in the treatment of
infection. In this study, o-CIP was purified by High
Performance Liquid Chromatography (HPLC) and the results
were compared with its synthetic derivative (s-CIP). The
antimicrobial activity of isolated o-CIP was determined on
pathogenic microorganisms. Radiolabeled derivatives of o-
CIP and s-CIP compounds were prepared with Technetium-
99m (*MTc), which is widely used in Nuclear Medicine
(®"Tc-0-CIP and **™Tc-s-CIP) and their antimicrobial
activities were determined on pathogenic microorganisms.

Results: Antimicrobial activities of o-CIP and s-CIP were
determined. The binding percentages of ®™Tc-0-CIP, *™Tc-
s-CIP and %™Tc on pathogenic microorganisms were
calculated. At 240 minutes, the binding efficiency of *™Tc-
0-CIP was approximately 4 times higher than **™Tc-s-CIP’s
on Poseudomonas aeruginosa (7.08 £ 0.81; 1.89 + 0.49) and
vancomycin-resistant enterococci, (7.78 + 0.81; 1.84 +
0.53%) and approximately 2 times higher on Escherichia coli
(8.12 + 1.01; 3.68 + 0.54%).

Conclusions: Caves have been shown to be habitats rich in
microorganisms that produce as yet unknown substances that
could potentially be used in the treatment of various infection
diseases.

Keywords: Cave bacteria, Ciprofloxacin (CIP), Technetium-
99m (**™Tc), Infectious diseases.
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Amag: Diinyada ve iilkemizde yanlis ve gereksiz antibiyotik
kullanimimin  yaygmlagmast  sonucunda  antibiyotik
direncinde hizli bir artig goriilmekte olup, yenilikgi
yaklagimlara  ihtiya¢  duyulmaktadir. Bu  yenilik¢i
yaklasimlardan biri de "magara bakterilerinden organik
antibiyotiklerin izolasyonu, antimikrobiyal aktivitelerinin
niikleer yontemlerle aragtirtlmasidir".

Gereg¢- Yontem: Anamur-Mersin'de bulunan "Yarik Diideni"
magarasindan bakteri ornekleri toplanmis ve magara
bakterilerinden iiretilen organik Ciprofloxacin (o-CIP) izole
edilmistir. CIP enfeksiyonun tedavisinde kullanilan bir
antibiyotiktir. Bu ¢alismada, o-CIP Yiiksek Performansli Sivi
Kromatografisi (HPLC) yontemi ile saflagtirilip, sonuglar
sentetik tiirevi (s-CIP) ile kiyaslanmistir. izole edilen o-
CIP'in antimikrobiyal aktivitesi patojenik mikroorganizmalar
iizerinde belirlenmistir. 0-CIP ve s-CIP bilesiklerinin
radyoisaretli tiirevleri ise Niikleer tipta yaygm olarak
kullanilan Teknesyum-99m (°*"T¢) ile hazirlanmis olup
(®*"Tc-0-CIP ve **Tc-s-CIP), patojen bakteriler iizerindeki
baglanma orani tespit edilerek antimikrobiyal etkinlikleri
belirlenmistir.

Bulgular: Antimikrobiyal aktivite ¢alismalar1 sonucunda o-
CIP ve s-CIP'in antimikrobiyal etkinlikleri tespit edilmistir.
®¥MTc-0-CIP,  ¥"Tc-s-CIP  ve  ®™Tchin  patojen
mikroorganizmalar tizerindeki tutulum yiizdeleri
hesaplanmustir. 240. dakikada %™Tc-0-CIP'in baglanma
etkinligi ®"Tc-s-CIP ile karsilastirildiginda Poseudomonas
aeruginosa (P. aeruginosa) Ve vancomycin-resistant
enterococci (VRE) tizerinde yaklasik 4 kat (P. aeruginosa:
7,08 £0,81; 1,89 + 0,49), (VRE: 7,78 £ 0,81; %1,84 + 0,53)
ve Escherichia coli (E.coli) tizerinde ise yaklasik 2 kat (8,12
+ 1,01; %3,68 £ 0,54) daha yiiksektir.

Sonu¢: Magaralarin, g¢esitli enfeksiyonlarin tiirlerinin
tedavisinde potansiyel olarak kullanilabilecek heniiz
bilinmeyen maddeler iireten mikroorganizmalar agisindan
zengin habitatlar oldugu gosterilmistir.

Anahtar Kelimeler: Magara bakterileri, Ciprofloxacin
(CIP), Teknesyum-99m (**™Tc), Enfeksiyon hastaliklar.
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OP2-2: ANTI-METASTATIC POTENTIAL OF
DEGUELIN AND ITS EFFECT ON
MITOCHONDRIAL FUNCTION IN NON-SMALL
CELL LUNG CANCER CELL LINE

[KUCUK HUCRELI DISI AKCIiGER KANSERIi
HUCRE HATTINDA DEGUELIN’IN  ANTI-
METASTATIK POTANSIYELI VE
MITOKONDRIYAL FONKSIYON UZERINDEKI
ETKISi]

Ezel BILDIK?, Arzu YILDIRIM?, Mehmet Ali KOCDOR?,
Hilal KOCDOR!

'Dokuz Eylul University, Institute of Oncology, Department
of Basic Oncology, Izmir, Turkey

2Dokuz Eylul University, Faculty of Medicine, Department of
General Surgery, lzmir, Turkey

Objective: The aim of this study was to compare the efficacy
of Docetaxel (Doce), which is used as a standard
chemotherapeutic in the treatment of Non-Small Cell Lung
Cancer (NSCLC), with Deguelin (Deg), a potential
chemopreventive agent candidate, and to evaluate its effects
on invasion and migration responses and mitochondrial
functions.

Materials-Methods: ICzs and ICsq concentrations of Deg and
Doce were determined by MTT method in H1299 (Non-Small
Cell Lung Carcinoma) cell line. After obtaining cell lysate,
crude mitochondria pellet was obtained by centrifugation
steps at increasing speed (10.000x g). The pellet was
suspended with PBS for analysis. To examine the effects of
the determined concentrations on migration and metastasis,
'‘Wound Healing' assays were conducted. 'NADP/IDH, MDH,
and GDH' analyses were performed to evaluate mitochondrial
differences. 'SOD and BCA' measurements were assessed to
obtain 'Normalized SOD' values (SOD/BCA). 'Oxidative
Stress Index' (OSI) was calculated by looking at Total
Oxidant (TOS) and Total Antioxidant Status (TAS) values.

Results: In the 'Wound Healing' analysis conducted on the
H1299 cell line, at the time when the wound closure of the
Control group was complete, the percentage of wound closure
for the following groups was calculated as follows:
Combination (Degsoz + Docesorz) - 77.2%, Degso - 68.3%,
Degzs - 58.51%, Docesg - 65.86%, and Docess - 68.32%. In
the enzyme analyses, a statistically significant difference was
found in MDH values between the Control group and the
other groups (p <0.004). No significant statistical difference
was found in NADP/IDH and GDH values. Statistically
significant differences were found between the groups in the
SOD and BCA analyses (p<0.004). Significant differences
were observed in the calculated 'Normalized SOD' values
between the Docezs and Docesp groups compared to the other
groups (p<0.005). In TOS analysis, a statistically significant
difference was found between Doce,s and Control,
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Combination and Degso (p<0.004). No significant statistical
difference was found in TAS and OSI.

Discussion: The effect of Deguelin on mitochondrial
function in Non-Small Cell Lung Cancer cell line was
examined for the first time in the literature using these
analyses. Our findings showed that the Combination group
was effective in preventing invasion and migration. We
hypothesize that MDH activity decreased in the treatment
groups (Degso and Degys), thus preventing the oxidation of
NADH to NAD*. We believe that further studies using
advanced cell culture techniques and in vivo models are
necessary to support the synergistic anti-metastatic activity of
Deguelin and Docetaxel. These additional studies would
provide a more comprehensive understanding of the potential
benefits and mechanisms underlying the combination
treatment.

Keywords: Deguelin, Mitochondria, Migration, Krebs
Cycle, Oxidative Stress

Amagc: Bu c¢alismada, Kiiglik Hiicreli Dist Akciger Kanseri
(KHDAK) tedavisinde standart kemoterapdtik olarak
kullanilan Dosetaksel (Doce) ile potansiyel bir kemopreventif
ajan aday1 olan Deguelin’in (Deg) etkinliginin KHDAK
hiicre hattinda karsilagtirilmasi, invazyon, migrasyon
yanitlarinin  ve mitokondriyal fonksiyonlar iizerindeki
etkilerinin degerlendirilmesi amaglanmustir.

Gere¢-Yontem: H1299 (Kigiik Hiicreli Dist  Akciger
Karsinomu) hiicre hattinda MTT yontemi ile Deg ve
Doce’nin, ICys5 ve 1Cso konsantrasyonlari belirlendi. Hiicre
lizat1 eldesinden sonra artan hizda santrifiij ile ‘ham
mitokondri peleti’(10.000xg) elde edildi. Analizler igin pelet,
PBS ile siispanse edildi. Belirlenen konsantrasyonlarin
migrasyon ve metastaz iizerindeki etkisini incelemek igin
‘Yara Iyilesmesi’, mitokondriyal farkliliklarin
degerlendirilmesi i¢in ‘NADP/IDH, MDH ve GDH’
analizleri gerceklestirildi. SOD ve BCA Olgiimleri
degerlendirilerek Normalize SOD degeri (SOD/BCA) elde
edildi. Total Oksidan (TOS) ve Total Antioksidan Seviyeleri
(TAS) degerleri ile Oksidatif Stres Indeksi (OSI) hesapland.

Bulgular: H1299 hiicre hattinda yapilan ‘Yara lyilesmesi’
analizinde Kontrol grubunun yara agikligmin kapandigi
saatte, Kombin (DegsortDoceso), Degso, Degzs, Doceso,
Doceys’te yara acikligr yiizdesi sirasiyla 77.2, 68.3, 58.51,
65.86, 68.32 olarak hesaplandi. MDH degerlerinde Kontrol
grubu ile diger gruplar arasinda istatistiksel anlamli fark
bulundu (p<0.004). SOD ve BCA analizlerinde gruplar
arasinda istatistiksel anlamli fark goézlendi (p<0.004).
Normalize SOD degerlerinde Docezs-Docesp ile diger gruplar
arasinda anlamli farkliliklar go6zlendi (p<0.005). TOS
analizinde Doce25 ile diger gruplar arasinda istatistiksel
anlamli fark bulundu (p<0.004). NADP/IDH, GDH, TAS ve
OSI de anlamli istatistiksel fark bulunamadh.
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Tartisma:  Deguelin’in  KHDAK  hiicre  hattinda
mitokondriyal fonksiyon iizerindeki etkisi bu analizler
kullanilarak literatiirde ilk kez incelendi. Bulgularimiz
Kombin grubunun, invazyon ve migrasyonu dnlemede etkili
oldugunu gosterdi. Tedavi gruplarinda(Degso,Degzs) MDH
aktivitesinin azaldigin1 bu sebeple NADH'nin NAD™'ye
yiikseltgenmesini engelledigi dngoriisiindeyiz. Deguelin ile
Docetaxel’in  sinerjizm  olusturdugu  anti-metastatik
aktivitesinin 3D hiicre kiltiiri ve in vivo ¢alismalarla
desteklemeyi hedefliyoruz.

Anahtar Kelimeler: Deguelin, Mitokondri, Migrasyon,
Krebs Dongiisti, Oksidatif Stres

OP2-3: EVALUATION OF RHOB EXPRESSION AS A
PROGNOSTIC FACTOR IN NEUROBLASTOMA

[NOROBLASTOMDA RHOB EKSPRESYONUNUN
PROGNOSTIK BiR FAKTOR OLARAK
DEGERLENDIRILMESI]

Burcin _ BARAN!, Gamze SANLAV! Selen KUM
OZSENGEZER?, Deniz KIZMAZOGLU?, Safiye AKTAS!,
Zekiye Sultan ALTUN?, Nur OLGUN?

'Dokuz Eylul University, Institute of Oncology, Department
of Basic Oncology, Izmir, Tiirkiye

2Dokuz Eylul University, Institute of Oncology, Department
of Pediatric Oncology, Izmir, Tiirkiye

Objectives: RhoB is a member of the Rho GTPase family
consisting of G proteins., involving cytoskeletal organization,
cell polarization. Rho GTPases have different functions such
as regulation of cytoskeletal organization, cell polarization
and cell migration. RhoB expression has been shown to be a
good prognostic factor in different tumor types. However,
RhoB expression has not been evaluated in Neuroblastoma
(NB), one of the most common solid childhood cancers. The
aim of the study was to examine RhoB expression in NB
patient tissue samples and compare it with the survival and
clinicopathological characteristics of the patients.

Materials-Methods: Paraffin tissue samples of 56 patients
diagnosed with NB between 2018 and 2023 were included in
the study. Patients were classified as low, intermediate and
high risk according to the classification of the Turkish
Pediatric Oncology Group. The patients' tumor samples were
examined for RhoB expression by immunohistochemistry
staining. Patient survival analyzes and correlation analyzes
were performed using SPSS program v22.0.

Results: While RhoB expression was positive in 45.3% of the
patients, RhoB expression was negative in 54.7%. RhoB-
positive patients showed higher survival per month compared
to RhoB-negative patients. However, overall survival and
event-free survival rates did not differ significantly between
RhoB-negative and RhoB-positive NB patients in both the
low-risk and high-risk groups.

Conclusion: RhoB expression was studied on NB samples for
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the first time. RhoB expression was not found to be a
prognostic factor for NB patients. No correlation was
detected between RhoB expression and the examined
clinicopathological features of the patient.

Keywords: pediatric cancer, neuroblastoma, RhoB,
prognostic factor

Amac: RhoB, G proteinlerden olusan Rho GTPaz ailesinin
bir tiyesidir. Rho GTPazlarin hiicre iskeleti organizasyonunu,
hiicre polarizasyonunun ve hiicre go¢iiniin diizenlenmesi gibi
farklt islevleri vardir. RhoB ekspresyonu farkli timor
tiplerinde iyi prognostik faktor olarak gdsterilmistir. Ancak
en sik goriilen solid ¢ocukluk ¢agi kanserlerinden biri olan
Noroblastom(NB)’ da RhoB ekspresyonu
degerlendirilmemistir. Bu calismada NB hasta doku
orneklerinde RhoB ekspresyonunun incelenip, hastalarin sag
kalimlar1 ve klinikopatolojik 6zellikleriyle karsilagtirilmasi
amaclanmustir.

Gerec-Yontem: 2018-2023 yillar1 arasinda NB tanisi
konulan 56 hastanin parafin doku 6rnegi ¢aligmaya alinmistir.
Hastalar Tiirk Pediatrik Onkoloji Grubunun siniflandirmasina
gore diistik, orta ve yiiksek risk olarak siniflandirilmiglardir.
Hastalarin  timér doku ornekleri  immunohistokimya
boyamas1 yapilarak RhoB  ekspresyonu  yoniinden
incelenmistir. Hasta sag kalim analizleri ve korrelasyon
analizlerinde SPSS programi v22.0 kullanilmistir.

Bulgular: Hastalarin %45.3iinde RhoB ekspresyonu pozitif
iken, %54.7’sinde RhoB ekspresyonu negatiftir. RhoB pozitif
hastalar, RhoB negatif hastalara kiyasla ay bazinda daha
yiksek sag kalim gostermistir. Ancak genel sag kalim ve
olaysiz sag kalim oranlari hem diisiik risk hem de yiiksek risk
grubundaki RhoB negatif ve RhoB pozitif NB hastalari
arasinda anlamli farklilik gostermemistir.

Sonug¢: RhoB ekspresyonu ilk defa NB &rnekleri iizerinde
calisilmistir. RhoB ekspresyonu, NB hastalari i¢in prognostik
bir faktor olarak bulunmamistir. RhoB ekspresyonu ile NB
hastalarinin incelenen klinikopatolojik 6zellikleri arasinda bir
korelasyon saptanmamustir.

Anahtar Kelimeler: néroblastom, pediatrik kanser, RhoB,
prognostik faktor
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OP2-4: EVALUATION OF CARBONIC ANHYDRASE
IX INHIBITION IN TRIPLE NEGATIVE BREAST
CANCER UNDER HYPOXIC CONDITIONS

[KARBONIK ANHIDRAZ IX INHIBISYONUNUN
UCLU NEGATIF MEME KANSERINDE HiPOKSIK
KOSULLARDA DEGERLENDIRILMESI]

Gizem KAFTAN OCAL?', M. Alper ERDOGAN?, Ozlem
AKGULS3, Dervis BIRIM*, Fadime AYDIN KOSE®, Guliz
ARMAGAN*

!Afyonkarahisar Health Sciences University, Faculty of
Pharmacy, Department of Biochemistry, Afyonkarahisar,
Tiirkiye

21zmir Katip Celebi University, Faculty of Medicine,
Department of Basic Medical Sciences, Izmir, Tiirkiye

SEge University, Faculty of Pharmacy, Department of
Pharmaceutical Chemistry, Izmir, Tiirkiye

4Ege University, Faculty of Pharmacy, Department of
Biochemistry, [zmir, Tirkiye

Slzmir Katip Celebi University, Faculty of Pharmacy,
Department of Biochemistry, Izmir, Tiirkiye

Objectives: The expression of carbonic anhydrase (CA) IX
increased in hypoxic tumors. It is reported that the inhibition
of CAIX regulates cell proliferation and represses metastasis.
Our study aims to investigate the anticancer and CAIX
inhibitor  activity of a newly synthesized 4-
taurinamidobenzenesulfonamide-derived compound in triple-
negative breast cancer under hypoxic conditions.

Materials-Methods: Human and mouse triple-negative
breast cancer cell lines (MDA-MB-231 and 4T1) were used
in the study. CAIX mRNA and protein levels were
determined by Real-Time PCR and Western Blot,
respectively, under normoxic and hypoxic conditions (1% O2)
at 24 and 48 hours. Compound A10 (4-(tert-butyl)-N-(2-(N-
(4-sulfamoylphenyl)sulfamoyl)ethyl)benzamide) (0.1-
100uM) was applied for 48 hours under hypoxic conditions.
Cell viability was measured by the MTS method. The effect
of compound A10 (ICsg) on CAIX levels was measured by
ELISA kit. U-104 (100uM) was used as a selective
CAIX/CAXII inhibitor.

Results: CAIX mRNA levels increased 6.63-fold and 6.82-
fold in MDA-MB-231 cells; 2.43-fold and 2.11-fold in 4T1
cells by 24 and 48 hours, respectively, under hypoxic
conditions. The ICso values of compound A10 were
calculated as 6.75uM (MDA-MB-231) and 9.17uM (4T1).
Hypoxia induced CAIX levels in both cells, however A10
treatment was significantly decreased CAIX levels in cells
(p<0.05).

Conclusion: The microenvironment is of critical importance
in many types of cancer. The synthesized compound was able
to inhibit CAIX enzyme in triple-negative breast cancer cells
under hypoxic conditions. Compherensive studies on
taurinamidobenzenesulfonamide-derived compounds as
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therapeutic alternatives are going on. This study is supported
by TUBITAK 1001-Scientific and Technological Research
Projects Support Program (Project No. 122S667). G.K.O
would like to thank TUBITAK 2211-C Priority Areas
Doctoral Scholarship Program.

Keywords: carbonic anhydrase, microenvironment, cancer

Amac: Karbonik anhidraz (KA) IX, hipoksik tiimorlerde
ifadesi artan bir izoenzimdir. KAIX inhibisyonu ile tiimor
hiicre biiylimesinin sonlandigi, metastazin inhibe oldugu
kanitlanmistir. Calismamizin amaci yeni sentezlenen 4-
taurinamidobenzensiilfonamit tiirevi bir bilesigin tiglii negatif
meme kanserinde antikanser ve KAIX inhibitdr etkinligini
hipoksik kosullarda arastirmaktir.

Gerec-Yontem: Calismada insan ve fare ii¢lii negatif meme
kanseri hiicre hatlar1 (MDA-MB-231 ve 4T1) kullanildi.
Normoksik ve hipoksik kosullarda (%1 O2) 37°C’de 24 ve 48
saat bekletilen hiicrelerdeki KAIX mRNA ve protein
diizeyleri Real-Time PCR ve Western Blot teknigi
kullanilarak tayin edildi. Bilesik A10 (4-(ter-biitil)-N-(2-(N-
(4-sulfamoilfenil)sulfamoil )etil)benzamit) alt1 farkli
konsantrasyonda (0,1-100uM) 48 saat boyunca hipoksik
kosullarda hiicrelere uygulandi. MTS yontemi ile hiicre
canliligindaki degisim Olgiildi ve bilesigin IC50 degeri
hesaplandi. Ardindan, bilesigin (IC50) hiicrelerdeki KAIX
diizeyine etkisi ELISA kiti kullanilarak ol¢iildii. Selektif
KAIX/KAXII inhibitorii U-104 (100uM) ile segilen bilesigin
etkinligi karsilagtirildi.

Bulgular: Hipoksik kosullarda KAIX gen diizeyi MDA-MB-
231 hiicrelerinde 24.saatte 6,63 kat, 48.saatte 6,82 kat; 4T1
hiicrelerinde ise 24.saatte 2,43 kat, 48.saatte 2,11 kat
artmigtir.  A10 bilesiginin IC50 degeri MDA-MB-231
hiicrelerinde 6,75uM, 4T1 hiicrelerinde 9,17uM olarak
belirlenmistir. Hipoksik kosullar KAIX diizeyini her iki
hiicrede artirirken bilesik uygulamasi sonrasit KAIX protein
diizeyi anlamli diizeyde azalmistir (p<0.05).

Sonug¢: Mikrogevre birgok kanser tipinde kritik Oneme
sahiptir. Sentezlenen bilesigin hipoksik kosullarda iiclii
negatif meme kanseri hiicrelerinde KAIX inhibisyonu
gosterilmistir. Taurinamidobenzensiilfonamit tiirevi
bilesiklerin terapGtik alternatif olarak degerlendirilmesi
amactyla ¢aligmalar siirdiiriilmektedir.

Bu calisma TUBITAK 1001-Bilimsel ve Teknolojik
Aragtirma Projelerini Destekleme Programi kapsaminda
desteklenmektedir (Proje No. 1225667). G.K.0. TUBITAK
2211-C  Oncelikli Alanlar Doktora Burs Programi’na
tesekkiir etmektedir.

Anahtar Kelimeler: karbonik anhidraz, mikrogevre, kanser
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OP2-5: INVESTIGATION OF THE EFFECTIVENESS
OF THE PI3K (PHOSPHATIDYLINOSYTOL 3-
KINASE) INHIBITOR ALPELICIBINE
COMBINATION WITH IRINOTECAN ON
HORMONE POSITIVE (MCF-7) BREAST CANCER
CELL

[PI3K (FOSFATIDILINOSITOL 3-KiNAZ)
INHIBITORU ALPELIiSiBIN IiRINOTEKAN IiLE
KOMBINASYONUNUN HORMON POZITIiF (MCF-7)
MEME KANSERi HUCRESINDE ETKINLiGININ
ARASTIRILMASI]

Ali Furkan KIDIL, Efe Ozgur SERINAN, Ozde Elif
GOKBAYRAK, Sefayi Merve OZDEMIR, Safiye AKTAS

Dokuz Eylul University, Institute of Oncology, Department
of Basic Oncology, Izmir, Turkey

Objectives: Breast cancer is the most frequently diagnosed
cancer type among women and the second most common
cancer-related death. Phosphatidylinositol-3-kinase-
a(PI3Ka) enzyme; It plays a role in intracellular signaling and
proliferation steps. Mutation of the gene encoding the PI3Ka
enzyme is common in hormone positive (HR+) breast cancer.
Although PI3K inhibitors are frequently used in treatment,
combined therapy of Topoisomerase-1 inhibitor with PI3K
inhibitors in HR+ breast cancer is still being investigated. In
this study, the effect of the combined therapy of Alpelisib
(ALP), a PI3K inhibitor, and the Topoisomerase-I inhibitor
Ironotecan (IRO) on HR(+) MCF-7 cells was investigated.

Materials-Methods: Different doses of ALP (2.5-25 pM)
and IRO (10-200 pg) were applied to HR(+) breast cancer
MCEF-7 cells for 24, 48 and 72 hours. The cytotoxic effect of
both agents on cells was evaluated by the MTT (3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) test.
After IC50 doses and duration of effect were determined,
different doses of combination of ALP and IRO were applied
to MCF-7 cells. Their effects on apoptosis were evaluated by
flow cytometric analyses.

Results: After 24 hours, 10 um dose of ALP alone showed a
cytotoxic effect on MCF-7. IRO showed the lowest viability
at 100 pm at the 24 hours. 100 pm IRO + 10 um ALP and
100 pm IRO + 12.5 pym ALP were compared in combined
therapy, the viability rate decreased as the dose of ALP
increased. The 12.5 pm dose of ALP was effective in causing
cells to undergo apoptosis within 24 hours. Similarly, in
combination with 100 pm IRO, its effect on apoptosis
increased statistically significantly compared to the control.
Conclusion: ALP showed a dose-dependent cytotoxic effect
on MCF-7 cells. It is thought that it may be effective in
combined treatment in terms of causing cells to undergo
apoptosis in combination with IRO.

Keywords: Alpelisib, Breast Cancer, Irinotecan, Cell Cycle,
Apoptosis
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Amag¢: Meme kanseri, kadinlar arasinda en sik teshis edilen
kanser tiirii ve kansere bagli dlimlerde en yaygin ikinci
kanser tiiriidiir. Fosfatidilinositol-3-kinaz-a(PI3Ko) enzimi;
hiicre i¢i sinyallesme ve proliferasyon basamaklarinda rol
oynar. Hormon pozitif (HR+) meme kanserinde PI3Ka
enzimini kodlayan genin mutasyonuna sik rastlanir.
Tedavide, PI3K inhibitorleri siklikla kullanilmakla beraber,
Topoizomeraz- I inhibit6riiniin HR+ meme kanserinde PI3K
inhibitorleri ile kombine terapisi halen arastirilmaktadir. Bu
calismada bir PI3K inhibitorii olan Alpelisib (ALP) ile
Topoizomeraz- Tinhibitorii ironotekan (IRO)’nun kombine
terapisinin HR(+) MCF-7 hiicreleri tlizerine olan etkisi
arastirilmistir.

Gerec¢-Yontem: ALP (2,5-25 uM) ve IRO’nun (10-200
ug)’mun farkli dozlari, HR(+) meme kanseri MCF-7
hiicrelerine 24, 48 ve 72 saat siire ile uyguland1. Her iki ajanin
da hiicreler {izerine sitotoksik etkisi MTT (3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) testi
ile degerlendirildi. IC50 dozlar1 ve etki siiresi belirlendikten
sonra MCF-7 hiicrelerine ALP ve IRO’nun farkli dozlardaki
kombinasyonu uygulandi. Apoptoza olan etkileri, akis
sitometrik analizler ile degerlendirildi.

Bulgular: 24 saatin sonunda ALP’nin 10 pm dozu, tek bagina
MCF-7 iizerine sitotoksik etki gosterdi. IRO, ise ayni etki
stiresinde 100 pm’da en diisiik canliligi gosterdi. Kombine
terapide 100 pm IRO+ 10 pm ALP ve 100 pum IRO+ 12,5 pm
ALP dozlar1 karsilastirildiginda ALP’nin dozu arttik¢a
canlilik orant azaldi. ALP’nin 12,5 pm dozu, hiicreleri
apoptoza siiriiklemede 24 saatte etki gosterdi. Benzer sekilde
100 um IRO ile kombinasyonunda apoptoza etkisi kontrole
kiyasla istatistiksel anlamli derecede artt1.

Sonug¢: ALP, MCF-7 hiicreleri iizerinde doz bagimli olarak
sitotoksik etki gosterdi. IRO ile kombinasyonunda hiicreleri
apoptoza siiriiklemesi agisindan kombine tedavide etkin
olabilecegi diistinilmektedir.

Anahtar Kelimeler: Alpelisib, Meme Kanseri, rinotekan,
Hiicre Dongiisii, Apoptoz
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OP2-6: EFFECT OF ANTIHYPERTENSIVE
TREATMENT ON TRIMETHYLAMINE-N-OXIDE
LEVELS IN PREECLAMPSIA

[PREEKLAMPTIK GEBELERDE
ANTiHiPER.TANSiF TEDAVININ TRIMETIiLAMIiN-
N-OKSiT DUZEYLERINE ETKiSi]

Zinnet Sevval AKSOYALP?, Betul Rabia ERDOGAN?,
Mustafa SENGUL?, Saliha AKSUNS®

Yizmir Katip Celebi University, Faculty of Pharmacy,
Department of Pharmacology, Izmir, Tiirkiye

2Ilzmir Katip Celebi University, Faculty of Medicine,
Department of Obstetrics and Gynecology, Izmir, Tirkiye
S1zmir Katip Celebi University, Faculty of Medicine,
Department of Medical Biochemistry, [zmir, Tiirkiye

Objectives: Our aim was to determine levels of
trimethylamine N-oxide (TMAO), a gut microbial metabolite
associated with cardiovascular risk, in venous and cord
plasma of pregnant women with preeclampsia and to assess
effects of antihypertensive treatment on TMAO levels.

Materials-Methods: Pregnant women were divided into 3
groups: Control (C, n=14), preeclamptic pregnant women not
receiving antihypertensive treatment (NTP, n=10) and
preeclamptic pregnant women receiving antihypertensive
treatment (TP, n=7), according to the diagnostic criteria of the
American College of Obstetricians and Gynecologists. The
levels of TMAO in maternal plasma and umbilical cord
plasma were determined by ELISA. Statistical analysis was
performed using Student's t-test and Pearson correlation test.

Results: Maternal TMAO levels, although significantly
higher in preeclamptic women, were similar between the NTP
and TP groups. TMAO levels in the umbilical cord were
found to be moderately higher in the NTP group than in the
control group and lower in the TP group than in the NTP
group. In the C and NTP groups, but not in the NT group,
umbilical cord plasma TMAO levels were significantly
higher than maternal plasma TMAO levels. There was a
strong positive correlation between cord plasma TMAO
levels and maternal systolic and diastolic blood pressure in
the TP group.

Conclusions: Antihypertensive treatment may prevent high
levels of TMAO in umbilical cord plasma and reduce the
infant's cardiovascular risk by reducing its exposure to
TMAO.

Keywords: ELISA, plasma, preeclampsia, trimethylamine-
N-oxide, umbilical cord

Amag: Calismamizin amacit preeklampsi tanis1 alan
gebelerin vendz plazmasi ve umbilikal kord plazmasindaki
kardiyovaskiiler riskle iligkili bir bagirsak mikrobiyota
metaboliti olan trimetilamin-N-oksit (TMAO) diizeylerini
belirlemek ve antihipertansif tedavinin TMAO diizeylerine
etkisini degerlendirmektir.
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Gerec-Yontem: Gebeler American College of Obstetricians
and Gynecologists'in tan1 kriterlerine gore kontrol (C, n=14),
antihipertansif tedavi almayan preeklamptik (NTP, n=10) ve
antihipertansif tedavi alan preeklamptik (TP, n=7) gebeler
olarak 3 gruba ayrilmistir. Maternal ve umbilikal kord
plazmasinda TMAO  diizeyleri ELISA  yoOntemiyle
degerlendirilmistir. Istatistiksel analizler Student’s t testi ve
Pearson korelasyon testi kullanilarak yapilmistir.

Bulgular: Maternal TMAO diizeyleri preeklamptik
kadinlarda anlamli derecede daha yiiksek iken NTP ve TP
gruplar1 arasinda benzer bulunmustur. Umbilikal kord
TMAO seviyeleri NTP'de kontrol grubuna gore orta derecede
yiksek ve TP'de NTP'ye gore daha diisiik saptanmistir.
Umbilikal kord plazmasinda TMAO seviyeleri C ve NTP
gruplarinda maternal plazmadaki TMAO seviyelerinden
anlamli derecede yiiksek bulunurken, NT grubunda bu durum
gozlemlenmemistir. TP grubunda  umbilikal  kord
plazmasindaki TMAO diizeyleri ile maternal sistolik ve
diyastolik kan basinci degerleri arasinda giiglii ve pozitif bir
korelasyon saptanmuistir.

Sonug: Antihipertansif tedavi umbillikal kord plazmasindaki
yiiksek TMAO diizeyini 6nleyebilir ve bebegin TMAQO'ya
maruziyetini azaltarak bebekte kardiyovaskiiler riski
azaltabilir.

Anahtar Kelimeler: ELISA, plazma, preeklampsi,
trimetilamin-N-oksit, umbilikal kord

OP2-7: ANTICANCER NUCLEOSIDE 6-
THIOGUANOSINE DEMONSTRATE HIGH
ANTICANCER ACTIVITY AND INDUCES
TELOMERE DYSFUNCTION IN
HEPATOCELLULAR CANCER MODELS

[ANTI KANSER NUKLEOSIT 6-TIOGUANOSIN
YUKSEK ANTIKANSER AKTIiVITE GOSTERIR VE
HEPATOSELLULER KANSER MODELLERINDE
TELOMER BOZUKLUGUNA NEDEN OLUR]

Z. Gunnur DIKMEN?, Iigen MENDER?, Merve YILMAZ?,
Sefik Evren ERDENER?, Ates Kutay TENEKECI?, Sergei
M.GRYAZNOV?, Jerry W. SHAY*

'Hacettepe University, Faculty of Medicine, Medical
Biochemistry, Ankara, Tiirkiye

2MAIA Biotechnology, Inc., Biology Research, Chicago, IL,
United States

Hacettepe University Faculty of Medicine, Neurological and
Psychiatric Research and Application Center, Neurological
and Psychiatric Research and Application Center, Ankara,
Tiirkiye

“UT Southwestern Medical Center, Cell Biology, Cell
Biology, Dallas, Texas, United States
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Objectives: Targeting telomerase-positive cancer cells by
inducing telomeric DNA damage represents a novel
therapeutic strategy. 6-thioguanosine (ribo-THIO) is a
prodrug of telomere-targeting anticancer 6-thio-2’-
deoxynucleoside and its triphosphate. Our aim was to
investigate ribo-THIO’s potential to induce telomeric DNA
damage in vitro and its anticancer activity in syngeneic in
vivo models.

Materials-Methods: For MTT assay, human (A549, HT29,
HeLa) and murine (Hep55-1C) cancer cell lines were
incubated with ribo-THIO for 96 hrs. Telomeric DNA
damage was assessed using TIF (Telomeric Induced Foci)
assay. TIF images were captured using a confocal microscope
and analyzed by DiAna plugin. For in vivo experiments,
Hep55-1C cells were inoculated into C57BL/6 mice. Tumor-
bearing mice were treated with Ribo-THIO (3 mg/kg on days
10, 11, 12, 19, 20, 21). Tumor free mice were rechallenged
with murine liver cancer cell lines Hep55-1C, RIL 175 and
murine non-small cell lung cancer cell line LLC on days 122,
208 and 312, respectively.

Results: EC50 values for ribo-THIO were 0.14, 0.19, 2.5 uM
for HT-29, HelLa, Hep55-1C telomerase positive cells and
>100 uM for human telomerase negative fibroblasts,
respectively. Ribo-THIO significantly induced telomeric
DNA damage in HT-29 cells following 72hr of treatment. In
a syngeneic model, all mice (5/5) remained tumor-free
following ribo-THIO treatment. Upon rechallenge with
Hep55-1C on day 122, 80% (4/5) maintained tumor-free
status indicating tumor immune memory. When tumor-free
mice rechallenged with RIL 175 and LLC cells on days 208
and 312, they all remained tumor-free.

Conclusions: This is the first study showing the efficacy of
ribo-THIO with complete tumor regression for 1 year follow-
up. Subsequent rechallenge experiments indicate induction of
durable antitumor immunity which highlights ribo-THIO's
potential as a selective therapeutic strategy for telomerase-
positive cancers.

Keywords: cancer, telomere, telomerase, ribo-THIO

Amagc: Telomerik DNA hasari olusturarak telomeraz pozitif
kanser hiicrelerini hedeflemek yeni bir tedavi yaklasimidir.
Ribo-THIO, telomerlerde DNA hasar1 olusturabilen yeni bir
anti-kanser etkili bilesiktir. Bu ¢alismadaki amacimiz ribo-
THIO nun telomerik DNA hasar1 olusturma etkisini in
vitroda incelemek ve singeneik fare modellerinde anti-kanser
etkisini test etmektir.

Materyal-Metod: MTT deneyleri igin insan (A549, HT29,
HelLa) ve fare (Hep55-1C) kanser hiicreleri, ribo-THIO ile
96st inkiibe edilmistir. Telomerik DNA hasari, TIF
(Telomeric Induced Foci) yontemi ile gdsterilmistir.
Konfokal mikroskopla elde edilen goriintiiler, DiAna plugin
ile analiz edilmistir. In vivo deneyler i¢in, Hep55-1C
hiicreleri (hepatoselliiler kanser) C57BL/6 farelere enjekte
edilmistir. Timor olusumunu takiben fareler, Ribo-THIO (3
mg/kg) ile tedavi edilmistir (10, 11, 12, 19, 20, 21.giinler).
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Tiimorii kaybolan farelere 122.giinde Hep55-1C, 208.giinde
RIL 175 (hepatoselliiler kanser) ve 312.giinde LLC (kiigiik
hiicre dist akciger kanseri) hiicreleri yeniden enjekte
edilmistir.

Sonuglar: Ribo-THIO i¢in EC50 degerleri HT-29, Hela,
Hep55-1C hiicreleri igin 0.14, 0.19, 2.5 ve fibroblastlar i¢in
>100 uM bulunmustur. Ribo-THIO, HT-29 hiicrelerinde 72
saatlik inkiibasyonu takiben telomerik DNA hasarimi anlamlt
sekilde artirmigtir. Singeneik modelde, Ribo-THIO tedavisi
sonras1 tiim farelerde (5/%) tiimdr kaybolmustur. Takip
altinda tutulan farelere 122.giinde yeniden Hep55-1C enjekte
edilmis ve farelerin %80’ninde (4/5) timor gelisimi
gbzlenmemistir. Tiimor gelisimi saptanmayan bu farelere
208.giinde RIL 175 hiicreleri, 312.giinde LLC hiicreleri
enjekte edilmis olmasma ragmen yeni timdr gelisimi
olmamustir.

Tartisma: Bu calisma Ribo-THIOmun 1 yil siireyle takip
edilen farelerde tam bir timdr regresyonu sagladigini
gosteren ilk calismadir. Gelisen anti-timor immiinite
sayesinde, tekrar edilen kanser hiicre enjeksiyonlarina
ragmen farelerde timor olusmamistir. Ribo-THIO, telomeraz
pozitif kanser hiicreleri igin selektif bir tedavi yaklagimi
olabilir.

Anahtar Kelimeler: Kanser, telomer, telomeraz, ribo-THIO

OP2-8: INVESTIGATION OF THE
ANTITUMORIGENIC EFFECT OF CITRUS
AURANTIUM ON PANCREAS, THYROID AND
PROSTATE CANCER CELLS

[CITRUS AURANTIUM’UN PANKREAS, TiROID VE
PROSTAT KANSER HUCRELERiI UZERINDEKI
ANTITUMOREJENIK ETKIiSi]

Arzu YILDIRIM?, Ezel BILDIK?, Mehmet Ali KOCDOR?,
Hilal KOCDOR!

'Dokuz Eylul University, Institute of Oncology, Department
of Basic Oncology, Izmir, Tirkiye

2Dokuz Eylul University, Faculty of Medicine, Department of
General Surgery, Izmir, Tirkiye

Objectives:  Three different extracts(Methanol/water,
Ethylacetate/water;  water phase, Ethylacetate/water;
Ethylacetate phase)obtained from the peel of Citrus
aurantium (C. aurantium-CA); It was aimed to determine its
anti-tumorogenic effect on PANC-1 (pancreatic ductal
adenocarcinoma), CAL-62 (Thyroid anaplastic carcinoma),
PC-3 (Prostate adenocarcinoma) cell lines alone and in
combination with standard chemotherapeutic agents used in
the clinic.

Materials-Methods: IC2s and ICsp concentrations of three
different extracts of CA and standard chemotherapeutic
agents used in the clinic were determined by the MTT
method. Wound Healing Analysis was performed to examine
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the effect on migration and metastasis, and Soft Agar Colony
Analysis (3D Spheroid Model) was performed to evaluate
tumorigenesis capacity. Oxidative Stress Index (OSI) was
calculated by evaluating Total Oxidant Status (TOS) and
Total Antioxidant Status (TAS) levels.

Results: In MTT Analysis, CA's EA/Water; The water phase
was found to be effective at the lowest concentration in all
cell lines. In Wound Healing Analysis, PANC-1, CAL-62,
PC-3 cell lines, respectively; The wound patency percentage
between the control group and the CAso group was
determined as 70.8, 63.8, 65.8. In the 3D Spheroid Model
Analysis, a statistical difference was observed between the
CA groups and the control group in PANC-1 and PC-3 cell
lines (p<0.004, p<0.003, respectively). When OSI was
evaluated, a statistically significant difference was observed
between CAs and control and DOCE groups in the CAL-62
cell line (p<0.004).

Conclusions: The effect of CA on thyroid and pancreatic
cancer cell lines has been examined for the first time in the
literature. Our findings showed that the CAso group was
effective in preventing invasion and migration in all cell lines.
We think that the antitumorigenic activity of CA should be
supported by further cell culture and in vivo studies.

Keywords: C. aurantium, invasion, migration, metastasis

Amag: Citrus aurantium’un (C. aurantium) kabugundan elde
edilen {i¢ farkli ekstrenin (Metanol/su, Etilasetat/su; su fazi,
Etilasetat/su; Etilasetat fazi); PANC-1 (pankreas duktal
adenokarsinomu), CAL-62 (Tiroid anaplastik karsinoma),
PC-3 (Prostat adenokarsinoma) hiicre hatlarinda tek basina ve
klinikte kullanilan standart kemoterapdtik ajanlar ile kombine
edilerek anti-tiimorojenik etkisinin belirlenmesi
amaglanmuistir.

Gerec-Yontem: PANC-1, CAL-62, PC-3 hiicre hatlarinda C.
aurantium’un (CA) ti¢ farkl ekstresinin ve klinikte kullanilan
standard  kemoterapétik  ajanlarin @ ICs  ve  1Cs
konsantrasyonlart MTT ydntemi ile belirlendi. Migrasyon ve
metastaz iizerindeki etkisinin incelenmesi icin Yara lyilesme
Analizi, tiimorogenez kapasitesinin degerlendirilmesi igin
Soft Agar Koloni Analizi (3D Sferoid Model) gerceklestirildi.
Total Oksidan Seviyesi (TOS) ve Total Antioksidan Seviyesi
(TAS) seviyeleri degerlendirilerek Oksidatif Stres Indeksi
(OSI) hesaplandi.

Bulgular: MTT Analizinde CA’nin EA/Su; Su fazi tiim hiicre
hatlarinda en diisiik konsantrasyonda etkili bulunmustur.
Yara Iyilesme Analizinde PANC-1, CAL-62, PC-3 hiicre
hatlarinda sirasiyla; kontrol grubu ile CAsp grubu arasinda
yara agiklig1 yiizdesi 70.8, 63.8, 65.8 olarak belirlenmistir. 3D
Sferoid Model Analizinde PANC-1 ve PC-3 hiicre hatlarinda
CA gruplart ve kontrol grubu arasinda istatiksel olarak fark
gozlenmistir (sirastyla p<0.004, p<0.003). CAL-62 hiicre
hattinda OSI degerlendirildiginde, CAso ile kontrol ve DOCE
gruplar1 arasinda istatiksel agidan anlamli fark goézlenmistir
(p<0.004).
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Tartisma: CA’nin, tiroid ve pankreas kanseri hiicre hatlar
iizerindeki etkisi literatiirde ilk kez incelenmistir. Elde
etigimiz bulgular CAsp grubunun tiim hiicre hatlarinda
invazyon ve migrasyonu engellemede etkili oldugu
goriilmiistiir. CA’nin antitimorejenik aktivitesinin ileri hiicre
kiiltiirii ve in vivo caligmalar ile desteklenmesi gerektigini
diisiiniiyoruz.

Anahtar Kelimeler: C. aurantium, invazyon, migrasyon,
metastaz

OP2-9: HISTOLOGICAL INVESTIGATION OF THE
EFFECT OF QUERCETIN ON TESTICULAR
DAMAGE CAUSED BY METHOTREXATE

[METOTREKSATIN NEDEN OLDUGU TESTIS
HASARINDA QUERCETIN'IN ETKIiLERINiN
HISTOLOJIiK OLARAK iNCELENMESI]

Burcu BARAN?, Hilal KOCDOR?, Arzu YILDIRIMZ, Asli
CELIK3, Mehmet Ali KOCDOR?, Seda OZBAL!

1Dokuz Eyliil University, Faculty of Medicine, Histology and
Embryology, Izmir, Tiirkiye

2Dokuz Eyliil University, Faculty of Medicine, Department of
Basic Oncology, Izmir, Tiirkiye

%Dokuz Eyliil University, Institute of Health Sciences,
Department of Laboratory Animals, Izmir, Turkey

“Dokuz Eyliil University, Faculty of Medicine, Department of
General Surgery, [zmir, Tiirkiye

Objectives: Methotrexate (MTX), folic acid antagonist, is an
immunosuppressive and cytotoxic chemotherapeutic agent.
However, it has toxic effects on tissues. Its tissue damage is
known to be associated with oxidative stress. ROS increase
causes cell damage and apoptosis. In this study, the efficacy
of QE, a powerful antioxidant, on MTX-induced testicular
toxicity was investigated.

Materials-Methods: 35 Wistar-albino male rats were
divided into 5 groups: control, sham, QE, MTX and
MTX+QE groups. MTX was administered single dose 20
mg/kg/i.p. on day 1. QE was given 50 mg/kg/oral gavage for
9 days, 30 minutes before MTX administration. Rats were
sacrificed on 10th day. Testicular cell damage was evaluated
with Hematoxylin-Eosin, Periodic Acid Schiff, Masson-
Trichrome staining, Johnsen's score, histomorphometric
measurements and Occludin, ZO-1 immunohistochemistry.
Apoptosis was evaluated by TUNEL and caspase-3 staining.
Total Antioxidant Level (TAS), Total Oxidant Level (TOS)
and Superoxide Dismutase (SOD) levels were measured in
testicular tissues and serum.

Results: Histological evaluation showed QE administration
reduced testicular cell damage. TUNEL, caspase-3, occludin
and Z0O-1 positive cell numbers were decreased compared to
control group. In biochemical analyzes, when TAS, TOS and
SOD levels were examined in tissue and serum, it was
determined that QE helped tissue stabilization by providing

free radical balance.

Conclusions: It was concluded that QE application reduced
testicular tissue damage caused by MTX with its suppressive
effect on oxidative stress and apoptosis. Therefore, QE could
be a potentially useful agent in the treatment of MTX-induced
testicular injury.

This study was supported by TUBITAK 1002-B Emergency
Support Module (122S966).

Keywords: Quercetin, Methotrexate, Testis, Oxidative
stress, Apoptosis

Amag: Metotreksat (MTX), folik asit antagonisti olup
immiinosupresif ve sitotoksik bir kemoterapdtik ajandir.
Ancak dokularda istenmeyen toksik etkileri bulunmaktadir.
MTX’m neden oldugu doku hasarinin, oksidatif stres ile
iliskili oldugu bilinmektedir. ROS artis1, hiicre hasarina ve
apoptoza yol acar. Bu caligmada, MTX ile indiiklenen
testikiiler toksisitede, giiclii bir antioksidan olan QE’nin
etkinligi aragtirildi.

Gerec¢-Yontem: 35 Wistar-albino erkek si¢an 5 gruba ayrild:
kontrol, sham, QE, MTX ve MTX+QE gruplart. MTX 1. giin
tek doz 20 mg/kg/i.p uygulandi. QE, MTX uygulamasindan
30 dk once baglanarak 9 giin 50 mg/kg/oral gavaj verildi.
Ratlar 10. giinde sakrifiye edildi. Testikiiler hiicre hasari
Hematoksilen-Eozin, Periyodik Asit Schiff, Masson-Trikrom
boyalari, Johnsen's skoru, histomorfometrik Sl¢iimlerle ve
Occludin, ZO-1 immunohistokimyalar1 ile degerlendirildi.
Apoptoz degerlendirmesi TUNEL ve kaspaz-3 boyamalar ile
yapildi. Testis dokularinda ve serumda Total Antioksidan
Seviyesi (TAS), Total Oksidan Seviyesi (TOS) ve Siiperoksit
Dismutaz (SOD) diizeyleri 6l¢iildii.

Bulgular: Histolojik degerlendirme, QE uygulamasinin
testikiiler hiicre hasarini azalttigi gosterdi. Ayrica kontrol
grubuna kiyasla TUNEL, kaspaz-3, occludin ve ZO-1 pozitif
hiicre sayilarinin azaldig1 goriildii. Biyokimyasal analizlerde
ise, doku ve serumda TAS, TOS ve SOD seviyeleri
incelendiginde, QE’in serbest radikal dengesini saglayarak
doku stabilizasyonuna yardimer oldugu saptandi.

Sonu¢: QE uygulamasmin, oksidatif stres ve apoptoz
iizerindeki baskilayict etkisiyle MTX’in olusturdugu
testikiiler doku hasarini azalttig1 sonucuna varildi. Bu nedenle
QE, MTX kaynakl testis hasarmin tedavisinde potansiyel
olarak yararli bir ajan olabilir.

Bu calisma TUBITAK 1002-B Acil Destek Modiilii
tarafindan desteklenmistir (122S966).

Anahtar Kelimeler: Quercetin, Metotreksat, Testis,
Oksidatif stres, Apopitoz
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PP2: DEVELOPMENT OF INNOVATIVE
BIOFUNCTIONAL INK WITH POTENTIAL USAGE
IN 3D BIOPPRINTING IN CARTILAGE TISSUE
ENGINEERING

[KIKIRDAK DOKU MUHENDISLIGINDE 3

BOYUTLU BiYOBASKIDA KULLANIM
POTANSIYEL OLAN YENILIKCI
BiYOFONKSIYONEL MUREKKEP
GELISTIRILMESI]

Cansu ilke KURU 1%, Fulden ULUCAN KARNAK 2f,
Mehmet Ozgur SEYDIBEYOGLU 3

'Ege University-Buca Municipality Buca Science and Art
Center, Institute of Science and Technology, Biotechnology,
Izmir, Tirkiye

2Ege University, Institute of Health Sciences, Department of
Medical Biochemistry, Izmir, Tiirkiye

S{zmir Katip Celebi University, Faculty of Engineering,
Department of Materials Science and Engineering, Izmir,
Tiirkiye

ORCHIDs of Authors: Cansu ilke Kuru: 0000-0003-4290-
6823, Fulden Ulucan Karnak: 0000-0001-5567-0261,
Mehmet Ozgiir Seydibeyoglu: 0000-0002-2584-7043

ABSTRACT

Objectives: Tissue engineering is the practice of regenerative
medicine that involves the production of new biomaterials to
regenerate damaged tissues and restore biological
functionality. Meniscal injury in the knee joints is likely to
cause a permanent change in the biomechanical and
biological environment of the knee joint due to morphological
incompatibility and loss of meniscus tissues. The allograft
approach, which includes the methods of applying cadaver or
human cartilage pieces to patients in meniscus regeneration,
is used with long-term follow-up in the clinic. However, the
use of meniscal allografts is limited due to insufficient tissue
supply, incompatibility, immunoreactivity, and risk of
disease transmission. In recent years, 3D bioprinting
technology within the scope of tissue engineering makes it
possible to prepare patient-specific meniscus structures using
biomaterials

Materials-Methods: In this study, it was aimed to develop
low cost, easy to prepare, easy to use, halloysite mineral
added alginate, nanocellulose and gelatin based hydrogel
materials for use as bioinks in the production of meniscus
with 3D bioprinting. In this context, bioink materials with
different contents were prepared and characterized by
advanced characterization methods. A prototype was
prepared by examining its usability in the preparation of
artificial cartilage meniscus structure.

Results: It was determined that the chemical composition and
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morphological structure of these natural materials with
different contents were porous, hydrophilic and high water
holding capacity in accordance with the artificial cartilage
tissue structure.

Conclusions: Within the scope of the study, alternative
materials with high printability in 3D bioprinting, easy and
inexpensive to large-scale production, were developed for use
as meniscus cartilage tissue material in knee joints.
Keywords: artificial cartilage, bioprinting, bioink,
nanocellulose, halloysite

Amac: Doku miihendisligi, hasar goren dokulari yeniden
olusturmak ve biyolojik islevsellik kazandirmak i¢in yeni
biyomalzemelerin  {iretimini  iceren  rejeneratif  tip
uygulamasidir. Diz eklemlerinde yasanan meniskiis
yaralanmasinin, morfolojik uyumsuzluk ve meniskiis
dokularinin kayb1 nedeniyle, diz ekleminin biyomekanik ve
biyolojik ortaminda kalic1 bir degisiklige neden olma olasilig1
yiiksektir. Meniskiis yenilenmesinde kadavradan veya
insandan alinan kikirdak parcalarini hastalara uygulama
yontemlerini igeren allogreft yaklasimi klinikte uzun vadeli
takip ile kullanilmaktadir. Ancak meniskiis allogreftlerinin
yetersiz doku kaynagi, uyumsuzluk, immiinoreaktivite ve
hastalik bulagsma riski nedeniyle kullanimi sinirlidir. Son
yillarda, doku miithendisligi kapsaminda 3 boyutlu biyobaski
teknolojisi, biyomalzemeleri kullanarak hastaya 6zel
meniskiis yapilarinin hazirlanmasini miimkiin kilmaktadir.
Gere¢-Yontem: Calismada, 3 boyutlu biyobask: ile
meniskils Uretiminde biyomiirekkep olarak kullanima
yonelik, diisiik maliyetli, hazirlanmasi, kullanimi kolay,
iilkemizde onemli kaynagi olan halloysite minerali katkili
aljinat, nanoseliiloz ve jelatin temelli hidrojel malzemelerin
gelistirmesi amaglandi. Bu kapsamda farkli igeriklere sahip
biyomiirekkep malzemeleri sentezlendi, ileri karakterizasyon
yontemleri ile karakterize edildi. Yapay kikirdak meniskiis
yapisi hazirlanmasinda kullanilabilirligi incelenerek prototip
hazirlandi.

Bulgular: Farkli igeriklere sahip bu dogal malzemelerin,
kimyasal bilesiminin ve morfolojik yapisinin, yapay kikirdak
doku yapisina uygun sekilde, gézenekli, hidrofilik, su tutma
kapasitesi yiiksek oldugu belirlendi.

Sonu¢: Calisma kapsaminda, diz eklemlerinde meniskiis
kikirdak dokusu materyali olarak kullanima yonelik, biiyiik
Olcekte iretimi kolay ve ucuz, 3 boyutlu biyobaskida
basilabilirligi yliksek alternatif malzemeler gelistirildi.
Anahtar  Kelimeler:  yapay kikirdak, biyobaski,
biyomiirekkep, nanoseliiloz, halloysite

1. INTRODUCTION

Tissue/organ shortage is an important medical
problem due to donor shortage and patient immune rejection.
Furthermore, it is difficult to predict or mimic human disease
status in animal models during preclinical studies because the
disease phenotype differs between humans and animals. The
field of tissue engineering and regenerative medicine has
been developing rapidly in recent years to create functional
tissue structures that mimic natural tissue for repair and/or
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replacement of damaged tissues or entire organs. However,
traditional tissue engineering approaches consisting of
scaffolds, growth factors, and cells have had limited success
in fabricating complex 3D shapes and in vivo organ
regeneration, making them unsuitable for clinical
applications from a logistical and economic point of view. In
this context, 3D bioprinting, an extended application of
additive manufacturing, is heavily studied for tissue
engineering and regenerative medicine, as it includes an
approach to build complex tissue layer by layer [1]. Three-
dimensional bioprinting (3BBB) is evolving into a unique
multidisciplinary technology for three-dimensional (3D)
biological tissue engineering with complex architecture and
composition. Technology has emerged as a key driver, with
the precision combining of biomaterials with patient donor
cells. This progress has assisted the successful fabrication of
in vitro models, preclinical implants, and tissue/organ-like
structures [2,3].

Bioprinting is an emerging technology with various
applications in the construction of functional tissue structures
to replace injured or diseased tissues. It is a new approach that
provides high reproducibility, precise control over fabricated
structures and potentially enables highly efficient production.
During the bioprinting process, a biomaterial solution or a
mixture of several biomaterials, often in hydrogel form, often
called bioink, is used to create tissue structures. This bioink
can be crosslinked or stabilized during or immediately after
bioprinting to create the final shape, structure and architecture
of the designed structure. Bioinks can be made from natural
or synthetic biomaterials alone or a combination of the two as
hybrid materials. In some cases, cell clusters without any
additional biomaterials can also be adapted to be used as a
bioink for bioprinting processes [4]. Some important
properties of an ideal bioink material are bioprintability, high
mechanical integrity and stability, insolubility in cell culture
medium, biodegradability at a rate suitable for regenerating
tissue, non-toxicity and non-immunogenicity, and the ability
to promote cell adhesion. In addition, bio-ink materials
should be easily manufactured and processed, affordable and
commercially available [5].

Within the scope of the study, it was aimed to develop and
characterize halloysite added gelatin, alginate and
nanocellulose bioink materials for 3D bioprinting, especially
for the use of knee joint cartilage tissue as meniscus.
2. MATERIAL AND METHODS:
2.1. Chemicals and devices
Bovine gelatine (ZAG chemical), Halloysite (ESAN),

Alginate (Aromel Kimya), Nanocellulose, Hydroxyethyl
methacrylate (HEMA) and Glycidyl methacrylate (GMA)
(Sigma) were obtained from the company. Magnetic stirrer
(FAITHFUL) and thermometer were used in the preparations.
2.2. Preparation of Bioinks
2.2.1. Preparation of gelatin-based bioinks
a. Preparation of Gelatin-Hydroxyethyl methacrylate
(HEMA)/ glycidyl methacrylate (GMA) bioinks

10g of gelatin was weighed on a precision balance.
Then 100 mL of 0.1 M pH=7.4 phosphate buffer was added.
The mixture was placed on a magnetic stirrer and stirred with
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heating until gelatinous. When the temperature of the solution
reached 60°C and became homogeneous, 8 mL of
HEMA/GMA monomer was added at 1 mL per minute while
stirring. After mixing for 4 hours, it was stored at +4°C [6].
b. Preparation of halloysite-doped gelatin-based bioinks
To add Halloysite to the prepared Gelatin-HEMA and
Gelatin-GMA bioinks, 10 g of Halloysite was dissolved in
100 mL of distilled water and stirred for 1 hour by slightly
heating in a magnetic stirrer until it reached a semi-fluid
consistency. 10% Halloysite was added to the prepared
Gelatin-HEMA and Gelatin-GMA bioinks, mixed for 2
hours, then stored at +4°C [7].

2.2.3. Preparation of alginate-based bioinks

a. Preparation of sodium alginate-nanocellulose bioinks
50 g of sodium alginate was weighed on a precision balance
and 500 mL of 0.1 M pH=7.4 PBS buffer solution was added.
The resulting mixture was placed on a magnetic stirrer and
mixed by slightly heating. When the mixture became semi-
fluid, 4% nanocellulose was added to the solution and mixed
for 4 hours [8].

b. Preparation of halloysite-doped sodium alginate-
nanocellulose bioinks

To add Halloysite to the prepared sodium alginate-
nanocellulose bioinks, 10 g of Halloysite was dissolved in
100 mL of distilled water and mixed for 1 hour by slightly
heating in a magnetic stirrer until it reached a semi-fluid
consistency. 10% Halloysite was added to sodium alginate-
nanocellulose bioinks and mixed for 2 hours, then stored at
+4°C,

2.3. Characterization of Bioinks

Prepared bioink materials were characterized by advanced
characterization method as Scanning Electron Microscopy
(SEM), Fourier Transform Infrared Spectroscopy (FTIR),
Water retention analysis, Contact Angle Measurements and
Viscosity Analysis. For SEM analysis, samples were
prepared in dry form. The samples to be analyzed were
prepared with the help of QUORUM Q150 RES Coating and
Drying devices, and then the analysis was performed with the
Carl Zeiss 300VP SEM Device. For contact angle analysis,
samples were prepared in dry form and Attension Theta
device was used for analysis. For FTIR analysis, samples
were prepared in dry form and Bruker Alpha Il FTIR device
(wavelength range of 400-4000 cm™) was used for analysis.
For viscosity analysis, samples were prepared in liquid form
and the analysis was performed with the Hybrid Rheometer
Discovery HR-2 Device.

The swelling behaviour of the bioinks to be 3D printed was
evaluated using a traditional gravimetric method. For this, the
initial dry weight (Wd) of the constructs was noted, followed
by their immersion in PBS (pH 7.4) at 37 °C.

At predefined time points, wet structures were removed,
excess surface fluid was removed using filter paper, and the
swollen weight (Ws) was recorded. The study was performed
in triplicate under the same conditions and the swelling ratio
(SR) was obtained using Equation 1 [9].

SR = (_f“’;{‘;"d)

Equation (1)
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2.3. Preparation of 3D bioprinting prototypes of bioinks
CELLINK INKREDIBLE+ device was used to perform
3D bioprinting studies of the developed bioink materials.
During printing, the temperature was set as 30°C and Fill Rate
(Fr): 100%. Bioink materials were filled into the syringe in
the cartridge compartment of the device, the meniscus format
converted from STL format to G-code format was defined to

the device and bioprinting was started. After bioprinting, 505
LED UV was applied by dropping 2-3 drops of calcium
chloride (CELLINK Crosslinking agent CaCl; solution) onto
the printing material. At the end of the application, a
bioprinting prototype was prepared from the developed
bioinks.

Figure 1. SEM images of bioinks and materials A) Gelatin (2500 x, 1000x, 5000x); B) Gelatin-HEMA bioinks (7400x, 8300x,
14000x); C) Halloysite doped Gelatin-HEMA bioinks (500x, 2500%, 5000x); D) Gelatin-GMA bioinks (10000x, 5000x, 250x); E)
Halloysite doped Gelatin-GMA bioinks (2350x, 3600x, 4900x); F) Alginate (530x, 2350x, 4400x); G) Nanocellulose (10000x,
10000, 20000x); H) Alginate-nanocellulose bioinks (5000x, 20000x, 9200x); 1) Halloysite-doped Alginate-nanocellulose bioinks
(5000x%, 20000x, 20000x); J) Halloysite (20000x, 100000, 131040x)

It is seen that Halloysite added Gelatin-HEMA/GMA bioinks
have a porous morphological structure. Its porous structure is
suitable for the settlement and growth of cells in case of use
in the body, and it provides an advantage in use as a tissue
scaffold. It is thought that the remains seen in this general
porous structure belong to the contribution of halloysite. The
changes in the morphological structure as the gelatin is added

indicates that the preparation has been carried out
successfully. When the images of alginate and nanocellulose-
based biomaterials are examined, the fact that the new
product contains similar morphological structures from both
main materials shows that the preparation has been carried
out successfully, at the same time it is seen that the halloysite
contribution is also included in the structure.
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3.1.2. Contact Angle Analysis

. Average
Bioinks Contact angle Angle
Value (°)
Gelatine 70,66
Gelatine - 8
78,13
HEMA =
g
Halloysite
i -
doped Gelatine 1 50,75
-HEMA
i
8
Gelatine -GMA 71,23
i L,
Halloysite
Y . ¥ 47,87
doped Gelatine
L1
Alginate 46,59
="
u
Alginate-
35,66
Nanocellulose
Halloysite | |
doped Alginate- 33,08
Nanocellulose S
I
. _
Nanocellulose ¥ 19,09
e e—
|
Halloysite 81,43
“E‘MS‘——,

Table 1. Contact angle analysis results
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An increase in the contact angle indicates that the
substance is more hydrophobic. If 8 <90 it is hydrophilic, if
0> 90 it is hydrophobic. Looking at the results of the contact
angle analysis (Table 1), the average contact angle value of
gelatin alone was measured as 70.66°, and when HEMA was
added to the mixture as a monomer, the contact angle
increased to 78.13° It can be interpreted that the HEMA
monomer additive increased the hydrophobicity of the
material. The contact angle with halloysite added to the
gelatin-HEMA structure has decreased to 50.75°, and it can
be said that the material has begun to gain hydrophilic
properties. This may have been due to the hydrophilic
properties of halloysite. While the average contact angle
value of gelatin was 70.66° alone, when GMA was added to
the mixture as a monomer, the contact angle increased to
71.23° The variation here is less than the mixture with
HEMA. In other words, -OH groups from GMA monomer
increased the hydrophobicity of the material less than HEMA.
The contact angle with halloysite added to the gelatin-GMA
structure decreased to 47.87° and it can be said that the
material gained hydrophilic properties. The ability of
halloysite to impart hydrophilic properties is consistent with
the studies in the literature. In the study of Chen et al.,
halloysite nanotube additive added to the polyethersulfone
matrix improved the membrane hydrophilicity and reduced
the contact angle from 84.9° to 69.8° [10]. A similar result
was found by Wang et al. observed in their work. Halloysite
nanotubes grafted into the polyethersulfone matrix reduced
the contact angle from 83.50° to 58.3° [11].

Considering the contact angle analysis of alginate-
based bioinks, the average contact angle value for alginate
alone was 46.59°. With the addition of nanocellulose, the
contact angle decreased to 35.66°, and with the addition of
halloysite, the contact angle decreased to 33.08°. In other
words, it can be said that the hydrophilic property of the
material has increased due to the additions. The hydrophilic
feature of the structure with the addition of nanocellulose also
overlaps with the literature data. Lee et al. In his study, it was
observed that the contact angles decreased with the addition
of different cellulose types to the carbon structures. In the
study, it is said that the hydrophobic properties of carbon turn
into hydrophilic with the addition of cellulose [12].Yang et
al. In another study, the hydrophilic property of the
membrane increased with the addition of nanocellulose to
polysulfone membranes and the membrane was obtained with
algae-free properties [13].
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3.1.3. Fourier Transform Infrared Spectroscopy (FTIR)
Analysis
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Figure 2. FTIR analysis of A) Gelatin, B) GelatintHEMA C) Gelatin+HEMA+ Halloysite materials

Absorption peaks at 1629, 1539 and 1235 cm in gelatin are
attributed to the presence of —C=0 (carbonyl), -N-H (amide)
and —C-N (amide IlI), respectively. The appearance of the
broad absorption peak at 3295 cm-1 in gelatin indicates the
presence of -OH (hydroxyl) and -NH2 (amine) groups in their
structure [14, 15] (Fig. 2-A). With the addition of HEMA
monomer to the structure, a change is observed in the peaks
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of the —OH groups around 3294 cm. Characteristic with
HEMA, -C= 0 (1719 cm™ 1), -C-O-C- (13211032 cm™ 1), -
CH2 (1404-1379 cm™) peaks are observed in Figure 2-B [16]
(Fig. 12-B). With the incorporation of halloysite into the
structure, the presence of 1297 cm™, 1235 cm™ C-N amide Il
band and 1070 cm™ Si-O-Si groups are observed (Figure 2-
C).
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Figure 3. FTIR analysis of A) Gelatin, B) GelatintGMA C) Gelatin+tGMA+ Halloysite materials

Similarly, with the inclusion of GMA in its structure, a peak
is observed in gelatin peaks, especially in the 945 cm™ part,
originating from the epoxy groups of GMA [17]. Moreover,
the intensity of the band assigned to carbon-oxygen (C-O)

stretch (approximately 1165 cm™) increased due to the
presence of the GMA fragment (Fig. 3-B). With the
incorporation of halloysite into the structure, changes in the
1297 cmt, 1238 cm™ C-N amide Il band and the presence of
1035 cm™* Si-O-Si groups are observed (Figure 3-C)

-wo:-’:-

Figure 4. FTIR analysis of A) Alginate, B) Nanocellulose, C) Alginate+Nanocellulose

Alginate exhibits absorption peaks at 3235 and 1591 cm,
which are respectively in their structure. It shows the
presence of -OH (hydroxyl) and -C=0 (carbonyl) groups [14,
15] (Figure 4-A). The peak of C-H and C-O vibrations in the
polysaccharide rings of cellulose is around 1370 cm™. The
vibration of C-O-C in the pyranose ring is indicated by the
absorption peak at 1057 cm™. It appears that the

nanocellulose showed a strong band typical cellulose Il
structure at 3335 cm™. These bands are characteristic of
cellulose 11 allomorphs [24]  (Fig. 4-B). With the
incorporation of nanocellulose into the alginate structure,
vibrational bands of C—H groups are observed at 2917 cm
and deformation of methyl groups (CH>) at around 1427 cm-
1 The absorption bands at 1313 and 982 cm-1 belong to the
polysaccharide structure of cellulose [18] (Figure 4-C).
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Figure 5. FTIR analysis of A) Alginate+Nanocellulose B) Halloysite C) Alginate+Nanocellulose+Halloysite materials

From the halloysite spectra, the band at 515 cm indicates the
deformation vibration of Al-O-Si and the absorption peak at
3422 cm is attributed to the O-H stretching of water. While
904 cm™ can be assigned to AI-O—OH vibration, the peaks at
3693 and 3624 cm™ are due to stretching vibrations of the
inner surface AI-OH groups. A very strong O-Si-O
absorption peak was observed at approximately 994 cm, and
peaks at 747, 793, 1118 cm~* were assigned to the stretching

3.1.4. Viscometer Analysis

Bioinks Viscosity
Values (Pa.s)

Gelatine 0,38
GelatintHEMA 29,29
Gelatin+HEMA+Halloysite 28,93
GelatintGMA 0,28
Gelatin+GMA+Halloysite 0,12
alginate 4,46
Alginate+Nanocellulose 5,50
Alginate+Nanocellulose+Halloysite 5,97
Nanocellulose 68,54
Halloysite 0,51

Table 2. Viscometer analysis

As a result of viscometer analysis, an increase in viscosity
was observed with the addition of HEMA and halloysite to
gelatin, while a decrease was observed when GMA and
halloysite were added. For alginate, the addition of
nanocellulose and halloysite increased the viscosity.
Nanocellulose appears to be a highly viscous material on
itsown. However, among the generally obtained bioinks,
gelatin-based ones are more viscous than alginate-based ones
(Table 2). Viscosity analysis is critical for printing prepared
bioinks. The bioprinting techniques to be used require bioinks
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mode of the apical Si-O. The interlayer water can be
identified by the bending vibration reflected as a peak at 1641
cmt [19] (Figure 5-B). With the incorporation of halloysite
into the structure, a change is observed in the vibrational
bands of the C—H groups at 2917 cm™ in the spectrum of the
alginate+nanocellulose structure. With halloysite, the peak of
904 cm of characteristic AI-O-OH vibration and 749 cm
of apical Si—O tension appears (Figure 5-C).

with the desired viscosity to achieve high print resolution,
shape accuracy. For example, droplet-based bioprinting is
compatible with low-viscosity bio-inks. However, a wider
range of bioinks can be used in extrusion-based bioprinting,
from low viscosity to high viscosity. During a typical printing
process, bio-ink is subjected to different cutting speeds.
Accordingly, characterizing viscosity over a wide range of
shear rates associated with the printing process is crucial for
the successful design and development of bioinks. For
example, when extruded from a small nozzle, it is subjected
to relatively high shear speeds and must exhibit shear
thinning. However, upon deposition, the shape must regain
accuracy and mechanical integrity. High-viscosity hydrogels
with poor fluidity are easy to clog the printing nozzle, and
only a fiber-based structure can be created from high-
viscosity bioink instead of microspheres [20,21]

When the shear rate-stress graphs of the viscosity are
examined (Figure 6), it is seen that the structures respond
much more homogeneously to stress and become structurally
stable after each additive. The gelatin-GMA structure
prodeuced a more linear stress response graph after the
hallosite addition.
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According to the data obtained from the graph in Figure 7, the

[2] , i water retention rates of the materials can be listed as follows:
: v nanocellulose, alginate-nanocellulose, alginate-
| / | nanocellulose-halloysite, gelatin, gelatin-HEMA, alginate,
] / g " gelatin-GMA-halloysite, gelatin- HEMA-halloysite, gelatin-
el { GMA, halloysite. Alginate-containing composite materials
v ‘ R | are seen to exhibit higher swelling potential than gelatin-
; containing materials. It is well known that the swelling

potential of scaffolds is profoundly affected by the presence

of hydroxyl groups, amorphous regions, degree of
crosslinking, and crystallinity. The lower swelling potential
of gelatin-based materials is associated with improved cross-
linking abilities in the presence of monomers such as HEMA
and GMA, which inhibit their water-holding potential. The
higher cross-linking ability of gelatin-based composite
: e , materials can be explained by the change in the expansion rate
/ of the scaffolds.In alginate-based composite materials, a
' : decrease in the expansion rate was observed with
nanocellulose additives, causing a decrease in the swelling
P , potential by showing a semi-solid behavior. Whereas, only
Ll 1 alginate or gelatin scaffold exhibits a higher expansion rate,
T A — exhibiting minimal solid properties and leading to greater

= ' — e water uptake [15,22]. It has been observed that adding

- | = L halloysite to the material reduces the water holding capacity,

' ' — : which is in line with the studies in the literature [23]. Since
| _ halloysite increases the cross-linking density, it causes a
M I decrease in water holding ability.

1 - 3.2. 3D bioprinting prototypes of bioinks

With this preliminary study, the bioprintability of the bioink
‘ 3 , materials developed in the project was demonstrated. In
: particular, it was determined that the bioprintability of
l ' halloysite-doped alginate-nanocellulose bioinks was higher.
K It was observed that Halloysite-added Gelatin-HEMA
bioinks were in a rigid structure and Halloysite-added
alginate-nanocellulose bioinks were more flexible in
Figure 6. Viscosity analysis of A) Gelatin, B) Gelatin-HEMA, C)Gelatin- printings performed with a syringe in the laboratory

HEMA-Halloysite, D) Gelatin-GMA, E)Gelatin-GMA-Halloysite, F) : :
Halloysite, G) Alginate, H) Nanocellulose, 1) Alginate-Nanocellulose, J) environment for prototype development (Figure 8).

Alginate-Nanocellulose-Halloysite bioinks

4.DISCUSSION

3.1.5. Swelling Analysis Within the scope of the study, biomaterials with the

. potential to be used as bioinks in 3D bioprinters have been
developed, especially against meniscus deformations within
the scope of cartilage tissue injuries. All the characterization
results and the physical structure of the structures printed as
prototypes support the printability of biomaterials developed
as bioinks in 3D bioprinting. In the study, the bioinks were
developed to give a different perspective to cartilage tissue
engineering are easy to obtain, very easy to prepare, fast and
. low cost. Bioinks in the production of artificial cartilage

— ———————t—— . - tissue with 3D bioprinting in cartilage tissue injuries, will
: benefit the biomimicry approach, cartilage tissue engineering,
, literature and the health sector.

0 20 4 0 80 100 120 140 160 180 00

7 —+— Gelatne

[

Swelling Ratio(%)

Time (min)

Figure 7. Results of swelling behaviour analysis of bioinks
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Figure 9. Graphical Abstract
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ABSTRACT

Objectives: BRAF is a proto-oncogene, functioning in
mitogen- activated protein kinase signalling pathway. BRAF
mutations are classified as class I: V600E mutant type that is
observed in melanoma, colorectal cancer, multiple myeloma,
but it is very rare in neuroblastoma. New types of mutations
(classes Il and Il1l) are now defined in cancer, including
aberrant transcriptional gene regulation. Class Il includes
non-V600E mutations in RAS binding domain, ras wild type,
ras independent kinase activated. Class Il incudes mutations
in in kinase domain, RAS dependent, RAS mutant. The aim
of this study is to evaluate BRAF mutations in neuroblastoma.

Materials-Methods: This study included eight cases with
different BRAF mutations other than V600E among 45
relapsed or refractory neuroblastoma cases. DNA was
extracted from paraffin embedded tumour tissues and target
capture based next generation sequencing was performed.

Results: The mean age of the patients is 55 months. Three
cases were MYCN amplified. E451G, G460E missense
mutations were observed in two cases. E451K, R444G,
V459A, T470A (two cases), R462G, R443K, L441P
missense benign mutations and W450Ter stop gained
mutations were observed. All of the cases had missense
multiple HRAS, NRAS, KRAS mutations. No BRAF fusion
was observed in any of the cases.

Conclusions: We think that these rare BRAF mutations
observed in neuroblastoma with one or more RAS mutations
might be classified in Class Ill. The prognostic and
therapeutic role of BRAF mutations coexisting with KRAS
mutations shall be explored in neuroblastoma. We firstly

63

describe rare BRAF mutations together with RAS mutations.
Keywords: Neuroblastoma, BRAF, RAS, mutation, targeted
therapy

Amag: BRAF, mitojenle aktive olan protein kinaz sinyal
yolunda galisan bir proteini kodlayan bir protoonkogendir.
BRAF mutasyonlar1 smif I: V600E mutant tipi olarak
siniflandirilir ve melanom, kolorektal kanser, multipl
miyelomda goriiliir ancak néroblastomda ¢ok nadir goriiliir.
Artik kanserde anormal transkripsiyon gen regiilasyonu da
dahil olmak {izere yeni mutasyon tiirleri (smif II ve III)
tanimlaniyor. Smf II, ras baglanma alanindaki V600E
olmayan mutasyonlari, ras wild tipini, ras bagimsiz kinazla
etkinlestirilmis vakalar1 igerir. Simif III, kinaz alanindaki,
RAS'a bagimli, RAS mutant vakalarindaki mutasyonlari
icerir. Bu c¢aligmanin amacit noroblastomda BRAF
mutasyonlarini degerlendirmektir.

Yontem: Bu ¢alismaya relaps veya refrakter 45 néroblastom
vakast i¢erisinde V60OE disinda farkli BRAF mutasyonlari
olan 8 vaka dahil edildi. Parafine gémiilii tiimo6r dokularindan
DNA ekstrakte edildi ve hedef yakalamaya dayali yeni nesil
dizileme yapildu.

Bulgular: Hastalarin ortalama yasi1 55 aydir. Ug vakada
MYCN amplifikasyonu yapildi. Iki vakada E451G, G460E
missense olasi zarar verici mutasyonlar gozlendi. E451K,
R444G, V459A, T470A (iki vaka), R462G, R443K, L441P
missense benign mutasyonlar ve W450Ter stop kazanilmis
mutasyonlar gozlendi. Vakalarin hepsinde missense ¢oklu
HRAS, NRAS, KRAS mutasyonlar1 vardi. Higbir olguda
BRAF fiizyonu goriilmedi.

Sonug: Noroblastoma timéor dokularinda nadir goriilen ve bir
veya daha fazla RAS mutasyonunun da bulundugu bu nadir
BRAF mutasyonlarinin Sinif 111 grupta
siiflandirilabilecegini  diisliniiyoruz. Bu mutasyonlar P
dongiisiine yakindir (G466). Noroblastomda KRAS
mutasyonlariyla birlikte bulunan BRAF mutasyonlarinin
prognostik ve terapotik rolii arastirilacaktir. Bu caligmada
oncelikle nadir goriilen Braf mutasyonlarini  ras
mutasyonlartyla birlikte tanimladik.

Anahtar Kelimeler: Noroblastom, BRAF, RAS, mutasyon,
hedeflenmis tedavi

INTRODUCTION:

Neuroblastoma (NB) is a childhood cancer in which new
mutations are needed to be defined for new therapeutic
approaches. NBs are classified in risk categories according to
International Neuroblastoma Risk Group (INRG) Staging
System using wide range of clinical, pathologic and
molecular characteristics [1]. In Turkey, Turkish Paediatric
Oncology Group, association has a national NB study that is
coordinated by Dokuz Eylul University. The molecular
studies of all cases form Turkey is done by our Basic
Oncology Department. We perform Next Generation
Sequencing (NGS) for selected relapsed or refractory NB
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cases. NB is a molecular heterogenic disease. Multiple
genetic mutations are observed. Amplification of NMYC
gene is a worse prognostic factor in NB. Segmental
chromosome abnormalities, including deletions of 1p and 11q
and gain of 17q, are common in high-risk NB, while whole
chromosomal gains are found in low-risk disease. This
finding directly takes NB patient to high-risk category.
Anaplastic Lymphoma kinase (ALK) mutations is one of the
most important genes as a targeted therapy in NB. Its
importance is well-defined [2]. It is most frequently mutated
gene in NB. However, importance of BRAF mutations in NB
is not well understood yet.

BRAF gene is located on 7934 chromosomal location. Its
protein is formed by 766 amino acids. It has the strongest
capacity to phosphorylate MEK 1 and MEK2 in MAPK/ERK
signalling pathway (the RAS-RAF-MEK-ERK pathway).
Some cytokines, growth factors, hormones, and
environmental stressors activates this pathway in normal
conditions. When BRAF is mutated, a continuous activation
occurs. Dysregulation in the MAPK/ERK cascade due to
mutations in constituent proteins of this pathway, including
RAS (KRAS and NRAS) and RAF (BRAF), is associated
with many types of cancer [3]. The V600E mutation (Class I)
has been linked to melanoma, colorectal cancer, multiple
myeloma, and other types of cancers. Importantly, emerging
evidence has recently indicated that new types of mutations
(classes Il and 1II) also play a paramount role in the
development of cancer [4, 5].

BRAF mutations are rare in childhood solid tumours. It is
very rare in NB. 1.7% BRAF mutations was found in
embryonal rhabdomyosarcoma and 1.3% of Ewing sarcoma.
This mutation does not seem to play role in tumorigenesis. It
might play an oncogenic role in a small group of NB and
paediatric solid tumours [6, 7]. Instead, its importance is on
the subject that it might be a possible target of therapy when
found to be mutated in a tumour. BRAF mutations are
becoming an agnostic marker like NTRK mutations. When
BRAF gene is mutated in codon 600 of exon 15 (V600E), it
is caused by hyperactivation of signalling pathway. A
missense mutation caused BRAF to cause signalling pathway
activation without RAS activating function.

In NB BRAF, mutations are very few identified. Shahid et al
found and reported BRAFV600E mutation in two patients
[8]. As a series of 192 NB cases, only one BRAFV600E was
reported, with an incidence less than 1%. BRAFF595L
mutation was reported in one NB patient.

In this study, we aimed to report rare BRAF mutations in
association with RAS mutations in NB.

MATERIALS AND METHOD:

Ethical Approval was taken from Dokuz Eylul University
Non-invasive Research Ethics Committee (14.12.2022, No:
2022/40-03) Informed Consent was signed to parents of the
patients.
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Among 45 relapsed or resistant NB cases, eight cases with
different BRAF mutations other than V600E were included
in this study. DNA was extracted from paraffin-embedded
tumour tissues and next-generation sequencing based on
target capture was performed. Pillar ONCO/Reveal Multi-
Cancer v4 commercial kit (REF: HRA-HS-1002-24, LOT
23PB0069, Pillar Biosciences, Natick, MA, USA) was used
for SNV detection. Pillar Onco/Reveal Multi-Cancer RNA
Fusion v2 commercial kit (REF: HRA-HS-1002-24, LOT
23PB0069, Pillar Biosciences, Natick, MA, USA) was used
to detect multiple gene rearrangement regions. NGS was
performed according to procedures as we previously reported
[9].

Results:

Patients:

45 NB cases from a series of 1965 neuroblastic tumours from
the Turkish Paediatric Oncology Neuroblastoma Study
Group was included in this study. The patients were relapsed
or refractory NB cases that are not disease free after salvage
therapies. Somatic NGS was applied on solid tumours.
Patients were staged and risk-categorized according to the
INSR classification. A molecular pathologist and molecular
oncologist at a specialist centre in our institute performed
molecular tests for NMYC, 11q deletion and DNA ploidy.
Trained pathologists carried out Shimada classification. The
mean age of the patients is 55 months. Three cases were
MYCN amplified.

BRAF mutations:

E451G, G460E missense possible damaging mutations were
observed in two cases. E451K, R444G, V459A, T470A (two
cases), R462G, R443K, L441P missense benign mutations
and W450Ter stop gained mutations were observed. All of
the cases had missense multiple HRAS, NRAS, KRAS
mutations. No BRAF fusion was observed in any of the cases.

DISCUSSION:

In this study, we report BRAF mutations in eight NB cases.
We detected rare BRAF mutations coexisting with RAS
mutations. This situation fits to class 11l BRAF mutations.
E451G, G460E missense possible damaging mutations were
observed in two cases. E451K, R444G, V459A, T470A (two
cases), R462G, R443K, L441P missense benign mutations
and W450Ter stop gained mutations were observed. All of
the cases with BRAF mutation also had missense multiple
HRAS, NRAS, KRAS mutations. No BRAF fusion was
observed in any of the cases. When we compare with
literature, these findings are a well-defined series on BRAF
rare mutations in NB.

BRAF gene coded a oncogenic protein that is a component of
mitogen-activated protein  kinases/extracellular  signal-
regulated kinases (MAPK/ERK) signalling pathway. This
pathway finally activates proliferation related genes in the
nucleus. The main function of the MAPK/ERK pathway is to
regulate cell growth, migration, and proliferation.
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When BRAFV600E mutation exists, the signalling pathway
is continuously active without external stimulus [4]. Recently
BRAF mutations are classified in three categories. In class I,
the tumours have V600 related mutation. They are kinase
activated. The BRAF proteins are monomers. In addition, this
class is RAS-independent. In class Il, the tumour DNA has
mutations of BRAT other than VV600. These tumours are also
kinase activated and RAS- independent. However, BRAF
proteins form dimers. Class I11 tumours are non- V60 mutant
like class 1. However, they are kinase impaired. They are
RAS-dependent and the BARAF proteins are in heterodimer
configuration with a wild type CRAF protein. When we
compare with our cases, our cases seems to fit to class Ill
category [7].

In class 111, the most common defined mutations are D287H,
V4591, G466V, G466E, G466A, S467L, G469E, N581S,
N581l, D594N, D594G, D594A, D594H, F595L, G596D,
and G596R. In our study, the new mutations detected not
found in this list are, E451G, G460E, E451K, R444G,
V459A, T470A, R462G, R443K and L441P. D594 related
mutations are found in colorectal cancer, malign melanoma,
multiple myeloma, nonsmall cell lung cancer [3].

Recently Toutain reported a letter to the editor of a NB case
in which BRAF inhibitor Trametinib for a BRAF G469A
Missense Mutation was used. The mutation was detected by
by blood- drived liquid biopsy. The commercially available
Foundation One® Liquid CDx was used. According to lung
cancer experience and parents’ will, a compassionate
treatment with trametinib was introduced. Treatment was
well tolerated and after 8 months, it led to a sustained disease
stabilization [10]. Our findings might give targeted therapy
chance to relapsed, refractory NB cases. In children with low-
grade glioma mutation BRAF G469A can be found in 4.5%
of the patients.

In conclusion, we think that these rare BRAF mutations
observed in neuroblastoma tumour tissues that also had one
or more RAS mutations might be classified in Class 111 group.
These mutations are near P loop (G466). The prognostic and
therapeutic role of BRAF mutations coexisting with KRAS
mutations shall be explored in neuroblastoma. We firstly
describe rare BRAF mutations together with RAS mutations
that fit to class Ill. High lightening of mutations that might
contribute to tumorigenesis as oncogenic drivers and as a
candidate target of therapeutic marker seems to be very
important in paediatric tumours and NB.

Acknowledgement: The authors declerate no conflict of
Interest.
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ABSTRACT

Objectives: Oral mucositis (OM) is characterized by
inflammation of the oral mucosa membrane. It is common in
patients receiving radiotherapy and/or chemotherapy.
Curcumin (Crc) is a polyphenol obtained from Curcuma
Longa.lt has antioxidant, anti-inflammatory, antimicrobial,
anticarcinogenic effects and radiosensitizer/chemosensitizer
properties.The aim is to evaluate clinical studies examining
its effectiveness against OM seen in patients receiving
radiotherapy and/or chemotherapy.

Materials-Methods:To evaluate the current findings, a
systematic review and meta-analysis of clinical studies
investigating the effect of curcumin on OM was
performed.After scanning 2 different databases, defining
inclusion and exclusion criteria, and evaluating the suitability
of the data, 4 studies were included in the analysis.Meta-
analysis was performed using PythonMeta with a 95%
confidence interval.I> method to evaluate heterogeneity
between studies, Funnel Plot was used to analyze publication
bias

Results:4 studies with a total of 164 patients were evaluated
using l4-day treatment data. Curcumin used in different
doses and forms was found to be more effective on
OM(Heterogeneity: Q(Chisquare) = b51l1i(p =
0.171);1>=41.33% Overall effect test: z=3.81, p=0.000).

Conclusion:In the meta-analysis results examined, it is seen
that 14-day curcumin application is effective in the treatment
of OM.It appears that there are deficiencies in conducting
meta-analyses of clinical studies, sharing various data forms
of articles in the literature, and sharing all necessary statistical
analysis results.This limitation limits the effectiveness of
meta-analysis studies. In presenting clinical study
findingsthat contribute greatly to the literature, there is a need
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to systematically and clearly present statistical data (number
of weekly recoveries, average and standard deviation, etc.) as
well as shared graphs.

Keywords: Radiotherapy, Chemotherapy, Oral mucositis,
Curcumin

Amag: Oral mukozit (OM), mukozal ve submukozal
degisikliklerin eslik ettigi oral mukoza zarinin inflamasyonu
ile  karakterizedir. Radyoterapi ve/veya kemoterapi
uygulanan hastalarda yaygindir, agrili lezyonlarla sonuglanir.
Kurkumin (Crc), Curcuma Longa’nin rizomlarindan elde
edilen dogal bir polifenoldiir. Antioksidan, antiinflamatuar,
antimikrobiyal, antikarsinojenik etkilere ve
radyosensitizer/kemosensitizer ~ dzelliklere sahiptir. Bu
calismanin amaci, kurkumin’in radyoterapi ve/veya
kemoterapi alan hastalarda goriilen OM’ye karsi etkinliginin
incelendigi klinik ¢alismalarin degerlendirilmesidir.

Gerec-Yontem: Mevcut bulgularin  degerlendirilmesi
amactyla, kurkumin’in OM iizerine olan etkisini arastiran
klinik ¢alismalarin sistematik bir incelemesi ve meta-analizi
gerceklestirildi. Bu amagcla 2 farkli veri tabani tarandi. Dahil
etme ve diglama kriterleri tanimlandiktan sonra toplam 10
adet makale secildi. Makale verilerinin meta analize
uygunlugu degerlendirildikten sonra nihai olarak 4 c¢alisma
analize alindi. Meta analiz %95 giliven araliginda PythonMeta
kullanilarak gergeklestirildi. P<.05 istatistiksel olarak anlamli
kabul edildi. Caligmalar arasi heterojenligi degerlendirmek
icin 1?2 ydntemi, yaym yanlihginm analizi i¢in Funnel Plot
kullanildt.

Bulgular: Toplam 164 hastanin bulundugu 4 g¢alisma, 14
giinliilk tedavi datasi kullanilarak degerlendirildi. Farkli
dozlarda ve formlarda kullanilan kurkumin, karsilastirma
gruplari ile kiyaslandiginda OM iizerinde daha etkin bulundu
(Heterogeneity: Q(Chisquare)= 5.11 (p=0.171); 1’=41.33%
Overall effect test: z=3.81, p=0.000).

Sonu¢: Incelenen meta analiz sonuglarinda 14 giinliik
kurkumin uygulamasinin, OM tedavisinde etkili oldugu
goriilmektedir. Klinik ¢alismalarin  meta analizlerinin
yapilmasinda, literatiirde bulunan makalelere ait ¢esitli veri
formlarinin ve gerekli tiim istatistiksel analiz Sonuc¢larinin
paylasilmasinda eksiklikler oldugu goriilmektedir. Bu
kisithilik  meta  analiz ¢aligmalarimin etkinligini
sinirlamaktadir. Literatiire biiyiik 6l¢iide katki saglayan klinik
calisma bulgularmin sunulmasinda, paylasilan grafiklerin
yan1 sira istatistiksel verilerinde (haftalik iyilesen sayisi,
ortalama ve standart deviasyon vb.) sistematik olarak agik ve
net sekilde ortaya konmasina ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: Radyoterapi, Kemoterapi, Oral
mukozit, Kurkumin

INTRODUCTION:

In cancer treatment, radiotherapy and chemotherapy are used
either alone or in combination depending on the stage of
cancer. While radiation therapy is based on destroying
cancercells using ionizing radiation, chemotherapy primarily
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involves the use of cytotoxic and antineoplastic agents.
However, these treatments can cause short-term or long-term
side effects. [1].

Oral mucositis (OM) is a commonly encountered side effect
of cancer treatment, particularly radiotherapy and
chemotherapy. It is characterized by pain, ulceration,
erythema, and white patches on the mucosa. Due to its
symptoms, oral mucositis often leads to the interruption of
radiotherapy and chemotherapy, which can have a significant
impact on the success of cancer treatment [2,3].

In radiation-induced oral mucositis, serious damage to the
oral epithelium occurs along with the onset of pain within two
weeks following treatment. These damages result from the
triggering of different reactions that lead to the release of
inflammatory cytokines and reactive oxygen species [ROS],
apoptosis of basal cells, and mucosal inflammation [4].
Chemotherapy-induced oral mucositis, on the other hand, is
caused by early release of inflammatory cytokines and ROS
and activation of transcription factors such as NF-xB [5].
Approximately 30-40% of cancer patients receiving
chemotherapy develop oral mucositis, while this rate
increases to 90-97% in the case of radiotherapy, especially
used in the treatment of head and neck cancers [6].

The pathophysiology of mucositis is highly diverse. Oral
mucositis occurs in five stages: initiation, signaling,
amplification, ulceration, and healing.

In the initiation stage, the direct cellular effects are observed
through the generation of ROS and the occurrence of DNA
damage. In the signaling stage, cascades are activated,
leading to the production of proinflammatory cytokines. This
activation leads to both lesion formation and the induction of
apoptosis in basal cells. In the amplification stage, the
secretion of proinflammatory cytokines not only contributes

curcumin exhibits potential therapeutic and/or preventive
effects in oral mucositis due to its anti-inflammatory,
antibacterial, and antifungal properties. The aim of our study
is to evaluate the effectiveness of curcumin in the treatment
of oral mucositis (OM) in patients receiving radiotherapy
and/or chemotherapy on the degree of mucositis. We aim to
evaluate the effectiveness of curcumin on the basis of the
analysis of clinical studies conducted in this context.

MATERIALS AND METHODS:

A systematic review and meta-analysis of clinical studies for
evaluating the effect of curcumin on oral mucositis (OM)
were conducted for the purpose of assessing the existing
findings. The reports generated in the study were compiled
considering the preferred reporting items for systematic
reviews and meta-analyses (PRISMA) guidelines for
reporting elements.

Data Source and Search Criteria

To identify clinical studies investigating the effects of
curcumin on oral mucositis in cancer patients receiving
radiation therapy and/or chemotherapy, a systematic
literature research was conducted using the keywords
‘curcumin AND oral AND mucositis'. From the scanned
articles, clinical studies were selected where patients were
developing oral mucositis due to radiotherapy and
chemotherapy received curcumin treatment. The articles were
initially screened based on titles and abstracts, and then the
articles that met the inclusion criteria were further examined
in full text.

Eligibility Criteria
Inclusion Criteria:

to cellular damage but also leads to an increase in existing v’ Cancer patients receiving radiotherapy and/or chemotherapy
lesions. Moreover, the continued release of TNF-alpha, v Clinical studies using turmeric extract and curcumin as
activation of NF-KB, and sustained production of ROS potential therapeutic agents,

further contribute to mucosal damage. The fourth stage is v studies include a placebo group for the purpose of comparing
characterized by the presence of lesions that cause pain, treatments.

increased inflammation, and the occurrence of new tissue

damage. In the final stage, the epithelium enters the healing Exclusion Criteria:

phase through proliferation [7,8]. v" Review articles,

Various methods (such as antibiotics, antifungal agents, v'in vitro-ex vivo-in vivo studies,

saline gargles, etc.) are used to manage or prevent the v (Case reports,

occurrence of OM resulting from radiotherapy and/or v Book chapters,

chemotherapy. However, these methods are often insufficient  , ~ ¢ once presentations

in effect_ively treat_ing and preventing OM [9]. _ v Meta analysis '

Curcumin (Crc) is a yellow-orange colored polyphenolic v Articles studying diseases other than cancer and oral

compound derived from the rhizomes of the Curcuma Longa
plant. 1t is commonly consumed both as a natural food
colorant and as a spice in the form of turmeric in popular
usage [10].

Curcumin  possesses  antioxidant, anti-inflammatory,
antimicrobial, anticarcinogenic, antibacterial, and antifungal
properties. Moreover, it is generally well-tolerated and does
not exhibit significant side effects [11]. Curcumin exhibits its
anti-inflammatory effect by inhibiting the NF-KB pathway
and blocking the release of cytokines such as I1L-8 [12].

The studies available in the literature emphasize that
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Mmucositis.

Assessment of Methodological Quality

Four articles were evaluated with QUADAS (Diagnostic
PrecisionStudy Quality Assessment Tool) tool [13]. After 10
questions were answered for each article in each domain, the
risk levels were evaluated as 'low risk', 'high risk', and
‘uncertain risk'. The evaluated domains were patient selection,
index test, reference standard, and flow and timing. A risk
graph was created based on the obtained data for each study.
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Statistical Analysis

The meta-analysis was performed using the PythonMeta
v1.26 package [14]. The mean and standard deviation values
belong to the treatment results using curcumin (experimental
group) and placebo/an another compound (control group)
were used as input values in the meta-analysis.

The Fixed- and Random-effect models were applied to the
data set. Inverse variance algorithm was chosen and the effect
size was set as the weighted mean difference. The statistical
analysis was performed within 95% confidence interval. The
results that have a P<.05 was considered as statistically
significant. 1> was used for the heterogeneity analysis where
<25: low,

>25-<75: moderate,

and >75: high heterogeneity.

Both Fixed-effect and Random-effect models were used for
the effect size (ES) calculation. The meta-analysis results
were reported as Forest and Funnel plots for both Fixed-effect
and Random-effect models.

RESULTS:
Selection Criteria

A total of 102 articles were screened, with 56 articles from
PubMed and 46 articles from Scopus, obtained from two
different databases. When the articles that were obtained from
PubMed database were examined, 39 articles were excluded
from the evaluation as they were non-clinical studies. The
remaining 17 articles were selected for full-text review.

When the articles obtained from the Scopus database were
examined, 13 articles were not included in the evaluation due
to not being clinical studies.When the 33 articles were
examined in full text, 23 articles were found to be outside the
scope of the subject and therefore not included in the study.
Additionally, 10 articles were excluded from the study as they
were obtained from PubMed database.

In the end, 10 articles were selected for the meta-analysis.
However, after assessing the suitability of the article data for
meta-analysis, a final selections of 4 studies weere included
in the analysis (Figure 1). The selected articles provided data
on patient count, age range of patients, types of oncological
treatment received by patients, administered potential
therapeutic agents, dosage administered, and treatment
duration. These data were collected and summarized in Table
1.
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K
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Figure 1. The representation of the sources included in the meta-analysis in
the PRISMA flow diagram.

Participant Characteristics

The number of participants in the studies ranged from 10 to
31. A total of 164 patients who received radiotherapy and/or
chemotherapy were included in the meta-analysis, and the
patients were selected regardless of gender. In one article,
patients received chemotherapy and chemotherapy plus
radiotherapy (Seyed Javad Kia et al. 2021), while in two
articles, patients received radiotherapy alone (Delavarian et
al., 2019 ve Arun vd.,2020). In one article, both radiotherapy
and chemotherapy were administered to the patients
(Andrade et al., 2022).

In the 2 selected articles for the meta-analysis, the age ranges
were reported as 55.96 £ 1.10 (Seyed Javad Kia et al. 2021)
and 30-90 (Arun et al.,2020), respectively. Additionally, it
was mentioned that the patients in the 2 articles were 18 years
of age or older (Delavarian et al., 2019 and Andrade et al.,
2022).

Treatment Characteristics

In the selected articles for the meta-analysis, one article was
used nanomicellar curcumin capsules (Seyed Javad Kia et al.,
2021), one article was used a solution in spray form (Andrade
et al., 2022), one article was used nanocurcumin (Delavarian
et al., 2019), and the last article was used turmeric extract
(BCM95).

The treatment dosages were determined as follows: 80 mg of
nanomicellar curcumin capsules twice daily for 42 days
(Seyed Javad Kia et al., 2021), 10 ml of curcumin spray three
times per week for 30 days (Andrade et al., 2022), 80 mg of
nanocurcumin once daily for 42 days during radiotherapy
(Delavarian et al., 2019), and 500 mg of turmeric capsules
(BCM-95) taken three times daily for 28 days.
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; NUMBER OF ONCOLOGICAL TREATMENT TREATMENT
STUDY PATIENTS AGE RANGE IREATMENT TYPE AGENT DOSAGE DURATION
Group 1: 80 mg
nanomicellar
. 50. Group 1(n=25), n=37 Chemotherapy, n=13 Group 1:Curcumin curcumin capsule
Kia etal. 2021 Group 2(n=25) 35,96 +1,10 Chemotherapy+Radiotherapy Group 2: Plasebo twice a day Group 42 days
2: Placebo capsule
twice daily
Group 1:
Photobiomodulation | Group 1: 3 times a
_ (PBM) Group 2: week for 30 days,
Andrade et al., 30. Group | (_n 10), 18 years and Chemotherapy and antimicrobial Group 2: Once a
. Group 2 (n=10), . . 30 days
2022 Group 3 (n=10) over Radiotherapy photodynamic therapy | week for 30 days,
P (Apdt:curcumin and | Group 3: standard
blue led), Group 3: nystatin therapy.
Control (nystatin)
Group 1: Once a
day for 42 days
Group 1: 80 mg/day during
Delavarian et al., | 32. Group 1 (n=16), 18 years and . oral nanocurcumin radiotherapy,
2019 Group 2 (n=16) over Radiotherapy Group 2: Placebo tablet | Group 2: Once a 42 days
containing lactose day for 42 days
during
radiotherapy
Group 1: 500 mg
turmeric capsule 3
Group 1: 500 mg times a day during
61. Group 1 (n=30), . turmeric extract (BCM- radiotherapy
Arun et al.,.2020 Group 2 (n=31) 30-90 Radiotherapy 95) 3 times a day (BCM-95), Group 28 days
Group 2: Plasebo 2: Placebo 3 times
a day during
radiotherapy
Table 1: Characteristics of Included Studies
Clinical Parameters Risk of bias
In the selected articles for the meta-analysis, WHO scoring PATIENT REFERENCE| FLOW AND |
system (Seyed Javad Kia et al., 2021, Andrade et al., 2022) seection |NPEXTEST| o nvparp| TIMING
and the NCI-CTC scoring system (Delavarian et al., 2019) T 3 0 3 5
were used to grade oral mucositis. In one article, both WHO High o 0 0 0
and NCI-CTC scoring systems were used to assess oral T . p 1 3
mucositis.
Total 4 4 4 4

Bias Risk

In the bias risk analysis were conducted using the QUADAS
tool,

In the patient selection domain, 3 articles were assessed as
having a low risk of bias, while 1 article had an uncertain risk
of bias,

In the index test domain, all 4 articles were assessed as having
an uncertain risk of bias,

In the reference standard domain, 3 articles were assessed as
having a low risk of bias, while 1 article had an uncertain risk
of bias,

In the flow and timing domain, 2 articles were assessed as
having a low risk of bias, while 2 articles had an uncertain
risk of bias (Figure 2).

PATIENT SELECTION

INCIEX TEST

QUADAS-C

FLOW AND TIMING

0%

]

20%

40%

6%

20% 100%

Elow QUnclear @High

Figure 2. Risk graph of the studies included in the meta-analysis
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Meta-Analysis Results

Our meta-analysis were included the Fixed- and Random-
effect models where the latter indicates the changes in the
effect size in different studies. The Fixed- and Random-effect
models were produced very similar results as shown in the
Figure 3 that indicate that higher curcumin effect in different
doses and forms for the OM treatment compared to other
treatment methods in the control groups is statistically
significant (Heterogeneity: Q(Chisquare)= 5.11 (p=0.171);
1>=41.33% where Overall effect test: z=3.81 and p=0.000 for
the Fixed-effect model; Overall effect test: z=2.892 and
p=0.004 for the Random-effect model).

The Figure 4 shows the meta-analysis results as Forest plots.
Here the overall treatment effect is represented by a black
colored diamond. The overall treatment effects estimated by
the Fixed-effect and Random-effect models were quite
similar, however, random-effect model has a wider
confidence interval compared to that of the Fixed-effect
model. Also, the overall estimates were not overlapping with
the no-effect point. Heterogeneity results were showed that
there is moderate heterogeneity (12=41.33%).

(A) Fixed IV MD

Study ID n ES[95% CI] Weight [%]
Kia2021 50 -0.28[-0.59 0.03] 4511
And2022 21 -0.40[-1.26 0.46] 5.83
Del2019 32 -0.88[-134-042] | 19.92
Anu2020 61 -0.27[-0.65 0.11] 29.14

MD 164 -0.40[-0.61-0.20] | 100

4 studies included (N=164)
Heterogeneity Q (Chisquare)=5.11 (p=0.171); I*=41.33 %
Overall effect test z=3.81, p=0.000

(B) Random IV MD

Study ID n ES[95% CI] Weight [%]
Kia2021 50 -0.28[-0.590.03] 36.53
And2022 21 -0.40[-1.26 0.46] 9.66
Del2019 32 -0.88(-1.34-0.42] 24.01
Aru2020 61 -0.27[-0.65 0.11] 24.80

MD 164 -0.43[-0.72 -0.14] 100

4 studies included (N=164)
Heterogeneity Tau®=0.035 Q (Chisquare)= 5.11 (p=0.171); ’=41.33 %
Overall effect test z=2.92, p= 0.004

Figure 3. Results for the Fixed-effect (A) and Random-effect models (B)
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T
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Meta-analysis Results (Pymeta.com)

Kia2021 = ——
And2022 - =

Del2018 - ————jf——

ArpZ030 - — 1
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Figure 4. Forest plots from the meta-analysis of the curcumin effect on the
OM when (A) the Fixed-effect model and (B) Random-effect model was
used.

Small-study effect and publication bias

Asymmetric funnel plot was obtained as shown in the Figure
5 that might indicate the publication bias. Larger studies were
clustered near the top of the funnel plot while the smallest
study in the meta-analysis was at the bottom of the plot.
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Figure 5. Funnel plot for (A) the Fixed-effect model and (B) Random-effect model.

DISCUSSION:

In cancer treatment, surgical resection, radiotherapy, and/or
chemotherapy are standard methods [15]. Continuity is
important for the effectiveness of cancer treatment. However,
the development of oral mucositis, oral pain, eating disorders,
and weight loss in patients undergoing
radiotherapy/chemotherapy restricts the continuity that
should be present in cancer treatment. Additionally, this
situation increases the risk of recurrence and mortality in
cancer patients [16].

The use of curcumin against oral mucositis that develops
during radiotherapy and/or chemotherapy can reduce the
severity of oral mucositis and accelerate the healing process
[17]. The mechanisms by which curcumin improves the
severity of oral mucositis are not yet fully understood.
However, it is possible that curcumin achieves its effect by
inducing anti-inflammatory mechanisms and inhibiting the
production of inflammatory cytokines [18].

A meta-analysis has been conducted that includes four
clinical studies in which curcumin was used for the treatment
of oral mucositis in patients undergoing radiotherapy and/or
chemotherapy. Our study's heterogeneity results indicate a
moderate level of heterogeneity (1°=41.33%). This
heterogeneity may be attributed to variations in the
application methods and doses of curcumin (such as
nanomicell curcumin capsule, oral curcumin spray,
nanocurcumin, turmeric capsule) as well as differences in the
types of oncological treatments. Another reason for the
moderate level of heterogeneity could be the inclusion of a
small number of studies in the analysis. Indeed, having a
small sample size can decrease the quality of evidence in a
study. With a small sample size, the findings may be less
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reliable and have limited generalizability. Despite the
moderate level of heterogeneity, our findings are consistent
with the literature. It has been observed that curcumin is
effective in reducing the severity of oral mucositis in patients
undergoing radiotherapy and/or chemotherapy.

It is observed that there are deficiencies in the reporting of
various forms of existing data and all statistical analysis
results in the conduct of meta-analyses of clinical studies that
greatly contribute to the literature. This limitation leads to a
small number of articles being examined for meta-analysis as
it creates a lack of data from which we can draw conclusions.
The second major issue encountered in data sharing is the
sharing of graphs instead of providing the actual values of test
results. In recent years, evaluating the effective dose and form
of Curcumin, which is used to alleviate oral mucositis
occurring during cancer treatment and whose treatment
efficacy we analyzed through 'meta-analysis,’ could be
possible through more standardized clinical trials. When the
research is being submitted for publication, requesting
detailed and standardized data from the authors by journal
authorities representing the field of statistics would enable the
assessment of large sample sizes in the literature.
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PP1: OXIDATIVE DNA DAMAGE OF LAMBDA-
CYHALOTHRIN IN MODEL ORGANISM

[OMURGALI MODEL ORGANIiZMA, ZEBRA
BALIKLARINDA LAMBDA-CYHALOTHRIN
OKSIDATIF DNA HASARI|
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Objectives: Pesticides, widely used for pest control in
agriculture, public health and veterinary medicine, are usually
present as pollutants in aquatic environments. After
contamination of water bodies, pesticides cause negative
effects on the non target organisms and long term problems
in the ecosystem. Lambda-cyhalothrin (LCH) is a chemical
compound, which belongs to the family of synthetic
pyrethroids (type Il), used as an active ingredient in several
insecticides. In this study, we investigated the toxic effects of
LCH exposure for 24 and 72 h on zebrafish as a DNA
damage.

Materials-Methods: The zebrafish (Danio rerio) was
obtained from commercial suppliers in Tiirkiye. Experiments
were carried out in Gazi University Department of Biology
Education. Zebrafish with an average length of 2.59+0.21 cm
were placed in 3 aquariums of 10 liters filled with spring
water and adapted to the laboratory conditions for 15 days.
LCH was prepared at concentrations of 0.1 and 1 pg/L and
applied for 24-72 h. After the exposure period, whole body
zebrafish was prepared for 8-OHdG analysis. 8-OHdG
measurement was done by the Agilent LC-MS/MS device
using the electrospray ionization method and positive ion
mode.

Results: In our study, it was observed that the whole-body
tissue’ 8-OHAG values were significantly increased in the
group exposed to LCH for 72 hours (9.82+1.44 ng/100 g
doku) compared to the control group (6.60+£1.78 ng/100 g
doku, p=0.004). These results suggest that LCH could lead
oxidative DNA damage by causing an increase 8-OhdG
activities.
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Conclusions: These results suggested that LCH exposure had
effects on DNA damage (8-OHdG) of the zebrafish.
Evaluating the toxic effects of an individual pesticide may not
be enough for protecting ecological environment due to
interactions among substances The data acquired from this
study provided valuable insights into the toxicity of LCH to
zebrafish.

Keywords:Lambda-cyhalothrin, 8-OHdG, DNA damage,
Toxicity, Zebrafish

Amag: Tarim, halk saglig1 ve veterinerlik alanlarinda hasere
kontroliinde yaygin olarak kullanilan pestisitler genellikle su
ortamlarinda kirletici olarak bulunur. Pestisitler su kiitlelerine
bulagtiktan sonra, hedef olmayan organizmalar {izerinde
olumsuz etkilere ve ekosistemde uzun vadeli sorunlara neden
olmaktadir. Lambda cyhalothrin (LCH), ¢esitli insektisitlerde
aktif madde olarak kullanilan, sentetik piretroidler (tip II)
ailesine ait olan kimyasal bir bilesiktir. Bu ¢alismada 24 ve
72 saat boyunca LCH'ye maruz kalmanin zebra baligi
tizerindeki toksik etkilerini DNA hasari olarak arastirdik.

Gere¢-Yontem: Zebra baligi (Danio rerio), Tirkiye'deki
ticari tedarikgilerden temin edildi. Gazi Universitesi Biyoloji
Egitimi Boliimii'nde deneyler gerceklestirildi. Ortalama
2.594+0.21 cm boyundaki zebra baliklari, kaynak suyuyla dolu
10 litrelik 3 adet akvaryuma yerlestirildi ve 15 giin boyunca
laboratuvar kosullarma adapte edildi. LCH, 0.1 ve 1 pg/L
konsantrasyonlarda hazirlandi, 24 ve 72 saat siireyle
uygulandi. Maruz kalma siiresinden sonra zebra balig1 tiim
viicut dokusu 8-OHdG analizi igin hazirlandi. 8-OHdG
6l¢iimii Agilent LC-MS/MS cihazi kullanilarak elektrosprey
iyonizasyon yontemi ve pozitif iyon modu kullanilarak
yapildi.

Bulgular: Calismamizda 72 saat boyunca LCH'ye maruz
kalan grupta (9.82+1.44 ng/100 g doku) tiim viicut dokusunun
8-OHdG degerlerinin kontrol grubuna (6.60+1.78 ng/100 g
doku, p=0.004) gore anlamli diizeyde arttigi goriildii. Bu
sonuglar LCH'nin 8-OHdG aktivitesinde artisa neden olarak
oksidatif DNA hasarina yol agabilecegini diisiindiirmektedir.

Sonu¢: Bu Sonuclar, LCH'ye maruz kalmanin zebra balik
dokularinda DNA hasar1 (8-OHdG) olusturdugunu gosterdi.
Tek bir pestisitin toksik etkilerini degerlendirmek, maddeler
arasindaki etkilesimler nedeniyle ekolojik gevreyi korumak
i¢in yeterli olmayabilir. Bu ¢alismadan elde edilen veriler,
LCH'nin zebra balig1 {izerindeki toksisitesi hakkinda degerli
bilgiler saglamistir.

Anahtar Kelimeler: Lambda-cyhalothrin, 8-OHdG, DNA
damage, Toksisite, Zebra baligi
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PP3: ALPHA-GLUCOSIDASE INHIBITORS FOR
TREATMENT OF DIABETES MELLITUS:
SYNTHESIS AND BIOLOGICAL EVALUATION

[DIYABET TEDAVISINDE ALFA-GLUKOZIDAZ
ENZIiM iNHIiBITORLERI: SENTEZ VE BiYOLOJIK
AKTIVITE CALISMALARI]

Merve ARI, Zeynep SOYER

Ege University, Faculty of Pharmacy, Department of
Pharmaceutical Chemistry, Izmir, Tirkiye

Objectives: This study aims to design and synthesize a
compound that can be an alpha-glucosidase enzyme inhibitor,
one of the effective treatment approaches in Diabetes
Mellitus, to confirm its structure by spectroscopic methods
and to determine its alpha-glucosidase inhibitor activity in-
vitro.

Materials-Methods:

Synthesis

The designed compound synthesized in three steps. First, o-
phenylenediamine, oxalic acid dihydrate and 4N HCI
refluxed, to obtain quinoxaline-2,3-dione. Next, intermediate
product and the hydrazine-hydrate reacted to obtain 3-
hydrazinylquinoxalin-2-one  derivative. Finally,  3-
hydrazinylquinoxalin-2-one and 4-
dimethylaminobenzaldehyde reacted to give the final
compound (KH11).

Inhibition Assay

Different concentrations of the KH11 (in DMSO) and enzyme
solution added to wells and incubated at 37°C for 5 minutes.
After incubation, the substrate solution added and
spectrophotometric measurements were taken at 405 nm.
DMSO used as standard, acarbose used as reference.
%inhibition and ICso values calculated using the GraphPad
Prism.

Results

The structure of KH11 confirmed with IR and *H NMR
spectroscopic methods.The alpha-glucosidase inhibitory
activity of the KH11 determined spectrophotometrically in-
vitro, its 1Csp value calculated as 0.124 mM. This value
determined as 1.211 mM for the acarbose. Additionally,
KH11 was found as a mixed-type inhibitor of the alpha-
glucosidase in-vitro by the kinetic studies (r>=0.98).

Conclusions

Results of in-vitro studies show that the synthesized
quinoxaline-hydrazone derivative has significant alpha-
glucosidase inhibitory activity. When the ICsy values
evaluated, it’s seen that the KHI11 inhibits the alpha-
glucosidase much stronger than the reference acarbose.
Additionally, according to kinetic studies, KH11 binds to
allosteric site of the enzyme and reduces the affinity of the
substrate to the enzyme.

Keywords: Diabetes Mellitus, Alpha-Glucosidase Inhibitors,
Quinoxaline-Hydrazone, Synthesis.
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Amag: Bu aragtirmada, diyabet hastaliginda etkili tedavi
yaklagimlarindan biri olan alfa-glukozidaz enzim inhibitori
olabilecek potansiyel aktif bir bilesigin literatiir verilerinden
hareketle tasarimi, sentezi, yapisinin spektral analiz
yontemleriyle dogrulanmasi, alfa-glukozidaz enzim inhibitor
aktivitesinin ve enzim kinetik calismasinin yapilarak enzim
inhibisyon tipinin in-vitro belirlenmesi amaglanmustr.

Gerec¢-Yontem:

Sentez

Tasarlanan kinoksalin tiirevi bilesik ii¢ basamakta
sentezlendi. Buna gore, dnce kinoksalin-2,3-dion bilesigine
ulagsmak tizere o-fenilendiamin, okzalik asit dihidrat ve 4N
HCI 1sitilarak karistirildi. Daha sonra bu ara iiriin hidrazin
hidrat bilesigiyle reaksiyona sokularak 3-
hidrazinilkinoksalin-2-on elde edildi. Son basamaktaysa, 3-
hidrazinilkinoksalin-2-on  ve  4-dimetilaminobenzaldehit
bilesikleri KH11 kodlu bilesigi olusturmak iizere reaksiyona
sokuldu.

Biyolojik Aktivite

Kuyucuklara KHI11 kodlu test bilesiginin azalan
konsantrasyonlardaki ¢ozeltilerinden (DMSO igerisinde) ve
enzim ¢ozeltisinden eklenerek, 37°C’de 5 dakika inkiibe
edildi.  Inkiibasyon sonrast  substratin  tampondaki
cozeltisinden eklenerek, 405 nm dalga boyunda
spektrofotometrik Slglimler alindi. Standart olarak DMSO,
referans bilesik olarak akarboz kullanildi. Ug tekrar ¢alisildi.
%Inhibisyon ve ICso degerleri GraphPadPrism programiyla
hesaplandi.

Bulgular: Sentezlenen bilesigin yapist IR ve H NMR
spektroskopik yontemleri kullanilarak aydinlatildi. KHI11
kodlu bilesigin  alfa-glukozidaz  inhibitor aktivitesi
spektrofotometrik yontemle in-vitro olarak tespit edildi ve
ICso degeri 0.124 mM olarak bulundu (Akarboz I1Cs=1.211
mM). Ayrica KHI1 kodlu bilesigin alfa-glukozidaz
enziminin karisik-tip bir inhibitorii oldugu Lineweaver-Burk
egrisi ile in-vitro olarak tayin edildi (r>=0.98).

Sonug: Aktivite sonuglar1, sentezlenen kinoksalin-hidrazon
tirevi KHI1 kodlu bilesigin belirgin alfa-glukozidaz
inhibisyonu yaptigin1 ve ICsp degerleri kiyaslandiginda,
KHI11’in alfa-glukozidaz enzimini referans bilesik
akarboz’dan c¢ok daha giiglii inhibe ettigini gdstermektedir.
Ayrica yapilan enzim kinetik ¢alismasina gore KH11 bilesigi,
karigik-tip bir inhibitdr olup alfa-glukozidazin allosterik
yoresine baglanarak substratin enzime olan afinitesini
azaltmaktadir.

Anahtar Kelimeler: Diyabet, Alfa-Glukozidaz inhibitérleri,
Kinoksalin-hidrazon, Sentez
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PP4: IDENTIFICATION OF CIRCULAR RNAs AS
BIOMARKER CANDIDATES IN LUNG CANCER
TREATMENT

[AKCIGER KANSERI TEDAVISINDE )
BiYOBELIRTEC ADAYLARI OLARAK SIRKULER
RNA'LARIN TANIMLANMASI]

Busra APAYDIN!? Milad ASADI*? Can MUFTUOGLU2
Ufuk MERT24, Ayse CANER!?3

'Ege University, Institute of Health Sciences, Department of
Basic Oncology, Izmir, Tiirkiye

2Ege University, Bedir Atasever Respiratory Research Center
(EgeSAM), Izmir, Tirkiye

3Ege University, Faculty of Medicine, Department of Medical
Parasitology, Izmir, Tiirkiye

“Ege University, Atatiirk Vocational School of Health
Services, Medical Laboratory Techniques Program, lzmir,
Tiirkiye

Objectives: There is an important need for biomarkers that
can be used in the early diagnosis and in the follow-up of lung
cancer treatment. Circular RNAs (circRNAs) play an
important role in regulation of gene expression and diverse
biological mechanism. Also, circRNAs have closed circular
structure that lacks 3’ and 5’ ends which makes them resistant
to exonucleases. Although their levels are low, they can be
found in tissues and body fluids thanks to their molecular
nature. Therefore, they can serve as potential biomarkers in
the diagnosis, monitoring of therapeutic response and
prognosis of cancer. In our study, it was aimed to investigate
the expression levels of circRNA molecules in the treatment
of lung cancer and to determine those that have the potential
to be biomarkers.

Materials-Methods: Expression levels of 169 circRNAs
were investigated with or without carboplatin and pemetrexed
treatment in A549 cell line. First, cytotoxicity tests of these
drugs were performed and IC50 values were determined, and
individual and combined treatments were applied in A549
cells. Total RNA isolation and cDNA synthesis were
performed after drug administration. Expression levels of
circRNA genes were determined by RT-gPCR with designed
divergent primers.

Results: While alone and combined drug applications
changed the expression levels of some circRNAs in lung
cancer cells, expression of majority of them was undetectable.
Some circRNAs were expressed only after treatment and
several of them were silenced in response to treatment.

Conclusion: Two circRNAs have been identified as potential
biomarker candidates for treatment follow-up and
management.

Keywords: circRNA, Biomarkers, Lung Cancer, Treatment

Amag: Akciger kanserinin erken tanisinda ve tedavisinin
takibinde kullanilabilecek biyobelirteclere dnemli bir ihtiyag
vardir. Dairesel RNA'lar (circRNA'lar) gen ifadesinin
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diizenlenmesinde ve ¢esitli biyolojik mekanizmalarda énemli
bir rol oynamaktadir. Ayrica, circRNA'lar 3’ ve 5’ uglarindan
yoksun kapali dairesel yapiya sahiptir ve bu da onlar
ekzoniikleazlara direncli hale getirir. Seviyeleri diisiik
olmasina ragmen, molekiiler yapilar1 sayesinde dokularda ve
viicut sivilarinda bulunabilirler. Bu nedenle, kanser tanisinda,
terapotik yanitin izlenmesinde ve prognozunda potansiyel
biyobelirte¢ler olarak hizmet edebilirler. Caligmamizda
akciger kanseri tedavisinde circRNA molekiillerinin
ekspresyon diizeylerinin aragtirilmasi ve biyobelirte¢ olma
potansiyeline sahip olanlarin belirlenmesi amaglanmigtir

Gerec-Yontem: A549 hiicre hattinda 169 circRNA'nin
ekspresyon seviyeleri karboplatin ve pemetreksed tedavisi ile
veya tedavisiz olarak arastirilmistir. Oncelikle bu ilaglarin
sitotoksisite testleri yapilarak IC50 degerleri belirlenmis ve
A549 hiicrelerinde tekli ve kombine tedaviler uygulanmustir.
Ila¢ uygulamasindan sonra total RNA izolasyonu ve cDNA
sentezi gerceklestirilmigtir. CircRNA genlerinin ekspresyon
seviyeleri, tasarlanan farkli primerler ile RT-qPCR ile
belirlenmistir.

Bulgular: Tek bagina ve kombine ilag uygulamalar1 akciger
kanseri hiicrelerinde bazi circRNA'larin  ekspresyon
seviyelerini  degistirirken, ¢ogunun ekspresyonu tespit
edilememistir. Bazi circRNA'lar sadece tedaviden sonra
eksprese edilmis ve birgogu tedaviye yamit olarak
susturulmustur.

Sonug: ki circRNA, tedavi takibi ve yonetimi icin potansiyel
biyobelirte¢ adaylar1 olarak tanimlanmigtir

Anahtar Kelimeler: circRNA, Biyobelirteg, Akciger
kanseri, Tedavi

PP5: G6PD AS A PROGNOSTIC BIOMAKER IN
NEUROBLASTOMA BY BIOINFORMATIC

ANALYSIS
[BIYOINFORMATIK ANALIZ ILE
NOROBLASTOMDA PROGNOSTIK BiR

BiYOBELIRTEC OLARAK G6PD]

Hongling YUAN?, Zekiye ALTUN! Selen KUM
OZSENGEZER?, Nur OLGUN?

'Dokuz Eylul University, Institute of Oncology, Department
of Basic Oncology, Izmir, Tiirkiye

2Dokuz Eylul University, Institute of Oncology, Department
of Pediatric Oncoloy, Izmir, Tiirkiye

Objectives: Despite advances in  multidisciplinary
diagnostics and therapies, the prognosis of neuroblastoma
(NB) remains poor in high-risk groups. Glucose-6-phosphate
dehydrogenase (G6PD) is a cytoplasmic enzyme found in
human erythrocytes. Recent studies already found that
increased MRNA expression levels of G6PD are predictive of
adverse clinical outcomes in lots of cancer patients, including
increased drug resistance, migration or proliferation of tumor
cells. Up to now, the association between G6PD expression
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with NB is still poorly known.

Material-Methods: G6PD mRNA expression data of NB
was chosen from TARGET- NBL (Therapeutically
Applicable Research to Generate Effective Treatments
project- Neuroblastoma) in ciBoportal database. NB patients
were divided into low and high expression of G6PD groups.
Overall survival (OS) analysis of GEBPD mRNA expression
were performed within cBioPortal. KEGG analysis of G6PD
co-expression genes was performed. Univariate and
multivariate Cox regression analyses were performed to
identify the prognostic values through PCAT (PDX for
Childhood Cancer Therapeutics).

Results: 151 NB samples were selected from 2018 TARGET
NBL dataset. Kaplan-Meier analysis showed higher G6PD
expression was correlated with poor survival(p=0.0019).
KEGG analysis suggested G6PD co-expression genes mainly
lie in mitochondrial matrix, participated in RNA splicing,
carbon metabolism. Based on univariate and multivariate
analyses identified low expression of G6PD is an independent
prognostic factor for OS in NB patients(p=0.024).

Conclusions: The results identified high expression of G6PD
was associated with poor OS in NB. Low expression of G6PD
may be a prognostic factor for NB. Further studies are
required to explore the mechanism contributing to
tumorigenesis in NB.

Keywords: Neuroblastoma, G6PD, TARGET, cBioPortal

Giris: Multidisipliner tan1 ve tedavilerdeki ilerlemelere
ragmen, ndroblastomun (NB) prognozu yiiksek riskli
gruplarda kotii olmaya devam etmektedir. Glukoz-6-fosfat
dehidrogenaz (G6PD) insan eritrositlerinde  bulunan
sitoplazmik bir enzimdir. Son ¢aligmalar, G6PD'nin artmis
mRNA ekspresyon seviyelerinin, artan ilag direnci, timor
hiicrelerinin go¢li veya proliferasyonu dahil olmak iizere
birgok kanser hastasinda olumsuz klinik sonuglarin
ongoriiclisi oldugunu bulmustur. Simdiye kadar, G6PD
ekspresyonu ile NB arasindaki iligki hala tam olarak
bilinmemektedir.

Gerec¢-Yontem: NB'nin G6PD mRNA ekspresyon verileri
ciBoportal  veri tabanindaki TARGET- NBL'den
(Therapeutically Applicable Research to Generate Effective
Treatments project- Neuroblastoma) se¢ilmistir. NB hastalari
diisiik ve yliksek G6PD ekspresyonu gruplarina ayrilmistir.
G6PD mRNA ekspresyonunun genel sagkalim (OS) analizi
cBioPortal i¢inde gergeklestirilmistir. G6PD ko-ekspresyon
genlerinin KEGG analizi gergeklestirilmistir. PCAT (PDX
for Childhood Cancer Therapeutics) araciligtyla prognostik
degerleri belirlemek icin tek degiskenli ve cok degiskenli Cox
regresyon analizleri yapilmistir.

Bulgular: 2018 TARGET NBL veri setinden 151 NB 6rnegi
secilmistir. Kaplan-Meier analizi, daha yiiksek G6PD
ekspresyonunun kotli  sagkalim ile korele oldugunu
gostermigtir  (p=0,0019). KEGG analizi, G6PD ko-
ekspresyon genlerinin esas olarak mitokondriyal matrikste
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yer aldigini, RNA splicing ve karbon metabolizmasina
katildigint gostermistir. Tek degiskenli ve ¢ok degiskenli
analizlere dayanarak, diisik G6PD ekspresyonunun NB
hastalarinda OS i¢in bagimsiz bir prognostik faktér oldugu
belirlenmistir(p=0.024).

Sonug: Sonuglar, yiiksek G6PD ekspresyonunun NB'de kotii
OS ile iliskili oldugunu belirlemistir. Diisik G6PD
ekspresyonu NB i¢in prognostik bir faktor olabilir. NB'de
tiimor olusumuna katkida bulunan mekanizmay: kesfetmek
icin daha fazla ¢aligma yapilmasi gerekmektedir.

Anahtar Kelimeler: Noroblastom, G6PD, TARGET,
cBioPortal

PPG6: INVESTIGATING THE POSSIBLE
SYNERGISTIC EFFECT OF BORTEZOMIB AND
IMATINIB IN PANCREATIC CANCER

[BORTEZOMIB VE IMATINIiB'IN PANKREAS
KANSERINDE OLASI SINERJISTIK ETKIiSIiNIN
INCELENMESI]

Gaye PISIREN?, Secil DEMIRKOL CANLI? , Begum
KOCATURK!

'Hacettepe University, Cancer Institute, Department of Basic
Oncology, Ankara, Tiirkiye

’Hacettepe University, Cancer Institute, Department of
Clinical Oncology, Department of Tumour Pathology,
Ankara, Tirkiye

Traditional treatment techniques cannot be sufficient to cope
with pancreatic cancer, and high mortality rate underlines the
importance of alternative strategies. Bortezomib known as a
proteasome complex inhibitor hinders the degradation of
unfolded/misfolded proteins via this structure, leading to their
aggregation in the endoplasmic reticulum (ER). This triggers
the formation of stress in the organelle, and regulatory factors
then become active for death of cancer cells; however, other
prospective ER stress inducers should be used with
bortezomib for exceeding a stress treshold to achieve a potent
cell death effect. In our study, the tyrosine kinase inhibitor
imatinib was combined with bortezomib due to its known
influence on ER stress. As a result of in vitro experiments
done with BXxPC-3 ve MIA PaCa-2 pancreatic cancer cell
lines, synergistic effect was observed at specific combination
doses. It is also shown that both can induce ER stress
demonstrated by investigating the expression level of ER
stress marker, sXbpl, by qRT-PCR. Moreover, both drugs
were found to affect the RIDD mechanism regulated by IRE1
in the presence of ER stress. According to in silico analysis,
it was revealed that ER stress-related genes DERL2,
DNAJB11, EDEM1, EIF2AK3, HSPA5 and CEBPB may
play a role in the generation of resistance against bortezomib.
In conclusion, the unknown ER stress-related effects of both
bortezomib and imatinib are uncovered regarding pancreatic

turkbiyokimyadernegi.org.tr


https://www.turkbiyokimyadernegi.org.tr/

Turk J Biochem 2023 | Volume 48 | Supplement Issue 2

29t November — 1™ December 2023

VIII.Turkey in vitro Diagnostic Symposia: Preclinical Models

cancer cell lines, and it is also shown that the ER stress-
related cell death mechanism can be used as a new strategy
for the treatment of pancreatic cancer.

Keywords: pancreatic cancer, bortezomib, imatinib,
synergy, ER stress

This study was supported by Hacettepe University Scientific
Research Project Coordination Unit. Project no: TKB-2021-
19358

Gilinlimiizde pankreas kanseri tedavisinde kullanilan
geleneksel tedavi stratejileri hastalikla miicadelede yeterli
olmamaktadir ve hastalikla iligkili 6lim orani artmaktadir.
Dolayisiyla pankreas kanserine karst yeni tedavi
yontemlerinin kesfi biiylik 6nem tasimaktadir. Proteozom
kompleks inhibitorii olarak bilinen bortezomib, bu yapi
tarafindan yikimi gerceklesen anormal proteinlerin yikimini
engeleyerek Endoplazmik retikulum (ER) organelinin
liimeninde birikmelerine yol a¢maktadir. Bu durum ER
organelinde stres olusumunu tetiklemektedir ve akabinde
stres varliginda rol oynayan faktorlerin devreye girerek
kanser hiicrelerinin  Oliimii saglanabilmektedir. Fakat
bortezomib ile amaglanan tedavi yaklagiminda istenilen giighii
etkinin yakalanabilmesi i¢in diger potansiyel ER stres aktive
edici ajanlarin da kullanilarak stres esiginin asilmasi
gerekmektedir. Bu amag¢ dogrultusunda kombine tedavi
olarak ER stresi aktive edici etkisi oldugu bilinen tirozin
kinaz inhibitorii olan imatinib ilac1 kullanildi. Caligmamizda
pankreas kanseri hiicre hattt BxPC-3 ve MIA PaCa-2 ile
yapilan in vitro deneyler sonucunda bortezomib ve imatinibin
spesifik kombinasyon dozlarinda sinerjistik etkinin meydana
geldigi gozlendi. ER stres markorii olarak bilinen sXbpl
geninin ekspresyon seviyesinin gRT-PCR ile incelenmesi
sonucunda bortezomib ve imatinibin ER stresi aktive ettigi
gosterildi. Ayrica bu iki ilacin ER stres varliginda aktive olan
faktorlerden IRE1 aracili gergeklesen mRNA  yikim
mekanizmasi (RIDD) iizerinde de aktive edici etkiye sahip
olduklar1 gosterildi. Yapilan in silico analizler sonucunda da
ER stres ile iliskili genlerden DERL2, DNAJB11, EDEMI1,
EIF2AK3, HSPAS ve CEBPB’nin pankreas kanserinde
bortezomib ilacina kars1 gelisen direncgte rol oynayabilecegi
ortaya koyuldu. Sonug¢ olarak, bortezomib ve imatinibin
pankreas kanseri hiicrelerine kars1 ER stres aracili bilinmeyen
etkileri ortaya koyulmustur ve ER stres aracili hiicre
Olimiinlin pankreas kanseri tedavisinde yeni bir yaklagim
olarak kullanilabilecegi gosterilmistir.

Anahtar Kelimeler: pankreas kanseri bortezomib imatinib
sinerji ER stres

Bu ¢alisma Hacettepe Universitesi Bilimsel Arastirma Proje
Koordinasyon Birimi tarafindan desteklenmistir. Proje
no:TKB-2021-19358
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PP7:INVESTIGATION OF ANTIOXIDANT EFFECTS
OF ARUM CONOPHALLOIDES AND
INVESTIGATION OF POSSIBLE
ANTIPROLIFERATIVE EFFECTS ON BREAST
CANCER CELL LINE

[ARUM CONOPHALLOIDES’IN ANTIOKSIDAN
ETKILERININ INCELENMESI VE MEME KANSERI

HUCRE HATTI UZERINE OLASI
ANTIPROLIFERATIF ETKILERININ
INCELENMESI]

Hajir Moosa Mohammed AL KHAFAJIY, Ilhan
YAYLIM!, Ceylan 0ZSOY HEPOKUR?  Ozlem
KUCUKHUSEYIN?, Sema MISIR?

YIstanbul University, Aziz Sancar Experimental Medicine
Research Institute, Molecular medicine, Istanbul, Tiirkiye
2Sivas Cumhuriyet University, Department of Pharmacy,
Biochemistry, Sivas, Tiirkiye

3Sivas Cumhuriyet University, Pharmacy, Basic Pharmacy,
Sivas, Tiirkiye

Objective: Antioxidants neutralise the unpaired electron on
free radicals and prevent the oxidation process. In the
meantime, they oxidise themselves. Our need for food-
derived antioxidants is increasing. The aim of this study was
to investigate the effects of Arum Conophalloides extract on
breast cancer cells and to evaluate its potential as a treatment
option.

Materials-Methods: Arum conophalloides extracts were
prepared from the leaves of the plant collected in Kayseri,
Turkey. The extracts were analysed using HPLC to determine
their compounds. The antioxidant properties of the extracts
were further evaluated using Total Polyphenolic Content
(TPC) and DPPH  (2,2-diphenyl-1-picrylhydrazyl)
Scavenging Activity assays. Arum conophalloides extracts
were tested on various cancer cell lines including MDA-MB-
231 and MCF-7 as well as L929. IC50 values were
determined using the Cell Proliferation Kit. The BrdU
method was used to assess cell proliferation by incorporating
BrdU, a thymidine analogue, into the DNA of growing cells
and measuring its incorporation using an ELISA-based assay.

Results: The 1C50 values of Arum conophalloides were
150.22+6.86 pg/mL for MCF-7 breast cancer cell line,
215.45+4.15 pg/mL for MDA-MB-231 breast cancer cell line
and 248.25+3.21 pg/mL for L929 healthy cell line. In the
antiproliferative evaluation with BrdU, approximately 40%
BrdU correlation remained when 125 mg/mL concentration
was applied on MCF-7 cell line.DPPH and total polyphenolic
content of Arum conophalloides were analysed and the DPPH
value of Arum conophalloides was found to be 16.33 pg/mL
and the total phenolic content was determined as 347.83+1.39
mg GAE/100g.

Conclusion: At the end of our study, we suggest that the
antiproliferative and apoptotic effects of Arum
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conophalloides should be studied in more detail.
Keywords: Arum conophalloides, Antioxidant, Anticancer

Amac: Antioksidanlar; serbest radikallerin iizerindeki
eslesmemis elektronu etkisiz hale getirerek oksidasyon
stirecini engellerler. Bu sirada kendileri okside olurlar. Gida
kaynakli antioksidan ihtiyacimiz artmaktadir. Bu ¢aligmada,
Arum Conophalloides ekstresinin meme kanseri hiicreleri
tizerindeki etkilerini incelemek ve bir tedavi segenegi olarak
potansiyelini degerlendirmektir.

Gerec-Yontem: Arum Conophalloides oziitleri, Kayseri,
Tiirkiye’de toplanan bitkinin yapraklarindan hazirlanmistir.
Ekstraktlar, bilesiklerini belirlemek i¢in HPLC kullanilarak
analiz edilmistir. Ekstraktlarin antioksidan 6zellikleri ayrica
Toplam Polifenolik Icerik (TPC) ve DPPH (2,2-difenil-1-
pikrilhidrazil) Siipiirme Aktivitesi deneyleri kullanilarak
degerlendirilmigtir. Arum conophalloides o6ziitleri, MDA-
MB- 231 ve MCF-7’nin yani1 sira L929 da dahil olmak {izere
¢esitli kanser hiicre hatlar1 iizerinde test edilmistir. IC50
degerleri, Hiicre  Proliferasyon  Kiti  kullanilarak
belirlenmistir. BrdU yo6ntemi, bir timidin analogu olan
BrdU’nun biiyiiyen hiicrelerin DNA’sina dahil edilmesi ve
ELISA tabanli bir tahlil kullanilarak dahil edilmesinin
Olciilmesi yoluyla hiicre ¢ogalmasini degerlendirmek igin
kullanilmistir.

Bulgular: Arum Conophalloides’in MCF-7meme kanseri
hiicre hatt1 igin 150.22+6.86 pg/mL, MDA-MB-231 meme
kanseri hiicre hatt1 i¢in 215.45+4.15 pg/mL ve 1929 saglikli
hiicre hatt1 igin 248.25+3.21 pg/mL IC50 degerleri bulunmus
ve BrdU ile yapilan antiproliferatif degerlendirmede 125
mg/mL  Kkonsantrasyon MCF-7 hiicre hatt1 {izerine
uygulandiginda yaklasik % 40 BrdU korparasyonu
kalmistir Arum  conophalloides’nin  DPPH ve Total
Polifenolik igerigine bakilmigve Arum Conophalloides’in
DPPH degeri 16,33 pg/mL olarak bulunurken, toplam
fenolikmadde miktar1 347.83+1.39 mg GAE/100g olarak
belirlenmistir.

Sonug: Calismamiz sonunda, Arum
conophalloides’nantiproliferatif ve apoptotik etkilerinin
daha detayli calisilmasini 6nermekteyiz.

Anahtar Kelimeler: Arum conophalloides, Antioksdan,
Antikanser
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PP9: INVESTIGATION OF THE EFFECT OF
SQUALENE ON CISPLATIN-INDUCED TOXICITYIN
KELLY NEUROBLASTOMA CELL LINE

[SKUALENIN SISPLATIN KAYNAKLI
TOKSISITEYE ETKIiSININ KELLY NOROBLASTOM
HUCRE HATTINDA ARASTIRILMASI]

Sefayi Merve OZDEMIR, Ozde Elif GOKBAYRAK, Efe
Ozgur SERINAN, Safiye AKTAS

Dokuz Eylul University, Institute of Oncology, Department
of Basic Oncology, Izmir, Tirkiye

Objective: It is aimed at investigating the effect of the
squalene substance obtained from olive oil and the
combinations of squalene-cisplatin  on the Kelly
neuroblastoma cell line.

Materials-Methods:Kelly cells were treated with the
different concentrations (200-3,12 uM) of squalene and the
combinations of these doses with 50 uM, 20 uM and 10 uM
cisplatin for 24, 48 and 72 hours. Cell viability was
investigated by MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) cell proliferation assay. The
effects of 200 uM squalene - 50 uM cisplatin (CDDP) and
3.12 uM squalene-50 uM cisplatin combinations on apoptotic
induction of Kelly cell line were examined by Annexin-V
FITC assay and flow cytometry analysis. The effect of these
combinations on cell cycle of Kelly cell line was investigated
with PI (propidium iodide) and flow cytometry analysis.

Results: As a result of cell proliferation tests, cell viability
was determined to be above 50% in the tested dose range of
squalene at 24, 48 and 72 hours incubation periods. The
lowest cell viability at 24 hours was detected in the
combination of 50 uM CDDP with 3.12 uM squalene.
According to apoptosis results, a statistically significant
increase in apoptosis was detected in both the 50 uM CDDP
+ 200 uM SQ group and the 50 uM CDDP + 3.12 uM SQ
group compared to the control group. Although the 50 uM
CDDP+200 uM SQ group increased apoptosis compared to
the 50 uM CDDP+3.12 uM SQ group, no statistically
significant difference was detected between these two groups.

Conclusion: Squalene did not show any antitumoral effect on
the MYCN(+) neuroblastoma KELLY cell line. The
combination of squalene with CDDP did not alter CDDP
toxicity in Kelly cells.

Keywords: squalene, cisplatin, neuroblastoma

Amag: Noroblastom(NB), noral krestten koken alan bir
timordiir. Skualen (SQ), reaktif oksijen seviyelerini
diistirerek anti-timdral mekanizmada rol oynayan ve
zeytinyagindan elde edilen triterpendir. NMYC (-) NB
hiicrelerinde SQ’nun sitotoksik etkisi gdsterilmesine karsin,
NB’de kétii prognozu temsil eden NMYC (+) hiicreler
iizerinde denenmemistir. Bu calismanin amaci; Kelly NB
hiicre hattinda SQ’in ve konvansiyonel kemoterapide
kullanilan sisplatin (CDDP) ile kombinasyonunun anti
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tiimoral etkiye olan degisiminin arastirilmasidir.

Gerec¢-Yontem: SQ (3,12 uM-200 uM) ve CDDP (10 uM-
50 uM)’nin farkli dozlart MYCN (+) ile karakterize NB Kelly
hiicrelerine 24, 48 ve 72 saat boyunca uygulandi. Ajanlarin
sitotoksik etkisi MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) testi ile degerlendirildi. 1C50
dozlar1 belirlenen ajanlar kombine edilerek hiicrelere
uygulandi. Apoptotik hiicre 6liimii tizerine olan etkileri akis
sitometri yontemi ile degerlendirildi.

Bulgular: SQ’nin sitotoksik etkisi; 24, 48 ve 72. saatte hiicre
canliligini %50’nin altina diisiirmedi. 3,12 pum SQ ve 50 um
CDDP kombinasyonunda 24 saatin sonunda Kelly
hiicrelerinde canlilik azaldi. Benzer sekilde, 3,12 um SQ+ 50
pm CDDP ve 200 pm SQ +50 um CDDP kombinasyonlart,
kontrol grubuna kiyasla hiicreleri daha yiiksek oranda
apoptoza siiriikkledi. 200 pm SQ +50 um CDDP verilen grup,
3,12 pm SQ+ 50 pm CDDP grubuna gdre apoptozu arttiriyor
olsa da, bu iki grup arasinda istatistiksel anlamli bir fark
saptanmadi.

Sonuc¢: SQ, tek bagina MYCN(+) karakterdeki Kelly NB
hiicreleri  lizerinde herhangi bir antitimoral etki
gostermemistir. SQ’nin CDDP ile kombinasyonu Kelly
hiicrelerinde CDDP toksisitesini degistirmemistir.

Anahtar Kelimeler: skualen, noroblastom, sisplatin

PP10:INVESTIGATION OF EFFECT
RESVERATROL,EQUOL AND VITAMIN D ON
COLON CANCER

[RESVERATROL, EQUOL VE D VIiTAMININ KOLON
KANSERI UZERINE ETKIiSINiN ARASTIRILMASI]

Ceylan 0ZSOY HEPOKUR!, Sema MISIR?, Ilhan
YAYLIM?,  Mehmet Tolgahan HAKAN?  Ozlem
KUCUKHUSEYIN?, Ege Alican TOPCU? Mediha
SULEYMANOGLU ERSEZ?

1Cumhuriyet University, Faculty of Pharmacy, Department of
Biochemistry, Sivas, Tiirkiye

2Istanbul  University, Institute of Health Sciences,
Experimental Medicine Research Institute, Molecular
Medicine, Istanbul, Tiirkiye

3Istanbul University, Faculty of Medicine, Medical Biology,

Istanbul, Tiirkiye

Objectives: Resveratrol(3,5,4 trhydroxystilbene) is abundan
some plants mainly grape skins and equol (4,7°-
isoflavanodiol) anticarcinogenic effects in cancer cell
lines.Vitamin D is expressed in colon cancer tissue and it is
intensively studied together with resveratrol and equol for
synergic or antisynergic effects. Our purpose to determine the
cytotoxic and other possible mechanism of resveratrol, equol
and vitamin D in human colon cancer

Materials-Metods: Human colon cancer (HT29) and healthy
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(L929) fibroblast cell lines were used in this study. Cells were
cultured in 10% FBS, 1% Penicillin-Streptomycin, DMEM
medium with 95% humidity and 5% CO2 at 370C. XTT (2,3-
bis-(2-methoxy-4-nitro-5-sulfophenyl)-2Htetrazolium-5-
carboxanilide) method was used to determine the cytotoxic
effect in HT29. After 24 hours of incubation, the compounds
were applied to HT29 cells at different concentrations and
IC50 values were calculated. In order to determine the
apoptotic effects on HT29 and L929 cells S-
Equol+resveratrol+vitamin D mixture, flow cytometric
measurement was performed using Annexin-V and
propidium iodide (PI) kit and BrdU assay was performed to
detect cell proliferation.

Results: Resveratrol and equol, were administered together
with vitamin D, they showed antiproliferative properties in
HT29 according to XTT and BrdU results. A dose-dependent
decrease in the number of viable cells was observed in cancer
cell lines. Consequently, flow cytometry of resveratrol+S-
equol+vitamin D mixture increase in apoptosis value was
observed in HT29 cell line, while necrosis value did not
increase.

Conclusion:The combination of equol and resveratrol with
vitamin D increases their antiproliferative effects.Further
studies are needed for a better understanding of the protection
mechanism and their safe use in medicine.

Keywords: resveratrol, s-equol, vitamin d, cancer

Amac:Baglica tiziim kabugu olmak {izere bazi bitkilerde bol
bulunan resveratrol (3,5,4-trihydroxystilbene) ve yine bir
izoflavin tliri olan equol (4,7’-izoflavanodiol) literatiirde
kanser hiicre hatlarinda antikanserojen etki gostermesi
dolastyla yogun galisiimaktadir.D vitamininin 6zellikle kolon
kanser dokusunda eksprese edilmesi dolasiyla D vitamini
sinerjik veya antisinerjik etkili diger maddelerle beraber
yogun ¢alisilmaktadir. Bu ¢alismada S-equol, resveratrol ve
D vitamini maddelerinin etkin biyolojik aktivitelerinden
yararlanarak insan kolon kanser hiicre hatlarinda sitotoksik ve
diger olast  etki  mekanizmalarmin  belirlenmesi
amaglanmistir.

Gerec -Yontem:Bu ¢alismada insan kolon kanseri (HT29) ve
saglikli (L929) fibroblast hiicre hatlar1 kullanilmistir.
Hicreler %10 FBS, %1 Penisilin-Streptomisin, DMEM
besiyeri igerisinde %95 nem ve %5 CO?li ortamda 37°C’de
kiiltire edilerek ¢ogaltildi. insan kolon kanseri hiicre hattinda
sitotoksik etkiyi belirlemek i¢in XTT (2,3-bis-(2-metoksi-4-
nitro-5-sulfofenil)-2Htetrazolyum-5-karboksanilid) yontemi
kullanildi. 24 saatlik inkiibasyon sonrasinda bilesikler farkli
konsantrasyonda kolon kanseri hiicresine uygulandiktan
sonra 1Cso degerleri hesaplandi. HT29 ve L1929 hiicre S-
Equol+resveratrol+D  vitamini  karigimmin  apoptotik
etkilerinin tespiti amaciyla Annexin-V ve propidyum iyodiir
(PD) kiti kullanilarak flow sitometrik 6l¢im yapildi ve hiicre
proliferasyonunu tespiti i¢in BrdU testi yapildi.

Bulgular:Anti-kanser maddeler olan resveratrol ve equol, D
vitamini ile beraber uygulandiginda XTT ve BrdU testi
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sonuglarma gore kanser hiicre hatlarinda antiproliferatif
ozellik gostermistir. Kanser hiicre hattinda doz bagimli olarak
canli hiicre sayilarinda azalma goriilmiistir. Ayrica
resveratrol+S-equol+D vitamini karigiminin akis sitometrisi
sonucunda HT29 hiicre hattinda, apoptoz degerinde artis
gozlemlenir iken, nekroz degerinde artig olmamistir.

Sonug: Equol ve resveratrol yiiksek antiproliferatif etkiye
sahiptir, D vitamini ile kombinleri sonucu etkinliklerinin
artig1 goriilmektedir. Ilgili koruyucu mekanizmalarin daha
iyl anlasilmasi ve tipta olast uygulamalarda giivenli
kullanimlari i¢in daha fazla ¢alismaya ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: resveratrol, s-equol, d vitamini, kanser

Calismamiz, I.U BAP Birimi tarafindan THZ-2016-23447
nolu proje ile desteklenmistir. Proje Adi: Equol Resveratrol
ve D Vitaminin Kolon Kanseri Uzerine Etkilerinin
Belirlenmesi

PP11:INVESTIGATION OF EFFECT
RESVERATROL,EQUOL AND VITAMIN D ON
COLON CANCER

[ETKILI KONFORMASYONEL ORNEKLEME iLE
EKTO-5'-NUKLEOTIDAZDAKI ALLOSTERIK
BAGLANMA BOLGELERININ KESFi]

Fulden Ulucan KARNAK 2 Arzu UYAR 23, Sevcan
ATAY?, Ferhan GIRGIN SAGIN?

'Ege University, Faculty of Medicine, Department of
Medical Biochemistry Izmir, Tiirkiye

21zmir Institute of Technology, Faculty of Engineering,
Department of Bioengineering , [zmir, Tiirkiye

3 Izmir Institute of Technology, Computational Science and
Engineering Program, Izmir, Tirkiye

Objectives: Ecto-5'-nucleotidase, sometimes referred to as
5'-nucleotidase or CD73, is a homo-dimeric enzyme that is
produced in humans by the NT5E gene. The function of
CD73 is to catalyze the conversion of AMP to adenosine.
CD73 is a key regulator of cancer cell proliferation,
migration, and invasion in vitro, as well as tumor
angiogenesis and tumor immune invasion in vivo. The aim of
this study is to identify potential allosteric binding sites of
CD73 by efficient conformational sampling for further drug
discovery studies.

Materials-Methods: The ClustENMD, which is an unbiased
conformational sampling method, was used to create
ensembles of 300 conformers for the open and closed CD73.
14 conformers out of those, which are conformationally
different (RMSD > 1 Angstrom) than the initial states, were
chosen. Then, Essential Site Scanning Analysis (ESSA) was
performed for each conformer. ESSA considers residue side-
chains to explore ligand binding effect on protein dynamics.
The essential residues have the highest scores vice versa.

Results: The ESSA analysis of two CD73 states pointed out
some residues at the top and bottom of the dimer interface
with moderate essentiality scores, which constitute two
different regions. However, more pronounced essentiality
(high scores) for those residues were obtained from the ESSA
analysis of 14 different CD73 conformers.

Conclusions: These computational results strengthen the
possibility that these two regions might be potential allosteric
sites. Further evaluation for the rest of the conformers would
provide insight into further in vitro and in vivo studies for
drug discovery against cancer.

Keywords:CD73, allosteric binding sites, conformational
sampling, cancer

This study was supported by the IYTE AUDP BAP project
with code 20221YTE-3-0041.

Amac¢: Bazen 5'-niikleotidaz veya CD73 olarak da
adlandirilan  ekto-5'-niikleotidaz, insanlarda NTSE geni
tarafindan iretilen homo-dimerik bir enzimdir. CD73'in
islevi AMP'nin adenozine donilisiimiinii katalize etmektir.
CD73, in vitro kanser hiicresi ¢ogalmasi, gogii ve istilasinin
yanl sira in vivo timor anjiyogenezi ve timér immiin
istilasinin ana diizenleyicisidir. Bu ¢alismanin amaci, daha
ileri ilag kesif caligmalari icin etkili konformasyonel
ornekleme yoluyla CD73"lin potansiyel allosterik baglanma
bolgelerini belirlemektir.

Gerec-Yontem: Acik ve kapali CD73 i¢in 300 adet
konformerden (yapidan) olusan topluluklar olusturmak
amactyla tarafsiz bir konformasyonel &rnekleme yontemi
olan ClustENMD kullanilmigtir. Allosterik bdlge arastirmast
icin konformasyonel olarak baslangi¢ yapilarindan farkli
(RMSD > 1 Angstrém) olanlardan 14 konformer segilmistir.
Bu yapilara ligand baglama etkisini arastirmak amaciyla
amino asit yan zincirlerini dikkate alan Temel Bolge Tarama
Analizi (ESSA) yapilmistir. Dinamigi en ¢ok etkileyen amino
asitler en yiiksek puana sahipken; en az etkileyenler ise en
diisiik puana sahiptir.

Bulgular: Acik ve kapali CD73’¢e ait ESSA analizi, dimer ara
yiiziinlin iistlinde ve altinda olmak {izere iki farkli bolgeyi
olusturan, orta derecede Onemlilik skorlarina sahip bazi
amino asitlere isaret etmektedir. Bununla birlikte, bu amino
asitler icin daha belirgin 6nemlilik degeri (yiiksek skor), 14
farkli CD73 konformerin ESSA analizinden elde edilmistir.

Sonugclar: Bu Sonuglar, bu iki bdlgenin potansiyel allosterik
bolge olma olasiligini giiclendirmektedir. Konformerlerin
geri kalani i¢in daha fazla degerlendirme yapilmasi, kansere
kars1 ilag kesfi i¢in daha ileri in vitro ve in vivo ¢aligmalara
151k tutacaktir.

Anahtar Kelimeler: CD73, allosterik baglanma bolgeleri,
konformasyonel 6rnekleme, kanser

Bu ¢alisma 20221YTE-3-0041 kodlu IYTE AUDP BAP
projesi tarafindan desteklenmistir.
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PP12: TRIMETHYLAMINE-N-OXIDE AS A
PROGNOSTIC BIOMARKER FOR COVID-19-
RELATED MORTALITY

[cOVID-19 iLE ILISKiLIi MORTALITE iCiN
PROGNOSTIK BIiR BIiYOBELIRTEC OLARAK
TRIMETILAMIN-N-OKSIT]

Zinnet Sevval AKSOYALP?!; Betul Rabia ERDOGANY
Saliha AKSUN?; Melih Kaan SOZMENS3; Murat AKSUN?;
Cuneyt Kemal BUHARALIOGLU?Y; Nagihan ALTINCI
KARAHANS; Nergiz Hacer TURGUT?Y; Tijen KAYA
TEMIZ5

Yzmir Katip Celebi University, Faculty of Pharmacy,
Department of Pharmacology, Izmir, Tiirkiye

2Izmir Katip Celebi University, Faculty of Medicine,
Department of Medical Biochemistry, [zmir, Tiirkiye

SIzmir Katip Celebi University, Faculty of Medicine,
Department of Public Health, Izmir, Tiirkiye

“Izmir Katip Celebi University, Faculty of Medicine,
Department of Anesthesiology and Reanimation, Izmir,
Tiirkiye

SIzmir Atatiirk Training and Research Hospital, Department
of Anesthesiology and Reanimation, Izmir, Tirkiye

Slzmir Katip Celebi University, Faculty of Medicine,
Department of Medical Pharmacology, Izmir, Tiirkiye

Objectives: Our primary aim was to investigate whether
serum trimethylamine N-oxide (TMAO), a cardiac
biomarker, is a prognostic biomarker for mortality in
COVID-19 patients. Our secondary aim is the evaluation of
other potential COVID-19 related parameters as predictors of
COVID-19 prognosis.

Materials-Methods: COVID-19 patients prospectively
included in the study were classified as death patients (group
1, n = 25) or discharged patients (group 2, n = 37).
Demographic, clinical and laboratory data of COVID-19
patients were collected. TMAO, ACE2, and vitamin D levels
were determined on the days of hospital admission and
death/discharge. Results are presented with odds ratios (OR),
95% confidence intervals (CI). To determine cut-off values
for biomarkers, ROC analysis was performed and areas under
the curve were calculated.

Results:  Serum TMAO and ACE2 levels and
neutrophil/lymphocyte ratio (NLR) determined on the day of
hospital admission were found to be significantly higher in
group 1. Among these parameters, serum TMAO level and
NLR were determined as prognostic variables for mortality
due to COVID-19. The optimum threshold value was found
to be 7.9 ng/ml for TMAO and 19.41 for NLR.

Conclusions: Serum TMAO levels and NLR may be
prognostic biomarkers for predicting mortality in the early
stages of COVID-109.

Keywords: prognosis, COVID-19, mortality, biomarker,
inflammation
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Amagc: Primer amacimiz bir kardiyak biyobelirteg olan serum
trimetilamin-N-oksidin (TMAQO) COVID-19 mortalitesi i¢in
bir prognostik biyobelirte¢ olup olmadigini aragtirmaktir.
Sekonder amacimiz, COVID-19 prognozunun 6ngdriiciileri
olarak diger potansiyel COVID-19 ile ilgili parametreleri
degerlendirmektir.

Gerec-Yontem: Prospektif olarak calismaya dahil edilen
COVID-19 hastalar1 6len hastalar (grup 1, n=25) veya
taburcu olan hastalar (grup 2, n=37) olarak siniflandirtlmistir.
COVID-19 hastalarinin demografik, klinik ve laboratuvar
verileri toplanmistir. Hastaneye basvuru ve oliim/taburcu
ginlerinde TMAO, ACE2, ve D vitamini diizeyleri
saptanmigtir. Sonuglar olasilik oranlari (OR), %95 giiven
araliklar1 (CI) seklinde verilmistir. Biyobelirteglere yonelik
esik degerlerini belirlemek i¢in ROC analizi yapilmis ve egri
altindaki alanlaar hesaplanmistir.

Bulgular: Hastaneye basvuru giiniinde belirlenen serum
TMAO ve ACE2 diizeyleri ile notrofil/lenfosit oran1 (NLR)
grup 1'de anlamli derecede yiiksek bulunmustur. Bu
parametrelerden serum TMAO diizeyi ve NLR, COVID-19'a
baglhh mortalite agisindan prognostik degiskenler olarak
belirlenmistir. Optimum esik degeri TMAO igin 7,9 ng/ml ve
NLR i¢in 19,41 bulunmustur.

Sonug¢: Serum TMAO seviyeleri ve NLR, COVID-19'un
erken evresinde mortaliteyi tahmin etmede bagimsiz
biyobelirtegler olabilir.

Anahtar Kelimeler: inflamasyon, mortalite, biyobelirtec,
prognoz, COVID-19

PP13: ANIMAL MODELS FOR BONE METABOLISM
[KEMiIK METABOLIZMASI HAYVAN MODELLERI]

Burcu ESER!, Sahra Setenay BARAN? Aylin SEPICI
DINCEL?

tUniversity of Health Sciences, Gulhane Health Sciences
Institute, R&D Center Directorate UPKY B-Chromatography
Laboratory, Ankara, Tiirkiye

2Gazi University, Faculty of Medicine, Department of
Medical Biochemistry, Ankara, Tiirkiye

Objectives: Considering the numerous factors involved in
bone metabolism-related diseases, unclear pathogenesis,
dramatic decrease in human quality of life, financial cost, and
high mortality rate, preclinical modeling is needed for
biomarker and therapeutic agent studies in these diseases. In
research, animal models that mimic pathological conditions
examine disease states, test hypotheses, and develop new
effective treatments.

Materials-Methods: Models used in diseases related to bone
metabolism can be divided into traumatic defect models and
biologically induced models (osteoporosis and non-
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osteoporosis models). The osteoporosis model is frequently
studied due to its widespread occurrence today. The rabbit
model, in which ovariectomy and its combinations are
applied, is considered suitable due to its dimensions, showing
haversian remodeling compatible with humans, closure of the
epiphyseal plate, and having a faster bone turnover than
rodents and primates. Another model is the rheumatoid
arthritis (RA) model. It is thought that various pro-
inflammatory cytokines that play a role in the pathogenesis of
RA cause bone loss by disrupting the balance between
osteoblasts and osteoclasts, and it is known that the risk of
fracture increases due to bone loss. Modeling includes models
of surgery, infectious and reactive arthritis, non-specific
inflammatory stimuli and immune reactions, and genetically
modified spontaneous arthritis. Our study was carried out in
rabbits by intra-articular ovalbumin-Freund's complete
adjuvant application.

Results: The osteoporosis model was confirmed by dual-
energy X-ray absorptiometry and micro-CT measurement,
and the RA model was confirmed by ultrasound.

Conclusions: Preclinical effects must be demonstrated in
animal species before clinical studies. Improving existing
models or discovering new models that can more realistically
mimic bone diseases will significantly contribute to
understanding the mechanisms underlying these diseases.

Keywords: animal models, osteoporosis, rheumatoid
arthritis, bone

Amag¢: Kemik metabolizmasi ile iligkili hastaliklarda siirece
dahil olan ¢ok sayida faktdr, belirsiz patogenez, insan yasam
kalitesindeki dramatik diisiis, finansal maliyet ve yiiksek
6liim orani dikkate alindiginda, bu hastaliklarda biyobelirteg
ve terapOtik ajan ¢aligmalart igin preklinik modellemelere
ihtiya¢ duyulmaktadir. Arastirmalarda hastalik durumlarmin
incelenmesi, bu amaca yonelik hipotezlerin test edilmesi ve
yeni etkin tedavilerin gelistirmesi amaciyla patolojik
kosullari taklit edebilen hayvan modelleri kullanilmaktadir.

Gere¢c-Yontem: Kemik metabolizmas1 ile  iliskili
hastaliklarda kullanilan modeller travmatik defekt modelleri
ve biyolojik olarak indiiklenen modeller (osteoporoz ve
osteoporoz digst modeller) olarak ikiye ayrilabilmektedir.
Gilinlimiizde yaygin olarak goriilmesi sebebiyle osteoporoz
modeli sik calisiimakta, overektomi ve kombinasyonlari
uygulanan tavsan modeli boyutlarindan, insan ile uyumlu
haversian yeniden sekillenmesi gostermesinden, epifiz
plagmin kapanmasindan ve kemirgen ve primatlardan daha
hizl1 kemik dongiisiine sahip olmasi nedeniyle uygun model
olarak kabul edilmektedir. Diger bir model ise romatoid artrit
(RA) modelidir. RA patogenezinde rol oynayan cesitli pro-
inflamatuvar sitokinlerin osteoblastlar ve osteoklastlar
arasindaki dengeyi bozarak kemik kaybmna yol acgtigi
diistiniilmekte ve kemik kaybina bagli olarak kirik riskinin de
arttig1 bilinmektedir. Modellemede cerrahi, enfeksiydz ve
reaktif artrit, 6zgiil olmayan inflamatuvar uyaricilar ve
bagisiklik reaksiyonlari ve genetigi degistirilmis spontan
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artrit modelleri bulunmaktadir. Calismamiz, tavsanlarda diz
eklem i¢i ovalbiimin- Freund’s complete adjuvant
uygulamasi yapilarak gergeklestirilmistir.

Bulgular: Osteoporoz modeli dual enerji X-151m1
absorptiometresi ve mikro-CT 6l¢timii ile, RA modeli ise
ultrason ile dogrulanmustir.

Sonu¢: Klinik c¢aligmalardan 6nce hayvan tiirlerinde
preklinik etkilerin gosterilmesi gerekmektedir. Mevcut
modellerin iyilestirilmesi veya daha gergekgi bir bigimde
kemik hastaliklarimi taklit edebilecek yeni modellerin
kesfedilmesi, bu hastaliklarin altinda yatan mekanizmalar1
anlama cabalarina 6nemli bir katki saglayacaktir.

Anahtar Kelimeler: Deney hayvam modelleri, osteoporoz,
romatoid artrit, kemik

PP15: APPROACH TO CSF TOTAL PROTEIN
TESTING: THE IMPORTANCE OF A PATIENT-
SPECIFIC REACTION MONITOR

[BOS TOTAL PROTEIN TESTINE YAKLASIM:
HASTAYA OZGU REAKSIiYON GRAFIGININ
ONEMI]

Hasan Alp TURGUT, Hacer DOGAN, Duygu DOGAN,
Mehmet SENES

Health Science University, Ankara Training and Research
Hospital, Medical Biochemistry, Ankara, Tiirkiye

Objectives: Cerebrospinal fluid total protein (CSF-TP)
measurement is used to diagnose and follow up on central
nervous system diseases (such as multiple sclerosis,
infections, and brain tumours). Our aim in this study is to
present the appropriate approach to give accurate Results in
the CSF-TP test.

Materials-Methods: CSF-TP (N=312) was measured with
the turbidimetric method on the Roche Cobas 6000 analyser.
Among the samples that were decided to be reanalysed during
test approval (N=43), samples whose first measurement result
was above the measurement limit (>2000 mg/L) were
excluded (N=9). The per cent changes between the two
measurements of result <450 mg/L (N=7) and 450-2000mg/L
(N=27) were calculated, and individual-specific test reaction
monitors were evaluated.

Results: Out of the 34 samples reanalysed, a change of >10%
was observed in 13 samples in the CSF-TP measurement
results. In 3 of the six samples with a >90% change in the
result (4.1 mg/L, 20.2 mg/L, 99.4 mg/L), there was no flag on
the analyser, and different results. were obtained in repeated
analyses (630.3 mg/L, 197.8 mg/L, 1250.2 mg/L
respectively). While the initial results of the other three
samples were 649 mg/L, 637 mg/L, and 1140 mg/L, the
dilution performed due to irregularities detected in the test
reaction monitors and different results were obtained (6793
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mg/L, 7072 mg/L, 2626 mg/L, respectively).

Conclusions: In order to give accurate results in the CSF-TP
test and to avoid unnecessary repetition of tests, the
measurement result should be given after evaluating the
patient-specific test reaction monitor.

Keywords: postanalytical phase, csf total protein, reaction
monitor

Amag: Beyin omurilik stvisinda (BOS) total protein dl¢iimii,
merkezi sinir sistemi hastaliklarinin  (multiple skleroz,
enfeksiyonlarr, beyin tiimorleri gibi) tan1 ve takibinde
kullanilmaktadir. Bu ¢aligmada amacimiz, BOS total protein
testinde dogru sonug vermek i¢in uygun yaklagimi sunmaktir.

Gere¢-Yontem: Hastanemizde 1.08.2023 - 20.11.2023
tarihleri arasinda BOS total protein istemi yapilan (N=312)
numuneler Roche Cobas 6000 analizoriinde tlirbidimetrik
yontemle o6l¢iildii. Test onay1 sirasinda tekrar ¢alisilmasina
karar verilen numunelerden (N=43), ilk 6l¢iim sonucu Kit
prospektusunda belirtilen 6l¢lim araliginin {izerinde olan
(>2000 mg/L) numuneler dislandi(N=9). Ilk &l¢iim sonucu
<450 mg/L (N=7) ve 450-2000mg/L (N=27) olan
numunelerin 2 6lgiim arasindaki yiizde degisimleri
hesaplandi ve bireye ozgli test reaksiyon grafikleri
degerlendirildi.

Bulgular: Tekrar ¢alisilan 34 numuneden 13’iinde BOS
proteini Olgiim sonucundaki degisim > %10 idi. Sonug
degerinde >%90 degisim goriilen 6 numunenin 3’ iinde (4.1
mg/L, 20.2 mg/L, 99.4 mg/L) cihazda herhangi bir uyart
yoktu ve test tekrarlarinda farkli sonuglar elde edildi (sirasiyla
630.3 mg/L, 197.8 mg/L, 1250.2 mg/L). Diger 3 numunenin
ilk sonuglar1 649 mg/L, 637 mg/L, 1140 mg/L iken test
reaksiyon grafiklerinde tespit edilen diizensizlikler nedeniyle
gerceklestirilen diliisyonlu tekrarlari sirasiyla 6793 mg/L,
7072 mg/L, 2626 mg/L idi.

Sonug¢: BOS total protein testinde dogru sonug vermek ve
gereksiz test tekrarindan kaginmak igin l¢lim sonucunun,
hastaya 6zgii test reaksiyon grafigini degerlendirdikten sonra
verilmesi 6nemlidir.

Anahtar Kelimeler: postanalitik evre, bos total protein,
reaksiyon grafigi
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PP16: WHAT DO THE CONSEQUENTIAL AND
POSITIVE CANNABINOID MEASUREMENT
RESULTS IN DRUG SCREENINGS MEAN? NEW USE
OR A RESULT OF PREVIOUS USE?

[UYUSTURUCU MADDE  TARAMALARINDA
ARDISIK OLCULEN VE POZITiF GELEN
KANNABINOID OLCUM SONUCLARI NE iFADE
EDER? YENi KULLANIM MI, YOKSA ONCEKIi
KULLANIMIN ARTIGI MI?]

Naz KOCOGLU, Mehmet SENES

Health Science University, Ankara Training and Research
Hospital, Medical Biochemistry, Ankara, Tiirkiye

Objectives: The question of whether a positive urine result
for cannabinoids (tetrahydrocannabinol; THC) in drug
screenings is due to the presence of residual metabolites from
previous use or stems from a new use between monitoring
periods is a significant matter. In our study, we investigate
whether the positivity is due to reuse or residual product in
individuals with two consecutive positive THC urine results.

Materials-Methods: Data from 36 urine samples were
examined retrospectively from 18 individuals with positive
THC results (>15 ng/mL)in two consecutive urine tests(time
interval between tests <96 hours) obtained. THC values were
measured with LC*MS/MS method (SCIEX Triple Quad
5500). In order to obtain normalized THC values, urinary
creatinine levels were measured using the Jaffe method with
the Beckman Coulter AU480 analyser. Ratios were calculated
by dividing the normalized THC/creatinine ratio of the
second urine sample (U2) by the ratio of the first urine sample
(U1)for each individual. This ratio (U2/U1) was evaluated
according to two  separate decision limits.

Results: Data were compared against the recommended
U2/U1 threshold (0.5 ng/mg)and time-specific thresholds to
predict new use. According to the first decision limit,12 of 18
patients (66%) exceeded the 0.5 threshold value. They were
considered new use, while according to the second decision
limit, 10 of 18 patients (55%) exceeded the threshold values.

Conclusions: The data was examined based on the proposed
U2/U1 threshold value of 0.5 ng/mg and time-dependent
threshold values for predicting new usage. Time-dependent
decision thresholds may be crucial in detecting residual
metabolites.

Keywords: thc, cannabinoid/creatinine ratio, Ic-ms/ms

Amag: Uyusturucu madde taramalarinda pozitif idrar
kannabinoid (tetrahidrokannabinol; THC) sonucunun, dnceki
kullanimdan kalan artik bir metabolit nedeniyle mi yoksa
takipler arasinda yeni bir kullanim sebebiyle mi oldugu
onemli bir konudur. Calismamizda, pozitif THC idrar sonucu
bulunan bireylerin ikinci 6rneklerinin de pozitif gelmesi
iizerine bu pozitifligin tekrar kullanima m1, yoksa artik {iriine
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mi bagli oldugunu arastirilmaktadir.

Gerec- Yontem: Laboratuvar Bilgi Yonetim
Sistemi’nden(LBYS) retrospektif olarak ardisik iki (testler
arasindaki siire< 96 saat)idrar testinde THC sonucu pozitif
gelen (=15 ng/mL )18 bireyden elde edilen 36 idrar numunesi
verileri incelendi. THC degerleri SCIEX Triple Quad 5500+
LC-MS/MS cihaz ile 6lgiildii. Normalize THC degeri elde
edebilmek igin, idrarda kreatinin, Beckman coulter AU480
cihazi ile Jaffe yontemi kullanilarak 6l¢iildii. Her birey igin
2.idrar orneginin normalize edilmis kannabinoid/kreatinin
(U2) orami l.idrar 6rnegi oranina(Ul) boliinerek degerler
hesaplandi. Normalize edilen idrar kannabinoid diizeyleri
arasindaki oran (U2/Ul) iki ayr1 karar smirmma gore
degerlendirildi.

Bulgular: Yeni kullanim1 6ngérmek i¢in 6nerilen U2/U1 esik
degeri 0.5 ng/mg i¢in veriler karsilastirildi. Daha sonra
zamana 0zgl esik degerlere (2 O6rnek arasinda gegen siire
zarfina gore belirlenen) gore veriler degerlendirildi. i1k karar
smirina gore 18 hastanin 12’si (%66) 0.5 esik degerini agmis
olup yeni kullanim oldugu yoniinde degerlendirilirken, ikinci
karar sinirlarina gore 18 bireyin 10’u (%55) esik degerlerini
asmustir.

Sonug¢: Bagimli bireylerde pozitif gelen ardisik iki idrar THC
sonuglarmin her zaman yeni kullanima isaret etmeyecegi,
karar sinirlar1 dogrultusunda dnceki kullanimdan kalan artik
metabolit ihtimalinin olabilecegi akilda tutulmalidir. Zamana
0zgl karar sinirlarmin (iki idrar 6rnegi alimi arasindaki
zaman farki gibi) kullanilmasinin artik metabolit tespitinde
onemli olabilecegi akilda tutulmalidir.

Anahtar Kelimeler: thc, the/kreatinin orani, lc-ms/ms

PP17: FREQUENCY OF PREGABALIN AND
GABAPENTIN MISUSE IN PATIENTS WITH A
HISTORY OF DRUG USE

[MADDE KULLANIM OYKUSU OLAN
HASTALARDA PREGABALIN VE GABAPENTININ
KOTUYE KULLANIM SIKLIGI]

ibrahim YANGIN, Ozge YAKAR, Sukran ARMAGAN
BICAKCI, Mehmet SENES

Health Science University, Ankara Training and Research
Hospital, Medical Biochemistry, Ankara, Tiirkiye

Objectives: Gabapentinoids, gabapentine and pregabaline
are addictive drugs wich are widely used in the treatment of
pain disorders, migraines, and some forms of epilepsy. This
study aimed to investigate the frequency of gabapentine and
pregabaline misuse in probation patients at the Alcohol and
Substance Addictions Treatment Center (AMATEM)
affiliated with our hospital.

Materials-Methods: Urine toxicology results of patients
who applied to Ankara Training and Research Hospital
AMATEM outpatient clinic between August and November

2023 were retrospectively examined. Patients were classified
according to their use of pregabalin, gabapentine alone and
other substances (amphetamine, methamphetamine, cocaine,
cannabinoid, opiate and metabolites) (double, triple and
>quadruple use). Urine toxicology analyzes of the patients
were performed with SCIEX QTRAP® 5500 triple
quadrupole mass spectrometer (Massachusetts, USA)
(LCMS/MS).

Results: Drug positivity was detected in 1003 (37.4%) of
2677 probation patients who applied to the AMATEM
outpatient clinic in a 3-month period. When patients with
positive test results were examined, the positivity rates for
pregabaline and gabapentine alone were 21.5% and 2.3%,
respectively. In addition, double, triple and >quadruple
substance use were 23.5%, 8.2% and 1.3%, respectively.

Conclusion: This study showed that gabapentinoid misuse
was high in our patient population, with pregabaline being
misuse is most. Evidence suggests that gabapentinoid
misuse/abuse represents a growing trend that is causing
significant patient harm. Prescribers should exercise
appropriate caution with use in high-risk populations and
monitor for signs of misuse or abuse.

Keywords: gabapentine, pregabaline, misuse

Amag: Gabapentinoidlerden, gabapentin ve pregabalin, agri
bozukluklarinin, migren ve bazi epilepsi formlarmin
tedavisinde yaygin olarak kullanilan bagmmlilik yapici
ilaglardir. Bu ¢alismada hastanemize bagli Alkol ve Madde
Bagimliliklar1 Tedavi Merkezi (AMATEM) denetimli
serbestlik hastalarinda gabapentin ve pregabalin kotiiye
kullanim sikliginin arastirilmast amaglanmisgtir.

Gerec-Yontem: Agustos-Kasim 2023 tarihleri arasinda
Ankara Egitim ve Arastirma Hastanesi AMATEM
poliklinigine bagvuran hastalarin idrar toksikoloji sonuglar1
retrospektif olarak incelendi. Hastalar tek basina pregabalin,
gabapentin ve bunlarla birlikte diger madde (amfetamin,
metamfetamin, kokain, kannabinoid, opiat ve metabolitleri)
kullanimlarina gore (ikili, t¢li ve >dortli kullanim)
smiflandirildi. Hastalarin idrar toksikoloji analizleri SCIEX
QTRAP® 5500 triple kuadropol kiitle spektrometresi
(Massachusetts, ABD) (LCMS/MS) ile gerceklestirildi.

Bulgular: AMATEM poliklinigine 3 aylik doénemde
bagvuran 2677 denetimli serbestlik hastasinin 1003’iinde
(%37,4) madde pozitifligi saptandi. Test sonucu pozitif
hastalar incelendiginde tek basina pregabalin ve gabapentin
pozitiflikleri sirasi ile %21.5 ve %2.3 idi. Bunlarin yaninda
ikili, Gi¢lii ve >dortlii madde kullanimi sirast ile %23.5, %8.2
ve %1.3 idi.

Sonug¢: Bu calisma gabapentinoid kotiiye kullaniminin bizim
hasta popiilasyonumuzda yiiksek oldugunu ve en fazla
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pregabalinin kdotilye kullanildigini  gdstermistir.  Kanatlar,
gabapentinoid koétiiye kullanimimin/istismarinin, hastaya
ciddi zarar veren, biiyiiyen bir egilimi temsil -ettigini
gostermektedir.  Receteyi  yazanlar, yiiksek  riskli
popiilasyonlarda kullanimda uygun dikkati gostermeli ve
yanlig kullanim veya suistimal belirtilerini izlemelidir.

Anahtar Kelimeler: gabapentin, pregabalin, kétiiye
kullanim

PP18: THE ROLE OF DOXORUBICIN-LOADED
MESENCHYMAL  STEM  CELLS IN THE
TREATMENT OF ANAPLASTIC THYROID CANCER

[DOKSORUBISIN YUKLU MEZENKIMAL KOK
HUCRELERIN ANAPLASTIK TIROID KANSERI
TEDAVISINDEKI ROLU]

Ozlem SILISTRELIY, Hilal KOCDOR?, Arzu YILDIRIM?,
Ezel BILDIK?, Halil ATES?, Erdem Erinc SILISTRELI,
Mehmet Ali KOCDOR*

'Dokuz Eylul University, Oncology Institute,Department of
Basic Oncology,lzmir, Turkey

2Dokuz Eylul University, Oncology Institute,Department of
Clinical Oncology,lzmir, Turkey

3Dokuz Eylul University,Faculty of Medicine,Department of
Cardiovascular Surgery,lzmir, Turkey

“Dokuz Eylul University,Faculty of Medicine, Department
of General Surgery, Izmir, Turkey

Objectives: It was aimed to show that MSCs can be used as
drug delivery vectors by loading Doxorubicin (DOX), which
is used as a standard chemotherapeutic agent in the clinic in
Anaplastic Thyroid Cancer Treatment, into mesenchymal
stem cells (MSCs) obtained from adipose tissue.

Material-Methods: MSCs were obtained from healthy obese
lipoaspirate with consent. Isolated MSCs were confirmed by
Flow cytometry. Doxorubicin (DOX) 1Csp and ICys
concentrations in CAL-62 (Anaplastic Thyroid Cancer-ATC)
cell line were determined by the MTT method. After DOX
was loaded into MSCs with these doses, the MSCs were
called Conditioned Medium (CM). Wound Healing analysis
was performed to evaluate the effect of CM on migration and
metastasis. Oxidative Stress Index (OSI), MDH, GDH and
NADP/IDH values were examined in cell homogenates.

Results: In our study conducted using conditioned media,
MSCs were proven by confirming CD73*, CD90* and
CD105* in the analysis performed by flow cytometry method;
In the Wound Healing Analysis, the wound opening
percentage of CMso and CMys according to the closure time
in the Control and DOXso groups is 37.7% and 23.1%,
respectively. When OSI is evaluated; A statistically
significant difference was detected between the control group
and other groups (p <0.005). When MDH and NADP/IDH
were evaluated, a statistically significant difference was
observed between the Control group and the other groups
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(p<0.005). However, no statistically significant difference
was found in GDH values.

Conclusions: It was observed that CM groups obtained by
loading DOX on MSCs reduced the migration rate in ATC
cells compared to DOX groups. When the effectiveness of
CMso and CMys doses were compared between the groups, it
was understood that there was no statistical difference. When
energy metabolism data is evaluated; It was thought that
MDH activity increased in the treatment groups and
NADP/IDH changes were used in MDH production to
achieve this increase. In the analyses; It was observed that
MSCs could be loaded with drugs and reached the
effectiveness of standard chemotherapeutics at lower doses.
In the later stages of the study, a 3D spheroid model will be
made to evaluate the tumorigenesis capacity of the
conditioned medium. The analyzes will be examined and
compared in another ATK cell line, 8505C.

Keywords: Adipose Tissue, Mesenchymal Stem Cell,
Anaplastic Thyroid Cancer

Amag: Adipoz dokudan elde edilen mezenkimal kok
hiicrelere (MSC), Anaplastik Tiroid Kanseri Tedavisi’nde
klinikte standart kemoterapotik ajan olarak kullanilan
Doksorubisin’in (DOX) yiiklenmesi saglanarak, MSC’lerin
ilag  dagitim  vektorleri olarak  kullanilabileceginin
gosterilmesi amaglanmustir.

Gerec-Yontem: MSC'ler saglikli obez lipoaspiratindan onay
alinarak elde edildi. izole edilmis MSC'ler Flow sitometri ile
dogrulandi. CAL-62 (Anaplastik Tiroid Kanseri-ATK) hiicre
hattinda Doksorubisin (DOX) ICs Ve 1Czs konsantrasyonlari
MTT yontemiyle belirlendi. DOX bu dozlarla MSC'lere
yiiklendikten sonra MSC'lere Kosullu Ortam (CM) adi
verildi. CM'nin migrasyon ve metastaz tizerindeki etkisini
degerlendirmek i¢in Yara lyilesmesi analizi yapildi. Hiicre
homojenatlarinda Oksidatif Stres indeksi (OSI), MDH, GDH
ve NADP/IDH degerleri incelendi.

Sonu¢: Akim Sitometri yontemle gerceklestirilen analizde
CD73*, CD90* ve CD105* dogrulanarak MSC’lerin
kanitlandigt  kosullu  ortam  kullanilarak  yapilan
calismamizda; Yara 1yile$me Analizinde Kontrol ve DOXsg
gruplarinda kapanma zamania gore CMso ve CMys'in yara
acikligr yiizdesi swrasiyla %37,7 ve %23,1°dir.  OSI
degerlendirildiginde; Kontrol grubu ile diger gruplar arasinda
istatistiksel olarak anlamli farklilik tespit edildi (p<0,005).
MDH, NADP/IDH degerlendirildiginde Kontrol grubu ile
diger gruplar arasinda istatiksel olarak anlamli fark gozlendi
(p<0,005). Ancak GDH degerlerinde istatiksel agidan anlamli
fark bulunmadi.

Tartisma: MSC'lere DOX yiiklenerek elde edilen CM
gruplarinin, DOX gruplarina gére ATC hiicrelerindeki go¢
oranini azalttig1 gézlendi. CMsp ve CMys dozlarinin etkinligi
gruplar arasinda karsilagtirlldiginda istatistiksel olarak fark
olmadig1 anlagildi. Enerji metabolizmasi verileri
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degerlendirildiginde; tedavi gruplarinda MDH aktivitesinin
arttigl, NADP/IDH degisimlerinin bu artigi saglamak igin
MDH  iiretiminde kullanildigi  diisiiniildii.  Yapilan
analizlerde; MSCl'lere ilag yiiklenebildigi ve daha diisiik
dozlarda, standart kemoterapotiklerin etkinligine ulastig
gbzlendi. Calismanin sonraki asamalarinda kosullu ortamin
timorogenez kapasitesini degerlendirmek icin 3D sferoid
model yapilacaktir. Yapilan analizler diger bir ATK hiicre
hatt1 olan 8505C’de de incelenerek karsilastirilacaktir.

Anahtar Kelimeler: Adipoz Doku, Mezenkimal Kok
Hiicre, Anaplastik Tiroid Kanseri
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Ozgiir SEYDIBEYOGLU 5
Ozlem AKGUL1248

Ozlem GOKSEL5133335

Ozlem KUCUKHUSEYIN?0.11.14.39.77.79
Ozlem YESIL CELIKTAS®112035
Pembe KESKINOGLU®10

Perihan UNAK®1!

Pmar ARSLAN73

Rabia SEMS[1473

Riiksan CEHREL]®1?

S. Umit ZEYBEK 10113942

Sabriye YUSANS10

Saﬁye AKTAS6’11’12'14'47’49’63'78
Sahra Setenay BARAN481

Salih UCAS812

Saliha AKSUN45081

Samiye YABANOGLU CIFTCi612
Saziye Riigchan SERTOZ®

Secil DEMIRKOL CANLI70
Seda KOCAK1037

Seda OZBAL 5101253

Sefayi Merve OZDEMJR1214:49.78
Selen KUM OZSENGEZER 1112.14.41.47.75
Selim KARABEKIR®1229

Sema M |S|R10,14,39,77,79

Semra DEMOKAN®

Serap TEKSOZ!44

Serda DEMIRKOL 142

Serife Esra ERDAL BAGRIY ANIK510
Sevcan ATAY14:80

Sevgi KILIC!#

Sinem Ezgi TURUNC OZOGLU®1©
Sude YILMAZ®

Siikran ARMAGAN BICAKCI484
Siileyman AYDIN®

Taritk SALMANGS13

Tekincan Cagr1 AKTAS14:43.63
Tijen KAYA TEMiZz48

Tuncay GOKSEL®13:3

Tiirker TOKTAY1:25

Ufuk MERT475

Venhar CINARM42

Veysel TAHIROGLU4.

Volkan TEKIN®11

Yagmur KAY A6:1466

Yasemin PARLAK!44

Yasemin SOYSAL®12

Yiicel BASPINAR44

Zekiye Sultan ALTUNS/11.1227:41,43,47
Zeliha Giinnur DIKMEN?3 6111251
Zeynep SOYER7

Zeynep YUCES10.19

Zinnet Sevval AKSOYALP12145081
Zuhal HAMURCUS

turkbiyokimyadernegi.org.tr
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