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ABSTRACT

In the present study, the oxidative and cytotoxic effects of tvadodically

important molecules, N@nd ONOO have been studied in 3T3 Fibroblast cell line. O

a key molecule in many physiological pathways, but also itdivétg gives it the potential

to cause considerable damage to cells and tissuesebi€s rapidly with superoxide anion
(O2") to form ONOO which is a powerful oxidant. Cell morphology and viability studies
showed that both N@Gind ONOOcaused significant loss of viability in 3T3 fibroblast cell
line. Intracellular ROS production has been monitored by a fluorepoeiné, DCFH-DA.
When cells were treated with of N@ significant increase in fluorescence intensity has
been observed when compared to the control cells and this was supptrtddunometric
analysis results. Similar results have been observed when eedisngubated with ONOO

at the same concentration range. To further studies, cells vaeénedstoy a fluorescent
probe Hoechst 33342 (HO) to identify apoptotic cells; both B ONOO induced

apoptosis.

In molecular studies, cells were incubated with the oxidant molechies and
ONOQO for different time periods and at all relevant doses. In all condit DNA
remained intact; indicating that cytotoxic effect of N\@d ONOO were merely due to a

mechanism other than apoptosis. This phenomena requires further mechanissc studie

A potential antioxidant molecule, Catechin has been studied avengive molecule
against cytotoxicity. In chemical model system Catechinlefago react with ONOGand
FT-IR and NMR analysis of the end product gave us preliminagrirdtion about its
structure. In cellular studies, the effect of Catechin onad® ONOOinduced cytotoxicity
was investigated. The optimum determined conditions for preventivet efféCatechin
were 5uM of Catechin for 5uM of NO and 20QuM of ONOQO.

These results were discussed in the light of ROS induced cytioyoxiccellular

signaling mechanisms.

Vi



OZET

Bu calsmada biyolojik olarak 6nem g¢gyan iki molekil; NOve ONOO ‘nun 3T3
fibroblast hticreleri Uzerindeki oksidasyon ve toksik ozellikleri iecelistir. NO pek cok
fizyolojik olayda anahtar gorevi gmnasinin yaninda, reaktif olmasi sebebiyle pek cok
hicre ve dokuya zarar vermektedir. NKisa bir surede © ile reaksiyona girerek ok
kuvvetli bir oksidan olan ONOOvyu olusturur. Hicre morfolojisi ve canlii ile ilgili
bulgular NO ve ONOOnun 3T3 Fibroblast hicrelerine biytk oranda zarar gerdi
gostermgtir.  Hucre igindeki reaktif oksijen tirleri (ROT)'nin alumunu tesbit igin
DCFH-DA floresan boyasi kullanilrgtir. Hicreler NO ile inkibe edildginde floresan
Isigin yogunlugunun kontrole gdre o6nemli miktarda agttisaptanmistir ve bu bulgu
florometrik analizlerle de desteklengtit. Benzer sonuclar hicrelerin ayni konsantrasyon
aralginda ONOQO ile inkiibasyonuyla da elde edilgtir. Bulgulari gengletmek amaciyla
apoptotik hucrelerin goérunttlenmesini gkyan floresan boya Hoechst 33342 (HO)

kullaniimis ve hem NOhem de ONOOnun apoptozize sebep olglu saptannstir.

Molekuler calgmalarda, hicreler oksidan molekiller N@ ONOO ile desisik
zaman araliklarinda ve benzer dozlarda inkibe egdihmiTim sartlarda, DNA ‘nin
parcalanmadan kalgiolmasi NO ve ONOOnNun yol actgl sitotoksik etkinin
apoptozizden b&a bir mekanizmaya dayargani gostermektedir. Bu olay daha ileri

mekanistik cakmalari gerektirmektedir.

Potansiyel bir antioksidan molekil olan Catechin sitotoksiteysi Karruyucu
molekil olarak cadilmistir. Kimyasal model sistemde Catechin ONG(@ reaksiyona
sokulmu ve elde edilen Urinin FT-IR ve NMR analizleri bize Grindn yaplkdahda 6n
bilgi vermistir. Hucre calgmalarinda, Catechin'nin NOve ONOOnin yol agtgl
sitotoksite Uzerindeki etkisi incelengtir. Catechin’nin koruyucu etkisini gkayan
optimum kaullar 5pM Catechin, 5uM NO ve 200pM ONOQO igindir.

Elde edilen bulgular, ROT'un yol agtisitotoksitenin sinyal iletisi mekanizmalari

Isiginda dgerlendirilmistir.

Vi
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