2022-2023
EGITIiM OGRETIM YILI

KARADENIZ TEKNIK UNIVERSITESI
ECZACILIK FAKULTESI

LISANS SONUC RAPORLARI OZET KIiTAPCIGI
(5. SINIF ARASTIRMA PROJESI DERSI)

TRABZON, 2023



2022-2023
ACADEMIC YEAR

KARADENIZ TECHNICAL UNIVERSITY
FACULTY OF PHARMACY

GRADUATE RESULT REPORTS SUMMARY
BOOK

(5" YEAR RESEARCH PROJECT)

TRABZON, 2023



ICINDEKILER
LiSANS SONUC RAPORLARI
2021-2022 ve 2022-2023 AKADEMIK YILI iCINDE DESTEKLENEN PROJELER
LiSANS SONUC RAPORLARI OZETLERI
TEMEL ECZACILIK BiLIMLERi BOLUMU
ANALITIK KIMYA ANABILIM DALI
BIYOKIMYA ANABILIM DALI
FARMASOTIK MIKROBIYOLOJi ANABILIM DALI
ECZACILIK MESLEK BILIMLERI BOLUMU
FARMAKOLOIJI ANABILIM DALI
FARMAKOGNOZI ANABILIM DALI
FARMASOTIK KIMYA ANABILIM DALI
FARMASOTIK TOKSIKOLOJI ANABILIM DALI

INDEX

GRADUATE RESULT REPORTS SUMMARIES
PHARMACEUTICAL BASIC SCIENCES

DEPARTMENT OF ANALYTICAL CHEMISTRY
DEPARTMENT OF BIOCHEMISTRY

DEPARTMENT OF PHARMACEUTICAL MICROBIOLOGY
PROFESSIONAL PHARMACEUTICAL SCIENCES
DEPARTMENT OF PHARMACOLOGY

DEPARTMENT OF PHARMACOGNOSY

DEPARTMENT OF PHARMACEUTICAL CHEMISTRY
DEPARTMENT OF PHARMACEUTICAL TOXICOLOGY

10
11
11
20
33
37
37
47
62
70

73
74
74
83
96
100
100
110
125
133



LISANS SONUC RAPORLARI

Ogrenci Ad1 Damsman Adi Anabilim Dah
TEMEL ECZACILIK BIiLIMLERI BOLUMU

Yasin Tufan KOCYIGIT

Edanur CAVUSOGLU Analitik Ki
Prof. Dr. Ahmet YASAR An a Ilfll I];n )l/a

Onur YILDIRIM nabiiim Dalt

Emin GONAN

Burcu BALCI .
Prof. Dr. Dilek KUL Tﬂg;ﬁn'fgi’f‘

Atilla Kaan OZCAN

Cagla SARCAN

Emine Kiibra SIMSEK 5 Analitik Kimya
Dog. Dr. Fatma AGIN Anabilim Dal

Samet TUNC nabiiim Lak

Mustafa KOCABAS

Miikafat CICEK

Semanur KARABULUT Dr. Ogr. Uyesi Sercan YILDIRIM Analitik Kimya

Loise Moise Ukizuru SHEMA Anabilim Dalt

Stiheda UZUN

Sinem ERAT

Ceyda TURAN Prof. Dr. Rezzan ALIYAZICIOGLU Biyokimya

Nesli KOC Anabilim Dah

Buse ONDER

Hiiseyin Mahmut AKKAYA

Asem Abdo Wazea Hass AL- .

RASHED Biyokimya
Prof. Dr. Oktay YILDIZ Anabilim Dah

Zeliha Nur IKizZ

Yasin Emre KOSE




Simge Nur HANCI

; = Biyokimya
Irem Nur SARILMIS Dog. Dr. Arzu OZEL Anabilim Dali
Zeynep Hande UBAY
Nurbanu GEDIKLI
Nesibe Zehra ATAY Biyokimya
Dog. Dr. Sermet YILDIRMIS Anabilim Dal
Beyza YILDIZ
Rumeysa YILDIRIM
Serhat NAYIN
Tayyip Celil GENC Biyokimya
Dog. Dr. Burak BARUT ili
Emircan AYDIN o¢. Dr. Bura U Anabilim Dah
Baris KULEIN
Burcu ERDEMIR
Sena SARI - Biyokimya
] Dr. Ogr. Uyesi Merve BADEM Anabilim Dal
Hatice SENEL
Fatma ARIKAN
Edanur DEMIR
. Farmasotik
Farah Refai ALSHAIN Prof. Dr. Atila Taner KALAYCIOGLU Mikrobiyoloji
Hassan ALFIN Anabilim Dah
Siireyya Ikbal DAG




Ogrenci Adi Danisman Adi Anabilim Dal
ECZACILIK MESLEK BiLIMLERi BOLUMU
Aysenur Aybiike
KAYNARCAN
Muhammed Burak ALP
Prof. Dr. Feride Sena SEZEN Il?;l:?l?riogi Ih
Hatice Gokkusagr TOPLU
Berkay DEMIRCI
Sena KUCUKYILDIZ
Saliha ATALAR o .
: Dr. Ogr. Uyesi Yesim KAYA YASAR AF arkr)nlakogjll
Seyma ERTEKIN nabiiim BHah
Merve CELIK
Ecem Nur AYDOGAN
Melike KO Al Farmakoloji
C Dr. Ogr. Uyesi Elif Nur BARUT Anabilim Dak
Ahmet Can OZTURK
Siindiis IPEK
. W e . . Farmakoloji
Elifnur ALKAN Dr. Ogr. Uyesi Seckin ENGIN Anabilim Dal
Gozde Nur SENER
Merve PINARBASI
Ceren OGMEN Farmakognozi
Prof. Dr. Nurettin YAYLI Jadimandes
Mina KAYIKCI " !
Rabia OZBEK
Meva Asli ISMAILOGLU
Eyiip TURKMEN ) i
e - Prof. Dr. Ufuk OZGEN I;arrg.allfoglr;OTI
Riimeysa OZER nabiiim Dalt
Sezer UNLU
Seher ERSOY
Kiibra Siimeyye BULBUL i
Y Dog. Dr. Giilin RENDA ia”ﬁ.(oggof'
Gozdenur YILMAZ nabriim Lall
Nuray BALTA




Selafe BAK

Gizem CAKIROGLU Yar Tlves Farmakognozi
Dr. Ogr. Uyesi Nurdan YAZICI BEKTAS Anabilim Daly
Elif ZORLU
Abdurrahman AYDIN
. 5 Farmasotik
Ahsen GUNEY Dog. Dr. Inci Selin DOGAN Kimya Anabilim
Dah
Verdanur Riiveyda ALPTEKIN
Cagla OZTURK
Muhammed Rufai YOUKSEL Dr. Ogr. Uyesi Hasan Erding SELLITEPE Lemmesiitlc
Kimya Anabilim
. Dal
Tugba DIZGE
Burak KIRILMAZ
Avsar YEGIN Dr. Ogr. Uyesi Sevda TURK _Farmasiiti_k_
' ' Kimya Anabilim
. Dah
Yakup VELIOGLU
Aleyna Gozde GENC
Sedanur DEMIRCI Farmasotik
Toksikoloji
Miiberra DEMIR Dog. Dr. Can Ozgiir YALCIN Anabilim Dah
Alper CEBI

Bu Proje Sonug¢ Raporlarinin kabulii Eczacilik Fakiiltesi Yo6netim Kurulunun
22.06.2023 tarih ve 197 sayili karari ile onaylanmustir.




2021-2022 ve 2022-2023 Akademik Yih icinde Desteklenen Projeler:

1. TUBITAK 2209-B Universite Ogrencileri Arastirma Projeleri Destekleme Programi:
“Yiiksek biyoaktif ozelliklere sahip yumusak seker (jelly) gelistirilmesi’® Ogrenci(ler):
Hiiseyin Mahmut AKKAYA, Asem Abdo Wazea Hass AL-RASHED, Danisman: Prof. Dr.
Oktay YILDIZ

2. TUBITAK 2209-B Universite Ogrencileri Arastirma Projeleri Destekleme Programi:
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“Yiiksek biyoaktif 6zelliklere sahip oral serit (oral stript) gelistirilmesi’> Ogrenci(ler):
Zeliha Nur IKiZ, Yasin Emre KOSE, Danisman: Prof. Dr. Oktay YILDIZ

3. TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme Programu:
“Rosmarinus officinalis ekstreleri ile piyasa preparatlarinin antioksidan aktivitelerinin
karsilastiriimas1” Ogrenci(ler): Seher ERSOY, Damisman: Dog. Dr. Giilin RENDA

4. TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme Program:
“Primula auriculata Lam. bitkisinin farkli ekstrelerinin  biyolojik aktivitelerinin
arastirlmas1” Ogrenci(ler): Gozdenur YILMAZ, Damisman: Dog. Dr. Giilin RENDA

5. TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme Program:
“Suda Coziiniir Magnezyum (II) Ftalosiyanin Bilesiklerinin DNA Etkilesimlerinin ve
Fotodinamik Terapi Potansiyellerinin Incelenmesi” Ogrenci(ler): Baris KULEIN,
Danisman: Dog. Dr. Burak BARUT

6. TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme Program:
“Farede ovalbumin ve lipopolisakkarit uygulamasi ile indiikklenen alerjik solunum yolu
inflamasyonunda Akt/Gsk3B yolaginin incelenmesi” Ogrenci(ler): Saliha ATALAR, Sena
KUCUKYILDIZ, Damisman: Dr. Ogr. Uyesi Yesim KAYA YASAR

7. TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme Programu:
“Olas1 antikanser aktiviteye sahip yeni mannich bazlarmin sentezi”, Ogrenci(ler): Cagla
OZTURK, Damsman: Dr. Ogr. Uyesi Hasan Erding SELLITEPE

8. TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme Programu:
“Oleuropeinin izole fare detrusor diiz kas kontraktilitesi iizerine etkilerinin arastirilmasi”,
Ogrenci(ler): Ahmet Can OZTURK, Damisman: Dr. Ogr. Uyesi Elif Nur BARUT

9. TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme Programi:
“Bazi yeni tiyoiire tiirevlerinin sentezi ve karakterizasyonu”, Ogrenci(ler): Burak

KIRILMAZ, Damisman: Dr. Ogr. Uyesi Sevda TURK




10. TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme
Programi: “Dermokozmetik alaninda Asphodelus aestivus’un olasi kullanim potansiyelinin
degerlendirilmesi”, Ogrenci(ler): Burcu ERDERMIR, Sena SARI, Damsman: Dr. Ogr.
Uyesi Merve BADEM

11. TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme
Programi: “Dermokozmetik alaninda Asphodelus fistulosus’un olasi kullanim potansiyelinin
degerlendirilmesi”, Ogrenci(ler): Hatice SENEL, Fatma ARIKAN, Damsman: Dr. Ogr.
Uyesi Merve BADEM

12. TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme
Programu: “Farelerde siklofosfamid ile indiiklenen akut ve kronik sistit modellerinde Wnt/B3-
Katenin yolagi proteinlerinin mesane dokusundaki ekspresyonlarinin arastirilmasi’
Ogrenci(ler): Elifnur ALKAN, Goézde Nur SENER, Damsman: Dr. Ogr. Uyesi Seckin
ENGIN

13. TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme
Programu: “Trimetazidinin Hacat Hiicre Hatt1 ile Olusturulan in vitro Psoriasis Modelinde
Anti-Inflamatuvar Etkinliginin Arastirilmas1>> Ogrenci(ler): Berkay DEMIRCI, Danisman:
Ars. Gor. Elif GUN

2022-2023 Egitim Donemi Arastirma Projesi Dersi Isleyis Sorumlusu ve
Ozet Kitabini Diizenleyenler:

Prof. Dr. Atila Taner KALAYCIOGLU

Ars. Gor. Dr. Seyda KANBOLAT
Ars. Gor. Gokce OZTURK

Ars. Gor. Elif GUN
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TEMEL ECZACILIK BILIMLERI BOLUMU

ANALITIK KIMYA ANABILIM DALI
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ADI-SOYADI: Yasin Tufan KOCYIiGIiT, Edanur CAVUSOGLU ve Onur YILDIRIM
DANISMAN: Prof. Dr. Ahmet YASAR

Metformin HPLC Analizi Derlemesi

Metformin, biguanid smifi bir molekiildiir. Insiiline bagimli olmayan diyabet tiirlerinde
veya tip Il diyabet tedavisinde yaygin olarak regete edilen oral anti-hiperglisemik bir
ajandir. Metformin baslangi¢ tedavisi olarak kullanilan tedavi protokoliine gore de
kombine olarak kullanima devam edilen bir ila¢ molekiiliidiir. Cok sik kullaniliyor olmasi
bu molekiiliin arastirilmasini ve terapotik izlenimini de beraberinde getirmistir. Yiiksek
performansli s1vi kromatografisi (HPLC), bir karisimdaki bilesenleri ayirmak, tanimlamak
ve 6lgmek i¢in diinya ¢apinda ¢ogu laboratuvarda kullanilan ana kromatografi teknigidir.
HPLC, kolon kromatografisinin olduk¢a gelismis bir seklidir. Bir pompa, hareketli fazi
400 atmosfere varan yiiksek basinglar altinda bir kolondan geg¢irir. En yaygin kullanilan
HPLC sistemleri ters faz ve normal fazli HPLC dir. Farmasotik uygulamalar igin, ilag
stabilitesini izlemek, farmasotik dozaj formunun tablet ¢6ziinme analizi ve kalite kontrol
vb. i¢in kullanilir. Metforminin ¢ok sik kullaniliyor olmasi kombine tedavilerde
kullanilmast ve profilaktik olarak da regete edilmesi bu ilag molekiiliinlin terapétik,
farmakokinetik, toksikokinetik etkilesim yonlerinden siki takibini gerektirir. Bu tez
calismasinda metforminin kan ve idrardaki HPLC c¢alismalar1 derlenmis olup nicel

analizleri yapilmistir. Bu calismanin metforminin biyolojik sivilarda tayini ile ilgilenen

aragtirmacilar i¢in 6nem bir kaynak olacag diisliniilmektedir.

Anahtar Kelimeler: Diabetus Mellitus, HPLC, Metformin
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ADI-SOYADI: Emin GONAN
DANISMANI: Prof. Dr. Ahmet YASAR

Hipotiroidi Hastahgi ve Hipotiroidi Tedavisinde

Levotiroksin Sodyum'un Yeri

Hipotiroidizm, tiroid hormonunun yetersiz sentezi ve salgilanmasindan kaynaklanan bir
hastaliktir. Birincil, ikincil ve {giinclil hipotirodizm olarak smiflandirilir. Birincil
hipotiroidizm eriskin ve yeni dogan olarak iki alt bashiga ayrilir. ikincil hipotirodizm
hipofiz hastaligt veya islev bozuklugundan kaynakli iken {igiinciil hipotiroidizm
hipotalamus hastalig1 veya islev bozuklugundan kaynaklanir. Hastalarin biiyiik bir kismi
asemptomatiktir. Tani, 6ykii ve fizik muayene ile konur ve tiroid fonksiyon testleri ile
belirlenir. Tipik klinik belirtilerin 6zgiil olmamasindan dolayi, hipotiroidizm tanisi
oncelikle laboratuvar testlerine dayanir. Primer hipotiroidizm, yiiksek serum TSH
konsantrasyonu ve diisiik serum serbest T4 konsantrasyonu ile karakterizedir. Yiksek
serum TSH konsantrasyonu ve normal serum serbest T4 konsantrasyonu olan hastalarda
subklinik hipotiroidizm olabilir. Anti-TPO antikoru testi de otoimmiin tiroid hastalig
tespiti i¢in yapilan bir tarama testidir. TSH diizeyi 0.5-4.0 mIU/mL arasinda ise normal,
4’ten fazla ise hipotiridi belirtisidir. Hipotiroidide replasman tedavisi levotiroksin ile
yapilir. Levotiroksin sabahlart a¢ karnma gilinde bir tablet olmak {izere ezilmeden,
cignenmeden ve kullanilan diger ilaglar ile de arasmma en az 30 dk siire koyularak
icilmelidir. HPLC, Yiiksek Performansh Sivi Kromatografisinin
kisaltmasidir. “Kromatografi” bir ayirma teknigidir. HPLC ile sadece solventlerde ¢6ziinen
bilesikler analiz edilebilir. HPLC, siv1 bir numunede ¢6ziinen bilesikleri ayirir; numunede
hangi bilesenlerin ve her bir bilesenin ne kadar bulundugunun analizine izin verir. Bu

calismada levotirsoksin sodyumun HPLC analizine yer verildi.

Anahtar Kelimeler: Hipotiroidi, Levotiroksin, Tiroksin, Triiyodotironin




ADI-SOYADI: Burcu BALCI
DANISMANI: Prof. Dr. Dilek KUL

Metotreksatin DNA ile Etkilesiminin

Analitik Yontemlerle Arastirilmasi (Teorik)

DNA ile etkilesimlerinin altinda yatan mekanizmasini anlamak son derece Onemlidir,
clinkli ilaglar farmakolojik aktivitelerini farkli mekanizmalarla gosterirler. Antikanser
ilaglarinin DNA ile etkilesimlerinin analitik olarak incelenmesi, kanser hastaliginin
meydana getirdigi 6liim oranlarindaki artis nedeniyle son yillarda 6nem kazanmuistir.

Bu calismada bir antikanser ilaci olan metotreksat ile ¢alisilmistir. Daha onceki yillarda
ametopterin olarak bilinen metotreksat (MTX) folik asit antimetaboliti grubuna ait
ilaglardan biridir. Metotreksat, folik asidin tetrafolik aside doniisiimiinii engelleyerek
dihidrofolat rediiktaz enzimini inhibe ederek geri dontisiimlii bir etki gdsterir. Metotreksat,
cesitli kanser tiirleri, romatoid artrit, Crohn hastaligi, sedef hastalig1 gibi bir¢ok hastaligin
tedavisinde kullanilmaktadir.

Bu tez calismasinda DNA ve metotreksat arasindaki etkilesimin spektrofotometrik
(ultraviyole — goriiniir, Fourier doniisimlii infrared), voltametrik (dongiilii voltametri,
diferansiyel puls voltametrisi, potansiyometrik siyirma analizi) ve atomik kuvvet
mikroskobu yontemiyle analiz edildigi ¢aligmalar literatiirden derlenerek yapilan deney
prosediirleri ve elde edilen analiz sonuglari bir araya getirilmistir. Buna gore yapilan
degerlendirmelerde voltametrik ve spektrofotometrik calismalardaki elektrot tiirii, deneyin
yapildig1 ortam (tampon tiirli, pH degerleri), absorbansin gozlemlendigi dalga boyu,
baglanma sabiti, dogrusallik araligi, teshis limiti (LOD) ve etkilesim mekanizmasi (groove
ve interkalasyonlu baglanma) gibi bilgiler kullanilmistir. Literatiirdeki mevcut
caligmalardan elde edilen sonuglar DNA ve MTX arasinda bir etkilesim oldugunu ortaya

koymustur.

Anahtar Kelimeler: DNA, Etkilesim mekanizmasi, Metotreksat, Spektrofotometri,

Voltametri




ADI-SOYADI: Atilla Kaan OZCAN
DANISMANI: Prof. Dr. Dilek KUL

Neonikotinoid Pestisitler Nitenpiram ve Dinotefuranin

Elektroanalitik Yontemlerle Tayini (Teorik)

Neonikotinoidler, etkinlikleri ve glivenirlilikleri bakimindan son yillarda olduk¢a adindan
bahsedilen bir pestisit grubudur. Asetamiprid, klotianidin, dinotefuran, imidakloprid ve
nitenpiram en sik kullanilan neonikotinoid pestisitlerdir. Bu tezin ana bilesikleri olan
dinotefuran ve nitenpiram giiniimiizde tohum 1slahinda, haserelere karsi miicadelede
tarimda verimi arttirmak amaciyla sikc¢a kullanilmaktadir. Ancak kullanilan pestisitlerin ve
biraktiklar1 kalintilarin ¢evre ve insan sagligi agisindan zararli oldugu bilinmektedir. Bu
nedenle bu zararlarin minimum diizeye indirilmesi i¢in pestisitlerin hizli, hassas ve
giivenilir bir sekilde tayini hayati bir 6nem tagimaktadir.

Bu tez kapsaminda, dinotefuran ve nitenpiramin modifiye edilmis/edilmemis elektrotlar ile
dongiisel voltametri, dogrusal taramali voltametri, diferansiyel puls voltametrisi, kare
dalga voltametrisi ve styirma voltametrisi yontemleri gibi yontemler kullanilarak yapilan
elektrokimyasal analizleri literatiirdeki caligmalardan derlendi. Calismalarda kullanilan
modifiye edilmis elektrotlarin nasil hazirlandigi da yine bu tez ¢aligmasinda ele alindi.
Voltametrik yontemlerle yapilan kantitatif analiz ¢alismalar1 dogrusallik, kesinlik, geri
kazanim, stabilite, tekrarlanabilirlik ve duyarhilik gibi validasyon parametreleri tizerinden
karsilastirildi. Dinotefuran ve nitenpiramin analiz sonuglari bir araya getirildi ve
literatiirdeki calismalarda elde edilmis olan teshis sinirlar1 (LOD) ve dogrusallik araligi
gibi sonuglar karsilagtirildi. Boylece yapilan calismalarin birbirine goére avantaj ve

dezavantajlar tartigildi.

Anahtar Kelimeler: Dinotefuran, Modifiye elektrot, Nitenpiram, Validasyon, Voltametri




ADI-SOYADI: Cagla SARCAN ve Emine Kiibra SIMSEK
DANISMANI: Doc. Dr. Fatma AGIN

Selektif Serotonin Reuptake Inhibitorlerinden Sitalopram ve

Essitalopramin Tayininde Kullanilan Voltametrik Yontemler

Voltametri teknigi analitik kimyada ve cesitli endistriyel siire¢lerde kullanilan
elektroanalitik bir tekniktir. Voltametrik yontemler eser miktardaki elementlerin, organik
ve inorganik bilesiklerin saptanmasina olanak saglar ve elektroaktif fonksiyonel grup
bulunduran ila¢ etkin maddelerine karsi segicidir. Depresyon kognitif, motor ve somatik
belirtilerin eslik ettigi bir duygudurum hastaligidir ve Diinya Saghk Orgiitii'ne gore
diinyadaki en ciddi dordiincii saglik sorunudur. Tedavisinde siklikla birinci basamak
antidepresanlardan selektif serotonin gerialim inhibitérleri (SSRI) kullanilmaktadir.
SSRI'lar, etkinlikleri ve tolere edilebilirliklerinin yani sira yiiksek dozda gilivenlidirler.
Ayrica bu ilag grubu anksiyete bozukluklari, yeme bozukluklari, menopozal sicak
basmalari, obsesif-kompulsif ve iligkili bozukluklar, travma sonrasi stres bozuklugu, erken
bosalma, adet dncesi disforik bozukluk ve somatik semptom bozuklugu i¢in endikedir. Bu
calismada secici serotonin geri alim inhibitorleri olarak adlandirilan smifa ait
antidepresanlar olan sitalopram (CIT) ve onun S-enantiyomeri olan essitalopramin (ESC),
tayininde kullanilan gesitli voltametrik yontemler incelenmistir. Literatiirdeki ¢alismalar
dogrusal aralik, yakalama alt sinir1 (YAS), tayin alt sinir1 (TAS) ve gerikazanim degerleri

dikkate alinarak degerlendirilmistir.

Anahtar Kelimeler: Depresyon, Selektif serotonin geri alim inhibitorleri, Voltametri
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ADI-SOYADI: Samet TUNC ve Mustafa KOCABAS
DANISMANI: Doc. Dr. Fatma AGIN

Anjiyotensin Déniistiiriicii Enzim Inhibitorlerinden Kaptoprilin

Elektroanalitik Yontemlerle Tayini

Yiiksek kan basinci olarak da bilinen hipertansiyon, kanin kan damarlarina uyguladigi
basincin yiiksek seyretmesiyle olusan hastalik olarak karsimiza ¢ikmaktadir. Bu basincin
yiikselmesiyle birlikte kalbin temel gorevi olan kan pompalama islevini yerine getirmesi
olduk¢a zor olmaktadir. Bu durum kalp, beyin, bobrek gibi organ hasarina ve diger
hastaliklarin goriilme riskinin artmasina neden olabilmektedir. Diinya genelinde her 4
erkekten 1’1 ve her 5 kadindan 1’1 bu hastaliga sahiptir. Erken oliimlerin temel
nedenlerinden biridir. Anjiyotensin doniistiiricii enzim inhibitorleri kesiflerinden beri
hipertansiyon gibi hastaliklarin tedavisinde ilk basta diisiiniilen ila¢ gruplarindan biridir.
Bu grubun iiyelerinden kaptopril, Amerika Birlesik Devletleri’nde piyasaya sunulan ilk
ilagtir. Hipertansiyonun yaninda konjestif kalp yetmezligi, diyabetik nefropati gibi
hastaliklarin tedavisinde de kullanilmaktadir. Voltametri, uygulanan potansiyel fark
esliginde bir maddenin verdigi tepkinin incelenmesidir. Indirgenme ve yiikseltgenme
kinetigi ile ilgili bilgilerin yaninda termodinamigi ile ilgili de bilgiler verir. Ayrica
molekiilde elektroaktif tiirlerin belirlenmesi i¢in de kullanilabilir. Elektrokimyasal sensor
IUPAC tarafindan tek bir numune bileseninin konsantrasyonundan tam kompozisyon
analizine kadar degisen kimyasal verileri analitik olarak kullanilabilir bir sinyale
doniistiiren bir cihaz olarak tanimlanmistir. Elektrokimyasal sensorlerde istenen analitik
bilgi hedef analit ve tanima katmaninin etkilesimiyle liretilen elektrik sinyalinden elde
edilir. Kaptoprilin tayini i¢in kullanilan voltametrik yontemlerde de elektrokimyasal
sensorlerden yararlanilir. Bu tez caligmasinda kaptopril i¢in voltametrik tayine dayanan

calismalar ele alinmistir. Literatiir taramasi yapilarak hazirlanmistir.

Anahtar Kelimeler: Elektrokimyasal sensér, Hipertansiyon, Kaptopril, Voltametri




ADI-SOYADI: Miikafat CICEK ve Semanur KARABULUT
DANISMANI: Dr. Ogr. Uyesi Sercan YILDIRIM

Cevresel Sularda Nonsteroid Antiinflamatuvar flaclarin Tayini

Nonsteroid antienflamatuar ilaglar (NSAIl'ler), anti-inflamatuar, analjezik ve antipiretik
etkileri olan ve diinya ¢apinda en ¢ok tiiketilen ilag gruplar arasindadirlar. NSAil'lerin
yaygin kullanimi, yiiksek suda ¢oziiniirliikkleri ve zayif parcalanabilirlikleri nedeniyle,
cevresel sularda konsantrasyonlarinin izlenmesi gereklidir. Gilintimiizde, yesil kimya
ilkelerine yonelik arayislar analitik yontemlerde onemli Olciide artmistir. Bu kapsamda,
yeni ve umut verici bir alternatif olarak tanimlanan derin 6tektik ¢oziiciiler (DES'ler), ¢evre
dostu ve ucuz ve olduklarindan dolayr dikkat ¢ekmektedir. Ferrofluidler, demir oksit
nanoparcaciklarimin sivilar i¢indeki kolloidal siispansiyonlar1 olup giiclii manyetik
ozellikler sergilerler. Ferrofluidlerin bariz bir avantaji, sivinin manyetik alanin
konumlandirilmasi ve giiciiyle hassas bir sekilde hareket ettirilebilmesidir. Bu sayede,
ferrofluid sivi-sivi ekstraksiyonun ardindan istenilen noktaya dogru konumlandirilarak
fazlarin ayrimi kolayca gerceklestirilebilir. Bu c¢alismada, ¢evresel su Orneklerinde
NSAIl'lerin tayini i¢in DES tabanli bir ferrofluid kullamlarak vorteks destekli sivi faz
mikroekstraksiyon yontemi gelistirilmistir. DES prekiirsorii, DES prekiirsoriiniin orani,
pH, nanopartikiil miktari, ferrofluid hacmi, vortex siiresi, tuz orani, desorpsiyon ¢oziiciisii
tipi ve hacmi dahil, ekstraksiyon verimini etkileyen parametreler optimize edilmistir.
Yontem uygulanabilirligi Trabzon cevresinden toplanan musluk, gél ve nehir sularinin
analiziyle elde edilen yiiksek dogruluk (%90.3-108.0) ve diisiik bagil standart sapma

(<%13) degerleri ile kanitlanmistir.

Anahtar Kelimeler: Cevresel su, Ferrofluid, NSAII, S1vi-sivi mikroekstraksiyon




ADI-SOYADI: Siiheda UZUN
DANISMANI: Dr. Ogr. Uyesi Sercan YILDIRIM

Amfetamin ve Metamfetamin Tayini I¢in Gelistirilmis Yontemler

Amfetaminler, dikkat eksikligi, hiperaktivite bozuklugu ve obezite gibi hastaliklar1 tedavi
etmek icin 1930'larda tip diinyasina giren gii¢lii merkezi sinir sistemi (MSS) uyaricilaridir.
2. Diinya Savasi'nda amfetaminler, performans artirici uyarici etkileri ve uzun siireli
uyaniklik saglamalar1 nedeniyle askerlere tablet seklinde verilmistir. Daha sonra MSS
uyarici etkileri nedeniyle tip dis1 amaglarla da kullanilmaya baslanmis ve diinya ¢apinda
kiiresel bir sorun haline gelmistir. Bu nedenle, farmakokinetik, toksikokinetik ve terapdtik
ila¢ izleme amaglar1 i¢in bu ilaglarin biyolojik 6rneklerde belirlenmesi gerekmektedir. Bu
noktada, ¢esitli matrislerde amfetaminleri belirlemek icin diisiik tespit limitlerine sahip
hizli ve giivenilir analitik yontemlere ihtiya¢ duyulmaktadir. Kromatografik teknikler,
amfetaminlerin eszamanli olarak belirlenmesine ve matriks kaynakli girisimlerin ortadan
kaldirilmasina olanak tanidigindan amfetaminlerin belirlenmesi i¢in yaygin olarak
kullanilmaktadir. Genellikle karmasik numune hazirlama adimlart gerektirmeyen
elektrokimyasal yontemler, giivenilirlikleri, yiiksek 6zgiilliikleri ve hizlar1 nedeniyle biiytik
ilgi gormektedir. Basit ve hizli1 spektrofotometrik yontemler, modern ve pahali cihazlarin
bulunmadigi laboratuvarlarda kullanilabilir. Bu derleme, cesitli 6rneklerde amfetaminlerin

belirlenmesine yonelik analitik yontemlere genel bir bakis saglamay1 amaglamaktadir.

Anahtar Kelimeler: Amfetaminler, Elektrokimya, Kromatografi, Spektroskopi




TEMEL ECZACILIK BILIMLERI BOLUMU

BiYOKIMYA ANABILIM DALI
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ADI-SOYADI: Sinem ERAT ve Ceyda TURAN
DANISMANI: Prof. Dr. Rezzan ALIYAZICIOGLU

Doping Kullanimi ve Doping Amach Kullamlan Maddeler

Performans insanoglunun oldugu tiim zamanlarda degerlendirilip artirilmasi istenen bir
durum olmustur. Bu olgu fizik, koordinasyon, dayaniklilik, kas kuvveti ve diizenli
beslenme vb. pek cok degiskenle arttirilabilir. Bilhassa sporla ilgilenen bireylerin
performanslarini ylikseltme ¢abalar1 kuvvetli bir istektir. Spor miisabakalarinda elde edilen
basarinin kimi zaman finansal agidan Kimi zaman sosyal agidan sporcuya getirisi,
sporcularin basarili olma isteklerinin ahlaki kurallarin yaninda saglik kurallarini da
bozmalarina sebebiyet vermektedir. Doping en genel agiklamasiyla, sporcunun miisabaka
esnasinda fiziki ya da zihinsel performansini gii¢clendirmek maksadiyla, yetkili Olimpiyat
Komitesi araciligi ile yasaklanmis maddeleri kullanmasidir. Sporcularin performanslarini
yiikseltmek amacl kullandiklar1 doping amacgli maddeler spor pranslarina gore farklilik
gostermektedir. Bazi spor dallarinda sporcunun dayanikliligini, Kuvvetini, ve direncini
arttrmak yorgunluk hissini yok etmek icin kullanimlari mevcutken, bazi dallarda ise
sporcuda mental agidan bir iyilesmenin gerceklesmesi amaciyla kullanilmaktadirlar.
Doping olarak degerlendirilen maddeleri en temelde opioid analjezikler, stimiilanlar,
anabolik steroitler, peptit hormon ve analoglari, diiiretikler, antidstrojenik maddeler
seklinde ayrilmaktadir. Bunlara ek olarak kan dopingi, gen dopingi, kimyasal ve fiziksel
manipiilasyonlar da mevcuttur. Kullanilan bu maddeler ve yontemler sporcunun viicudunda
cesitli biyolojik ve kimyasal farkliliklar olusturur ve bu degisiklikler analitik ve fizyolojik

yontemlerle analiz edilerek degerlendirilir.

Anahtar Kelimeler: Doping, Spor, Stimiilan




ADI-SOYADI: Nesli KOC ve Buse ONDER
DANISMANI: Prof. Dr. Rezzan ALIYAZICIOGLU

Yaslanma Karsit1 Olarak Kullanilan Dermokozmetik Uriin Bilesenleri

Yaslanma genel anlamiyla “organizmanin molekiiler, hiicresel veya doku ve organ
diizeyinde geri doniigsiiz olarak ortaya cikan islevsel ve yapisal degisikliklerin tiimii”
seklinde tanimlanabilir. Yaslanmanin hizi ve nedenini belirleyen etmenler konusunda
cesitli teoriler vardir. Bunlar; genetik teoriye dayali intrinsik yaslanma ve c¢evresel
etmenlere dayali ekstrinsik yaslanmadir. Hormanlar, sigara, beslenme, yer ¢cekimi ve UV
1sinlart yaslanmaya neden olan baglica faktorlerdir. Giiniimiizde yasam siiresi uzadikga
yaslanmanin Onlenmesine duyulan ilgi de artmistir. Yaslanmayi geciktirmek igin
kullanilmakta olan veya tizerinde ¢alisilan birgok topikal iiriin mevcuttur. Bunlardan en
popiiler olanlar1 antioksidan maddeler, retinoller ve alfa hidroksi asitlerdir. UV radyasyona
kars1 koruma saglayan gilinesten koruyucular ve cildin hidrasyonunu koruyan
nemlendirciler antiaging uygulamada 6nemli yer tutmaktadir. Son zamanlarda peptit ve
proteinler, bitkisel ekstreler, hayvansal ekstreler, deri lipitlerinin eklenmesi ve biyolojik
faktorler gibi yeni bilesenler {izerinde durulmaktadir. Bununla beraber yaslanma karsiti
tirtinlerden mucizevi sonuglar beklemek dogru bir yaklasim degildir. Yapilan ¢alismalarin
sonuglarma gore bu tir trlnler tiiketicilerin %50’sinde olumlu sonuglar goriilmiistiir.

Burada amag, yaslanmanin onarilmasindan c¢ok cildin yaglanmasini geciktirmek olmalidir.

Anahtar kelimeler: Antioksidan, Dermokozmetik, Yaslanma




ADI-SOYADI: Hiiseyin Mahmut AKKAYA ve Asem Abdo Wazea Hass AL-RASHED
DANISMANI: Prof. Dr. Oktay YILDIZ

Yiiksek Biyoaktif Ozelliklere Sahip Yumusak Seker (Jelly) Gelistirilmesi

Insanoglunun modern tibba olan bagliligin azalmasiyla ortaya ¢ikan alternatif tip tedavileri
arasinda kendine yer agan apiterapi; basta bal olmak tizere propolis, polen, ar1 siitli ve ar1
ekmegi gibi ar1 kaynakl {irtinlerle yapilan tedavi ¢esididir. Propolis sahip oldugu ytiksek
biyoaktif 6zellikler nedeniyle son zamanlarda siklikla ¢esitli preparatlarda kullanilmaktadir.
Calismamiz propolis 6ziitli ile zenginlestirilmis fonksiyonel dogal ve saglikli ar1 {iriinleri
icerikli yumusak seker (jelly) iriinlerinin uygun formiilasyonlarla gelistirilmesini; iiretilen
tirtinlerin analiz ve sonuglarini icermektedir. Ham propolis, Tiirkiye’de Trabzon ve
Glimiishane illerinden temin edilmis ve yumusak sekerlemelerde kullanilmadan oOnce
safsizliklardan arindirilmis ardindan etil alkol ile ekstraksiyon yapilmistir. Ekstrakte edilen
propolisin fenolik bilesenlerinin igerigi HPLC ile belirlendi. Propolisin sahip oldugu
yiiksek antioksidan aktivitenin belirlenmesi amaciyla toplam fenolik madde (TPC) ve
Demir (III) iyonu indirgeme giicii (FRAP) analizleri yapildi. Belirlenen formiilasyona gore
iiretilen yumusak sekerlemelerde kalitenin belirlenmesi i¢in fizikokimyasal 6zellikleri (pH,
renk, °Briks) incelendi daha sonra duyusal, istatiksel ve mikrobiyolojik analizleri yapildi.
%1 propolis 6ziitli ile yapilan yumusak sekerlemeler, kontrol yumusak sekerlemelere gore
antioksidan kapasitesi onemli Olciide iyilestirilmis ve aerobik bakteri kontaminasyonu

azaltilmistir. Propolis ilavesi yumusak sekerlemelerin goriiniim, renk ve dokusunda

farklilik yaratmazken lezzetinde 6nemli dlctide farklilik yaratmistir.

Anahtar kelimeler: Antioksidan, Apiterapi, Biyoaktif, Propolis, Yumusak sekerleme

Bu proje, TUBITAK 2209-B Universite Ogrencileri Arastirma Projeleri Destekleme

Program tarafindan desteklenmistir.
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ADI-SOYADI: Zeliha Nur iKiZ ve Yasin Emre KOSE
DANISMANI: Prof. Dr. Oktay YILDIZ

Yiiksek Biyoaktif Ozelliklere Sahip Oral Serit (Oral Strip) Gelistirilmesi

Propolis, Apis mellifera tiirii bal arilar1 tarafindan bitkilerden toplanarak kovanda gesitli
amaglarla kullanilan yapigkan formda Onemli bir ar1 {irliniidiir. Propolis igerisinde
izoflavanoidler, flavanoidler, benzofenonlar, fenolik asitler ve terpenler gibi 200’ den fazla
aktif icerik bulunmaktadir. Antimikrobiyal, antiinflamatuvar, antioksidan ve yara
tyilestirici Ozelliklere sahiptir. Propolisin bu etkilerinden uzun yillardir faydalanilmakta
olup giliniimiizde gida takviyelerine ve dogal gidalara olan yonelimle birlikte dnemi artan
bir {irlin haline gelmistir. Oral seritler, yeni nesil etken madde tasiyici formlaridir. Oral
seritler ile aktif bilesenler dogrudan oral mukoza tarafindan emilebilmekte ve boylece aktif
bilesenlerin biyoyararlanimi artmaktadir. Giliniimiizde etken madde tasiyicisi olarak
alternatif gida alaninda kullanilmaya baslanmistir ve yiiksek maliyetli gidalarda daha az
konsantrasyonda kullanilsa bile yiiksek biyoyararlanim elde edilebilmesi avantajina
sahiptir. Projemiz kapsaminda propolisin 0zellikle antimikrobiyal, antiinflamatuar,
antioksidan ozelliklerinden yararlanmak suretiyle propolis 6zii ile zenginlestirilmis agizda
eriyebilen serit iretilerek yiiksek biyoaktif oOzelliklere sahip bir {riin {retilmesi
amaclanmigstir. Propolisin etanol ile ekstrakte edilmesi ile elde edilen 6ziit eriyebilen agiz
seriti formiilasyonunda %0.5, %1 ve %]1.5 oranlarinda etken madde olarak kullanilmis olup
irlin stabilite testleri, antioksidan kapasite, antimikrobiyal aktivite testleri ve fenolik
kompozisyon analizleri (HPLC ile) yapilmistir. Bu ¢alisma tilkemiz propolisinin agiz seridi
formiilasyonunda kullanimina yonelik ilk calisma olup iiretilen iiriinler i¢in elde edilen

sonuc¢lar umut vadetmektedir.

Anahtar kelimeler: Antimikrobiyal, Antioxidant, Eriyebilir agiz seriti, Propolis

Bu proje, TUBITAK 2209-B Universite Ogrencileri Arastirma Projeleri Destekleme
Program tarafindan desteklenmistir.
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ADI-SOYADI: Simge Nur HANCI ve irem Nur SARILMIS
DANISMANI: Dog. Dr. Arzu OZEL

DNA Hasari ve Yaslanma

Deoksiribontikleik asit (DNA) bir organizmanin gelisimi ve isleyisi i¢in genetik bilgi
tagtyan molekiildiir. DNA, ¢ift sarmal olarak bilinen bir sekil olan biikiilmiis bir merdiveni
andiracak sekilde birbiri etrafinda dolanan iki bagl iplikten olusur. Her bir iplik¢ik,
dontisiimlii seker (deoksiriboz) ve fosfat gruplarindan olusan bir omurgaya sahiptir. Her bir
sekere dort bazdan biri baglhdir: adenin (A), sitozin (C), guanin (G) veya timin (T). iki
iplik, bazlar arasindaki kimyasal baglarla birbirine baglanir: adenin timinle, sitozin
guaninle baglanir. DNA'nin omurgast boyunca bazlarin dizilisi, bir protein veya RNA
molekiilii yapma talimatlar1 gibi biyolojik bilgileri kodlar.

Yaslanma, stresi takiben homeostazi yeniden saglama yeteneginin kaybiyla sonuglanan ve
dolayisiyla morbidite ve mortalite riskinin artmasina neden olan karmasik bir siiregtir.
DNA hasar1 da dahil olmak iizere makromolekiiler hasarin zamana bagli olarak birikmesi
gibi bir¢ok faktor yaslanmaya katkida bulunur. Niikleer genomun biitiinliigi hiicresel, doku
ve organizma sagligi i¢in esastir. DNA hasart siirekli bir tehdittir ¢linkii niikleik asitler
fizyolojik kosullar altinda kimyasal olarak kararsizdir ve endojen ve ¢evresel faktorlerin
saldirisina karsi savunmasizdir. Bununla miicadele etmek i¢in, tim organizmalar DNA
hasarini tespit etmek ve onarmak i¢in olduk¢a korunmus mekanizmalara sahiptir.

Bu calismada DNA Hasari, Yaslanma, DNA Hasarinin yaslanma {izerine etkileri ve bu
hasarlarin onarim mekanizmalari, DNA Hasaria sebebiyet veren etkenler ve etkenlerden
korunma yontemleri hakkinda yapilmasi gerekenler ile ilgili giincel literatiir taramalarina

ve arastirmalarina deginilmistir.

Anahtar kelimeler: DNA, DNA Hasari, DNA onarim mekanizmalari, Yaslanma
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ADI-SOYADI: Zeynep Hande UBAY
DANISMANI: Dog. Dr. Arzu OZEL

Alzheimer Hastalig1 ve Tedavi Yaklasimlar

Bu ¢alismada, Alzheimer hastalifinin tarihgesi, diinyada ve {ilkemizde goriilme sikligi,
klinik bulgulari, nedenleri, olusum mekanizmalart ve bu mekanizmalar1 agiklayan
kolinerjik hipotez, oksidatif stres hipotezi, amiloid kaskat hipotezi, tau hipotezi gibi olas1
mekanizmalardan bahsedilmistir. Bu hipotezlerden yola c¢ikilarak giiniimiize dek
onaylanmis veya klinik faz ¢alismalar1 devam eden terapdtik ajanlardan, iceriklerinden ve
Alzheimer Hastaligim1 hangi mekanizmalar ve onlarin bilesenlerine etki ederek tedavi
olanag1 sagladiklarindan bahsedilmistir. Semptomlarin giderilmesi iizerine uygulanan
tedavilere ek olarak Alzheimer’a asil neden olan etkenlerin olusumunun azaltilmasi ve
giderilmesi iizerine odaklanilmis bir¢ok terapodtik ajan gelistirilmeye calisilmaktadir. Bu
tedavilerden giinlimiize dek onaylanmis iki tane antikor tedavisi bulunmaktadir. Bunlardan
ilk onay alan Aducanumab ve ikincisi ise Lecanemab olmustur. Alzheimer tedavisi igin
umut vadeden ve klinik caligmalari giinimiizde hala devam eden bir¢cok ajan

bulunmaktadir.

Anahtar Kelimeler: Alzheimer Hastaligi, Amiloid, Antikor tedavisi, Tau proteini




ADI-SOYADI: Nurbanu GEDIKLI ve Nesibe Zehra ATAY
DANISMANI: Dog. Dr. Sermet YILDIRMIS

Insiilin Direnci ve Giincel Gelismeler

Insan metabolizmasinin diizenleyici en temel anabolik hormonlarmdan biri insiilindir.
Insiilin, 51 amino asitten olusan ve kan-glikoz seviyesini diizenleyen peptit yapili bir
hormondur. Kandaki yiliksek glikoz seviyesini diigiirmek i¢in pankreasin [-hiicreleri
tarafindan salgilanir. Insiilin direnci viicutta insiilin salgilanmasma karsi basta karaciger
olmak {izere, yag ve kas dokularindaki bozulmus biyolojik yanit olarak tanimlanir. Insiilin
direncinin sebebi hala tam olarak bulunamamistir ve bu konu ile ilgili arastirmalar devam
etmektedir. Insiilin direnci yaslanma, sedanter yasam, diizensiz beslenme gibi kazanilmig
ve polikostik over sendrom (PKOS), miyotik distrofi, lipodistrofi gibi kalitsal nedenler
olmak {izere iki grupta ele alinmaktadir. insiilin direncinin ortaya ¢ikmasina sebep olan en
yaygin neden obezitedir. Bel ¢evresinde kalinlasma, ani gelen tatl krizi, doymama hissi ve
kilo artig1 insiilin direncinin en yaygin belirtilerindendir. Insiilin direncine kars1 herhangi
bir 6nlem alinmadiginda kardiyovaskiiler hastaliklar, tip-2 diyabet, kanser ve ateroskleroz
gibi baska hastaliklar tetiklenebilir. Insiilin direncini 6lgmek icin bir test uygulamadan dnce
bireyin glukoz toleransi, aclik-tokluk kan glukozu, HbAlc degerleri incelenmelidir.
HOMA ve QUICKY sik kullanilan, ucuz ve kolay uygulanan yontemlerdendir. HOMA
testi insiilin direnci varligimi ve [-hiicre sekresyon fonksiyonunu gosterebilen diger
yontemlere gore uygulanmasi daha kolay bir testtir. Ac¢lik serum glukozu ve insiilin
diizeyleri kullanilarak HOMA degeri hesaplanir. Insiilin direnci tedavisinde ilk asama
olarak yasam tarzi degisikligine gidilmelidir; sonu¢ alinamaz ise ilaclar ile tedaviye

baslanmalidir.

Anahtar Kelimeler: Diyabet, HOMA formiilii, Insiilin direnci, Metabolik sendrom
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ADI-SOYADI: Beyza YILDIZ ve Rumeysa YILDIRIM
DANISMANI: Dog. Dr. Sermet YILDIRMIS

Sinyal iletim Mekanizmalar: ve Klinik Yansimalar

Hiicreler bulunduklar1 ortamda esik derisiminin {istiinde belirli bir molekiiliin var oldugu
bilgisini algilayip isleme kapasitesine sahiptir. Hiicre bu bilgiyi algiladiginda, bunu
fizyolojik yanita ¢evirmeye caligir. Bu sirada hiicrede seri kaskad seklinde birtakim olaylar
meydana gelir. Gergeklesen tiim bu siirece sinyal iletimi adi verilir. Cok hiicreli canlilarda
dort temel sinyal iletim mekanizmasi bulunur. G-protein aracilikli reseptor yolagi, sinyal
iletiminde gorevli reseptor aileleri arasinda en yaygin olanidir ve énemli bir role sahiptir.
Bu yolakta hiicre i¢ine giremeyen uyaran, hiicre iizerindeki etkilerini, hiicre membraninda
yerlesmis olan heterotrimerik G-proteinleri aracilifiyla gosterir. Fosfotidil inostol, diagil
gliserol yolaklarinda, fosfotidil inositol 4,5-bifosfat (PIP,) ¢esitli uyaranlara yanit olarak
fosfolipaz C (PLC) isimli enzim tarafindan hidroliz edilir ve diagilgliserol (DAG) ve
inositol 1, 4, 5-trifosfat (IP3) isimli 2 adet ikincil haberci olusur. Protein kinazlar, protein
fosforilasyonunu saglayarak sinyal iletimi sirasinda gorev alirlar. Nitrik oksit ya da
nitrojen monoksit, oksijen ve nitrojenin yanmasi ile olusan lipofilik 6zellikte renksiz bir

gazdir. Ideal bir hiicre i¢i ve dis1 habercil molekiildiir.

Anahtar Kelimeler: G-proteinleri, Nitrik oksit, Sinyal yolaklari




ADI-SOYADI: Serhat NAYIN, Tayyip Celil GENC ve Emircan AYDIN
DANISMANI: Do¢. Dr. Burak BARUT

Tip 2 Diabetes Mellitus Tedavisi ve Enzim Inhibitérlerinin Rolii

Diinya Saglik Orgiitii (WHO) diyabeti “insiilin sekresyonundaki, insiilin etkisindeki veya
her ikisindeki kusurlardan kaynaklanan karbonhidrat, yag ve protein metabolizmasinin
bozulmastyla birlikte kronik hiperglisemi ile karakterize ¢coklu etiyolojiye sahip metabolik
bir bozukluk™ olarak tanimlamaktadir. Diyabetin en yaygin sekli tip 2 diyabettir ancak
diger tiirleri de vardir. Tip 2 diyabet biiyiik 6l¢iide pankreas beta hiicrelerinin bozulmus
instilin Gretimi ve salgilanmasimnin yanmi sira periferik doku insiilin direncinden
kaynaklanmaktadir.

Bu calisma kapsaminda tip 2 diyabet hastaliginin epidemiyolojisi, etiyolojisi, patogenezi,
bu hastaligin tedavisi ve tedavisinde enzim inhibitorlerinin rolii hakkinda arastirma
yapilmistir.

Tip 2 diyabette giiclii bir kalitsal genetik baglanti vardir, tip 2 diyabetli akrabalara sahip
olmak, tip 2 diyabet gelistirme risklerini 6nemli Ol¢iide artirmaktadir. Tip 2 diyabet
gelisiminde bir dizi yasam tarzi faktoriiniin 6nemli oldugu bilinmektedir. Bunlar hareketsiz
yasam tarzi, sigara ve asir1 alkol tliketimidir. Hastalarin yaklasik % 90'min tip 2 diyabet
teshisinde obez veya fazla kilolu oldugu g6z oniine alindiginda, tip 2 diyabet etiyolojisinin
bliylik ol¢iide yetersiz enerji harcamasi ile birlikte asir1 besin tiiketimini igeren diyetlerle
baglantili oldugu diisliniilmektedir.

Diyabette tarama igin Onerilen test, tani i¢in kullanilan testle aynidir ve pozitif bir tarama
sonucu, prediyabet veya diyabet tanisina esdegerdir. Sonu¢ olarak bu calismada tip 2

diyabet tedavisi ve tip 2 diyabet tedavisinde enzim inhibitdrlerinin 6nemi vurgulanmistir.

Anahtar Kelimeler: Enzim inhibisyonu, Obezite, Tip 2 diyabet
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ADI-SOYADI: Baris KULEIN
DANISMANI: Dog. Dr. Burak BARUT

Suda Coziiniir Magnezyum (II) Ftalosiyanin Bilesiklerinin DNA

Etkilesimlerinin ve Fotodinamik Terapi Potansiyellerinin incelenmesi

Akciger kanseri, kanser hiicrelerinin kontrolsiiz ¢ogalmasi ve gelismesi ile akciger
igerisinde neoplazm ortaya ¢ikmasiyla karakterize bir kanser tiirtidiir. Diinya saglik orgiitii
raporuna gore 2020 yilinda 2.2 milyon yeni akciger kanseri vakasi tespit edilirken, 1.8
milyon kisi bu hastalik sebebiyle hayatin1 kaybetmistir. Giliniimiizde, kanseri tedavisinde
cerrahi, radyoterapi ve kemoterapi gibi yontemler kullanilmaktadir. Ancak bu yontemlerin
insan hayatin1 olumsuz etkileyen yan etkilere sahip oldugu bilinmektedir. Bu nedenle daha
giivenli yan etki profiline sahip alternatif tedavi stratejilerine ve hedefe yonelik yeni
molekiillere ihtiyag duyulmaktadir. Bu alternatif tedavi yontemlerinden biri de fotodinamik
terapidir.

Bu c¢alismada suda ¢Oziinebilen periferal ve periferal olmayan tetra-({6-[3-
(dietilamonyum)fenoksi)heksil } oksi substitiie magnezyum (II) ftalosiyanin (DE-C6-MgQ
ve n-DE-C6-MgQ) bilesiklerinin DNA etkilesimlerinin ve fotodinamik terapi
potansiyellerinin incelenmesi amaglanmistir. Bilesiklerin DNA baglanma 6zellikleri UV-
Vis spektroskopisi ve elektroforetik yontem kullanilarak incelenmistir. Ardindan,

bilesiklerin DNA kesim aktiviteleri elektroforetik yontem kullanilarak incelenmistir.
Anahtar Kelimeler: Akciger, DNA, Fotodinamik Terapi, Ftalosiyanin, Kanser

Bu proje, TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destek
Program tarafindan desteklenmistir.
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ADI-SOYADI: Burcu ERDEMIR ve Sena SARI
DANISMANI: Dr. Ogr. Uyesi Merve BADEM

Dermokozmetik Alaninda Asphodelus aestivus’un Olas1 Kullanim

Potansiyelinin Degerlendirilmesi

Dermokozmetik iiriinler, dogal kaynaklardan elde edilen etken maddeleri igeren ve cilde
uygulanan, ilag ile kozmetik kategorisi arasinda degerlendirilen bakim iiriinleri olarak
tanimlanmaktadir. Diinyada kozmetik endiistrisi; saglik, estetik ve glizellik iizerinde
goriilen faydalar1 ile hizla biiylimektedir. Hayvan haklari hususundaki hassasiyet ve
sentetik maddelerden istenilen etkinin elde edilememesi veya bu maddelerin yan etkilerinin
fazla olmasi, kozmetik formiilasyonlarinda bitkisel ekstrelerin tercih edilebilirligini
artirmaktadir. Bu c¢alisma kapsaminda, bitkisel kaynakli ekstrelerin dermokozmetikteki
kullanimina yonelik artan talep dikkate alinarak, Liliaceae ailesinin iiyelerinden biri olan
Asphodelus aestivus’un antioksidan, antitirozinaz ve antikolajenaz etki potansiyelinin
belirlenerek, tiiriin dermokozmetikteki kullaniminin aci8a ¢ikarilmasi amaglanmistir. Tiiriin
antioksidan kapasitesi, Toplam fenolik ve flavonoit madde miktar1 tayini, FRAP 6l¢timii,
CUPRAC tayini ve DPPH radikali giderme aktivitesi tayini ile belirlenmistir. Sonug olarak
tirden elde edilen metanol ekstesinin gii¢lii antioksidan aktivite gosterdigi ve kolajenaz ve
tirozinaz enzimi tizerinde yliksek inhibitor etkiye sahip oldugu saptanmistir. Asphodelus
tiirleri halk arasinda sivilce ve ¢iban, akne, sedef hastaligi, yanik, sackiran, yara iyilesmesi,
egzama gibi problemlerin tedavisinde kullanilmaktadir. Tiirlerin antimikrobiyal, antifungal
ve antioksidan etkileri daha Once yapilmis gesitli calismalarda belirtilmistir. Bu mevcut
literatiir verileri ile yaptigimiz ¢aligmadan elde edilen veriler degerlendirildiginde, tiiriin
dermokozmetik ve ila¢ endiistrisinde dogal kaynakli yeni, gilivenilir ve etkili iiriin aragtima

gelistirme calismalarinda kullanilabilecegi diisiiniilmektedir.

Anahtar kelimeler: Asphodelus aestivus, Kolajenaz, Oksidatif stres, Tirozinaz

Bu proje, TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme
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ADI-SOYADI: Hatice SENEL ve Fatma ARIKAN
DANISMANI: Dr. Ogr. Uyesi Merve BADEM

Dermokozmetik Alaninda Asphodelus fistilosus’un Olas1 Kullanim

Potansiyelinin Degerlendirilmesi

Dermokozmetik iiriinler, dogal kaynaklardan elde edilen ve cilde uygulanan etken
maddeleri iceren, ila¢ ve kozmetik kategorisi arasinda degerlendirilen bakim iiriinleri
olarak tanimlanmaktadir. Bitkisel kaynaklardan elde edilen iirlinler, dermokozmetik
alaninda serbest radikal siipiiriicli, antiinflamatuar, anti-aging ve cilt koruyucu olarak
kullanilmaktadir. Ayrica bu iirlinler alerjik, asir1 kuru veya yagl, susuz kalmis, kirisik, leke
ve akne gibi cilt problemlerinin azalmasina yardimci olmaktadir. Asphodelus tiirleri
(Liliaceae) halk arasinda “ciris otu, yalanci ¢iris” olarak adlandirilmaktadir. Asphodelus
tirlerinin  steroidler, antranoidler, fenolikler, flavonoidler, triterpenler, antrakinonlar,
arilkumarinler ve glikozitler gibi pek ¢ok sekonder metoboliti icerdigi bilinmektedir.
Zengin igerigi sayesinde 6nemli biyolojik aktivitelere sahip olan Asphodelus tiirleri, gesitli
dermatolojik rahatsizliklarda ve yara iyilesmesinde tedavi amaglh kullanilmaktadir.
Arastirma projesinin amaci, cilt yaslanmasina karsi bir dermokozmetik ajan olarak
Asphodelus fistulosus’un antioksidan kapasitesinin (toplam fenolik ve flavonoid igerik
tayini, FRAP o6l¢iimii, CUPRAC tayini ve DPPH radikal siipiiriicii aktivite testi),
antitirozinaz ve antikolajenaz aktivitelerinin belirlenmesi ama¢lanmistir. Tiirden elde edilen
metanol ekstresi lizerinde yapilan ¢aligmalarda tiiriin yiiksek antioksidan aktiviteye, gii¢lii

antikolajenaz ve antitirozinaz aktiviteye sahip oldugu belirlenmistir.

Anahtar kelimeler: Asphodelus fistilosus, Kolajenaz, Oksidatif stres, Tirozinaz
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ADI-SOYADI: Edanur DEMIR
DANISMANI: Prof. Dr. Atila Taner KALAYCIOGLU

Gida Kaynakh Patojenler ve Korunma

Gida kaynakli hastalik veya gida zehirlenmesi, kontamine su veya gida tiikketimi yoluyla
bulasan, toksik veya bulasici nitelikteki herhangi bir hastalik olarak tanimlanir. Gidalar
birgok mikroorganizma icerebilmekte ve bazilar1 patojen olabilmektedir. Gida kaynakli
patojenler arasinda bakteriler, viriisler, prionlar ve parazitler gida veya su yoluyla alinarak
gida kaynakli hastaliklara sebep olabilmektedir. Gida kaynakli hastaliga sebep olan bir¢ok
patojen bulunmaktadir. Bu hastaliklara sebep olan patojen bakteriler arasinda Salmonella
spp., Escherichia coli, Shigella spp., Campylobacter spp., Arcobacter spp., Yersinia
enterocolitica, Vibrio spp., Aeromonas spp., Listeria monocytogenes, Staphylococcus
aureus, Bacillus cereus, Clostridium spp. Brucella spp. bulunmaktadir. Gida kaynakli
patojenler arasinda Hepatit A, noroviriisler gibi viral etkenlerin yaninda, prionlar da
sayilabilmektedir. Gida kaynakli paraziter hastaliklara sebep olan etkenler arasinda
Giardia duodenalis, Toxoplasma gondii, Trichinella spiralis, Taenia saginati ve Taenia
solium gosterilmektedir. Gida kaynakli hastaliklar glinlimiizde de énemli bir halk saglig
sorunu olmaya devam etmekte ve dnemli oranda morbidite ve mortaliteye yol agmaktadir.
Bu proje calismasinda gida kaynakli patojenler ve olusturduklar1 hastaliklar, hastaliklarin
bulagsma yollar1 ve bu hastaliklardan korunmak i¢in gerekli onlemler hakkinda bilgi

verilmesi amaglanmustir.

Anahtar Kelimeler: Gida Kaynakli Hastalik, Gida Kaynakli Patojenler, Giivenli Gida




ADI-SOYADI: Farah Refai ALSHAIN ve Hassan ALFIN
DANISMANI: Prof. Dr. Atila Taner KALAYCIOGLU

Mikrobiyomun Onemi ve Cilt Hastaliklariyla Iliskisi

Deri, insan viicudu ve ¢evresi arasindaki en biiyiik organ ve en dis ara yiizdiir, fiziksel ve
kimyasal etkenlere karsi izolasyonu saglamak ve cesitli patojenlere bagisiklik yanit
olusumunda Onemli rol almak gibi islevleri vardir. Derinin iizerinde yasayan bakteri,
mantar, virlis, arke gibi mikroorganizmalardan olusan topluluklar mikrobiyota olarak
adlandirilirken, bu mikroorganizmalarin gen kompozisyonu da mikrobiyom olarak
tanimlanir. Bu kompozisyon hem bireyler arasinda hem de ayni bireyin degisik
bolgelerinde farklilik gosterebilir. Mikrobiyotanin bilesimi topografi, cinsiyet, hastaliklar
ve kozmetik kullanimi1 gibi faktdrlerden etkilenmektedir. Mikrobiyota bilesiminde bozulma
disbiyozis olarak tanimlanir, akne vulgaris ve atopik dermatit gibi bir¢ok deri hastaligi
disbiyozisle iliskilendirilmistir. Insan genomu projesinin devami olarak baslatilan insan
mikrobiyom projesinin amaci gelecek arasgtirmalar ic¢in standart bir veri kaynagi
saglamaktir. Bu calismalar mikroorganizmalarin saglik ve hastaliktaki rollerinin
belirlenmesi i¢in bir¢cok yeni ¢alisma yiiriitiilebilmesine zemin hazirlamistir. Bu ¢alismalar
sayesinde, probiyotiklerin ve prebiyotiklerin bazi hastaliklarda 6nleyici ve/veya tedavi
edici olabilecegi, deri manipiilasyonu, deri mikrobiyota nakli gibi yontemlerin de ileri

zamanlarda tedavi yontemi olarak kullanilabilece§i dngdriilmiistiir.

Anahtar Kelimeler: Deri, Disbiyozis, Mikrobiyom




ADI-SOYADI: Siireyya ikbal DAG
DANISMANI: Prof. Dr. Atila Taner KALAYCIOGLU

Covid- 19 Pandemisi ve Asilarin Gelistirilmesi

12 Aralik 2019 tarihinde Cin’in Wuhan sehrinde SARS benzeri viral pndmoni vakalari
goriilmistiir. 7 Ocak 2020’de Cinli bilim insanlarinin bu viriisiin yeni bir koronaviriis
oldugunu belirtmesiyle tiim diinyada yeni bir doneme girilmistir. Koronaviriisler zarfli ve
tek zincirden olusan ¢ok biiylik bir RNA viriisii ailesidir. Diinyanin 20 yi1l 6nce Siddetli
Akut Solunum Sendromu (SARS) ve Orta Dogu Solunum Sendromu (MERS) gibi
hastaliklarla karsi karsiya kalmast yeni c¢ikan virlis hakkinda bilgi sahibi olmay1
kolaylagtirmistir. Yeni ¢ikan koronaviriisiin tiim diinyaya ¢ok hizli bir sekilde yayildig: i¢in
11 Mart 2020 tarihinde Diinya Saghk Orgiitii (DSO) tarafindan pandemi olarak ilan
edilmistir. Bu pandemi diinyada bir¢ok degisiklige neden olmustur. Artan 6lim vakalari
pandemiye Kkarsi korunma Onlemlerinin gelistirilmesi gerektigine isaret etmistir. Maske,
sosyal mesafe ve hijyen gibi kurallar ortaya ¢ikmistir. Bu siirecte iilkelerin ¢ogu pandemiyi
onlemek igin as1 ¢alismalarina baslamistir. Asilar hastaliklar1 6nlemek ve hastaliklardan
korunmak i¢in gelistirilen 6nemli biyolojik maddelerdir. Bu etkileri sebebiyle COVID-19
pandemisinin ortaya cikisiyla birlikte bircok as1 gelistirme platformu {izerinde as1
gelistirme g¢aligmalarina baglamistir. Tarihte en hizli gelistirilen ast COVID-19 asilar
olmustur. COVID-19 agilarimin gegcmisteki orneklerine gore cok daha hizli bir sekilde
piyasaya siirlilmesi diinyada ve {iilkemizde as1 tereddiitli insanlarin asilamaya karsi
durmalarini tetiklemistir. Ispanyol gribinden sonra insanlik i¢in en yikici salgin COVID-19

pandemisi olmustur ve asilarin 6nemi daha ¢ok anlasilmistir.

Anahtar Kelimeler: Asi, COVID-19, Pandemi
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ADI-SOYADI: Aysenur Aybiike KAYNARCAN ve Muhammed Burak ALP
DANISMANI: Prof. Dr. Feride Sena SEZEN

Antifosfolipid Sendromu ve Farmakovijilans Yoniinden Degerlendirmesi

Antifosfolipid sendromu serumda orta veya yiiksek titrede bulunan lupus antikoagiilani,
antikardiolipin, anti-B2Glikoproteinl antikorlariyla iliskili arteriyel/vendz veya kiigciik
damar trombozu ile goriilen tekrarlayan erken gebelik kaybi, fetal kayip ve gebelik
morbiditesi ile karakterize otoimmiin sistemik bir hastaliktir. Antifosfolipid sendromlu
hastalarin yaklasik yarisinda primer hastalik bulunurken diger yarisinda eslik eden sistemik
otoimmiin bir hastalik bulunmaktadir. Otoimmiin veya romatizmal hastali§i olan,
bakteriyal ya da viral enfeksiyonlara maruz kalan ve belirli ilaglari kullanmak durumunda
kalmis bazi kisilerde antifosfolipid sendrom ya da antifosfolipid antikorlarin serumda
artmasindan  kaynaklanan antifosfolipid sendrom ile iliskili durumlar ortaya
cikabilmektedir. Farmakovijilans son yillarda toplum sagligi icin 6nemi artan ve ilag
endustrisine kazandirdig1 disiplinle ilag onayr ve giivenligi alanindaki degerlendirmelere
odaklanan, aragtirma ve gelistirme kuruluslari, halk sagligi merkezleri, saglik meslegi
mensuplart ile yiiriitiilen bilim ve faaliyetlerdir. Farmakovijilans siireci piyasaya sunulan
her ilacin diinyanin her yerinde izlenmesi ve ilaglar hakkinda yapilan advers ilag
bildirimlerinin tek merkezde raporlanmasi gerektigini vurgulamaktadir. Advers ilag
reaksiyonu bir hastalikta profilaktik, teshis veya tedavi amagli kullanilan, hedef
poplilasyona uygun oldugu bilimsel yontemlerle kanitlanmis dozlarda meydana gelen,
istenmeyen ve amaclanmayan ilag yanitidir. Antifosfolipid sendromun sonuglari ve giincel
farmakovijilans yonetimi agiklanarak antifosfolipid sendrom ile iliskilendirilen ilaglarin
mevecut literatlirdeki ¢aligmalar1 incelenmis, bu ilaglar hakkinda yillara gére yapilan toplam
advers olay bildirimleri ve antifosfolipid sendrom ile iligkilendirilmis bildirimlerin sayisi,
cinsiyet dagilim orani, yas grubu gibi veriler VigiAcces veri tabanindan alinarak

derlenmistir.

Anahtar Kelimeler: Advers Ilag Reaksiyonu, Antifosfolipid Sendromu, Antifosfolipid

Antikor, Farmakovijilans, Vigibase
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ADI-SOYADI: Hatice Gokkusagi TOPLU
DANISMANI: Prof. Dr. Feride Sena SEZEN

Otonomik Noropati Farmakoloji Arastirmalarinda Kullanilan Deneysel

Modeller

Sinir sistemi; viicutta yaklasik %2-3 civarinda bir yer tutmasina ragmen olduk¢a kompleks
bir sistemdir. Milyonlarca hiicrenin koordineli bir sekilde caligmasini saglayan ic
haberlesme yoludur. Merkezi ve periferik sinir sistemi olarak ikiye ayrilmaktadir. Periferik
sinir sistemi de kendi iginde fonksiyonel farkliliktan dolayr ikiye ayrilir: somatik ve
otonom (viseral) sinir sistemi. Otonom sinir sistemi (OSS) ¢ok sayida gangliyon, pleksus,
serebrospinal ¢ekirdek ve sinirden olusan viicudun vejetatif fonksiyonlarindan sorumlu
sistemdir. Sempatik, parasempatik ve enterik sinir sistemi olarak {ic komponentten olusur.
Sadece veya agirlikli olarak bu sistemleri etkileyen rahatsizliklar, otonomik bozukluklar
olarak smiflandirilir. Bu hastaliklar, merkezi veya periferik kokenli olabilir, ¢cok sayida
semptomla kendini gosterir. Ancak bu derlemede periferik kokenli otonomik ndropatinin
farmakolojik arastirmalarinda kullanilan deneysel modellemelerden bahsedilecektir.
Otonomik noéropatiler; kiiclik miyelinsiz veya kiigiik ince miyelinli otonom sinirlerin hasar
gormesi sonucu ortaya ¢ikan karmasik bir hastalik grubudur. Otonom noéropati tedavisinde
kullanilan hastaligi modifiye edici tedaviler, non-farmakolojik ve farmakolojik tedavilerin
kombinasyonundan olugmaktadir. Bu proje, deneysel modelleme yoluyla noropatinin
ilerlemesini ve iyilesmesini etkileyen degiskenlerin ayrintili olarak incelenmesine ve yeni

onleyici terapotik yaklasimlarin degerlendirilmesine odaklanmaktadir.

Anahtar Kelimeler: Noropatik Agri, Otonom Noropatide Kullanilan Deneysel

Modellemeler, Sinir Sistemi




ADI-SOYADI: Berkay DEMIRCi
DANISMANI: Prof. Dr. Feride Sena SEZEN

Trimetazidinin HaCaT Hiicre Hatti ile Olusturulan in vitro Psoriasis Modelinde Anti-

Inflamatuvar Etkinliginin Arastiriimasi

Psoriazis yaygin goriilen, kronik, eritem ve pullanma ile karakterize, T hiicre aracili, inflamatuvar
ve otoimmiin cilt hastaligidir. Psoriazis patogenezi hala tam aydinlatilamamis olup su ana kadar
yapilmig caligmalar hastaligin gelisiminde keratinosit ve immiin hiicrelerin kritik rol oynadigin
gostermistir. Son caligmalar TNF- o/IL-23/IL-17’in psoriazis patogenezinde kritik rol oynadigini
gostermektedir. Ozellikle sitokin IL-1 ailesi psoriazis patogenezinde major rol oynayicidir. Genetik
calismalarda da erken ve ge¢ baslangicl psoriazis hastalarinda IL-1p geninde polimorfizm oldugu
gosterilmistir. Trimetazidin iskemik kalp rahatsizliklarinda kullanilan antianjinal ilagtir.
Trimetazidinin kardiyoprotektif etkisi ayn1 zamanda antioksidan ve antiinflamatuvar 6zelliklerine
de dayandirilmaktadir. Son zamanlarda yapilan in vivo akut pankreatit ve deneysel sepsis
modellerinde trimetazidin tedavisi ile serum IL-1B, TNF-a seviyelerinde anlamli olarak azalmalar
goriilmiistiir. Insan immortalize epidermal keratinosit hiicreleri- HaCaT- immortalize, insan
keratinosit hiicre hatt1 olup cilt biyolojisi ve farklilagsmasi ¢aligmalarinda siklikla kullanilmaktadir.
Calismamizda LPS (Ipg/ml) ile indiiklenen in vitro HaCaT hiicre hatti psoriazis modeli
olusturulup, farkli konsantrasyonlarda trimetazidinin hiicre hattina uygulandigi tedavi gruplarinda
psoriazis patogenezinde rol oynadigi bilinen hiicre proliferasyonu ve IL-1B ekspresyonu
degerlendirildi. Calismamiz kapsaminda hiicre proliferasyonunun degerlendirilmesinde canli hiicre
sayisinin belirlendigi kolorimetrik bir test olan WST-1 ve psoriaziste arttig1 bilinen ve trimetazidin
tedavisiyle azalmasini bekledigimiz IL-1f nin Olgimii ELISA aracilifiyla gergeklestirildi.
Calismamiz sonucunda trimetazidin, 50 pM, 75 pM ve 100 uM konsantrasyonlarda LPS’li
hiicrelerde proliferasyonda anlamli azalma saglarken, saglikli hiicrelerde de 75 uM ve 100 uM’ da
canlilik oraninda anlamli azalmaya sebep oldu. IL-1B ekspresyonunun degerlendirildigi
calismamizda, higbir konsantrasyonda anlamli azalma saglamazken; sadece trimetazidin uygulanan

saglikli hiicre gruplarmda 50 uM ve 75 uM konsantrasyonda IL-1p seviyelerinde artig gdzlemlendi.
Anahtar kelimeler: Enflamasyon, HaCaT, IL-1p, Psoriazis, Trimetazidin
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ADI-SOYADI: Sena KUCUKYILDIZ ve Saliha ATALAR
DANISMANI: Dr. Ogr. Uyesi Yesim KAYA YASAR

Farede Ovalbumin ve Lipopolisakkarit Uygulamasi ile Indiiklenen
Alerjik Solunum Yolu inflamasyonunda Akt/Gsk3p Yolaginin

Incelenmesi

Kronik inflamatuvar solunum yolu hastaliklarindan biri olan astimda mevcut tedavilere
ragmen solunum yolu fonksiyonlarinda progresif bir azalma meydana gelmektedir.
Wingless/integrase-1 (WNT) organizmada hiicre proliferasyonu, yapisal/fonksiyonel hiicre
farklilasmasi ve embriyogenezis gibi siireclerde dnemli rol oynayan bir sinyal yolagidir.
Literatiirde WNT sinyal yolaginin idiyopatik pulmoner fibrozis, astim ve kronik obstruktif
akciger hastaliginda 6nemli rol oynadig1 gosterilmistir. Glikojen sentaz kinaz-3 beta (GSK-
3pB) serin/treonin protein kinazdir ve glikojen sentaz gibi ¢esitli proteinleri fosforilleyerek
inhibe eder. Kanonikal WNT yolaginin hiicre i¢i efektor proteini olan -kateninin GSK-3f3
tarafindan fosforillenmesi, ubikitinasyona ve degradasyonuna neden olur. Diger taraftan
GSK-3pB ise, Akt-yolagi araciligr ile serin-9 bolgesinden fosforillenerek inhibe edilir.
Fosforile GSK-3p diizeyinin artmasi nedeniyle degradasyondan kurtulan [-katenin
cekirdege transloke olur ve kanonikal WNT-yolagi bagimli genlerin transkripsiyonunu
aktive eder. Caligmada, alerjik solunum yolu inflamasyonu modelinde Akt/GSK-3f3
yolaginin kanonikal ve kanonikal olmayan WNT yolag: ile iliskisi ve Montelukastin
solunum yolu inflamasyonu ve brongiyal hiperreaktivite tizerine terapotik etkisinde
Akt/GSK-3p yolaginin katkist westerm blot analizi ile incelenmistir. Deneysel astim
uygulanan farelerde Akt-yolaginin fosforilasyon orani kontrole goére yiiksek bulundu.
Kanonikal WNT-yolaginin inhibe edilmesi astimli farelerdeki AKT-fosforilasyonu oranini
kismen azaltmistir. Montelukast tedavisi doza bagimli sekilde, AKT-fosforilasyonunu
onlemistir. Sonuglarimiz montelukast tedavisinin AKT/GSK3p yolag: ile etkileserek WNT
yolagin1 modiile ettigini gostermektedir. Buna gore montelukastin terapdtik etkisine
AKT/GSK3p yolagiin aracilik ettigi diistiniilmektedir.

Anahtar Kelimeler: Akt/ GSK-3, Montelukast, Ovalbumin, WNT

Bu proje, TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme
Programi tarafindan desteklenmistir.
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ADI-SOYADI: Seyma ERTEKIN ve Merve CELIK
DANISMANI: Dr. Ogr. Uyesi Yesim KAYA YASAR

Santral Sinir Sistemine Etkili Ilaclarin Teratojenite Potansiyelinin

Giincel Degerlendirilmesi

Gebelik doneminde ilag kullanimi 6zellikle son 30 yildir giderek artmaktadir. Gebelik
doneminde kadinlarin %90’1nin en az 1 ila¢ kullandig tespit edilmistir. Son 15 yilda elde
edilen verilere gore gebelik boyunca ortalama 4,2 ¢esit ilag kullanilmaktadir. Gebelik
doneminde kullanildig1 tespit edilen ilaglarin ise %2-59’u Amerika Gida ve ilag¢ Dairesi
gebelik risk siniflandirmasina gore ‘D’ grubunda yer almaktadir. Baz1 durumlarda kadinlar,
gebelik doneminin basinda gebe olduklarini heniiz farkedemedikleri dénemde fetiisii
olumsuz etkileyebilecek ilaclar kullanabilirler. Bircok ilacin insanlarda gebelik
donemindeki giivenilirlik profili tam olarak bilinmemektedir. Ozellikle kronik hastaliklarin
tedavisinde kullanilan ilaglarin, analjeziklerin ve antiemetik gibi gebelik doneminde yaygin
kullanilan ilaglarin anne/fetiis tizerine etkinli§i ve giivenilirliginin degerlendirilmesi
onemlidir. Pre-klinik ¢aligmalarda elde edilen bulgularin insanlardaki verileri tam olarak
yansitmamasi, gebelerin klinik c¢alismalarin disinda birakilmasi gibi nedenlerle birgok
ilacin gebelik donemindeki etkilerine ait veriler kisithidir. Bu arastirma projesi santral sinir
sistemi (SSS)’ye etkili ilaglarin teratojenite potansiyelini degerlendiren bir derleme
caligmasidir. SSS’yi etkileyen ilaglarin gebelik doneminde kullanimlarina iligkin veriler
ScienceDirect, Google Scholar, Uptodate gibi veritabanlarinda bulunan giincel ¢alismalar
ile incelenmistir. Buna gore gebelik doneminde antidepresanlardan paroksetin, klorpromin
kullanimindan kaginilmalidir. Klasik antipsikotikler ise anneye saglayacagi faydanin agir
basacagi durumlarda gilivenle kullanilabilir. Antiepileptik ilaglardan valproik asit,
karbamazepin ve topiramatmn ise teratojenik potansiyeli tespit edilmistir. Ozellikle yeni

ilaglarin gebelik doneminde kullanimu ile ilgili daha fazla calismaya ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: Dogum Defekt, Gebelik, Santral Sinir Sistemi, Teratojenite
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ADI-SOYADI: Ecem Nur AYDOGAN ve Melike KOC
DANISMANI: Dr. Ogr. Uyesi Elif Nur BARUT

Oral Kontraseptif Ilaclarin Akiler Kullanim ve Eczacinin Rolii

Oral kontraseptifler, ireme cagindaki kadinlarda en sik regete edilen ila¢ gruplarindan biri
olup hipotalamus-hipofiz-yumurtalik eksenini merkezi olarak bozarak ve iireme
organlarina etki ederek istenmeyen gebeligi Onleyen sentetik Ostrojen ve progesteron
analoglarini igerirler. Glinlimiizde en ¢ok tercih edilen dogum kontrol yontemidir ve diinya
capinda yaklasik 65 milyon kadinin oral kontraseptif kullandig1 tahmin edilmektedir. Oral
kontraseptifler, dstrojen ve progesteron igerenler (kombine oral kontraseptifler), sadece
progesteron iceren kontraseptifler (mini haplar) ve acil kontraseptifler olarak {i¢ grupta ele
almir. En sik kullanilan ajanlar, hem ostrojen hem de progestin iceren ilaglarin bir
kombinasyonudur. Etinil estradiol ve mestranol, en sik kullanilan iki ana &strojen olup ek
olarak cesitli progestinler de giiniimiizde tedavide kullanilmaktadir. Son yillarda oral
kontraseptif rejimlerinde ve bilesenlerinde, tolere edilebilirligi arttirmak ve genel
kontraseptif etkinligi iyilestirmek ve yan etkileri azaltarak gilivenli ve dogru kullanimi
saglamak icin ¢esitli degisiklikler yapilmistir. Oral kontraseptiflerin gebelik Onleme
haricinde yaygin bir endikasyon agina sahip olmasi, fertiliteyi etkiledigine dair inanglar,
mahremiyet ve bilinen yan etkileri sebebiyle klinik kullanimlarinda gesitli problemler
oldugu bilinmektedir. Bu amagla basta eczacilar olmak ftizere saglik profesyonelleri
tarafindan verilen kontraseptif danigsmanlik, cinsel olarak aktif bireyleri ve ¢iftleri kendileri
icin en uygun ve etkili olan kontraseptif yontemleri benimsemeye ve dogru sekilde medikal
tedaviyi uygulamaya tesvik ederek istenmeyen gebeliklerin 6nlenmesine yardimer olabilir.
Bu calisma kapsaminda oral kontraseptifler ve klinik endikasyonlar1 derlenerek akilci

kullaniminda eczacinin rolii irdelenmistir.

Anahtar kelimeler: Akile1 ilag Kullanimi, Eczaci, Oral Kontraseptifler




ADI-SOYADI: Ahmet Can OZTURK
DANISMANI: Dr. Ogr. Uyesi Elif Nur BARUT

Oleuropein’in izole Fare Detrusor Diiz Kas Kontraktilitesi Uzerine

Etkilerinin Arastirilmasi

Olea europaea L. (zeytin), Olea cinsinin en iyi bilinen, gida olarak kullanilan ve Akdeniz
bolgesinde bulunan tek tiirlidiir. Zeytin uzun antik ¢aglardan itibaren uzun yillardir hem
gida hem de icerdigi tibbi bilesenler sebebiyle ¢esitli hastaliklarin tedavisine yonelik olarak
kullanilmaktadir. Zeytin agacinin yaprak ve meyvelerinden elde edilen fenolik bilesiklerin
cesitli biyolojik aktivitelerden sorumlu oldugu bilinmekte ve yapilan ¢alismalar
antioksidan, antiinflamatuvar, antikanser, hipoglisemik ve kardiyoprotektif aktiviteden
sorumlu ana bilesigin iridoid bir glikozit olan oleuropein oldugunu géstermektedir. Dogal
kaynakli bir etkin madde olmasi ve son yillarda tedavi stratejilerinin kisitli oldugu hastalik
kosullarinda oleuropeinin etkinligini degerlendiren caligmalara ilgiyi arttirmistir. Ancak
oleuropeinin detrusor diiz kas kontraktilitesi iizerine etkisini inceleyen herhangi bir
arastirmaya rastlanmamistir. Bu calismada, temel farmakolojik arastirma yontemlerinden
biri olan izole organ banyosu sistemi kullanilarak oleuropeinin izole fare detrusor diiz
kontraktilitesi iizerine etkisi arastirilmistir. Detrusor diiz kas seritlerinde KCl ile indiiklenen
kasilmalarda oleuropein yiiksek konsantrasyonda (10-3 M) belirgin gevseme yanitina
neden oldu. Ayrica 10-3 M oleuropein inkiibasyonu KCI, karbakol ve elektriksel alan
stimiilasyonuyla indiiklenen kasilma yanitlarimi anlamli olarak azaltti (p<0.001, p<0.05).
Elde ettigimiz sonuclar oleuropeinin asir1 aktif mesane gibi mesane kontraktilitesinin arttigi
patolojik durumlarda umut vaat edici bir ajan oldugunu goéstermektedir. Oleuropeinin bu
gevsetici etkisinin mekanizmasinin aydinlatilabilmesi icin ileri ¢aligmalarin yapilmasi

gerekmektedir.

Anahtar kelimeler: Detrusor Diiz Kas1, Fare, izole Organ Banyosu, Oleuropein
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ADI-SOYADI: Siindiis IPEK
DANISMANI: Dr. Ogr. Uyesi Seckin ENGIN

Epilepsi Tedavisinde ve Klinik Arastirmalarinda Giincel Durum

Diinya genelinde en yaygin goriilen norolojik hastaliklardan biri olan epilepsi, antiepileptik
ilaglarin  kronik kullanimi ile kontrol altina alinmaya ¢alisilmaktadir. Giinlimiizde
epilepsideki anormal ndronal ateslemede rol oynayan iyon kanallarimi veya GABA,
glutamat gibi ndrotransmiter sistemlerini hedef alan ¢ok sayida antiepileptik ilag
giintimiizde tedavide etkin sekilde kullanilmaktadir. Epilepsi klinik tipi, yas, cinsiyet,
komorbiditeler, ila¢ etkilesimleri ve ila¢ maliyeti ilag se¢iminde Onemli faktorlerdir.
Mevcut ilaglarin klinik kullanimi sinirlayan 6nemli yan etkileri, bazi hasta popiilasyonlari
icin Ozel risklerin bulunmast ve olgularin yaklasik iicte birinde yetersiz etkinlikleri
nedeniyle yeni antiepileptik ilag arastirma ve gelistirme calismalari devam etmektedir.
Epileptogeneze katkida bulunan cesitli reseptorleri, iyon kanallarini ve ndrotransmiter
asirimlarint  hedef alan umut vadeden yeni ila¢ molekiilleri kesfedilmistir. Klinik
calismalarla mevcut ilaglarin basta pediatrik olmak iizere ¢esitli hasta gruplarinda ve bazi
nadir epilepsi sendromlarinda etkinlik ve giivenlik degerlendirilmeleri devam etmektedir.
Bu calismada epilepsi ve klinik siiflandirilmasi, antiepileptik ilaclarin genel farmakolojik
ozellikleri, ila¢ secimi, gelistirilmekte olan ilaglar ve giincel klinik calismalar hakkinda

literatiir derlemesi yapilmustir.

Anahtar Kelimeler: Antiepileptik Ilag, Epilepsi, Ila¢ Gelistirme, Klinik Arastirma
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ADI-SOYADI: Elifnur ALKAN ve Gozde Nur SENER
DANISMANI: Dr. Ogr. Uyesi Seckin ENGIN

Farelerde Siklofosfamid ile Indiiklenen Akut ve Kronik Sistit
Modellerinde Wnt/B-Katenin Yolagi Proteinlerinin Mesane Dokusundaki

Ekspresyonlarinin Arastirilmasi

Sistit ya da mesane inflamasyonu, mesane fonksiyonunu bozarak hastalarin yasam
kalitesini olumsuz etkileyen alt iiriner sistem hastaliklarindan biridir. Gliniimiizde mevcut
farmakolojik tedavi yaklasimlari semptom kontroliine yoneliktir ve etkinlikleri sinirlidir.
Tedavide Ozellikle, altta yatan patofizyolojik siire¢ lizerinde etkili olan yeni ajanlara ihtiyag
vardir. Bu nedenle hastaligin gelisimine etki edebilecek anti-inflamatuvar tedavi
yaklagimlar1 yogun arastirma altindadir. Wnt/B-katenin yolagi veya kanonikal wnt yolagi,
giiniimiizde bir¢ok fizyolojik ve patolojik siireglerde rolii en ¢ok arastirilmis wnt sinyal
yolagidir. Wnt/B-katenin sinyal yolaginin amaci; bir transkripsiyon ko-aktivatorii olan [3-
kateninin hiicre i¢i seviyesinin diizenlenmesidir. Son yillarda wnt/B-katenin sinyalindeki
bozukluklarin inflamatuvar hastaliklarin gelisimine de katkida bulundugu rapor edilmistir.
Ancak, mesane inflamasyonundaki rolii bilinmemektedir. Bu c¢alismada; farelerde
siklofosfamid (SFD) ile indiiklenen akut ve kronik sistit modellerinde, wnt/f3-katenin sinyal
yolagindaki wntl, GSK3p>™ ve pB-katenin proteinlerinin mesanedeki ekspresyonlari
western blot yontemi ile arastirildi. Akut sistit tek doz (300 mg) ve kronik sistit coklu doz
(80mg/kg, 2 glinde 1 kez, 7 glin boyunca) intraperitoneal SFD uygulamasi ile indiiklendi.
Kontrol grubu farelere serum fizyolojik uygulandi. Son ila¢ uygulamasindan 24 saat sonra
mesaneler ¢ikarildi ve western blot analizinde kullanildi. Akut sistit modelinde, model
grubunda mesane wntl ekspresyonu azalirken; GSK3p*® ve pB-katenin ekspresyonu
kontrol grubuna gore anlamli olarak artti. Kronik sistit modelinde ise herhangi bir
degisiklik saptanmadi. Sonuclarimiz, wnt/B-katenin sinyal yolagimin akut sistit i¢in bir
terapotik hedef olabilecegini ve bu yolagi inhibe eden ajanlarin sistit tedavisinde etkili
olabilecegini diistindiirmektedir.

Anahtar Kelimeler: B-Katenin, Mesane, Siklofosfamid, Sistit, Wnt

Bu proje, TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme
Program tarafindan desteklenmistir.
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ADI-SOYADI: Merve PINARBASI
DANISMANI: Prof. Dr. Nurettin YAYLI

Hamamelis virginiana (Cadi Findigi) Bitkisinin Dermokozmetik

Arastirmalar

Hamamelis virginiana L., Hamamelidaceae ailesine ait, kisin yapraklarin1 doken agag¢ veya
agaccik yapisinda olup halk arasinda cadi findigi olarak bilinmektedir. H. virginiana Kuzey
Amerika’da Nova Scotia, Wisconsin bolgeleri ve gilineydeki Kuzey Florida ve Dogu
Teksas bolgelerinde yetisir. New England ve Appalachia bolgelerinde, dogadan toplanan
yapraklari, dallar1, kabuklari, distilasyona tabi tutularak, ilag ve kozmetik sanayisinde
kullanilan preparatlar1 elde edilmistir. Taze yapraklardan ve dallardan buhar distilasyonu
ile izole edilen yag, hafif biiziicii olarak kullanilir ve ayrica ¢iban, iilser, kasintili egzama,
curtikler gibi belirli cilt rahatsizliklar igin tavsiye edilmektedir. Dallardan elde edilen
ekstrelerin, sislikleri, iltihaplar1 ve tiimorleri tedavi etmek i¢in kullanildigr belirtilmistir.
Hem kabuk ve hem de yapraklardan ucucu yag, hamamelitannin, katesinler ve gallik asit
gibi sekonder metabolitleri elde edilmistir. Bu ¢aligmada literatiir H. virginiana bitkisinden
elde edilen ekstrelerin 6zellikle anti-inflamatuar ve anti-akne etkileri yeni bir cilt bakim

bileseni olabilecegini gostermistir.

Anahtar Kelimeler: Anti-inflamatuar, Distilasyon, Hamamelis virginiana, Kozmetik




ADI-SOYADI: Ceren OGMEN
DANISMANI: Prof. Dr. Nurettin YAYLI

Matricaria chamomilla Bitkisinin Fitokimyasal ve Biyolojik Aktivite

Cahismalar:

Ulkemizde Mayis papatyas1 olarak da bilinen Matricaria chamomilla, diinya ¢apinda
kullanilan tinlii bir sifali bitkidir. Geleneksel tipta birgok hastalig1 tedavi etmek i¢in yaygin
olarak kullanilmaktadir. M. chamomilla’nin fitokimyasal bilesiminin; 28 terpenoid, 36
flavonoid olmak tizere 120'den fazla bilesen igerdigi gosterilmistir. M. chamomilla ugucu
yagt ¢ogunlukla; a-bisabolol ve oksitleri A ve B, bisabolon oksit A, kamazulen ve [-
farnesen gibi terpenoidlerden olusur. M. chamomilla ekstrakti ise; apigenin, luteolin,
kersetin, rutin ve naringenin flavonoidlerinden, umbelliferon ve herniarin kumarinlerinden,
klorojenik asit ve kafeik asit gibi fenolik asitler dahil olmak iizere fenolik bilesikler
icermektedir. M. chamomilla’nin; antioksidan, antienflamatuar, antimikrobiyal, antikanser,
antispazmodik, antihiperglisemik ve antihiperlipidemik, noérolojik ve psikiyatrik,
hepatoprotektif ve nefroprotektif, antialerjik gibi bircok biyolojik etkileri bulunmaktadir.
Halk tibbinda; dahilen, haricen, aromaterapide ve homeopatide kullanimlar1 bulunmaktadir.
Kanitlanmis biyolojik etkileri ile tibbi preparatlar ig¢inde eczanelerde yaygin olarak
kullanimi mevcuttur. Bu ¢alismada, M. chamomilla taksonomisi, botanik 0zellikleri,
etnomedikal kullanimlari, fitokimyasal ve biyolojik 6zellikleri hakkindaki veriler bir araya

getirilmis ve 6zetlenmistir.

Anahtar Kelimeler: Biyolojik aktivite, Fitokimyasal bilesikler, Matricaria chamomilla
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ADI-SOYADI: Mina KAYIKCI ve Rabia OZBEK
DANISMANI: Prof. Dr. Nurettin YAYLI

Rosa damascena Bitkisinin Ucucu Yag ve Biyolojik Aktivite Calismalari

Rosa L. (Giil), Rosaceae familyasina ait, ¢ali formunda ¢ok yillik odunsu giizel kokulu bir
bitkidir. Tirlerin cogu Tiirkiye’de yetistirilir ve farkli alanlarda kullanilmaktadir.
Calismanin amaci literatiirde yapilmis Rosa damascena Mill’den ugucu yag bilesenlerinin
aydinlatilmasi ve biyolojik etkinlik arastirilmalar1 incelenmistir. R. damascena ekstreleri
halk saghgi tedavilerinde en fazla kullanilan giil tiirlerinden biridir. R. damascena
ekstrelerinin norofarmakolojik, hipnotik, analjezik, antikonviilsan etkileri bildirilmistir. Giil
ciceklerinin diger baz1 kekik, nane gibi bitkilere kiyasla daha diisiik oranda ugucu yag
icerdikleri bilinmektedir.

Literatiirde, Siileyman Demirel Universitesi, Ziraat Fakiiltesi’nde yapilan ¢alismada, taze
toplanmis giil yapraklarindan ugucu yag su buhari yontemiyle elde edilmistir. Petal
yapraklarindaki ugucu yag oranlari (% v/w) hesaplanmis ve ugucu yag bilesenleri GC-MS
yontemiyle belirlenmistir. R. damascena ugucu yagmin ana bilesikleri geraniol (%35.52),
sitronellol (%25.6), nerol (%16.58) olarak bulunmustur. Monoterpenik alkoller ve parafinik
hidrokarbon smifi bilesikler giil stearopten fazinin ana koku veren bilesenleri oldugu
belirtilmistir. Giil ugucu yaginda sitronellol ve geraniol ana bilesenlerdir. Damascenon ve
baz1 siilfiir bilesiklerinin ise ugucu yagda mindr bilesenler oldugu belirtilmistir.

Gl ugucu yagin Staphylococcus aureus, Escherichia coli ve Salmonella typhi
mikroorganizmalaria karsi antimikrobiyal etkenlikleri rapor edilmistir. Ayrica giil ugucu
yagmin Herpes simpleks viriisiine karsi antiviral etkinligi de bildirilmistir. Giil ugucu
yaginda ana bilesen olarak bulunan nonadekan bilesiginde antibakteriyel aktivite gosterdigi
belirtilmistir. Yapilan g¢alismalar R. damascena ugucu yaginin terapdtik kullanimini

gostermistir.

Anahtar Kelimeler: Antibakteriyel, Antiviral, Rosa, Rosa damascena, Ugucu yag
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ADI-SOYADI: Meva Ash ISMAILOGLU
DANISMANI: Prof. Dr. Ufuk OZGEN

Cilt Hastaliklarinda Kullanilan Tibbi Bitkiler

Viicudu, fiziksel bir bariyer olarak c¢evreleyen ve tehlikelere karsi ilk savunmay1 yapan
deride paraziter, viral ve bakteriyel enfeksiyonlar, dokiintiiler, mantarlar, pigmentasyon
bozukluklari, travma, tiimorler, kanserler sik¢a goriilen hastaliklardir. Bitkiler, gegmisten
giiniimiize hastaliklarin tedavisi, hastaliklardan korunma, saglik durumunun iyilestirilmesi
gibi amaglarla kullanilmaktadir. Diinya Saghk Orgiitii'niin verilerine gére, farmasotik
ilaclarin  %25'i tibbi bitkilerden {iretilmektedir. FAO’ya gore ilaclarin %30u bitki
materyallerinden iiretilen bilesikler igermektedir. Insanlar, giivenli olduklarini diisiinmeleri
ve ekonomik oldugundan bitkisel iiriinleri tercih etmektedirler. Istatistiklerde, dermatolojik
hastalarin 1/3’iiniin, geleneksel tedavileri kullandiklar1 ve kullanim sikliklarinin ¢oktan aza
siralandiginda, bitkilerin dordiincii sirada yer aldigir gortilmektedir. En sik kullanilan
hastaliklar ise akne, psoriyazis, dermatit ve fungal enfeksiyonlardir. Bitkilerdeki aktif
maddenin konsantrasyon ve saflik acisindan standardizasyonunun olmamasi, yan
etkilerinin kontrol altina alinamamasi, gebelik gibi 6zel durumlar hakkinda halkin yeterli
bilgiye sahip olmamasi, bitkilerin satisinda baz1 diizenlemeler yapmay1 gerektirmistir. 6
Ekim 2010’da yeni bir diizenlemeyle insan sagligin1 koruyucu/ tedavi edici etkileri olan ve
geleneksel kullanima sahip bitkilerden hazirlanan tibbi iriinlerin ve bitkisel preparatlarin
etkililik, glivenirlilik ve kalitesiyle ilgili uyulmasi gereken usul ve esaslarin belirlenmesi ve
ruhsatlarmin verilmesiyle ilgili yonetmelik yiiriirliige girmistir. Bu arastirma projesi
kapsaminda egzema, akne, sedef gibi cilt hastaliklarinda etkili oldugu gosterilen Melaleuca
alternifolia, Aloe vera ve Centella asiatica gibi on bitkinin iizerinde yapilan klinik

caligmalar ve geleneksel kullanimlar1 derlenmistir.

Anahtar Kelimeler: Deri, Dermatolojik hastaliklar, T1bbi bitki
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ADI-SOYADI: Eyiip TURKMEN
DANISMANI: Prof. Dr. Ufuk OZGEN

Kozmetiklerde Kullanilan Flavonoit Yapih Molekiiller ile Flavonoit

Tasiyan Ekstreler ve Bitkisel Uriinler

[k ¢aglardan beri insanlar giizellik kaygisi igerisindedirler. Bundan dolay1 giizel, piiriizsiiz
ve canlt bir cilt goriinlimii i¢in bitkisel iriinler kullanimi insanlhigin varlifiyla birlikte
stiregelmektedir. Glinlimiizde de bu uygulamalar kozmetik baghigr altinda devam
etmektedir. Kozmetikler viicutta deri, sag, tirnak sagligi ve goriiniimiinii iyilestiren {iriinler
olarak bilinmektedir. Bu uygulamalar iiriinlerin iceriklerine gére modern kozmetik {iriinler
ve geleneksel kozmetikler iiriinler olarak 2 grupta uygulanabilmektedir. Son yillarda
insanlar kozmetik amacli uygulamalarda modern kozmetik {irtinler yerine dogal kozmetik
tirtinleri tercih etmektedirler. Dogal kozmetik iiriinlere baktigimizda ise bitkilerden elde
edilen {riinler giin gectikce hayvanlardan elde edilen {iriinlerden daha c¢ok tercih
edilmektedir. Bu calismada son yillarda kullanimi artan bitkisel dogal {iriinlerden
flavonoitler incelenmistir. Flavonoitler bitkilerde, meyvelerde ve tohumlarda bol miktarda
bulunan, bitkilerin rengi, kokusu ve tadi gibi Ozelliklerinden sorumlu Onemli ve
cesitlendirilmis polifenol siifidir. Kozmetikte ise antioksidan aktiviteleri, glines 1sinlarinin
zararh etkilerine kars1 yaptiklart koruyucu etkileri ve hiperpigmentasyon onleyici etkileri
gibi birgok etkilerinden dolay1 kullanilmaktadirlar. Calismada gerekli literatiir arastirmalari
yapilarak flavonoitlerin, flavonoit bulunduran iiriinlerin ve flavonoitlerin ekstrelerinin ayr1
ayr1 dzellikleri incelendi. Incelenen flavonoit ve iiriinlerin kozmetik iiriinlerde hangi amagla

kullanilabilecekleri agiklandi.

Anahtar Kelimeler: Dogal iiriin, Flavonoit, Giizellik, Kozmetik
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ADI-SOYADI: Riimeysa OZER
DANISMANI: Prof. Dr. Ufuk OZGEN

Onkolojik Hastaliklarda Kullanilan Dogal Molekiiller

Kanser, anormal hiicrelerin kontrolsiiz bir sekilde ¢ogalmasidir. Bir organ veya viicut
yapisinda baglar ve biliylimeyi durdurma yetenegini yitirmis kiigiik hiicrelerden olusur.
Kanser genellikle 1 cm boyutuna veya 1 milyon hiicreye ulastifinda tespit edilebilir bir
kitle, tiimdr, nodiil, yumru veya lezyon olarak adlandirilir. Bununla birlikte, kan ve kemik
iligi kanserleri bu genel kuralin istisnalaridir ve genellikle laboratuvar testlerinde belirlenir.
Kanser tedavisinde kullanilan temel yontemler: Radyoterapi, kemoterapi, cerrahi
yontemler, kok hiicre tedavisi, hormonal tedavi, biyolojik tedaviler, immiinoterapi, kanser
asilar1, kanser biiyiime baskilayicilar1 ve gen terapisidir. Bu tedavi yontemleri kanserin
tipine, evresine ve hastanin durumuna bagli olarak kullanilabilir. Bu ¢alismada onkolojik
hastaliklarda kullanilan dogal molekiiller incelenmistir. Dogal kaynaklardan elde edilen
bitki ve mikroorganizmalara dayanan antikanser ilaglar, kanser tedavisinde 6nemli bir rol
oynamaktadir. Bitki kokenli antikanser ilaglar arasinda Vinka alkaloitleri, taksanlar,
kamptotesinler ve epipodofilotoksinler bulunurken, mikroorganizma kokenli antikanser
ilaglar arasinda sitotoksik antibiyotikler yer almaktadir. Ayrica deniz canlilarindan elde
edilen droglar da potansiyel antikanser etkinlikleri igin arastirilmaktadir. Dogal antikanser
ilaclar1, kanser hiicrelerinin biiylimesini engelleyebilir, boliinmesini durdurabilir veya
Olumiini tetikleyebilir. Bitkiler, mikroorganizmalar ve deniz canlilar1 gibi dogal kaynaklar,
yeni antikanser ilaglarmin kesfi i¢cin dnemli bir potansiyele sahiptir. Calismada gerekli
literatiir aragtirmalar1 yapilarak kullanilan dogal molekiillerin yapisi, etki mekanizmasi,
endikasyonu, toksisitesi, farmakokinetigi, rezitans1 gibi Ozellikler incelenerek insan da

kullanim1 hakkinda bilgi verilmistir.

Anahtar Kelimeler: Dogal molekiil, Kanser, Kemoterapi, Mikroorganizma, Tedavi
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ADI-SOYADI: Sezer UNLU
DANISMANI: Prof. Dr. Ufuk OZGEN

Ulkemizde Saghk Bakanhigindan Ruhsath Geleneksel Bitkisel Tibbi
Uriinler, Bu Uriinlerin Fitokimyas: ve Biyolojik Etkileri

Ulkemizde Saglik Bakanlhigindan onayli geleneksel bitkisel tibbi iiriinler yalnizca eczane
kanaliyla piyasaya sunulmaktadir. Ulkemizde bu kapsamda piyasada 38 farkli miistahzar
bulunmaktadir. Bu ¢alismada, bu iriinlerin bilesimine giren tibbi bitkilerin fitokimyasal
igerigi, klinik calismalar1 ve ilag etkilesimlerinin derlenmesi amaglanmistir. Google
Akademik, Pubmed, ScienceDirect gibi veri tabanlar1 arastirilarak ¢alismaya incelenmek
iizere 77 makale dahil edilmistir. Ulkemizdeki GBTU’lerin bilesiminde Ginkgo biloba,
Silypbum marianum, Hedera helix, Nigella sativa, Passiflora incarnata, Punica granatum,
Vitis vinifera gibi bitkiler yer almaktadir. Bu bitkilerin flavonoit, fenolik asit, terpenoit,
saponozit, alkaloit yapida pek cok bilesik icerdigi tanimlanmistir. Yapilan klinik
calismalarda karaciger rahatsizliklarinda, demansta, tikayici tipte damar hastaliklarina
bagli bacak agrisinin tedavisinde, bagisiklik sistemini kuvvetlendirmek amaciyla, stresin
hafif semptomlarinin giderilmesi ve uykusuzlugun giderilmesi amaciyla, agrili osteoartrit,
kas ve eklemlerdeki agrilarin azaltilmasi1 amaciyla ve enflamatuvar bronsiyal hastaliklarin
semptomatik tedavisine yardimci ve destek olmak amaciyla kullanilabilecekleri
gosterilmistir. Akiler tibbi bitki kullaniminin saglanmasi, tibbi bitkilerin bilingsiz ve
kontrolsiiz kullanimin 6niine ge¢ilmesi ve tibbi bitki-ilag etkilesiminin Onlenmesi i¢in
Saglik Bakanligt onayli klinik ¢aligmalarla endikasyonlar1 dogrulanmis ve piyasaya

sunulmus geleneksel bitkisel tibbi iirlinlerin sayis1 artirtlmalidir.

Anahtar Kelimeler: Eczane, Geleneksel bitkisel tibbi {irlin, Saglik bakanligi




ADI-SOYADI: Seher ERSOY
DANISMANI: Dog. Dr. Giilin RENDA

Rosmarinus officinalis L. Ekstreleri ile Piyasa Preparatlarmin Antioksidan

Aktivitelerinin Karsilastirilmasi

Lamiaceae familyasindan Rosmarinus officinalis L. (biberiye), antimikrobiyal, antioksidan,
antiviral ve immiin sistemi uyarici etkileri olan O6nemli bir tibbi bitkidir. Biberiye
ekstresinden hazirlanan firiinler, antioksidan aktivitelerinden dolay1r Avrupa Birligi tiyesi
iilkelerde ve Amerika Birlesik Devletleri’nde kullanilmaktadir. Literatiirde biberiye bitkisi
tizerinde yapilan fitokimyasal ve antioksidan aktivite ¢alismalar1 sonucunda etkinin
bitkideki tek bir maddeden degil, fenolik maddeler iceren ekstresinden kaynaklandigi
belirtilmistir. Tiirkiye’de satilan R. officinalis ekstresi iceren miistahzarlar ile bitkiden elde
edilen farkli 6zellikteki ekstrelerin antioksidan aktivitelerinin karsilastirildig bir calismaya
literatiirde rastlanmamistir. Calismamizda biberiyeden antioksidan kapasitesi en yliksek
ekstrenin gelistirilmesi amaglanmistir. Bu amagla, biberiye ekstresi igeren ve Tirkiye’de
satiga sunulan iki ticari tiriin temin edildi. R. officinalis’in toprak stii kisimlar1 Trabzon ve
Aydin’dan toplandi. Biberiye 6rnekleri %100 metanol, %70 metanol, aseton, etil asetat ve
%30 etanol ile ekstre edildi. Ayrica asidik hidroliz ve bazik hidroliz yontemleri kullanilarak
fenolik igerigi yliksek ekstreler hazirlandi. Tiim numunelerin antioksidan aktiviteleri, in
vitro fosfomolibden indirgeyici antioksidan kapasite (PRAP), ferrik indirgeyici antioksidan
giic (FRAP), 2,2-difenil-1-pikrilhidrazil (DPPH) radikal siiplirme deneyleri ile arastirildi.
Ayrica ekstrelerin total fenol degerleri hesaplanmistir. Hazirlanan ekstrelerin antioksidan
aktiviteleri DPPH testinde ticari {irlinlere gore daha yiiksek bulunmugtur. Her iki
lokaliteden toplanan orneklerden asit hidroliz yontemi ile hazirlanan ekstreler, diger
ekstrelere ve ticari iriinlere gore daha yiiksek PRAP aktivitesi gostermistir. Bu ¢alisma,
farkli Ozelliklere sahip ticari triinler ile biberiye ekstrelerinin antioksidan etkilerini
karsilastiran ilk calismadir. Calismamiz biberiyeden antioksidan etkisi yiiksek iirlinler elde
edilmesi konusunda 6nemli bulgulara sahiptir.

Anahtar Kelimeler: Antioksidan, Biberiye, Rosmarinus officinalis, Ticari {iriin

Bu proje, TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme
Programu tarafindan desteklenmistir.
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ADI-SOYADI: Kiibra Siimeyye BULBUL
DANISMANI: Dog. Dr. Giilin RENDA

Dermokozmetiklerde Bulunan Bitkisel Hammaddeler

Dermokozmetikler, biyolojik ve fizyolojik etkiler yoluyla derinin ve uzantilarinin yapisini
ve islevini aktif olarak degistiren ve boylece kozmetik etkiler gosteren miistahzarlardir.
Giliniimiizde, kozmetik {iriinlerin iglerinde bulunan sentetik kimyasallar ve endokrin
bozucular nedeniyle sagliga zararli olduklar1 hatta kanserojen etkiler tasidiklari
bilinmektedir ve tiiketiciler tarafindan bu iirlinler yerine dogal kaynakli maddeler igeren
tiriinler tercih edilmektedir. Dogal iirlinlerin ¢esitliligi ve mevcut sentetik iiriinlerle rekabet
etme potansiyeli, endiistrinin hammadde alternatiflerini dogal kaynaklar icinde aramasina
neden olmustur. Ulkemizde yapilan bir ¢alismada eczanelerde satiga sunulan
fitokozmetikler incelenmis, 3468 fitokozmetik iiriiniin icerisinde 394 bitkinin yer aldig1
tespit edilmistir. Arastirma projemizde dermokozmetik iiriinlerde etkili kisim olarak

kullanilan bitkisel kaynakli saf maddelerin derlenmesi amaglanmastir.

Anahtar Kelimeler: Bitkisel hammaddeler, Bitkisel kozmetikler, Cilt saghgi,
Dermokozmetik

56



ADI-SOYADI: Gozdenur YILMAZ
DANISMANI: Dog. Dr. Giilin RENDA

Primula auriculata Lam. Bitkisinin Farklh Ekstrelerinin Biyolojik

Aktivitelerinin Arastirilmasi

Primula cinsinin 8 tiire ait toplam 12 taksonu iilkemizde dogal olarak yetismektedir.
Primula davisii tliri haric bu taksonlarin ¢ogu Kuzeydogu Anadolu'da yayilis
gostermektedir. Cesitli Primula tiirlerinin halk arasinda epilepsi, uykusuzluk, astim gibi
rahatsizliklarda ve gida zehirlenmelerinde kullanildigi bildirilmistir. Proje kapsaminda
Trabzon’dan toplanan P. auriculata tiiriiniin toprak istii kisimlar1 %80 metanol ile ekstre
edilerek n-hekzan, diklorometan ve n-butanol ile fraksiyonlanmigtir. Elde edilen tim
ekstrelerin asetilkolinesteraz, butirilkolinesteraz, tirozinaz ve oa-glukozidaz inhibitor
etkinlikleri ve DNA hasar1 tizerindeki etkileri in vitro ¢alismalarla arastirilmistir. n-butanol
ekstresi 500 pg/ml konsantrasyonda 87.23+0.19 inhibisyon yiizdesi degeriyle en yiiksek
DPPH serbest radikal siipiicli aktiviteyi, n-butanol ekstresi 200 pg/ml konsantrasyonda
62.944+1.40 inhibisyon ylizdesi degeriyle en yiiksek tirozinaz inhibitor aktiviteyi
gostermistir. Diklorometan ekstresi 200 pg/ml konsantrasyonda asetilkolinesterazi
%32.38+7.79, n-hekzan ekstresi 200 pg/ml konsantrasyonda butirilkolinesterazi
%41.03£1.93 inhibe etmistir. Ekstreler anlamli bir a-glukozidaz enzim inhibisyon aktivitesi
ve DNA hasar etkisi gdstermemistir. Ekstrelerin form 1'in artan ytizdesi nedeniyle plazmid

DNA'y1 Fenton reaktiflerine karsi korudugu tespit edilmistir.

Anahtar Kelimeler: Asetilkolinesteraz, Butirilkolinesteraz, Primula auriculata, Tirozinaz

Bu proje, TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme
Program tarafindan desteklenmistir.
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ADI-SOYADI: Nuray BALTA
DANISMANI: Dog. Dr. Giilin RENDA

Hayvansal Kaynakli Hammaddelerin Eczacilik Bakimindan

Degerlendirilmesi

Hayvanlar, insan sagligi iizerinde bir¢cok biyolojik isleve sahip olan g¢esitli biyoaktif
bilesikler iiretirler. Bu nedenle hayvanlar ve hayvansal iirlinler, hemen hemen her toplumda
bircok hastaligin tedavisinde tibbi kaynak olarak kullanilagelmistir. Halk arasinda
kullanilan bu materyalin derlenmesiyle elde edilen etnobiyolojik veriler bir¢ok ilacin
gelistirilmesinde ilham kaynagi olmustur. Hayvansal kaynakli bir¢ok bilesik,
metabolizmaya dahil olduktan sonra 6nemli biyomolekiillerin sentezi igin substrat veya
organ ve dokularin yapisim1 ve islevini etkileyen modiilatorler olarak islev gosterirler.
Calismamizda, ila¢ kesfinde 6ne ¢ikan hayvansal kaynaklar sunulmus ve bu kaynaklardan
izole edilen maddelerin etkileri, kullanimlari derlenerek hayvansal kaynaklarin

farmakognozideki yeri tartisiimistir.

Anahtar Kelimeler: Hayvansal kaynakli materyal, Sekonder metabolitler
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ADI-SOYADI: Selafe BAK
DANISMANI: Dr. Ogr. Uyesi Nurdan YAZICI BEKTAS

Psoriyazis (Sedef) Tedavisinde Kullamilan Dogal Kaynakh Bilesenler

Sedef hastaligi, deride bulunan keratinosit hiicrelerinin hiperproliferasyonu ve bagisiklik
hiicrelerinin inflamasyonu sonucunda olusan otoimmdiin bir deri hastaligidir. Sedef hastalig
diinya genelinde milyonlar1 etkilemekte ve giderek artan bir prevalansa sahiptir. Hastaligin
patogenezi tamamen aydinlatilamamakla birlikte, sedef hastaliginin tedavisinde kullanilan
ajanlar hastaligin patogenezinde 6nemli rol aldigi1 diisiinlilen molekiiller ve mediyatorler
tizerinden gelistirilmigtir. Tedavide kullanilan ajanlar oral, topikal ve sistemik olarak
kullanilmaktadir. Bununla birlikte fototerapi ve fototerapiye eslik eden diger tedavi
sekilleri ile gelistirilen kombine tedaviler mevcuttur. Bitkisel iriinler de psdriyazisin
tedavisinde uzun yillar kullanilmistir. Cesitli alkaloidler, terpenoidler, polifenoller,
steroidler, yag asitleri, lipidler ve fenilpropanoidler, plak sedef hastaliginin tedavisinde
immiinomodiilatér ve antiinflamatuar etkiler gosterebildigine dair c¢alismalar
bulunmaktadir. Sonug olarak bir¢ok dogal kaynakli {irlin psoriyazisin tedavisinde oral veya
topikal olarak kullanilmakta ve yeni formiilasyonlarin gelistirilmesi iizerine yapilan
caligmalar devam etmektedir. Bu derlemede psoriyazis tedavisinde kullanilan D Vitamini
analoglari, fumarik asit esterleri, dithranol, kumarinler ve ¢esitli bitkiler gibi dogal kaynakl

bilesenlerden bahsedilmis olup bu iirlinlerin hastalik iizerindeki etkileri agiklanmistir.

Anahtar Kelimeler: D vitamini analoglari, Psoralen, Psoriyazis, PUVA tedavisi, Sedef

hastalig1
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ADI-SOYADI: Gizem CAKIROGLU
DANISMANI: Dr. Ogr. Uyesi Nurdan YAZICI BEKTAS

Ailevi Akdeniz Atesi’nde Kolsisinin Rolii ve Elde Kaynaklar:

Ailevi Akdeniz Atesi (AAA), Sefarad Yahudileri ve Ermeniler arasinda sik goriilen
otozomal resesif gecisli bir hastaliktir. AAA, 24-72 saat siiren tekrarlayan ates ve serozit
ataklar1 ile karakterizedir. Bazi hastalarda renal amiloidoz ve deri lezyonlar1 goriiliir.
Tanisal testi molekiiler genetik testtir. MEFV geni, su anda AAA ile iliskili oldugu bilinen
tek gendir. MEFV geninin molekiiler genetik testinde, ozellikle p.Met694Val alelinin
mevcudiyetine bakilir. p.Met694Val aleninin varlifinda aile iiyelerine kolsisin nerilebilir,
¢linkii renal amiloidoz kolsisin ile Onlenebilir. 1972'den beri kolsisin, AAA ataklarina ve
AAA ile iliskili amiloidoza karsi profilaksi i¢in tercih edilen ilag haline gelmistir.
Yetigkinlerde doz 1,2-2,4 mg/giin iken, ¢ocuklarda genellikle yas ve kiloya gore 0,3-1,2
mg/glin ile baslanir ve ataklarin sikligina bagl olarak sirayla 2 mg/giin' e kadar artirilabilir.
Kolsisin ayrica antienflamatuar ve immiinosupresif etkilere de sahiptir. Tekrarlayan
perikarditin tedavisinde, antitimor ajan olarak, bazi dermatolojik rahatsizliklarda da
kolsisin kullanilmaktadir. Kolsisin sulu ¢ozeltilerde notr yapida olan; alkali veya asit
cozeltilerinde kloroform ile ekstre edilebilen tropolon yapisinda protoalkaloittir. En 6nemli
kolsisin kaynaklari Colchicum ve Gloriosa (Colchicaceae) tiirleridir. Colchicum autumnale
(sonbahar ¢igdemi veya cayir safrani) ve Gloriosa superba tiirlerinden ekstre edilen
kolsisin ve tiirevleri ticari kaynak olarak kullanilir. Tarimsal {iretim disinda biyoiiretim
teknikleri ile de iiretim kapasitesi artirllmaya calisilmaktadir. Biyoliretim, mevcut iyi
iiretim uygulamalan ile yliksek kaliteli biyofarmasoétikler dahil olmak iizere cok cesitli
biyoteknoloji iiriinleri {ireten endiistriyel bir teknolojidir. Yetersiz tretimin spesifik
zorluguna yanit olarak, biyosentetik genler, enzimler ve mekanizmalarin kolsisin {iretmek
icin kullanildig1 biyorizomlar kullanilarak bir yukar1 akis biyotiiretim teknolojisi

gelistirilmistir.

Anahtar Kelimeler: Ailevi Akdeniz Atesi, Colchicaceae, Colchicum autumnale, Gloriosa

superba, Kolsisin
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ADI-SOYADI: Elif ZORLU
DANISMANI: Dr. Ogr. Uyesi Nurdan YAZICI BEKTAS

Ucucu Yaglarda Bulunan Toksik Etkili Bilesikler ve Etkileri

Ugucu yag; canlilar tarafindan {iretilen ve u¢ucu maddeleri igeren karigimlara verilen
isimdir. Ugucu yaglar, bitkilerde yag hiicreleri, salgi kanallari, salgi cepleri veya salgi
tilyleri gibi gesitli organlarda depolanabilmektedir. Ugucu yaglarin bilesiminde terpenik
veya terpenik olmayan ugucu bilesikler bulunur. Aromaterapi, gida ve kozmetik
sektorlerinde en ¢ok kullanilan ugucu yaglarin ve iceriklerindeki bilesenlerin antibakteriyal,
antifungal, antihelmintik, antiprotozoal ve antitrisinellozis etkilerin yaninda toksik etkiler
de gosterebildikleri hakkinda cesitli ¢alismalar ortaya konmustur. Bu toksik etkiler
cogunlukla oral, inhaler ve dermal yolla alinan ugucu yaglardan kaynaklanmaktadir. Ugucu
yaglara maruz kalinmasi durumunda teratojenite, nérotoksisite, karsinojenite, dermatit gibi
cesitli toksik etkiler ile karsilasilabilmektedir. Goriilen toksisiteler doza bagimli veya
dozdan bagimsiz olabilmektedir. Ugucu yaglar genellikle giivenli olarak goriiliir ancak
aromaterapinin yayginlagmasi ile pek cok ilag¢ etkilesimi riski de olusturabilmektedirler.
Yapilan bu ¢alismada dogada en ¢ok karsilasilan ucucu yag ve bilesenleri ve onlarin olasi

toksik etkilerine dikkat ¢ekilmeye calisilmistir.

Anahtar Kelimeler: Aromaterapi, Karsinojenite, Norotoksisite, Teratojenite, Toksisite,

Ucucu Yag
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FARMASOTIK KIMYA ANABILIM DALI
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ADI-SOYADI: Abdurrahman AYDIN
DANISMANI: Doc. Dr. inci Selin DOGAN

Antikanser ilac Gelistirmede PARP inhibitérlerinin Rolii

Kanser ¢esitli hiicrelerin ¢alisma sekli, biiylime, boliinme veya apoptozundan sorumlu
genlerin i¢ ve dis etkenlerden kaynakli olusan mutasyonlarinin biiylimesi ve yayilmasiyla
iligkili bir hastaliktir. Bu genetik bozuklugun temelinde oksidatif stres ve replikasyonda
bulunan anomaliler yer almaktadir. 21. yiizyilda bu hastaligin yaygmlhigi ve maliyeti
artmigtir. Kemoterapotik ilaglar kanser hiicrelerin yayilmasini veya tamamen apoptozunu
saglamak i¢in ¢esitli enzimler tiizerinde inhibisyon saglamaktadir. Fakat kullanilan
kemoterapotik ilaglar yalnizca kanser hiicrelerin apoptozunu saglamakla kalmayip saglikli
dokular iizerinde de sitotoksik etkileri bulunmaktadir. Sitotoksik etkiyi azaltmak igin
secicilik 6nem kazanmaktadir. Kanserli hiicrelere segicilik saglayan tedavi yaklasimlarinda
biri Poli(ADP-riboz) Polimeraz (PARP) enzimi inhibisyonudur. Poli(ADP-riboz), insan
hiicre biyolojisinin bircok yoniinii diizenleyen modifikasyon veya sinyal molekiiliidiir.
PARP, okaryot hiicrelerde bulunan ve DNA hasarma cevap olarak aktiflesip cesitli tamir
mekanizmalarinda rol oynayan bir enzimdir. PARP enzim inhibisyonu ile tek zincir
kiriklar1 onarilamaz ve bu sayede hiicre nekrozis veya apoptoza gider. Olaparib,
Talazoparib, Rucaparib ve Niraparib, son zamanlarda yumurtalik kanseri tedavisi igin
onaylanan PARP enziminin giiglii ve segici inhibitorleridir. Bu ¢alisma kapsaminda PARP
inhibitorlerinden Olaparib, Rucaparib, Niraparib, Veliparib ve Talazoparib bilesiklerinin
ve bu bilesikler tizerinden farmakoforik kisimlardan yola ¢ikilarak ¢esitli tiirevlerin sentezi
karakterizasyonu, biyolojik aktivitesi, sentezi, molekiiler modelleme ¢aligsmalari pubmed,
Scifinder, clinicaltrials veri tabanlar1 kullanilarak arastinlmistir. Elde edilen veriler bu

calisma kapsaminda derlenmistir.

Anahtar Kelimeler: Kanser, Olaparib, PARP inhibitérleri, Rucaparib




ADI-SOYADI: Ahsen GUNEY
DANISMANI: Dog. Dr. inci Selin DOGAN

Histon Deasetilaz Tiirevlerinin Kanser Tedavisindeki Rolleri

Kanser tiim diinyada en onemli 6liim nedenlerinden biridir. Daha iyi bir saglik yonetimi
icin kanserin erken teshisi ve tedavisine ihtiya¢ duyulmaktadir. Kanserin degerlendirilmesi;
dogasi, riskleri, kanseri 6nleme ve saglik yonetimini kapsayacak sekilde gerceklestirilir.
Kanserin amplifikasyonlar, translokasyonlar, delesyonlar ve nokta mutasyonlar1 gibi ¢ok
cesitli genetik ve genomik degisikliklerin sonucu oldugu diisiiniilmiistiir. Bunlarin dramatik
son noktalar1 onkojenlerin aktivasyonu ve tiimdor baskilayici genlerin inaktivasyonudur.
Bunun yaninda kanser olusumu epigenetik ifadeler ile de iliskilendirilebilir. Epigenetik
alani, gen sekansi temelinde iletilen bilgi alan1 olan genetigin aksine, gen ifade seviyelerine
dayali bilginin kalitimi ile ilgilidir. DNA metilasyonu ve translasyon sonrasi histon
modifikasyonlari, memelilerde ve 6zellikle insanlarda ana epigenetik modifikasyonlardir.
Insan kanserinin tipik bir 6zelligi, DNA metilasyonunun serbestlestirilmesi ve histon
modifikasyonlarindan ~ &zellikle  histon  asetilasyonunun  gen  transkripsiyon-
deregiilasyonuyla iligkili 6liimciil sonuglar1 oldugudur. HDAC'ler (histon deasetilazlar)
tarafindan diizenlenen ¢ok sayida onkojenik gen nedeniyle, HDACi'ler (histon deasetilaz
inhibitorleri), in vitro ve in vivo olarak iyi bir antitimor etkinligi gosteren antikanser
ajanlara alternatif olarak kullanilmaktadir.

Son yillarda kesfedilen dogal veya kimyasal olarak sentezlenmis HDAC'ler, kimyasal
yapilarina gore dort ana kategoriye ayrilabilir. Bu kategoriler hidroksamik asitler (6rnegin
SAHA ve trikostatin A [TSA]), yag asitleri (6rnegin VPA ve biitirik asit), benzamidler
(6rnegin entinostat [MS-275] ve tucinostat [chidamide, CS055]) ve siklik peptidler
(6rnegin romidepsin [FK228] ve picaridin) seklindedir. Bu tez c¢alismasinda, kanser
tedavisinde yeni bir alan olan epigenetik modifikasyonlardan histon deasetilasyon
inhibisyon mekanizmasin1 ve HDAC tiirevlerinden klinikte en ¢ok kullanilan “Belinostat,
Panobinostat, Entinostat, Vorinostat ve Valproik asit” bilesiklerini farmakolojik ve
medisinal kimya agisindan inceleyerek literatiir bilgilerini derledik.

Anahtar Kelimeler: Belinostat, Epigenetik, HDAC, Histon deasetilaz, Kanser
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ADI-SOYADI: Verdanur Riiveyda ALPTEKIN
DANISMANI: Doc. Dr. inci Selin DOGAN

Epidermal Biiyiime Faktorii Reseptor Inhibitorlerinin Kanser

Tedavisindeki Rolleri

Edinsel veya c¢evresel faktorlere maruz kalimmasi sonucunda olusan DNA hasarinuf
onarilamadigi durumlarda somatik hiicrelerde mutasyonlar gelisebilir. Olusan mutasyonla
sonucunda immiiniteden kagis, azalmis apiptoz ve anjiyogenez yetenegi, invazyon ve
metastaz yetenegi olan olusumlar meydana gelir. Bu olusumlara kanser adi verilir. Kanse
kontrolsiiz hiicre cogalmasi ile karakterize, ¢agimizin en 6liimciil hastaliklarindan biridir.

Kanser tedavisinde temel amacin kanser hiicrelerini kontrol altina almak veya tamamen yok

etmek olmasiin yani sira bu amag¢ dogrultusunda saglikli hiicrelere zarar vermemek d
hedeflenmektedir. Kanserli hiicrelere secici etkinlik gosteren umut vadedici terapoti
yaklagimlardan biri epidermal biiylime faktori reseptor (EGFR) inhibitorleridir. EGFR, hiicr
proliferasyonu, farklilasma, metabolizma, hayatta kalma, go¢ ve hiicre dongiisii gibi 6neml
hiicresel olaylarin diizenleyicisi olan ErbB / HER ailesine ait bir transmembrar
glikoproteinidir. Cesitli kanser tiirlerinde EGFR’nin asir1 aktive olmasi veya anormal sekild¢
ifade edilmesinin kesfinin ardindan kanser ile EGFR iliskilendirilmistir. Yapilan ¢aligsmala
sonucunda EGFR inhibitorlerinin kanser hiicrelerine segici etkinlik gosterebileceg
gOriilmiistir.

Bu ¢alisma kapsaminda EGFR inhibitérlerinden “Gefitinib, Erlotinib, Afatinib, Neratinib v
Osimertinib” bilesiklerinin yapilari, sentezleri, farmakolojik 6zellikleri “Scifinder, PubMed1

Web of Science” gibi veritabanlari kullanilarak arastirilmis, elde edilen veriler derlenmistir.

Anahtar kelimeler: EGFR inhibitorleri, Kanser, Molekiiler modelleme
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DANISMANI: Dr. Ogr. Uyesi Hasan Erdin¢ SELLITEPE

Olas1 Antikanser Aktiviteye Sahip Yeni Mannich Bazlarinin Sentezi

Triazol halkasi; imidazol, oksazol ve tiyazol halkalarinin bir izosteri olup ¢esitli biyoaktif
molekiillerin tasarlanmasinda o6nemli rol oynar. 1,2/4-triazol; basta antikanser,
antibakteriyel ve antifungal olmak iizere farkli biyolojik aktiviteler gostermesi nedeniyle
medisinal kimya alaninda en ¢ok c¢alisilan bilesik siniflarindan biridir. 1,2,4-triazol
halkasini igeren anastrozol, letrozol ve vorozol, meme kanseri tedavisinde aromataz
inhibitorleri olarak kullanilan antineoplastik ilaclardir. Ug bilesenli tek bir basamakta
meydana gelen Mannich reaksiyonlari ile c¢esitli fonksiyonel gruplari tasiyan organik
molekiiller sentezlenmektedir. Bu ¢alismada aktif hidrojen bileseni tasiyan 1,2,4-triazol ve
cesitli sekonder amin tilirevlerinin kullanilmasiyla antikanser aktivite gdstermesi beklenen
tig adet (ikisi yeni) 5-(4-hidroksifenil)-4-(4-fenil)-2-[(morfolin-4-il/piperidin-1-il/N,N-
dimetilamino)metil]-3H-1,2,4-triazol-3-tiyon ~ (CO-4, CO-5, CO-7) bilesikleri
sentezlenmistir. Bu amagla etil paraben ve hidrazin hidratin geri ¢eviren sogutucu altinda
etanol igerisinde 1sitilmastyla 4-hidroksibenzohidrazit (CO-1) sentezlenmistir. Olusan
hidrazit, fenilizotiyosiyanat ile etanolde 1sitilarak  1-(4-hidroksibenzoil)-4-fenil
tiyosemikarbazit (CO-2) elde edilmistir. Alkali ortamda tiyosemikarbazidin
siklizasyonuyla 1,2,4-triazol-3-tiyon halkas1 kapatilmis ve 5-(4-hidroksifenil)-4-fenil-3H-
1,2,4-triazol-3-tiyon (CO-3) sentezlenmistir. Son basamakta morfolin, piperidin ve N,N-
dimetilamin ve formaldehidin etanol igerisinde muamelesiyle Mannich bazlar1 (CO-4, CO-
5, CO-7) elde edilmistir. Sentezlenen bilesiklerin yapilart *H ve *C NMR ve FT-IR

spektral yontemleri kullanilarak karakterize edilmistir.

Anahtar kelimeler: Antikanser, 1,2,4-triazol, Mannich bazlari

Bu proje, TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme
Program tarafindan desteklenmistir.
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DANISMANI: Dr. Ogr. Uyesi Hasan Erdin¢ SELLITEPE

Alzheimer Tedavisinde Kullamlabilecek BACE inhibitorlerinin

Incelenmesi

Alzheimer Hastaligi (AH), demansin en yaygin goriilen seklidir ve diinya genelinde 47
milyon insanin bu hastalifa sahip oldugu tahmin edilmektedir. AH, biligsel islevlerin
azalmasi, giinliik yasam aktivitelerinde zorluklar, davranigsal degisiklikler ve psikiyatrik
belirtilerle karakterize ilerleyici bir norodejeneratif hastaliktir. Hastalik, semptomlar
acisindan {i¢ asamada incelenir ve belirgin hafiza kaybi, kisilik degisiklikleri, davranig
bozukluklari, konusma ve soyut diisiinme yeteneklerinde kayiplar gibi belirtiler gosterir.
Su ana kadar AH icin kesin bir tedavi bulunmamaktadir. Mevcut tedaviler hastaligin
ilerlemesini durdurma, semptomlar1 hafifletme ve hastalarin yasam kalitesini artirma
amacini tagir. Bu tedavilerden biri, y-sekretaz islevinin tamamlanmasini takiben noérotoksik
amiloid B (AP) proteininin olusumuna neden olan amiloid prekiirsor proteinin (APP)
boliinme siirecinde yer alan B-bolgesi APP kesici enzim 1 (BACE-1) inhibitorleridir.
Olusan ¢ozlinmeyen AP agregatlar1 plak birikimine ve norodejenerasyona yol agar. Bu
nedenle, BACE-1, Alzheimer tedavisi i¢in umut vadeden hedeflerden biridir. Bu yaklagim,
klinik ¢aligmalarda ileri asamalara gelmis giiclii BACE-1 inhibitorlerinin gelistirilmesine
yol agmistir. Bununla birlikte, BACE-1'e odaklanan ilag adaylarinin yiiksek oranda
basarisizlikla sonuglandigi gozlemlenmistir. Bu durum, AP birikiminin demans
semptomlar1 ortaya ¢ikmadan yillar dnce gerceklesmesi ve demans teshisi konulduktan
sonra AP iiretim seviyesini azaltmanin klinik fayda saglamamasi ile iligkili olabilir. Bu
calismada, Alzheimer Hastalig1 ve BACE inhibitorlerinin arastirilmasi amaglanmistir. Web
of Science, ScienceDirect, Google Scholar, ClinicalTrials gibi 6nemli veri tabanlari
kullanilarak literatiir taramas1 yapilmis ve giincel ¢alismalar incelenmistir. Inhibitér etki

gosteren bilesiklerin aktiviteleri ve farmakokinetik 6zellikleri degerlendirilmistir.

Anahtar Kelimeler: Alzheimer, BACE-1, BACE-1 inhibitor, Yapi-aktivite ¢calismasi




ADI-SOYADI: Burak KIRILMAZ
DANISMANI: Dr. Ogr. Uyesi Sevda TURK

Baz Yeni Tiyoiire Tiirevlerinin Sentezi ve Karakterizasyonu

Literatiirii inceledigimizde tiyoiire tiirevlerinin icerdikleri siibstitiientlere gore pek cok
biyolojik etkiden sorumlu olduklar1 gériilmektedir. Ozellikle 1,3-disiibstitiietiyoiirelerin
bazi hastaliklarin tedavisinde, semptomlarinin azaltilmasi veya giderilmesinde etkin madde
olarak kullanildiklar1 bilinmektedir. Arastirma projemiz kapsaminda olas1 biyolojik
aktiviteye sahip yeni bir seri tiyoiire tlirevi bilesigin sentez edilmesi planlanmistir. Bu
baglamda amin kaynagi olarak 5-fluoro, 5-metil ve 5-trifluorometilantranilik asit tiirevleri
secilmistir. S6z konusu tiirevler, 4-nitrofenil ve fenilizotiyosiyanatlar ile kuru astonlu
ortamda 1sitilarak hedef bilesikler elde edilmistir. Reaksiyon bitimi ITK yontemi ile
kontrol edildikten sonra, olusan ¢okelti siiziilmiis, kurutulmus ve kristallendirme yoluyla
saflastirilmistir. Elde edilen bilesiklerin yapilari elementel analiz, IR, 'H-NMR ve Bc-
NMR gibi farkli spektroskopik yontemler kullanilarak aydinlatilmistir.

Bu ¢aligmada sentezlenen ve yapilart aydinlatilan bilesiklerin a-glukozidaz, DPPH radikal
siiptirme ve asetilkolinesteraz enzimlerine karst inhibitor etkileri, Karadeniz Teknik

Universitesi Eczacilik Fakiiltesi Biyokimya Anabilim Dali’nda incelenmistir.

Anahtar Kelimeler: Antranilik asit, Asetilkolinesteraz, DPPH radikal siipiirme, Tiyoiire,

o-Glukozidaz

Bu proje, TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme
Programm tarafindan desteklenmistir.




ADI-SOYADI: Avsar YEGIN ve Yakup VELIOGLU
DANISMANI: Dr. Ogr. Uyesi Sevda TURK

4(3H)-Kinazolinon Tiirevleri Hakkinda Giincel Calismalar

4(3H)-kinazolinon yapisi yeni ilag gelistirme c¢alismalarinda ilag etken madde adayi olan
bir¢cok bilesigin yapisinda bulunmakta ve genis farmakolojik etkinliklerinden dolayi
giinlimiizde ¢esitli hastaliklarin tedavisinde kullanilmaktadir. Yapilan giincel ¢alismalarda
4(3H)-kinazolinonlarin farmakolojik olarak yeni nesil ila¢ kesfinde ¢ok 6nemli bir role
sahip olduklari, kolay sentezlenebildikleri ve ¢cogu farmakolojik aktiviteyi gosterdikleri
gbzlemlenmistir. Bunlara ornek olarak; kanser tedavisi igin gelistirilmis Idealisib,
Kaetominin, Bouchardatin, Ispinesib, Raltitrekset; diiiretik etkili Metolazon; hipnosedatif
etkili Metakualon; antifungal etkili Albakonazol; antitiiberkiilloz etkili Triptantrin;
antimalaryal etkili Febrifugin bilesikleri verilebilir. Ayni zamanda, yapilan giincel
arastirmalar sonucunda bu yapilarin, icerdigi siibstitiientlere bagli olarak anti HIV,
antikanser, analjezik, antiamibik, antifungal, antileishmanial, antiproliferatif,
antibakteriyel, antikolinerjik, antimutajenik, antikonviilsan, antiinflamatuvar, antimalaryal,
antioksidan, aldoz rediiktaz inhibitér aktivitesi, a-Glukozidaz inhibitér aktivitesi,
asetilkolinesteraz inhibisyon aktivitesi, tirozin kinaz inhibitdr aktivitesi, pankreas lipaz
inhibisyon aktivitesi, SEH inhibitor aktivitesi, MAO inhibitor aktivitesi gibi bir¢ok farkli
biyolojik aktivitelere sahip olduklar1 belirlenmistir. Incelenen bilesiklerin sentezinde,
antranilatlardan (antranilik asit veya g¢esitli esterler, isatoikanhidrit, antranilamit ve
antranilonitril) yararlanilmistir. Sonug¢ olarak 4(3H)-kinazolinon tiirevleri hakkindaki

giincel literatiirler incelenerek 6zetlenmistir.

Anahtar Kelimeler: Aktivite, 4(3H)-kinazolinon, Sentez
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ADI-SOYADI: Aleyna Gézde GENC ve Sedanur DEMIRCI
DANISMANI: Dog. Dr. Can Ozgiir YALCIN

Toksisitenin Degerlendirilmesinde Kullamilan In Silico Yontemler

In silico toksikolojisi ‘toksikolojide bilgisayarla yapabilecegimiz her sey’ anlamina
gelmektedir. Insanlardaki ve gevredeki toksik sonuglar1 karakterize etmek ve tahmin etmek
icin bir¢ok farkli in silico yontem gelistirilmistir. Farmasotik maddelerin klinik Oncesi
toksikolojik son noktalarini, klinik yan etkilerini ve metabolizmasini tahmin etmek i¢in in
silico teknolojilerinin uygulamali kullanimi bilim camiasimnin bilyiik ilgisini ¢ekmistir.
Bilim camiasi, toksikolojik ve farmakolojik bilimler icin in silico yaklasimlarin
giivenilirligini ve dogrulugunu saglarken, ilaglarin ve diger ksenobiyotiklerin iiriin
gelistirme ve giivenligini artirmak igin bir arag olarak bu tiir teknolojilerin uygun sekilde
kullanilmasiyla ilgilenmektedir. In silico tahminleri gergeklestirmek igin 6zel yazilim ve
veri tabanlar1 tasarlanmigtir. Bu yazilim programlarimin kullanimindaki temel amag
endistri bilimcilerinin sadece kesif siirecini gelistirmelerini saglamakla sinirli degildir.
Ayn1 zamanda in silico araglarmin yasal kullanimini garantileyip ilaca bagl toksisitelerin
risk ve giivenlik degerlendirmelerini saglamaktir. Yaptigimiz bu ¢aligma; in siliconun ne
anlama geldigini, hesaplamali yoOntemlerin neyi hedefledigini, fizikokimyasal
parametrelerin ve absorbsiyon, dagilim, metabolizma, emilim (ADME) 6zelliklerinin in
silico belirlenmesini, kimyasallarin toksisitesinin tahmini i¢in kullanilan 6zet yontemleri ve

toksisite degerlendirilmesinde kullanilan bazi in silico araglari konu almaktadr.

Anahtar kelimeler: ADMET, Fizikokimyasal parametreler, Hesaplamali toksikoloji, In

silico, In silico modelleme yontemleri
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Kimyasal Mutajenezis

Bu calismada DNA yapisi, genotoksisite, mutajenite, mutajenezis siireci, karsinojenler,
mutajenik Ozellikteki kimyasal maddeler, bu maddelerin DNA iizerinde olusturdugu
hasarlara ve bu hasarlarin onarilmasindaki mekanizmalara, maddelerin mutajenik etkilerini
arastirmak ve tespit etmek icin kullanilan testlere deginilmistir. Kimyasal mutajenler farkl
mekanizmalarla genetik yapiy1 degisime ugratarak hasara sebep olurlar. Mutajenler genetik
yapi lizerinde yapisal ve fonksiyonel degisikliklere yol agarak karsinojenezi tetikleyebilir
ve diger cesitli hastaliklara yol acabilir. Mutasyonun ve mutajenik maddelerin kesfinden
itibaren son yilizyilda bu maddeler kimyasal silah, antikanser ajan olarak kullanilmakla
beraber glinliik hayatta da gilines 1sinlar1, islenmis proteinler ve sigaranin yanma tirtinleriyle
insanlar bu maddelere maruz kalmaktadir. Genetik hasara sebep olabilen maddeler
disaridan gelebildigi gibi bazi reaksiyonlarla organizmanin kendisinde de {iretilir.
Organizmada metabolizma sonucu olusan reaktif oksijen tiirleri tarafindan oksidasyona
ugrayan niikleotid bazlar1 ayrica alkilleyici ajanlar, baz analoglar1 gibi diger kimyasal
mutajen gruplariin da temel hedefidir. DNA hasar1 olusum mekanizmalar1 kadar onarim
mekanizmalar1 da mutasyonda 6nemli bir yere sahiptir. Farklilik gosteren genetik hasarlara
kars1 farkli onarim mekanizma yolaklari mevcuttur. Onarim mekanizmalar1 tarafindan
diizeltilmeyen hasarlar mutasyonlara doniiglir. Kimyasal maddelerin mutasyona sebep
olma potansiyeli genotoksisite ve mutajenite testleriyle degerlendirilir. Testlerin kesinligini
saglamak ve etik kurallara daha uygun olmasi amaciyla yeni test yontemleri

gelistirilmektedir.

Anahtar Kelimeler: DNA onarim mekanizmasi, Genotoksisite, Kimyasal mutajenler,

Mutajenezis
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NAME-SURNAME: Yasin Tufan KOCYIGIT, Edanur CAVUSOGLU and Onur
YILDIRIM
ADVISOR: Prof. Ahmet YASAR

HPLC Analysis of Metformin Review

Metformin is a molecule of the biguanide class. It is an oral anti-hyperglycaemic agent
commonly prescribed in the treatment of non-insulin-dependent diabetes mellitus or type 11
diabetes. Metformin is a drug molecule that continues to be used in combination according
to the treatment protocol used as initial treatment. The fact that it is used very frequently
has brought about the research and therapeutic monitoring of this molecule. High
performance liquid chromatography (HPLC) is the main chromatography technique used
in most laboratories worldwide to separate, identify and quantify components in a mixture.
HPLC is a highly advanced form of column chromatography. A pump drives the mobile
phase through a column under high pressures of up to 400 atmospheres. The most
commonly used HPLC systems are reversed phase and normal phase HPLC. For
pharmaceutical applications, it is used for monitoring drug stability, tablet dissolution
analysis of pharmaceutical dosage form and quality control, etc. The frequent use of
metformin in combination therapies and its prophylactic prescription requires close
monitoring of this drug molecule in terms of therapeutic, pharmacokinetic and
toxicokinetic interactions. In this thesis, HPLC studies of metformin in blood and urine
were reviewed and quantitative analyses were performed. It is thought that this study will
be an important resource for researchers interested in the determination of metformin in

biological fluids.

Keywords: Diabetes Mellitus, HPLC, Metformin




NAME-SURNAME: Emin GONAN
ADVISOR: Prof. Ahmet YASAR

The Role of Levothyroxine Sodium in the Treatment of

Hypothyroidism Disease and Hypothyroidism

Hipotiroidism is a disease caused by insufficient synthesis and secretion of thyroid
hormone. It is classified into primary, secondary, and tertiary hypothyroidism. Primary
hypothyroidism is divided into two subheadings: adult and newborn. Secondary
hypothyroidism is caused by pituitary disease or dysfunction, while tertiary
hypothyroidism is caused by hypothalamic disease or dysfunction. Most patients are
asymptomatic. Diagnosis is made by history and physical examination and determined by
thyroid function tests. Due to the non-specificity of typical clinical signs, the diagnosis of
hypothyroidism is based primarily on laboratory tests. Primary hypothyroidism is
characterized by high serum TSH concentration and low serum free T4 concentration.
Subclinical hypothyroidism may occur in patients with high serum TSH concentration and
normal serum free T4 concentration. Anti-TPO antibody testing is also a screening test for
autoimmune thyroid disease. If the TSH level is between 0.5-4.0 mIU/mL it is normal, if it
is more than 4 it indicates hypotiridi. Replacement therapy in hypothyroidism is done with
levothyroxine. Levothyroxine should be taken once a day in the morning on an empty
stomach without crushing or chewing and at least 30 minutes apart from other drugs used.

HPLC stands for High Performance Liquid Chromatography. “Chromatography” is a
separation technique. Only compounds that dissolve in solvents can be analyzed with
HPLC. HPLC separates compounds dissolved in a liquid sample; It allows the analysis of
which components are present in the sample and how much of each component is present.

In this study, HPLC analysis of levothyroxine sodium was included.

Keywords: Hypothyroidism, Levothyroxine, Thyroxine, Triiodothyronine
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Analytical Investigation of the Interaction of Methotrexate with DNA
(Theoretical)

It is extremely important to understand the mechanism underlying their interaction with
DNA, because drugs exert their pharmacological activities by different mechanisms.
Analytical investigation of the interactions of anticancer drugs with DNA has gained
importance in recent years due to the increase in death rates caused by cancer disease.

In this study, methotrexate, an anticancer drug, was studied. Methotrexate (MTX),
previously known as amethopterin, is one of the drugs belonging to the folic acid
antimetabolite group. Methotrexate shows a reversible effect by inhibiting the enzyme
dihydrofolate reductase, preventing the conversion of folic acid to tetrafolic acid. It is used
in the treatment of many diseases such as various types of cancer, rheumatoid arthritis,
psoriasis, and Crohn's disease.

In this thesis, the studies in which the interaction between DNA and methotrexate were
analyzed by spectrophotometric (ultraviolet — visible, Fourier transform infrared),
voltammetric (cyclic voltammetry, differential pulse voltammetry, potentiometric stripping
analysis) and atomic force microscopy methods were compiled from the literature and the
experimental procedures and analysis results obtained have been brought together. In the
evaluations made, information such as the type of electrode, the media in which the
experiment was performed (buffer type, pH values), the wavelength at which absorbance
was observed, the binding constant, the linearity range, the detection limit (LOD), and the
interaction mechanism (groove and intercalated bonding) in voltammetric and
spectrophotometric studies were used. Results from studies available in the literature

revealed an interaction between DNA and MTX.

Keywords: DNA, Interaction mechanism, Methotrexate, Spectrophotometry, Voltametry
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Determination of Neonicotinoid Pesticides Nitenpyram and Dinotefuran

by Electroanalytical Methods (Theoretical)

Neonicotinoids are a group of pesticides that have been mentioned a lot in recent years in
terms of their efficacy and safety. Acetamiprid, clothianidine, dinotefuran, imidacloprid,
and nitenpyram are the most commonly used neonicotinoid pesticides. Dinotefuran and
nitenpyram, which are the main compounds of this thesis, are frequently used in seed
breeding, in the fight against pests, in order to increase the yield in agriculture. However, it
is known that the pesticides used and the residues they leave are harmful to the
environment and human health. Therefore, rapid, precise, and reliable determination of
pesticides is of vital importance in order to minimize these harms.

In this thesis, electrochemical analyzes of dinotefuran and nitenpyram using
modified/unmodified electrodes using methods such as cyclic voltammetry, linear sweep
voltammetry, differential pulse voltammetry, square wave voltammetry, and stripping
voltammetry were compiled from studies in the voltametri. The preparation of the modified
electrodes used in the studies was also discussed in this thesis. Quantitative analysis studies
performed with voltametric methods were compared on validation parameters such as
linearity, precision, recovery, stability, reproducibility, and sensitivity. Analysis results of
dinotefuran and nitenpyram were brought together and results such as limit of detection
(LOD) and linearity range obtained from studies in the literature were compared. Thus, the

advantages and disadvantages of the studies compared to each other were discussed.

Keywords: Dinotefuran, Modified electrode, Nitenpyram, Validation, VVoltammetry
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NAME-SURNAME: Cagla SARCAN and Emine Kubra SIMSEK
ADVISOR: Assoc. Prof. Fatma AGIN

Voltammetric Methods Used for Determination of Citalopram and
Escitalopram as Selective Serotonin Reuptake Inhibitors

Voltammetry is an electroanalytical technique used in analytical chemistry and various
industrial processes. Voltammetric methods allow the determination of trace amounts of
elements, organic and inorganic compounds and are selective for active pharmaceutical
substances containing electroactive functional groups. Depression is a mood disorder
accompanied by cognitive, motor and somatic symptoms and is the fourth most serious
health problem in the world according to the World Health Organisation. Selective
serotonin reuptake inhibitors (SSRIs), one of the first-line antidepressants, are frequently
used in its treatment. SSRIs are safe at high doses as well as being effective and tolerable.
In addition, this group of drugs is indicated for anxiety disorders, eating disorders,
menopausal hot flushes, obsessive-compulsive and related disorders, post-traumatic stress
disorder, premature ejaculation, premenstrual dysphoric disorder and somatic symptom
disorder. In this study, various voltammetric methods used in the determination of
citalopram (CIT) and its S-enantiomer escitalopram (ESC), which are antidepressants
belonging to the class of selective serotonin reuptake inhibitors, were investigated. The
studies in the literature were evaluated by considering linear range, lower limit of capture

(LOQ), lower limit of determination (LOD) and retention values.

Keywords: Depression, Selective serotonin reuptake inhibitors, VVoltammetry
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ADVISOR: Assoc. Prof. Fatma AGIN

Determination of Captopril, One of the Angiotensin Converting Enzyme

Inhibitors, By Electroanalytical Methods

Hypertension, also known as high blood pressure, is a disease caused by the high pressure
exerted by the blood on the blood vessels. With the increase in this pressure, it is very
difficult for the heart to fulfill its basic function of pumping blood. This can lead to organ
damage such as heart, brain and kidney damage and an increased risk of other diseases.
Worldwide, 1 in 4 men and 1 in 5 women have this disease. It is one of the main causes of
premature death. Since their discovery, angiotensin-converting enzyme inhibitors have
been one of the first groups of drugs considered for the treatment of diseases such as
hypertension. Captopril, a member of this group, was the first drug to be marketed in the
United States. In addition to hypertension, it is also used in the treatment of diseases such
as congestive heart failure and diabetic nephropathy. Voltammetry is the study of the
response of a substance to an applied potential difference. It provides information on
reduction and oxidation Kinetics as well as thermodynamics. It can also be used to
determine the electroactive species in the molecule. An electrochemical sensor is defined
by IUPAC as a device that converts chemical data ranging from the concentration of a
single sample component to full compositional analysis into an analytically usable signal.
In electrochemical sensors, the desired analytical information is obtained from the
electrical signal generated by the interaction of the target analyte and the recognition layer.
Electrochemical sensors are also utilized in voltammetric methods for the determination of
captopril. In this thesis, studies based on voltammetric determination of captopril are

discussed. It is based on a literature review.
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Determination of Nonsteroidal Anti-inflammatory Drugs in
Environmental Waters

Nonsteroidal anti-inflammatory drugs (NSAIDs) have anti-inflammatory, analgesic and
antipyretic effects and are among the most widely consumed drug groups worldwide. Due
to the widespread use of NSAIDs, their high water solubility and poor degradability, it is
necessary to monitor their concnetrations in environmental waters. Nowadays, the search
for green chemistry principles has increased significantly in analytical methods. In this
context, deep eutectic solvents (DESs), which are defined as novel and promising
alternatives, attract attention as they are environmentally friendly and inexpensive.
Ferrofluids are colloidal suspensions of iron oxide nanoparticles in liquids and exhibit
strong magnetic properties. An obvious advantage of ferrofluids is that the liquid can be
precisely moved by the positioning and strength of the magnetic field. In this way, the
separation of phases can be easily realised by positioning the ferrofluid towards the desired
point after liquid-liquid extraction. In this study, a vortex-assisted liquid phase
microextraction method was developed using a DES-based ferrofluid for the determination
of NSAIDs in environmental water samples. Parameters affecting the extraction efficiency
including DES precursor, DES precursor ratio, pH, nanoparticle amount, ferrofluid
volume, vortex time, salt ratio, desorption solvent type and volume were optimised. The
applicability of the method was proved by the high accuracy (90.3-108.0%) and low
relative standard deviation (<13%) values obtained by analysing tap, lake and river waters

collected around Trabzon.
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Developed Methods For the Determination of Amphetamine and
Methamphetamine

Amphetamines are powerful central nervous system (CNS) stimulants that entered the
medical world in the 1930s to treat diseases such as attention deficit, hyperactivity
disorder, and obesity. In the 2nd World War, amphetamines were given to soldiers in tablet
form due to their performance-enhancing stimulant effects and prolonged wakefulness.
Later, they started to be used for non-medical purposes due to their CNS stimulant effects
and became a global problem worldwide. Therefore, it is necessary to determine these
drugs in biological samples for pharmacokinetic, toxicokinetic, and therapeutic drug
monitoring purposes. At this point, fast and reliable analytical methods with low detection
limits are needed to determine amphetamines in various matrices. Chromatographic
techniques are commonly employed for the determination of amphetamines as they allow
simultaneous determination of amphetamines and elimination of matrix-derived
interferences. Electrochemical methods, which generally do not require sophisticated
sample preparation steps, have attracted considerable interest owing to their reliability,
high specificity, and speed. Simple and fast spectrophotometric methods can be utilized in
laboratories where modern and expensive instruments are unavailable. This review aims to
provide an overview of analytical methods for the determination of amphetamines in

various samples.

Keywords: Amphetamines, Chromatography, Electrochemistry, Optics




PHARMACEUTICAL BASIC SCIENCES

DEPARTMENT OF BIOCHEMISTRY

83



NAME-SURNAME: Sinem ERAT and Ceyda TURAN
ADVISOR: Prof. Rezzan ALIYAZICIOGLU

Doping Use and Substances Used For Doping Purpose

Performance has always been a situation that is desired to be evaluated and increased in all
times of human beings. This phenomenon can be increased by many variables such as
physique, skill, coordination, endurance, muscle strength and balanced nutrition. Especially
the efforts of athletes to increase their performance is a strong desire. The sometimes
economic and sometimes social gains of sporting success cause athletes' desire to be
successful to violate health rules as well as moral rules. In the most general explanation,
doping is the use of prohibited substances by an athlete through the Olympic Committee in
order to improve his/her mental or physical performance during a competition. The doping
substances used by athletes to improve their performance are different depending on the
sport discipline. In some sports, they are used to increase endurance, strength, fatigue and
resistance, while in other disciplines they are used to reduce nervous tension. The
substances considered as doping are basically divided into stimulants, narcotic analgesics,
anabolic Steroits, diuretics, Peptite hormones and analogs, substances with antiestrogenic
activity. In addition to these, there are blood doping, gene doping, chemical and physical
manipulations. These substances and methods create various biological and chemical
differences in the athlete's body and these changes are analyzed and evaluated by analytical

and physiological methods.
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Used As Anti-Aging Dermocosmetic Product Components

Aging can be defined in a general sense as “all of the functional and structural changes that
occur irreversibly at the molecular, cellular or tissue and organ level of the organism”.
There are various theories about the speed of aging and the factors that determine its cause.
These are; intrinsic aging based on genetic theory and extrinsic aging based on
environmental factors. Hormones, smoking, nutrition, gravity and UV rays are the main
factors that cause aging. Nowadays, as the life expectancy increases, the interest in the
prevention of aging has also increased. There are many topical products that are being used
or are being studied to delay aging. The most popular of these are antioxidant substances,
retinols and alpha hydroxy acids. Sunscreens that protect against UV radiation and
moisturizers that protect the hydration of the skin occupy an important place in antiaging
application. Recently, new components such as peptides and proteins, herbal extracts,
animal extracts, the addition of skin lipids and biological factors have been focused on.
However, expecting miraculous results from anti-aging products is not the right approach.
According to the results of the studies conducted, positive results have been observed in
50% of consumers of such products. The goal here should be to delay the aging of the skin

rather than to repair aging.

Keywords: Antiaging, Antioxidant, Dermocosmetics
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Development of Soft Candy (Jelly) With High Bioactive Properties

Apitherapy, which has made a place for itself among the alternative medicine treatments
that emerged with the decrease of humankind's commitment to modern medicine; It is a
type of treatment made with bee-derived products such as honey, propolis, pollen, royal
jelly and bee bread. Due to its high bioactive properties, propolis has recently been used in
various preparations. Our study includes the development of soft candy (jelly) products
containing functional natural and healthy bee products, enriched with propolis extract, with
appropriate formulations; It includes the analysis and results of the products produced.
Crude propolis was procured from Trabzon and Gilimiishane provinces in Turkey and was
purified from impurities before being used in soft candies and then extracted with ethyl
alcohol. The content of the phenolic components of the extracted propolis was determined
by HPLC. In order to determine the high antioxidant activity of propolis, total phenolic
substance (TPC) and Iron (II1) ion reducing power (FRAP) analyzes were performed. In
order to determine the quality of the soft candies produced according to the determined
formulation, their physicochemical properties (pH, color,’Brix) were examined and then
sensory, statistical and microbiological analyzes were made. Soft candies made with 1%
propolis extract have significantly improved antioxidant capacity and reduced aerobic
bacterial contamination compared to control soft candies. While the addition of propolis
did not make any difference in the appearance, color and texture of the soft candies, it
made a significant difference in the taste.

Keywords: Antioxidant, Apitherapy, Bioactive, Jelly candy, Propolis
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Development of Oral Strip With High Bioactive Properties

Propolis is an important bee product in sticky form, which is collected from plants by Apis
mellifera honeybees and used for various purposes in the hive. There are more than 200
active ingredients such as isoflavonoids, flavanoids, benzophenones, phenolic acids and
terpenes. It has antimicrobial, anti-inflammatory, antioxidant and wound healing properties.
These effects of propolis have been used for many years and today it has become a product
of increasing importance with the orientation towards food supplements and natural foods.
Oral strips are new generation active ingredient carrier forms. With oral strips, the active
ingredients can be absorbed directly by the oral mucosa, thereby increasing the
bioavailability of the active ingredients. Today, it has started to be used as an active
ingredient carrier in the field of alternative food, and they offer the advantage of higher
bioavailability even at lower concentrations in high-cost foods. Within the scope of our
project, it is aimed to produce a product with high bioactive properties by producing a
mouth-melting strip enriched with propolis extract by taking advantage of the
antimicrobial, anti-inflammatory and antioxidant properties of propolis. By using propolis
extract obtained through ethanol extraction as an active ingredient at ratios of 0.5 %, 1%,
and 1.5% in the soluble mouth strip formulation, we conducted stability tests, assessed
antioxidant capacity, performed antimicrobial activity tests, and analyzed phenolic
composition (HPLC). This study is the first study on the use of propolis in mouth strip

formulation in our country, and the results obtained for the products are promising.
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DNA Damage and Aging

Deoxyribonucleic acid (DNA) is the molecule that carries genetic information for the
development and functioning of an organism. DNA consists of two linked strands that wind
around each other to resemble a twisted ladder, a shape known as a double helix. Each
strand has a backbone of alternating sugar (deoxyribose) and phosphate groups. One of
four bases is attached to each sugar: adenine (A), cytosine (C), guanine (G) or thymine (T).
The two strands are connected by chemical bonds between the bases: adenine to thymine,
cytosine to guanine. The arrangement of bases along the backbone of DNA encodes
biological information, such as instructions for making a protein or RNA molecule.

Aging is a complex process that results in the loss of the ability to restore homeostasis
following stress, which in turn leads to an increased risk of morbidity and mortality. Many
factors contribute to aging, such as the time-dependent accumulation of macromolecular
damage, including DNA damage. The integrity of the nuclear genome is essential for
cellular, tissue and organismal health. DNA damage is a constant threat because nucleic
acids are chemically unstable under physiological conditions and vulnerable to attack by
endogenous and environmental factors. To combat this, all organisms have highly
conserved mechanisms to detect and repair DNA damage.

In this study, current literature reviews and researches on DNA Damage, Aging, the effects
of DNA Damage on aging and the repair mechanisms of these damages, the factors that
cause DNA Damage and what should be done about the methods of protection from factors

are mentioned.
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Alzheimer’s Disease and Treatment Approaches

In this study, the history of Alzheimer's disease, its prevalence in the world and in our
country, clinical findings, causes, mechanisms of occurrence and possible mechanisms
explaining these mechanisms such as cholinergic hypothesis, oxidative stress hypothesis,
amyloid cascade hypothesis, tau hypothesis were mentioned. Based on these hypotheses,
the therapeutic agents that have been approved to date or are still in clinical phase studies,
their contents and the mechanisms by which they provide treatment of Alzheimer's Disease
and their components are mentioned. In addition to symptomatic treatments, many
therapeutic agents are being developed with a focus on reducing and eliminating the
causative agents of Alzheimer's disease. Among these treatments, there are two antibody
therapies that have received FDA approval. The first of these was Aducanumab and the
second was Lecanemab. There are many promising agents for the treatment of Alzheimer's
disease and clinical trials are still ongoing.

Keywords: Alzheimer's Disease, Amyloid, Antibody therapy, Tau protein
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Insulin Resistance and Current Developments

Insulin is one of the most basic anabolic hormones regulating human metabolism. Insulin
Is a peptide hormone consisting of 51 amino acids and regulating blood-glucose levels. It is
secreted by the B-cells of the pancreas to lower the high glucose level in the blood. Insulin
resistance is defined as an impaired biological response in the body, especially in the liver,
fat and muscle tissues, against insulin secretion. The cause of insulin resistance has still not
been fully discovered, and research on this subject continues. Insulin resistance is
considered in two groups as acquired causes such as aging, sedentary life, and irregular
diet, and hereditary causes such as polycystic ovarian syndrome (PCOS), miotic dystrophy,
and lipodystrophy. The most common cause of insulin resistance is obesity. Thickening
around the waist, sudden sweet cravings, feeling of satiety and weight gain are the most
common symptoms of insulin resistance. When no measures are taken against insulin
resistance, other diseases such as cardiovascular diseases, type-2 diabetes, cancer and
atherosclerosis can be triggered. Before applying a test to measure insulin resistance, the
individual's glucose tolerance, fasting-fasting blood glucose, and HbAlc values should be
examined. HOMA and QUICKY are frequently used, inexpensive and easily applied
methods. The HOMA test is an easier test to perform than other methods that can show the
presence of insulin resistance and B-cell secretion function. The HOMA value is calculated
using fasting serum glucose and insulin levels. Lifestyle changes should be made as the
first step in the treatment of insulin resistance; If no results are obtained, treatment with

drugs should be started.
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Signal Transmission Mechanisms and Clinical Reflections

Cells have the capacity to perceive and process the information that a particular molecule
exists above the threshold concentration in their environment. When the cell perceives this
information, it tries to translate it into a physiological response. Meanwhile, a series of
events occur in the cell in the form of a serial cascade. This whole process that takes place
is called signal transmission. Multicellular organisms have four basic signal transduction
mechanisms. The G-protein-mediated receptor pathway is the most common of the
receptor families involved in signal transduction and has an important role. In this
pathway, the stimulus that cannot enter the cell exerts its effects on the cell through
heterotrimeric G-proteins located in the cell membrane. Phosphotidyl inostol is hydrolyzed
by the enzyme called phospholipase C (PLC) in response to various stimuli in the diacyl
glycerol pathways, phosphatidyl inositol 4,5-biphosphate (PIP2), and diacylglycerol
(DAG) and inositol 1, 4, 5-triphosphate (IP3) are hydrolyzed in 2 A secondary messenger
is formed. Protein kinases are involved in signal transduction by providing protein
phosphorylation. Nitric oxide, or nitrogen monoxide, is a lipophilic colorless gas formed
by the combustion of oxygen and nitrogen. It is an ideal intracellular and extracellular

messenger molecule.
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Treatment of Type 2 Diabetes Mellitus and the Role of Enzyme Inhibitors

The World Health Organization (WHOQO) defines diabetes as "a metabolic disorder
characterized by chronic hyperglycemia with multiple etiologies, resulting from defects in
insulin secretion, insulin action, or both, along with impaired carbohydrate, fat, and protein
metabolism." The most common form of diabetes is type 2 diabetes, but there are other
types as well. Type 2 diabetes is largely attributed to impaired insulin production and
secretion by pancreatic beta cells, as well as insulin resistance in peripheral tissues.

This study focuses on the epidemiology, etiology, pathogenesis of type 2 diabetes, as well
as research on the treatment of this disease and the role of enzyme inhibitors in its
treatment. There is a strong genetic predisposition to type 2 diabetes, and having relatives
with type 2 diabetes significantly increases the risk of developing the disease. Various
lifestyle factors are known to play a significant role in the development of type 2 diabetes,
such as sedentary lifestyle, smoking, and excessive alcohol consumption. Considering that
approximately 90% of patients diagnosed with type 2 diabetes are obese or overweight, it is
believed that the etiology of type 2 diabetes is largely associated with diets that involve
excessive food consumption along with inadequate energy expenditure.

The recommended screening test for diabetes is the same as the diagnostic test, and a
positive screening result is equivalent to a diagnosis of prediabetes or diabetes. In
conclusion, this study highlights the importance of type 2 diabetes treatment and the role of

enzyme inhibitors in its management.
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Investigation of DNA Interactions and Photodynamic Therapy Potentials

of Water-Soluable Magnesium (I1) Phtalocyanine Compounds

Lung cancer is a type of cancer that is characterized by the uncontrolled proliferation and
development of cancer cells and the emergence of neoplasm in the lung. According to the
World Health Organization report, 2.2 million new cases of lung cancer were detected in
2020, while 1.8 million people died due to this disease. Today, methods such as surgery,
radiotherapy and chemotherapy are used in the treatment of cancer. However, it is known
that these methods have side effects that negatively affect human life. Therefore, there is a
need for alternative treatment strategies with safer side-effect profiles and new targeted
molecules. One of these alternative treatment methods is photodynamic therapy.

In this study, it was aimed to investigate the DNA interactions and photodynamic therapy
potentials ~ of  water-soluble  peripheral ~and  non-peripheral  tetra-({6-[3-
(diethylammonium)phenoxy)hexyl}oxy substituted magnesium (I11) phthalocyanine (DE-
C6-MgQ and n-DE-C6-MgQ) compounds. The DNA binding properties of the compounds
were studied using UV-Vis spectroscopy and electrophoretic method. Then, the DNA

cleavage activities of the compounds were investigated using the electrophoretic method.

Keywords: Cancer, DNA, Lung, Photodynamic Therapy, Phthalocyanine
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Assessment of Possible Usage Potential of Asphodelus aestivus in the Field

of Dermocosmetics

Dermocosmetic products are defined as care products containing active ingredients
obtained from natural sources and applied to the skin, and evaluated between the category
of medicine and cosmetics. The cosmetics industry in the world is growing rapidly with its
benefits on health, aesthetics and beauty. The sensitivity about animal rights and the
inability to achieve the desired effect from synthetic substances or the high side effects of
these substances increase the preference of herbal extracts in cosmetic formulations. In this
study, considering the increasing demand for the use of herbal extracts in dermocosmetics,
it was aimed to determine the antioxidant, antityrosinase and anticollagenase effect
potential of Asphodelus aestivus, a member of the Liliaceae family, and to reveal the use of
the species in dermocosmetics.The antioxidant capacity of the species was determined by
determination of total phenolic and flavonoid substance content, FRAP measurement,
CUPRAC assay and DPPH radical scavenging activity. As a result, it was determined that
the methanol extract from the species showed strong antioxidant activity and had a high
inhibitory effect on collagenase and tyrosinase enzymes. Asphodelus species are used in the
treatment of problems such as acne and abscess, psoriasis, burns, ringworm, wound
healing, eczema. The antimicrobial, antifungal and antioxidant effects of the species have
been reported in various previous studies. When the data obtained from our study with the
literature data are evaluated, it is thought that the species can be used in research and
development studies of new, reliable and effective products of natural origin in the

dermocosmetic and pharmaceutical industries.
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Assessment of Possible Usage Potential of Asphodelus fistulosus in the

Field of Dermocosmetics

Dermocosmetic products are defined as care products that contain active ingredients
obtained from natural sources and applied to the skin, and evaluated in the category of
medicine and cosmetics. Products obtained from herbal sources are used as free radical
scavenger, anti-inflammatory, anti-aging and skin protector in the field of dermocosmetics.
In addition, these products help reduce skin problems such as allergic, excessively dry or
oily, dehydrated, wrinkles, blemishes and acne. Asphodelus species (Liliaceae) are
popularly referred to as "giris otu, yalanci ¢iris". Asphodelus species are known to content
many secondary metabolites such as steroids, anthranoids, phenolics, flavonoids,
triterpenes, anthraquinones, arylcoumarins and glycosides. Besides, It has reported that the
species have important biological activities due to their rich content, and have been used
for treatment in various dermatological diseases and wound healing. The aim of the
research project was to determine the antioxidant capacity (determination of total phenolic
and flavonoid substance content, FRAP measurement, CUPRAC assay and DPPH radical
scavenging activity), antityrosinase and anticollagenase activities of Asphodelus fistulosus

as a dermocosmetic agent against skin aging.
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Foodborne Pathogens and Prevention

Foodborne diseases or food poisoning can be described as any toxic or infectious disease
contracted by consumption of contaminated food or water. Foods can contain many
microorganisms and some of them can be pathogenic and cause disease. These pathogens
include bacteria, viruses, prions and parasites that are ingested through food or water and
can cause food poisoning and infections. There are many pathogens associated with
foodborne diseases. The most important foodborne diseases caused by bacteria including
Salmonella spp. Escherichia coli, Shigella spp., Campylobacter spp., Arcobacter spp.,
Yersinia enterocolitica, Vibrio spp., Aeromonas spp., Listeria monocytogenes,
Staphylococcus aureus, Clostridium spp. and Brucella spp. Some food borne diseases are
caused by viruses including Hepatitis A, norovirus and some are caused by prions and
parasites including Giardia duodenalis, Toxoplasma gondii, Trichinella spiralis, Taenia
saginata and Taenia solium. Foodborne diseases are still important public health concern
leading to considerable amount of morbidity and mortality. This project study is aimed to
give information about important foodborne pathogens and associated diseases, their

transmission routes and the measures to prevent from these diseases.
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Importance of Skin Microbiome and its Relationship with Skin Diseases

Skin is the largest organ and outermost interface between the human body and its
environment, its involved in functions such as providing isolation from physical and
chemical factors and has an important role in the formation of immune response to various
pathogens. Communities consisting of microorganisms such as bacteria, fungi, viruses and
archaea living on the skin are defined as microbiota. Whereas the gene composition of
these microorganisms is defined as the microbiome, this composition may differ both
between individuals and in different regions of the same individual and is affected by
factors such as topography, gender, diseases and cosmetic usage. Deterioration in the
microbiota composition is defined as dysbiosis. Many skin diseases such as acne vulgaris
and atopic dermatitis have been associated with dysbiosis. The aim of the human
microbiome project, which was initiated as a continuation of the human genome project, is
to provide a standard resource for future research. These studies paved the way for many
new studies to determine the role of microorganisms in health and disease, the data
obtained in this way allowed us to obtain more detailed information about the role of the
microbiome in human health. Thanks to this information, it was predicted that probiotics
and prebiotics could be preventive and/or therapeutic in some diseases, and methods such

as skin manipulation and skin microbiota transplantation could be used in the future.
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Covid-19 Pandemic and the Development of VVaccines

On 12 December 2019, SARS-like viral pneumonia cases were seen in Wuhan, China. On
January 7, 2020, a new era has been entered all over the world, with Chinese scientists
stating that this virus is a new coronavirus. Coronaviruses are a very large family of
enveloped, single-stranded RNA viruses. The fact that the world faced diseases such as
Severe Acute Respiratory Syndrome (SARS) and Middle East Respiratory Syndrome
(MERS) 20 years ago has made it easier to have information about the newly released
virus. It was declared a pandemic by the World Health Organization (WHQO) on March 11,
2020, as the newly emerging coronavirus spread very rapidly all over the world. This
pandemic has caused many changes in the world. The increasing number of deaths
indicated the need to develop preventive measures against the pandemic. Rules such as
mask, social distance and hygiene have emerged. In this process, most of the countries
have started vaccination studies to prevent the pandemic. Vaccines are important
biological substances developed to prevent and protect from diseases. Due to these effects,
with the emergence of the COVID-19 pandemic, vaccine development studies have started
on many vaccine development platforms. The fastest developed vaccine in history has been
the COVID-19 vaccines. The release of COVID-19 vaccines to the market much faster
than in the past has triggered people who are hesitant about vaccination in the world and in
our country to resist vaccination. After the Spanish flu, the most devastating epidemic for
humanity has been the COVID-19 pandemic, and the importance of vaccines has been

better understood.
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Antiphospholipid Syndrome and Evaluation of Pharmacovigilance

Antiphospholipid syndrome is an autoimmune systemic disease characterized by recurrent
early pregnancy loss, fetal loss, and pregnancy morbidity with arterial/venous or small
vessel thrombosis associated with lupus anticoagulant, anticardiolipin, anti-
B2Glycoproteinl antibodies found in serum at moderate or high titer. Approximately half of
the patients with antiphospholipid syndrome have primary disease, while the other half
have an accompanying systemic autoimmune disease. In some people with autoimmune or
rheumatic diseases, exposed to bacterial or viral infections, and who have had to use certain
drugs, antiphospholipid syndrome or conditions associated with antiphospholipid syndrome
resulting from the increase of antiphospholipid antibodies in the serum may occur.
Pharmacovigilance is the science and activities carried out together with research and
development institutions, public health centers and healthcare professionals, focusing on
evaluations in the field of drug approval and safety with the discipline it has brought to the
pharmaceutical industry. The pharmacovigilance process emphasizes that every drug
released to the market should be monitored all over the world and adverse drug reports
about drugs should be reported in a single center. An adverse drug reaction is an undesired
and unintended drug response that occurs at doses that are scientifically proven to be
appropriate for the target population, used for prophylactic, diagnostic or therapeutic
purposes in a disease. The results of the antiphospholipid syndrome and the current
pharmacovigilance management were explained, and the studies of the drugs associated
with the antiphospholipid syndrome in the existing literature were reviewed, and the data
such as the total adverse event reports by years and the number of reports associated with
antiphospholipid syndrome, gender distribution ratio, age group were compiled from the

VigiAcces database

Keywords: Adverse Drug Reaction, Antiphospholipid Syndrome, Antiphospholipid
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Experimental Models Used in Autonomic Neuropathy Pharmacology

Research

The nervous system is a very complex system, although it occupies about 2-3% of the
body. It is the internal communication pathway that enables millions of cells to work in a
coordinated manner. It is divided into two as central and peripheral nervous system. The
peripheral nervous system is also divided into two due to functional differences: somatic
and autonomic (visceral) nervous system. The autonomic nervous system (ANS) is the
system responsible for the vegetative functions of the body, consisting of numerous
ganglia, plexuses, cerebrospinal nuclei and nerves. It consists of three components:
sympathetic, parasympathetic and enteric nervous system. Disorders affecting only or
predominantly these systems are classified as autonomic disorders. These disorders may be
of central or peripheral origin and present with a multitude of symptoms. However, this
review will focus on experimental modeling used in the pharmacological investigation of
autonomic neuropathy of peripheral origin. Autonomic neuropathies are a complex group
of disorders caused by damage to small unmyelinated or small finely myelinated autonomic
nerves. Disease modifying therapies used in the treatment of autonomic neuropathy consist
of a combination of non-pharmacological and pharmacological treatments. This project
focuses on the detailed study of variables affecting the progression and recovery of
neuropathy through experimental modeling and the evaluation of novel preventive

therapeutic approaches.
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Investigation of the Antiinflammatory Effect of Trimetazidine in the Model of in vitro
Psoriasis HaCaT Cell Line Model

Psoriasis is a common, chronic, T-cell mediated, inflammatory and autoimmune skin disease
characterized by erythema and scaling. The pathogenesis of psoriasis is still not fully elucidated,
and studies so far have shown that keratinocytes and immune cells play a critical role in the
development of the disease. Recent studies show that TNF-a/IL-23/IL-17 plays a critical role in the
pathogenesis of psoriasis. Especially the cytokine IL-1 family plays a major role in the pathogenesis
of psoriasis. Genetic studies have also shown polymorphism in the IL-1p gene in patients with early
and late onset psoriasis. Trimetazidine is an antianginal drug used in ischemic heart diseases. The
cardioprotective effect of trimetazidine is also attributed to its antioxidant and anti-inflammatory
properties. In recent in vivo models of acute pancreatitis and experimental sepsis, significant
reductions in serum IL-1B and TNF-o levels have been observed with trimetazidine treatment.
Human immortalized epidermal keratinocyte cells- HaCaT- is an immortalized human keratinocyte
cell line that is frequently used in skin biology and differentiation studies. In our study, in vitro
HaCaT cell line psoriasis model induced by LPS (1pg/ml) was created and cell proliferation and
IL-1pB expression, which are known to play a role in the pathogenesis of psoriasis, were evaluated in
treatment groups in which trimetazidine was applied to the cell line at different concentrations.
Within the scope of our study, WST-1, which is a colorimetric test in which the number of viable
cells is determined in the evaluation of cell proliferation, and IL-1p, which is known to increase in
psoriasis and which we expect to decrease with trimetazidine treatment, were performed using the
enzyme-linked immunosorbent test (ELISA). As a result of our study, while trimetazidine caused a
significant decrease in proliferation in cells with LPS at 50 uM, 75 uM and 100 uM concentrations,
it also caused a significant decrease in viability at 75 uM and 100 uM in healthy cells. In our study,
in which IL-1B expression was evaluated, it did not provide a significant decrease at any
concentration; An increase in IL-1B levels was observed at 50 uM and 75 uM concentrations in

healthy cell groups treated with only trimetazidine.

Key words: HaCaT, Inflammation, IL-1p, Psoriasis, Trimetazidine

This project was supported by TUBITAK 2209-A University Students Research
Projects Support Program.

103



NAME-SURNAME: Sena KUCUKYILDIZ and Saliha ATALAR
ADVISOR: Assist. Prof. Yesim KAYA YASAR

Investigation of Akt/Gsk3p Pathway in Allergic Airway Inflammation

Induced by Ovalbumin and Lipopolysaccharide Administration in Mice

In asthma, one of the chronic inflammatory respiratory diseases, there is a progressive
decrease in airway function despite current treatments. Wingless/integrase-1 (WNT) is a
signaling pathway that plays an important role in processes such as cell proliferation,
structural/functional cell differentiation and embryogenesis. In the literature, the WNT
signaling pathway has been shown to play an important role in idiopathic pulmonary
fibrosis, asthma and chronic obstructive pulmonary disease. Glycogen synthase kinase-3
beta (GSK-3p) is a serine/threonine protein kinase that phosphorylates and inhibits various
proteins such as glycogen synthase. Phosphorylation of -catenin, the intracellular effector
protein of the canonical WNT pathway, by GSK-3B leads to its ubiquitination and
degradation. GSK-3p, on the other hand, is inhibited by phosphorylation at the serine-9 site
via the Akt pathway. Due to the increased level of phosphorylated GSK-3p, degraded -
catenin translocates to the nucleus and activates the transcription of canonical WNT-
pathway-dependent genes. In this study, in a model of allergic airway inflammation, the
relationship between the Akt/GSK-3f pathway and the canonical and non-canonical WNT
pathway and the contribution of the Akt/GSK-3p pathway to the therapeutic effect of
montelukast on airway inflammation and bronchial hyperreactivity were examined by
western blot analysis. The phosphorylation of the Akt pathway was higher in mice with
experimental asthma compared to the control. Inhibition of the canonical WNT pathway
partially reduced the rate of AKT-phosphorylation in asthmatic mice. Montelukast
treatment prevented AKT-phosphorylation in a dose-dependent manner. Our results
suggest that montelukast treatment modulates the WNT pathway by interacting with the
AKT/GSK3 pathway. Accordingly, the therapeutic effect of montelukast is thought to be
mediated by the AKT/GSK3p pathway.
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Current Evaluation of The Teratogenity Potential of Drugs Affecting The

Central Nervous System

Drug use during pregnancy has been increased, especially in the last 30 years. It has been
determined that 90% of women use at least 1 drug during pregnancy. According to the data
obtained in the last 15 years, an average of 4.2 drugs are used during pregnancy. It was
found that 2-59% of the drugs which is used during pregnancy are in the 'D' group
according to the US Food and Drug Administration pregnancy risk classification. In some
cases, women may use drugs that may adversely affect the fetus at the beginning of the
pregnancy period, when they do not yet realize that they are pregnant. The safety profile of
many drugs in humans during pregnancy is not exactly determined. It is important to
evaluate the efficacy and safety profile of drugs used in the treatment of chronic diseases,
and also the drugs commonly used during pregnancy such as analgesics and antiemetics on
the mother/fetus. Data on the effects of many drugs during pregnancy are limited due to the
fact that the findings obtained in pre-clinical studies do not fully reflect the data in humans,
and pregnant women are excluded from clinical studies. This is a review study evaluating
the teratogenicity potential of drugs acting on the central nervous system (CNS). The data
on the use of drugs affecting the SSS during pregnancy were obtained with current studies
in databases such as ScienceDirect®, Google Scholar®, Uptodate®. Accordingly, the use of
antidepressants such as paroxetine and chlorpromine should be avoided during pregnancy.
Typical antipsychotics can be used in cases where the benefit to the mother outweighs. The
teratogenic potential of antiepileptic drugs valproic acid, carbamazepine and topiramate
was determined. There is a need for more studies on the use of novel drugs during

pregnancy.
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The Role of Pharmacist in Rational Use of Oral Contraceptives

Oral contraceptives, one of the most commonly prescribed drug groups in women of
reproductive age, contain synthetic estrogen and progesterone analogues that prevent
unwanted pregnancy by centrally disrupting the hypothalamic-pituitary-ovarian axis and
acting on the reproductive organs. Nowadays, it is the most preferred method of birth
control, and it is estimated that approximately 65 million women worldwide use oral
contraceptives. Oral contraceptives are divided into three groups as those containing
estrogen and progesterone (combined oral contraceptives), progesterone-only
contraceptives (mini-pills) and emergency contraceptives. The most commonly used agents
are a combination of drugs containing both estrogen and progestin. Ethinyl estradiol and
mestranol are the two most commonly used estrogens, and in addition, various progestins
are used in treatment today. In recent years, oral contraceptive regimens have been changed
to increase tolerability, improve overall contraceptive effectiveness, and reduce side effects
to ensure safe and correct use. It is known that there are various problems in clinical use of
oral contraceptives due to the fact that they have a widespread indications, beliefs that
affect fertility, privacy and known side effects. For this purpose, contraceptive counseling
given by health professionals, especially pharmacists, can help preventing the unwanted
pregnancies by encouraging sexually active individuals, couples and to apply the right
medical treatment. In this study, oral contraceptives and their clinical indications were

explained and the role of the pharmacist in their rational use was examined.
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Investigation of the Effects of Oleuropein on Mouse Detrusor Muscle

Contractility

Olea europaea L. (olive) is the best-known species of the Olea genus, which grows in the
Mediterranean region and is used as a nutrient. Olive has been used in the treatment of
various diseases since ancient times due to its nutritional properties and the bioactive
components it contains. It is known that phenolic compounds obtained from the olive
leaves and fruits are responsible for various biological activities, and studies showed that
the main iridoid glycoside, oleuropein, is responsible for antioxidant, anti-inflammatory,
anticancer, hypoglycemic and cardioprotective activities. Due to its natural origin, studies
to evaluate the efficacy of oleuropein in recent years have focused on the treatment of
many diseases for which treatment strategies are limited. However, the direct effect of
oleuropein on detrusor contractility is still not completely investigated. In this study, the
effect of oleuropein on isolated mouse detrusor smooth muscle contractility was
investigated using the isolated organ bath system, which is one of the basic
pharmacological research methods. Oleuropein at higher concentration (10-3 M) relaxed
KCl-precontracted detrusor strips dramatically. The contractile responses to KCI, carbachol
(CCh), and electrical field stimulation of detrusor strips were significantly abolished by
oleuropein (p<0.01, p<0.05). Our result showed that oleuropein is a promising agent in
pathological conditions with increased bladder contractility such as overactive bladder.
Additionally, further studies are needed to elucidate the mechanism of relaxant effect of

oleuropein.
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Current Status of Therapy and Clinical Studies in Epilepsy

Epilepsy, one of the most common neurological diseases worldwide, is managed to be
controlled with the chronic use of antiepileptic drugs. Recently, several antiepileptic drugs
targeting ion channels and neurotransmitter systems as GABA and glutamate that play key
role in abnormal neuronal firing in epilepsy have been effectively utilized. The type of
epilepsy, age, gender, comorbidities, drug interactions and cost are significant factors in the
selectio of antiepileptic drugs. Research on the development of novel antiepileptic drugs is
in progress due to the several side effects of existing drugs that limit their clinical use, the
presence of special risks for some patient populations, and their inadequate efficacy in
approximately one-third of cases. Promising novel drug molecules target various receptors,
ion channels, and neurotransmitter transmissions mediating to epileptogenesis have been
discovered. Efficacy and safety assessments of existing drugs in clinical studies are
ongoing in various patient groups, especially in pediatric patients, and in some rare
epilepsy syndromes. epilepsy and its clinical classification, general pharmacological
properties of antiepileptic drugs, drug selection, drugs under development and current

clinical studies were critically reviewed.
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Investigation of the Expression of Wnt/B-Catenin Pathway Proteins in
Bladder Tissue in Cyclophosphamide-Induced Acute and Chronic
Cystitis Models in Mice

Cystitis or bladder inflammation is one of the lower urinary system diseases that impact
adversly the quality of patients’ life due to bladder dysfunction. Current pharmacological
treatment approaches are symptomatic and their effectiveness is limited. There is a demand
for novel drugs that are effective on progression. Therefore, anti-inflammatory approaches
are under intense research. The wnt/B-catenin pathway is currently the most investigated
wnt signaling and it mainly regulates the intracellular level of -catenin, a transcription co-
activator. Recently, it has been reported that disturbances in wnt/B-catenin signaling
contribute to the development of inflammatory diseases. However, its role in bladder

inflammation is unknown. In this study; expressions of wntl, GSKSBSerg

and B-catenin
proteins of the wnt/B-catenin signaling pathway in the bladder tissues were investigated by
western blot method in cyclophosphamide (CP)-induced acute and chronic cystitis models
in mice. Acute cystitis was induced by single dose (300 mg) and chronic cystitis by
multiple dose (80mg/kg, every other day for a period of 7 days) intraperitoneal CP. Control
mice were given saline. The bladders were removed 24 hours after the last drug
administration and used for western blot analysis. In the acute cystitis model, bladder Wnt1

expression decreased in the model group while expression of GSK3p°"

and B-catenin
significantly increased compared to the control group. No change was observed in the
chronic cystitis model. Our results suggest that the wnt/B-catenin signaling pathway may be
a therapeutic target for acute cystitis and that agents inhibiting this pathway may be

effective in the treatment of cystitis.
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Dermocosmetic Investigations of Hamamelis virginiana (Witch Hazel)
Plant

Hamamelis virginiana L., belongs to the family of Hamamelidaceae, is a tree or shrub that
sheds its leaves in winter and is known as witch hazel among the people. H. virginiana
grows in North America in parts of Nova Scotia, Wisconsin, and southern North Florida
and East Texas. In New England and Appalachia regions, the leaves, branches, bark
collected from nature were subjected to distillation and preparations used in the
pharmaceutical and cosmetic industry were obtained. The oil, isolated by steam distillation
from fresh leaves and twigs, is used as a mild astringent and is also recommended for
certain skin conditions such as boils, ulcers, itchy eczema, bruises. It has been stated that
extracts from the branches are used to treat swellings, inflammations and tumors.
Secondary metabolites such as essential oil, hamamelitannin, catechins and gallic acid were
obtained from both bark and leaves. In this study, the literature showed that extracts
obtained from the H. virginiana plant could be a new skin care ingredient, especially with
anti-inflammatory and anti-acne effects.
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Phytochemical and Biological Activity Studies of Matricaria chamomilla
Plant

Matricaria chamomilla, also known as May chamomile in our country, is a famous
medicinal plant used worldwide. It is widely used in traditional medicine to treat many
diseases. Phytochemical composition of M. chamomilla; It has been shown to contain more
than 120 components, including 28 terpenoids and 36 flavonoids. M. chamomilla essential
oil mostly; It consists of a-bisabolol and its oxides A and B, bisabolone oxide A, terpenoids
such as kamazulene and [-farnesene. M. chamomilla extract; It contains phenolic
compounds including apigenin, luteolin, quercetin, rutin and naringenin flavonoids,
umbelliferone and herniarin coumarins, phenolic acids such as chlorogenic acid and caffeic
acid. M. chamomillan; It has many biological effects such as antioxidant, anti-
inflammatory,  antimicrobial, anticancer, antispasmodic, antihyperglycemic and
antihyperlipidemic, neurological and psychiatric, hepatoprotective and nephroprotective,
antiallergic. In folk medicine; It has internal, external, aromatherapeutic and homeopathic
uses. It is widely used in pharmacies in medical preparations with its proven biological
effects. In this study, data on M. chamomilla taxonomy, botanical features, ethnomedical

uses, phytochemical and biological properties were gathered and summarized.
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Essential Oil and Biological Activity Studies of Rosa damascena Plant

Rosa L. (Rose) is a perennial woody fragrant plant in the form of a bush, belonging to the
Rosaceae family. Most of the species are grown in Turkey and are used in different areas.
The aim of the study was to elucidate the essential oil components from Rosa damascena
Mill and to investigate the biological activity in the literature. R. damascena extracts are
one of the most widely wused rose species in public health treatments.
Neuropharmacological, hypnotic, analgesic, anticonvulsant effects of R. damascena
extracts have been reported. It is known that rose flowers contain a lower percentage of
essential oils compared to some other herbs such as thyme and mint.

In the literature, in study conducted at Siilleyman Demirel University, Faculty of
Agriculture, essential oil was obtained from freshly picked rose petals by water distillation
method. Essential oil ratios (% v/w) in petal leaves were calculated and essential oil
components were determined by GC-MS method. The main compounds of R. damascena
essential oil were found to be geraniol (35.52%), citronellol (25.6%), and nerol (16.58%).
Monoterpenic alcohols and paraffinic hydrocarbon class compounds were stated to be the
main fragrant components of the rose stearopten phase. Citronellol and geraniol are the
main components in rose essential oil. Damascenon and some sulfur compounds were
reported to be minor components in the essential oil.

Antimicrobial activities of rose essential oil against Staphylococcus aureus, Escherichia
coli and Salmonella typhi microorganisms have been reported. In addition, antiviral
activity of rose essential oil against Herpes simplex virus has also been reported. It has
been stated that the nonadecane compound, which is the main component in rose essential
oil, has antibacterial activity. Studies have shown the therapeutic use of R. damascena

essential oil.
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Medicinal Plants Used in Skin Diseases

The skin, which surrounds the body as a physical barrier and provides the first line of
defense against dangers, is frequently affected by parasitic, viral, and bacterial infections,
rashes, fungi, pigmentation disorders, trauma, tumors, and cancers. Plants have been used
throughout history for purposes such as treating diseases, preventing illnesses, and
improving health conditions. According to data from the World Health Organization, 25%
of pharmaceutical drugs are derived from medicinal plants. According to the FAO, 30% of
drugs contain compounds derived from plant materials. People prefer herbal products
because they believe they are safe and economical. Statistics show that one-third of
dermatological patients use traditional treatments, and when ranked in terms of frequency
of use, herbal remedies rank fourth. The most commonly treated diseases are acne,
psoriasis, dermatitis, and fungal infections. The lack of standardization in terms of
concentration and purity of active substances in plants, the inability to control their side
effects, and the public's lack of sufficient knowledge about special conditions such as
pregnancy have necessitated some regulations in the sale of herbal products. On October 6,
2010, a new regulation came into effect regarding the determination of procedures and
principles to be followed regarding the effectiveness, reliability, and quality of medicinal
products and herbal preparations derived from plants with protective/treatment effects on
human health and having traditional use, and the issuance of licenses. As part of this
research project, clinical studies and traditional uses of ten plants, including Melaleuca
alternifolia, Aloe vera, and Centella asiatica, which have been shown to be effective in skin

conditions such as eczema, acne, and psoriasis, have been compiled.
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Flavonoid Structured Molecules Used in Cosmetics and Extracts

Containing Flavonoids and Herbal Products

Since ancient times, people have been concerned about beauty. As a result, the use of
herbal products for achieving a beautiful, smooth, and vibrant skin has been a continuous
practice throughout human history. These practices continue to this day under the umbrella
of cosmetics. Cosmetics are known as products that improve the health and appearance of
the skin, hair, and nails. Depending on their ingredients, these practices can be classified
into two groups: modern cosmetics and traditional cosmetics. In recent years, people have
been preferring natural cosmetic products over modern ones for cosmetic purposes. When
it comes to natural cosmetic products, those derived from plants are increasingly preferred
over those derived from animals. This study focuses on flavonoids, which are natural
products derived from plants and have gained popularity in recent years. Flavonoids are an
important and diverse class of polyphenols found abundantly in plants, fruits, and seeds,
responsible for their color, aroma, and taste. In cosmetics, they are used for their
antioxidant activities, protective effects against harmful effects of sunlight, and their ability
to prevent hyperpigmentation. The study conducted necessary literature research to
examine the properties of flavonoids, products containing flavonoids, and extracts of
flavonoids. The specific purposes for which these flavonoids and products can be used in

cosmetics were elucidated.
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Natural Molecules Used in Oncologial Diseases

Cancer is the uncontrolled growth of abnormal cells. It originates in an organ or body
structure and consists of small cells that have lost the ability to stop growing. When cancer
reaches a size of approximately 1 cm or 1 million cells, it can be detected as a mass, tumor,
nodule, lump, or lesion. However, blood and bone marrow cancers are exceptions to this
general rule and are typically identified through laboratory tests. The main methods used in
cancer treatment are: radiation therapy, chemotherapy, surgical techniques, stem cell
therapy, hormonal therapy, biological therapies, immunotherapy, cancer vaccines, cancer
growth inhibitors, and gene therapy. These treatment methods can be used depending on
the type and stage of cancer, as well as the patient's condition. This study examines natural
molecules used in oncological diseases. Plant and microbial-based anticancer drugs derived
from natural sources play a significant role in cancer treatment. Plant-derived anticancer
drugs include Vinca alkaloids, taxanes, camptothecins, and epipodophyllotoxins, while
microorganism-derived anticancer drugs include cytotoxic antibiotics. Furthermore, drugs
obtained from marine organisms are being investigated for their potential anticancer
activity. Natural anticancer drugs can inhibit the growth of cancer cells, halt their division,
or trigger their death. Natural sources such as plants, microorganisms, and marine
organisms have significant potential for the discovery of new anticancer drugs. The study
provides information on the structure, mechanism of action, indications, toxicity,
pharmacokinetics, and resistance of the natural molecules used by conducting the necessary
literature research, thereby shedding light on their use in humans.
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Traditional Herbal Medicine Products Licensed by the Ministry of Health
in Our Country, Phytochemistry and Biological Effects of These Products

In our country, traditional herbal medicinal products approved by the Ministry of Health
are only offered to the market through pharmacies. In this context, there are 38 different
preparations on the market in our country. In this study, it was aimed to review the
phytochemical content, clinical studies and drug interactions of medicinal plants included
in the composition of these products. Databases such as Google Scholar, Pubmed,
ScienceDirect were searched and 77 articles were included in the study. The composition
of GBTUs in our country includes plants such as Ginkgo biloba, Silybum marianum,
Hedera helix, Nigella sativa, Passiflora incarnata, Punica granatum, Vitis vinifera. These
plants have been identified to contain flavonoids, phenolic acids, terpenoids, saponosides
and alkaloids. Clinical studies have shown that they can be used in liver disorders,
dementia, treatment of leg pain due to occlusive type vascular diseases, to strengthen the
immune system, to relieve mild symptoms of stress and insomnia, to reduce painful
osteoarthritis, pain in muscles and joints, and to help and support the symptomatic
treatment of inflammatory bronchial diseases. In order to ensure the rational use of
medicinal plants, to prevent the unconscious and uncontrolled use of medicinal plants and
to prevent medicinal plant-drug interactions, the number of traditional herbal medicinal
products whose indications have been confirmed by clinical studies approved by the

Ministry of Health and put on the market should be increased.

Keywords: Ministry of health, Pharmacy, Traditional herbal medicinal product

117



NAME-SURNAME: Seher ERSOY
ADVISOR: Assoc. Prof. Gulin RENDA

Comparison of Antioxidant Activities of Rosmarinus officinalis L.
Extracts and Commercial Products

Rosmarinus officinalis L. (Rosemary) from the Lamiaceae family is an important medicinal
plant with antimicrobial, antioxidant, antiviral, and immunostimulant effects. Products
prepared from rosemary extract are used in European Union member countries and in the
United States due to their antioxidant activities. As a result of the biological activity and
phytochemical studies on the rosemary plant in the literature, it was stated that the effect
was not caused by a single substance in the plant, but by its extract containing phenolic
substances. No study was found in which the antioxidant activities of the preparations
containing R. officinalis extract sold in Turkey and the extracts with different properties
obtained from the plant were compared. In our study, it was aimed to develop the extract
with the highest antioxidant capacity from rosemary. Two commercial products containing
rosemary extract offered for sale in Tiirkiye were obtained. Aerial parts of R. officinalis
were collected from Trabzon and Aydin. Rosemary samples were extracted with 100%
methanol, 70% methanol, acetone, ethyl acetate, and 30% ethanol. In addition, extracts
with high phenolic content were prepared by using acidic hydrolysis and basic hydrolysis
methods. Antioxidant activities of all samples were investigated by in vitro
phosphomolybdenum reducing antioxidant capacity (PRAP), ferric-reducing antioxidant
power (FRAP), 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging assays. In
addition, the total phenol values of the extracts were calculated. Antioxidant activities of
the prepared extracts were found to be higher than commercial products at DPPH assay.
Extracts prepared by acid hydrolysis method from samples collected from both localities
showed higher PRAP activity than other extracts and commercial products. This study is
the first study that compares the antioxidant effects of commercial products and rosemary
extracts with different properties. Our study has important findings about obtaining
products with high antioxidant effects from rosemary.
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Herbal Raw Materials in Dermocosmetics

Dermocosmetics are preparations that actively change the structure and function of the skin
and its appendages through biological and physiological effects, thereby exerting cosmetic
effects. Today, it is known that cosmetic products may be harmful and even have
carcinogenic effects due to the synthetic chemicals and endocrine disruptors in them, and
consumers prefer products containing natural sources instead of these products. The
diversity of natural products and their potential to compete with existing synthetic products
have led the industry to search for raw material alternatives within natural resources. In a
study conducted in our country, phytocosmetics offered for sale in pharmacies were
investigated, and it was determined that 394 plants were included in 3468 phytocosmetics
products. Our research project aims to review pure plant-derived substances used as

effective ingredients in dermocosmetic products.
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Primula auriculata Lam. Biological Activities of different extracts of the

plant

A total of 12 taxa belonging to 8 species of Primula genus grow naturally in our country.
Except for Primula davisii, most of these taxa are distributed in Northeast Anatolia. It has
been reported that various Primula species has been used in diseases such as epilepsy,
insomnia, asthma, and for food poisoning. The aerial parts of P. auriculata were collected
from Trabzon and extracted with 80% methanol and fractionated with n-hexane,
dichloromethane, and n-butanol. The acetylcholinesterase, butyrylcholinesterase,
tyrosinase, and a-glucosidase inhibitory activities of all the extracts obtained and their
effects on DNA damage were investigated by in vitro studies. n-butanol extract showed the
highest DPPH free radical scavenging activity at 500 pg/ml concentration with
87.23+0.19% inhibition value, and n-butanol extract showed the highest tyrosinase
inhibitory activity with 62.94+£1.40% inhibition value at 200 pg/ml concentration.
Dichloromethane extract inhibited acetylcholinesterase 32.38%+7.79% at 200 pg/ml
concentration, and n-hexane extract inhibited butyrylcholinesterase 41.03+£1.93% at 200
ug/ml concentration. The extracts did not show any significant a-glucosidase enzyme
inhibition activity and DNA damage effect. The extracts were found to protect plasmid

DNA against Fenton reagents due to the increased percentage of form 1.
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Pharmaceutical Evaluation of Animal-Derived Raw Materials

Animals produce a variety of bioactive compounds that have many biological functions on
human health. For this reason, animals and animal products have been used as a medical
resource in the treatment of many diseases in almost every culture. The ethnobiological
data obtained by compiling this material, which is used among the public, has been a
source of inspiration for the development of many drugs. Many compounds of animal
origin, after being metabolized, act as substrates for the synthesis of important
biomolecules or as modulators that affect the structure and function of organs and tissues.
In our study, animal sources that are prominent in drug discovery are presented and the
effects and uses of substances isolated from these sources are compiled and the place of

animal sources in pharmacognosy is discussed.
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Natural Products Used in the Treatment of Psoriasis

Psoriasis is an autoimmune skin disease that occurs as a result of hyperproliferation of
keratinocyte cells in the skin and inflammation of immune cells. Psoriasis affects millions
worldwide and has an increasing prevalence. Although the pathogenesis of the disease has
not been fully elucidated, the agents used in the treatment of psoriasis have been developed
over molecules and mediators that are thought to play an important role in the pathogenesis
of the disease. The agents used in the treatment are used orally, topically and systemically.
However, there are combined treatments developed with phototherapy and other treatment
modalities accompanying phototherapy. Herbal products have also been used for many
years in the treatment of psoriasis. There are studies showing that various alkaloids,
terpenoids, polyphenols, steroids, fatty acids, lipids and phenylpropanoids can have
immunomodulatory and anti-inflammatory effects in the treatment of plaque psoriasis. As
a result, many natural products are used orally or topically in the treatment of psoriasis,
and studies on the development of new formulations continue. In this review, natural
products such as Vitamin D analogues, fumaric acid esters, dithranol, coumarins and
various plants used in the treatment of psoriasis are mentioned and the effects of these

products on the disease are explained.
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The Role of Colchicine in Familial Mediterranean Fever and Its Sources

Familial Mediterranean Fever (FMF) is an autosomal recessive disease that is common
among Sephardic Jews and Armenians. FMF is characterized by serositis recurrent
episodes of fever and lasting 24-72 hours. Some patients have renal amyloidosis and skin
lesions. The diagnostic test is molecular genetic testing. The MEFV gene is currently the
only gene known to be associated with FMF. Molecular genetic testing of the MEFV gene
specifically looks for the presence of the p.Met694Val allele. Colchicine may be
recommended to family members in the presence of p.Met694Val allen because renal
amyloidosis can be prevented with colchicine. Since 1972, colchicine has become the drug
of choice for prophylaxis against FMF attacks and FMF-related amyloidosis. While the
dose is 1.2-2.4 mg/day in adults, it usually starts with 0.3-1.2 mg/day in children
depending on age and weight, and can be increased up to 2 mg/day, depending on the
frequency of attacks. Colchicine also has anti-inflammatory and immunosuppressive
effects. Colchicine is used in the treatment of recurrent pericarditis, and some
dermatological disorders; and as an antitumor agent. Colchicine is a protoalkaloid in
tropolone structure that is neutral in aqueous solutions, and also it can be extracted with
chloroform in alkali or acid solutions. The most important colchicine sources are
Colchicum and Gloriosa (Colchicaceae) species. Colchicine and its derivatives extracted
from Colchicum autumnale (autumn crocus or meadow saffron) and Gloriosa superba
species are used as commercial sources. Apart from agricultural production, it is tried to
increase the production capacity with bioproduction techniques. Biomanufacturing is an
industrial technology that produces a wide variety of biotechnology products, including
high-quality biopharmaceuticals, with current good manufacturing practices. In response to
the specific challenge of underproduction, an upstream bioproduction technology has been
developed using biorhizomes in which biosynthetic genes, enzymes and mechanisms are
used to produce colchicine.
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Toxic Effective Compounds in Essential Oils and Their Effects

Essential oil; It is the name given to mixtures produced by all living creatures and
containing volatile substances. Essential oils can be stored in various organs in plants.
Essential oils contain terpenic or non-terpenic volatile compounds. Various studies have
been conducted on the fact that essential oils and their ingredients, which are the most
widely used in aromatherapy, food and cosmetics sectors, can exhibit toxic effects as well
as antibacterial, antifungal, anthelmintic, antiprotozoal and antitrichinellosis effects. These
toxic effects are mostly due to essential oils taken orally, inhaled and dermally. In case of
exposure to essential oils, various toxic effects such as teratogenicity, neurotoxicity,
carcinogenicity, dermatitis may be encountered. The toxicities observed may be dose-
dependent or dose-independent. Essential oils are generally seen as safe, but with the
spread of aromatherapy, they may pose a risk of many drug interactions. In this study, it
was tried to draw attention to the most common essential oils and their components and

their possible toxic effects.
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The Role of PARP Inhibitors in Anti-Cancer Drug Development

Cancer is a disease associated with the growth and spread of mutations caused by internal
and external factors of the genes responsible for the way various cells work, growth,
division, or apoptosis. The basis of this genetic disorder is oxidative stress and
abnormalities found in replication. 21. the prevalence and cost of this disease have
increased over the century. Chemotherapeutic drugs provide inhibition on various enzymes
to ensure the spread or complete apoptosis of cancer cells. But the chemotherapeutic drugs
used not only provide apoptosis of cancer cells, but also have cytotoxic effects on healthy
tissues. Selectivity is becoming important to reduce the cytotoxic effect. One of the
treatment approaches that provides selectivity to cancer cells is Poly(ADP-ribose)
Polymerase (PARP) enzyme inhibition. Poly(ADP-ribose) is a modification or signaling
molecule that regulates many aspects of human cell biology. PARP is an enzyme found in
eukaryotic cells that activates in response to DNA damage and plays a role in various repair
mechanisms. Single chain fractures cannot be repaired by PARP enzyme inhibition, and
thanks to this, the cell goes into necrosis or apoptosis. Olaparib, Talazoparib, Rucaparib
and Niraparib are potent and selective inhibitors of the PARP enzyme that have recently
been approved for the treatment of ovarian cancer. Within the scope of this study, synthesis
characterization, biological activity, synthesis, molecular modeling studies of Olaparib,
Rucaparib, Niraparib, Veliparib and Talazoparib compounds from PARP inhibitors and
various derivatives based on pharmacophoric parts of these compounds were investigated
using pubmed, Scifinder, clinicaltrials databases. The data obtained were compiled within

the scope of this study.
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Roles of Histone Deacetylase Derivatives in Cancer Treatment

Cancer is one of the most important causes of death all over the world. Early diagnosis and
treatment of cancer are needed for better health management. The evaluation of cancer is
carried out to cover its nature, risks, cancer prevention, and health management. Cancer has
been thought to be the result of a wide variety of genetic and genomic changes, such as
amplifications, translocations, deletions, and point mutations. The dramatic endpoints of
these are the activation of oncogenes and the inactivation of tumor suppressor genes. In
addition, the formation of cancer can also be associated with epigenetic expressions. The
field of epigenetics is related to the inheritance of information based on gene expression
levels, in contrast to genetics, which is the field of information transmitted on the basis of
gene sequence. DNA methylation and post-translational histone modifications are the main
epigenetic modifications in mammals and especially in humans. A typical feature of human
cancer is that DNA methylation is liberalized and histone modifications, especially histone
acetylation, have fatal consequences associated with gene transcription deregulation. Due
to the large number of oncogenic genes regulated by HDACs (histone deacetylases),
HDACs (histone deacetylase inhibitors) are used as an alternative to anticancer agents that
show good antitumor efficacy in vitro and in vivo. Natural or chemically synthesized
HDACSs discovered in recent years can be divided into four main categories according to
their chemical structure. These categories are hydroxamic acids (e.g. SAHA and
trichostatin A [TSA]), fatty acids (e.g. VPA and butyric acid), benzamides (e.g. entinostat
[MS-275] and tucinostat [chidamide, CS055]) and cyclic peptides (e.g. romidepsin
[FK228] and picaridin). In this thesis study, we have compiled literature information by
examining the histone deacetylation inhibition mechanism from epigenetic modifications,
which is a new field in cancer treatment, and the compounds “Belinostat, Panobinostat,
Entinostat, Vorinostat and Valproic acid”, which are the most commonly used compounds

in the clinic from HDAC derivatives, in terms of pharmacological and medicinal chemistry.
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The Roles of Epidermal Growth Factor Receptor Inhibitors in Cancer

Treatment

Mutations can occur in somatic cells when DNA damage caused by acquired or
environmental factors cannot be repaired. These mutations can lead to the formation of
growths with immune evasion, decreased apoptosis and angiogenesis ability, invasion, and
metastasis capability, which are collectively known as cancer. Cancer is characterized by
uncontrolled cell proliferation and is one of the deadliest diseases of our time.

In cancer treatment, the main goal is to control or eliminate cancer cells while minimizing
damage to healthy cells. One promising therapeutic approach that exhibits selective activity
against cancer cells is the inhibition of the epidermal growth factor receptor (EGFR).

EGFR is a transmembrane glycoprotein belonging to the ErbB/HER family, which
regulates important cellular events such as cell proliferation, differentiation, metabolism,
survival, migration, and cell cycle. The discovery of the association between cancer and
EGFR overactivation or abnormal expression in various cancer types has led to the
exploration of EGFR inhibitors. Studies have shown that EGFR inhibitors can exhibit
selective activity against cancer cells.

Within the scope of this study, the structures, syntheses and pharmacological properties of
EGFR inhibitors “Gefitinib, Erlotinib, Afatinib, Neratinib and Osimertinib” were
investigated using databases such as “Scifinder, PubMed, Web of Science”, and the data

obtained were compiled.
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Synthesis of Potentially Anticancer Novel Mannich Bases

Triazole ring is an isostere of imidazole, oxazole, and thiazole rings and plays a vital role
in designing various bioactive molecules. 1,2,4-triazole is one of the most studied classes
of compounds in medicinal chemistry due to its different biological activities, especially
anticancer, antibacterial, and antifungal. Anastrozole, letrozole, and vorozole containing
the 1,2,4-triazole ring are antineoplastic drugs used as aromatase inhibitors in the treatment
of breast cancer. Mannich reactions occurring in a single three-component step synthesize
organic molecules bearing various functional groups. In this study, three (two new) 5-(4-
hydroxyphenyl)-4-(4-phenyl)-2-[(morpholine-4-yl/piperidin-1-yl/N,N-dimethylamino)met-
hyl]-3H-1,2,4-triazole-3-thione compounds (CO-4, CO-5, CO-7), which are expected to
show anticancer activity by using 1,2,4-triazole carrying the active hydrogen component
and various secondary amine derivatives, were synthesized. For this purpose, 4-
hydroxybenzohydrazide (CO-1) was synthesized by refluxing ethyl paraben and hydrazine
hydrate in ethanol. The resulting hydrazide was heated with phenylisothiocyanate in
ethanol to obtain 1-(4-hydroxybenzoyl)-4-phenyl thiosemicarbazide (CO-2). The 1,2,4-
triazol-3-thione ring was closed by cyclization of thiosemicarbazide in an alkaline medium
and 5-(4-hydroxyphenyl)-4-phenyl-3H-1,2,4-triazol-3-thione (CO-3) was synthesized. In
the last step, Mannich bases (CO-4, CO-5, CO-7) were obtained by treating morpholine,
piperidine or N,N-dimethylamine, and formaldehyde in ethanol. The structures of the
synthesized compounds were characterized using *H and *C NMR and FT-IR spectral

methods.
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Investiation of BACE Inhibitors For The Treatment of Alzheimer’s

Disease

Alzheimer's Disease (AD) is the most common form of dementia; it is estimated that 47
million people worldwide have the disease. AD is a progressive neurodegenerative disease
characterized by reduced cognitive function, difficulties with activities of daily living,
behavioral changes, and psychiatric symptoms. The disease is divided into three symptom
stages, showing signs such as significant memory loss, personality changes, behavioral
disorders, and loss of speech and abstract thinking abilities. To date, there is no definitive
cure for AD. Current treatments aim to halt the progression of the disease, alleviate
symptoms and improve the patient’s quality of life. One of these treatments is -site APP-
cleaving enzyme 1 (BACE-1) inhibitors, which are involved in the cleavage process of the
amyloid precursor protein (APP) that leads to the formation of the neurotoxic amyloid 3
(AP) protein following the completion of y-secretase function. The resulting insoluble AB
aggregates lead to plague accumulation and neurodegeneration. Therefore, BACE-1 is one
of the promising targets for Alzheimer's treatment. This approach has led to the
development of potent BACE-1 inhibitors that have advanced in clinical trials. However, a
high rate of failure of drug candidates focusing on BACE-1 has been observed. This may
be related to the fact that Af accumulation occurs years before the onset of dementia
symptoms and reducing the level of AP production after the diagnosis of dementia does not
provide clinical benefit. This study aims to investigate Alzheimer's Disease and BACE
inhibitors. The literature search was performed using central databases such as Web of
Science, ScienceDirect, Google Scholar and ClinicalTrials. In addition, current studies
were reviewed and compounds activities and pharmacokinetic properties showing

inhibitory effects were evaluated.
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Synthesis and Characterization of Some Novel Thiourea Derivatives

According to the literature, it can be seen that thiourea derivatives are responsible for many
biological effects according to the substituents they contain. It is known that 1,3-
disubstituedthioureas have been used as active substances in the treatment of some
diseases, by reducing or eliminating their symptoms. Within the scope of our research
project, it is planned to synthesize a new series of thiourea derivative compounds with
possible biological activity. In this context, 5-fluoro, 5-methyl and 5-
trifluoromethylanthranilic acid derivatives were chosen as the amine source. The target
compounds were obtained by heating the derivatives with 4-nitrophenyl or
phenylisothiocyanates in dry acetone medium. After the end of the reaction was controlled
by TLC method, the precipitate formed was filtered, dried and purified by crystallization.
The structures of the obtained compounds were elucidated by using different spectroscopic
methods such as elemental analysis, IR, *H-NMR and *C-NMR.

In this study, the synthesized and characterized compounds’ inhibitory effects were
evaluated against a-glucosidase, DPPH radical scavenging and acetylcholinesterase
enzymes in Karadeniz Technical University, Faculty of Pharmacy, Department of
Biochemistry.
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Current Studies On 4(3H)-Quinazolinone Derivatives

The 4(3H)-quinazolinone moiety is found in the structure of many compounds that are drug
active ingredient candidates in novel drug development studies and is used in the treatment
of various diseases due to its wide pharmacological activities. In recent studies, it has been
observed that 4(3H)-quinazolinones have a very important role in the discovery of
pharmacological new generation drugs, they can be synthesized easily and have several
pharmacological activities. As an example of these; Idealisib, Chemotiminin, Bouchardatin,
Ispinesib, Raltitrexed developed for the treatment of cancer; Metolazone with diuretic
activity; Metaqualone with hypnotic effect; Albaconazole with antifungal effect;
Triptantrin with antituberculous activity; Antimalarial Febrifugin compounds can be given.
At the same time, according to the current studies, these structures have been found to
possess various different biological activities depending on their substituents such as; anti-
HIV, anticancer, analgesic, antiamobic, antifungal, antileishmanial, antiproliferative,
antibacterial,  anticholinergic, antimutagenic, anticonvulsant, anti-inflammatory,
antimalarial, antioxidant, aldose reductase inhibitory activity, a-glycosidase inhibitory
activity, acetylcholinesterase inhibition activity, tyrosine kinase inhibitory activity,
pancreatic lipase inhibitory activity, SEH inhibitory activity and MAO inhibitory activity.
Anthranilates (anthranilic acid or various esters, isatoicanhydride, anthranilamide and
anthranilonitrile) were used in the synthesis of the compounds evaluated. In conclusion, the

current literature on 4(3H) quinazolinone derivatives has been reviewed and summarized.
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In Silico Methods Used in the Assessment of Toxicity

In silico toxicology means ‘everything we can do with a computer in toxicology’. Many
different in silico method have been developed to characterize and predict toxic outcomes
in humans and the environment. The applied use of in silico technologies to predict
preclinical toxicological endpoints, clinical side effects and metabolism of pharmaceutical
substances has attracted great interest from the scientific community. The scientific
community is interested in the appropriate use of such technologies as a tool to enhance
product development and safety of drugs and other xenobiotics, while ensuring the
reliability and accuracy of in silico approaches for toxicological and pharmacological
sciences. Special software and databases have been designed to perform in silico
predictions. The main purpose of using these software programs is not limited to enabling
industrial scientists to improve the discovery process. It is also to ensure the judicious use
of in silico tools to support risk and safety assessments of drug-related toxicities. This study
we have done; It covers what in silico means, what computational methods aim for, in
silico determination of physicochemical parameters and absorbtion, distribution,
metabolism, elimination (ADME) properties, summary methods used to estimate the

toxicity of chemicals, and some in silico tools used in toxicity assessment.
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Chemical Mutagenesis

In this study, DNA structure, genotoxicity, mutagenicity, mutagenesis process,
carcinogens, chemical substances with mutagenic properties, the damages caused by these
substances on DNA and the mechanisms of repair of these damages, the tests used to
investigate and detect the mutagenic effects of substances were mentioned. Chemical
mutagens cause damage by altering the genetic structure through different mechanisms.
Mutagens can induce structural and functional changes in the genetic structure, trigger
carcinogenesis and cause various other diseases. In the last hundred years since the
discovery of mutation and mutagenic substances, these substances have been used as
chemical weapons and anticancer agents, and also people are exposed to these substances
in daily life through sunlight, processed proteins as well as the combustion products of
cigarettes. Substances that can cause genetic damage can come from outside or are
produced in the organism itself through certain reactions. Nucleotide bases, which are
oxidized by reactive oxygen species resulting from metabolism in the organism, are also
the main targets of other chemical mutagen groups such as alkylating agents and base
analogs. Repair mechanisms have an important role in mutation as well as the mechanisms
of DNA damage. Different repair mechanism pathways exist against different genetic
damages. Damages that are not corrected by repair mechanisms turn into mutations. The
potential of chemical substances to cause mutations is evaluated by genotoxicity and
mutagenicity tests. New test methods are being developed to ensure the accuracy of the

tests and to be more ethically compliant.
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