OZET

Rahim agz1 kanseri serviksden kaynaklanmaktadir. Hiicrelerin anormal
cogalmasi sebebi ile viicudun diger kisimlarina yayilma s6z konusudur.
Insanlarda bu hastaligin % 90 mda sebep papillomavirus enfeksiyonudur (HPV),
cogu insanda HPV enfeksiyonu olmakla birlikte serviks kanseri goriilmez. Diger
risk faktorleri, sigara igmek, zayif bagisiklik sistemi, dogum Kontrol ilaglari,
geng yasta cinsel yasama baslama ve c¢ok esliliktir fakat bunlar hastalik
gelisiminde daha az 6nem tagimaktadir. Tiim diinyada 6liim nedenlerinin serviks

kanseri kadinlarda dordiincii sirada yer almaktadir.

Celastrol Tripterygium wilfordii bitkisinin koklerinden izole edilen bir
kimyasaldir ve pentasiklik triterpenoiddir. Terpenoidler terapotik yonden aktif
bitkisel kokenli maddelerdir ve kansere, kardiyovaskular ve ndrodejeneratif
rahatsizliklara karst kullanilmaktadir. Celastrol’iin hiicrede sinyal yollarini
modifiye etmesine iliskin pek cok calisma yapilmistir. Celastrol’iin hiicre
¢ogalmasini engelledigi bulunmus ve bu etkisi pro-apoptotik, anti-anjiyogenik,

anti-metastatik ve anti-enflamatuar aktivitelerle uyumluluk i¢indedir.

Bu calismanin amaci Celastrol’iin HeLa servikal kenseri hiicre hatlarinda yag
aside sentezi yolagina olan etkisini belirleyebilmektir. Bu nedenle o6nce
Celastrol’lin hiicre canliligina olan etkisi doz ve zamana bagli olarak belirlendi.
Daha sonra Celastrol’iin apoptotik ve sagkalim yolaklarina olan etkileri
molekiiler diizeyde belirlendi ve bu veriler mikroskopik diizeyde elde edilen
verilerle teyit edildi. Ayrica Celastrol’lin reaktif oksijen tiirlerinin olusumuna,
hiicre dongiisiiniin ¢alismasina, yara iyilesmesine ve lipid sentez yolagina olan

etkileri de arastirildi.

Celastrol 0.01-1.0 uM konsantrasyon araliginda HelLa servikal kanser
hiicrelerine uygulandiginda doza bagli olarak hiicre canliliginin azaldig
belirlendi ve bu arastirmada 0.075 uM ve 1 uM dozlar1 kullanilarak sitotoksik
veya sitostatik etkiye aracilik ettigi saptandi. Celastrol’iin farkli dozlarina 24 saat
maruz birakilan hiicrelerin 1uM uygulamasinda koloni olusumunun kayda deger

bir sekilde engellendigi goriildii.
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HeLa hiicrelerine Celastrol ilac1 uygulandiginda ilag dozuna bagli olarak kontrol
hiicreleri ile kiyaslandiginda hiicre canliliginin azaldigr bulundu, en fazla
azalmanin 1 uM Celastrol uygulanan hiicrelerde oldugu belirlendi. Daha sonra
Dioc6 boyama yapilarak fluoresan mikroskopta ayni bulgular dogrulandi. Bunu
ardistk DNA kiriklarinin, dolayisi ile apoptotik hiicreleri belirlemek amaci ile
HelLa servikal kanser hiicrelerine DAPI boyama yapildi ve 1uM Celastrol
uygulanan hiicrelerde apoptozun tesvik oldugu goézlendi. Daha sonra reaktif
oksijen tiirlerinin aktivitesini belirleyebilmek amaci ile DCFDA2H boyama
yapilarak ilag uyguladiktan 24 saat sonra Celastrol’iin doza bagli olarak (1 uM),
reaktif oksijen tiirlerini arttirdig1 gézlendi. Buna ilave olarak 1 uM Celastrol’e
maruz kalan hiicrelerde p27 ve siklin E2 engellendigi belirlendi bu bulgu da
hiicre dongilisinde G1/S fazmin aktivasyonunun Onlenmesi anlamina
gelmektedir. Ote yandan CDK 6, CDK 4, CDK 2 de doza bagl olarak daha az
etkilenme oldugu goriildii. Celastrol’lin siklin A1 iizerinde doza ve zamana bagl
olarak etkisinin olmadigi da saptandi. Celastrol’un lipid metabolizmasina olan
etkisini servikal kanser hiicrelerinde belirlemek amaci ile yag asidi baglayict
protein 4 iin Celastrol’lin dozuna bagli olarak arttig1 saptandi. Perilipin ise en 1yi
karakterize edilmis lipid damlaciklar1 ile uyumlu bir proteindir ve lipoliz
regiilasyonunda kritik rol oynamaktadir ve bu ¢alismada kayda deger bir etkisi
belirlenmedi; C/EBPa ve Asetil CoA miktarinda ise ilacin dozuna bagli olarak
kayda deger olmamakla birlikte bir artisa neden oldugu saptandi. Celastrol’iin
invaziv ve metastatik karakterlerinin belirleyebilmek i¢in yara kapanma deneyi
yapildi ve 24 saat 1 pM Celastrol uygulamas: yapildiginda yara iyilesmesi
goriilmedi ve zamanla yara agilmasi artti, ¢iinkii hiicreler ilag etkisiyle apoptoza
egilim gostermislerdir ve 48 saat sonra 1 uM ilagh hiicrelerde hiicrelerin ¢ok
azaldig1 goriilmektedir. HeLa hiicrelerine Celastrol ilaci uygulandiginda ilag
dozuna bagli olarak kontrol hiicreleri ile kiyaslandiginda hiicre canliliginin
azaldig1 gosterildi, en fazla azalma 1 uM Celastrol uygulanan hiicreler olarak

belirlendi. Bu bulgulara ek olarak Celastrol HeLa hiicreleri tizerinde
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doza bagl olarak lipid damlaciklarinin olusmasinda azalmaya neden olugu da
saptandi. 0,075 uM ve 1uM Celastrol’lin 24 saat uygulamasinin hiicre dongiisii
lizerine olan etkisini goOstermek icin hiicre akis sitometrisi analizi
gerceklestirildi. Kontrol, 0,075 uM Celastrol ve 1uM Celastrol ile
kiyaslandiginda GO/G1 fazindaki hiicreler arasinda kayda deger bir fark
belirlenemezken, S faz1 hiicrelerinde kontrola kiyasla 1 uM Celastrol
uygulamasinda % 29 oraninda bir artis saptandi. G2/M fazindaki hiicrelerde de
kontrola oranla 0.075 uygulamasinda % 25 artis bulunurken, 1 pM
uygulamasinda % 19 azalis belirlendi. SubG1 analiz edildiginde ise 0.075
Celastrol uygulandiginda 2 kat artis belirlenirken 1 uM uygulandiginda kayda
deger bir fark belirlenememistir. Ozetle 0.075 Celastrol uygulamasinda apoptoz
tetiklenmis, fakat diger uygulamalarda ise kayda deger bir farklilik olmadigi
saptanmistir.

Sonug olarak Celastrol servikal kanserin baslamasinda, ilerlemesinde kayda
deger rol oynamaktadir ve bu nedenle yeni terapdtik stratejilerin tasarlanmasinda

onemli bir hedeftir. Bu alanda daha detayl arastirmalara gereklilik vardir.
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ABSTRACT

Human papillomavirus infection is the main reason of cervical cancer. Cervical
cancer occurs when the cells of the cervix grow abnormally and spread over to the
other organs of the body. If it is invasive, this cancer affects the deeper tissues of the
cervix. Celastrol isolated from root extracts of Tripterygium wilfordii and is
a triterpenoid. These cehemicals are therapeutically active phytochemicals to
treat cancer, cardiovascular and neurodegenerative disorders. It is wellestimated
that celastrol can regulate different cell signaling pathways. Celastrol causes
weight loss in animal models of obesity but the mechanisms of its effects is not
clear yet. Celastrol's anti-angiogenic, anti-metastatic and anti-inflammatory
activities detected and these affect closely correlated wih its anti-proliferative

effects.

The purpose of this study is to establish Celastrol effect on fatty acid synthesis
pathway in HeLa cell lines. Therefore, first we targeted to reveal the role of
Celastrol on cell viability depending on dose and time parameters. Then we
established Celastrol effects on apoptotic and survival pathways by molecular
and microscopic levels. Besides we tried to survey Celastrol’s mode of action on
reactive oxygen species formation, cell cycle progression, wound healing and

lipid analyses.

Celastrol at 0.01-1.0 uM treatments cell viability decreased depending dose and
time applications and we determined the cytotoxic and cytostatic effects by using
0.075 uM and 1 uM doses. Besides 1 uM Celastrol inhibited the colony
formation significantly and we confirmed viability inhibition by Dioc6 staining
procedure also. Then we applied DAPI staning to be able the DNA ladders that
IS represent apoptosis and we observed apoptosis stimulation at 1 uM Celastrol
treatment. Later we determined the increased ROS formation by DCFDA2H
staining after 24-hour Celastrol treatment. P27 and cyclin E inhibited in 1 uM
Celastrol treated cells, that means G1/S phase activation of cell cycle prohibited
and CDK 6, CDK 4, CDK 2 not effected significantly. Celastrol also was not
effective on Al cyclin depending on dose and time dependent manner. We also
searched the Celastrol effect on lipid metabolism in HelLa cervical cell lines and

we established increment in fatty acid binding protein 4 in dose-dependent

XV



manner. Perilipin is lipid droplet-associated protein and play a role in lipolysis
regulation, did not determined significant difference after Celastrol application,
but we found slight stimulation C/EBPa and Acetyl CoA contents. Next step
was to apply wound healing procedures to be able to establish the invasive and
metastatic characteristic of Celastrol and 1 uM Celastrol after 24 hours and we
did not found wound healing effect and cells were tend to apoptosis and cell
amount were decreased by the Celastrol treatment after 48 hours. Celastrol also
caused to decrease lipid droplet formations in HeLa cervical cell lines.We also
realized flow cytometry analysis to be able to show 0,075 and 1uM Celastrol
effect on celll cycle. There was no difference at GO/G1 cell numbers in 0.075
and 1 uM Celastrol treated cells, compare to the control condition. However, we
established by 29% increase in S phase cell numbers compare to the control; this
ratio was 25% for G2/M phase cells. When we treated 0.075 uM Celastrol we
found 19% decrease in SubG1 cells and no significant difference by 1 uM

treatment. In conclusion, Celastrol caused to apoptosis stimulation.

In summary, it is very important to understand Celastrol effect on cervical cancer
molecular mechanism to design effective therapeutic strategies therefore, we

need further researches.
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