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Ba MBela va gvyaprotom wWaitepa tov Ap. Kovotavtivo Kovteovmdxn, yo v
cuveyn vmootNpiEn kot KoBodnynon mov pov mpdoeepe ko’ OAN TV Sldpkeln
SlEKTEPAimONG TG TOPOLGOG TTLYLOKNG. Emiong, tov guyapiot®d Bepud yio tov ypdvo
OV HOV OPLEPWGCE KO Y10 TIG TOAVTIUES YVMDGELS TOV LoV Topeiye Oyt povo 610 medio
€PELVOG NG TTLYLOKNG, OAAG KoL 6€ €va o VPV EMGTNHOVIKO Topéa. Téhog, amotelel
GvOpMOTO TOL EKTIUM Y10 TNV EUTIGTOCVVN OV £0€1EE GE EUEVOL KOt TNV OBNGT TOL TPOG

™V épevva ko eEEMEN.

Axoun, 6o N0 va gvyapioticm Bepud tov Ap. Kovotavtivo Bapoton yia v
wapoy] tov epyacmpiov I[eporioviikne Bioymuelag kor Biloteyvoloyiag, Omov
eKTOVNONKE M TTLYLOKY KOV gpyacion OAAL Kot Yo TS YPNOIUES CLUPBOVAES TOL GTOV

EMOTNUOVIKO TOUEQ.

"O peyorivtepog £r0pOS TG YVAOONG
ogv givan n ayvoua, givan 1 yevdaicOnon g yvoonc'

Stephen Hawking



ITEPIAHYH

Ot umieopvkiveg (bleomycins, BLMs) aviikovv oty Katnyopio T@v YAVKOTENTIOImMV
KOl XPNOWOTOIOVVTIOL GTNV  OVIUETOMTION KOpKivov Om®mg Tov  OEpUATOG, TOV
EYKEPAAOVL, TOV YEVVINTIKOV opYyavev, 10 Aépeoue Hodgkin’s kot tov Acipov. H
OepamevTikn KOVOTNTO TOVG HE TNV TOPAAANAN YpNon Tovg o€ ynuelobepameie,
mydalel amd To YEYOVOS OTL TPOKAAOVV HOVOKAMVEG KOl OTKAMVEG GYAGELS GTO YEVETIKO
VMKO, pe v televtaio va Bewpeiton vraitia yio v kvttapotofikomtd tovg. O
UNYOVIGHOG OpAoTG TV UTAEOUVKIVAOV UE TPOTO MOTE Vo emitevydel kupimg dikAmvn
oybon tov deo&upiPovovkieikoy o&Eog (DNA) amattel v mapovsio vog PETOAAOV
petbmtoong (yoikod (Cu), ocwnpov (Fe)), ofvyovov (0O2) kot evog mAektpoviov
(avoyoywd  péoo). Qotdco, o  okpifflg  pnyoviopds kKot 1m in vivo
CLUTEPLPOPE/xwpodidtaln dev €xovv TPOGOIOPIOTEL TANPMG, HE OMOTEAECUO VO
npoteivovtor moAAd poviéda. Oco mepiocdtepeg yvooelg Aapupdvovior yuoo v OAn
dpdon Tov gv AOY® PapUAKoL, TOGO amodoTiKOTEPT Ba yivetal og yapnAdTEPEG dOGELS

LELOVOVTAG TOVTOYPOVA TIG TOAVITNTES Y10 TOPEVEPYELEC.

H mopovca mruylokn epyacio mpaypatedetor kupimg v eacpotookonikny (UV/Vis
kol FTIR) cvumepipopd g paheopukivng otnv COUTAOKO HOPON UE YOAKO, TOpovGio
kot amovsio DNA. Apyikdc, mpaypotonoteiton ontikdg UV/Vis yopaktnpiopog tov
cvotuatog Cu/BLM/DNA péow tov omoiov yapoxtnpiletor m oéopevon Tov
HETOAMKOD  Katwoviog amd v BLM, Omwg emiong xor m péow mopepPfoing
aAnAeniopaon ™c BLM pe to DNA pe tv tekevtaio va givar ave&aptntn g
TPovGiog N Oxl UETAAALOVL. ZTNV CULVEXELD, HEGM TNG XPNONG TNG PUCHOTOCKOTIOG
vepOBpov pe petacynuationd Fourier (FTIR) yoapaxtnpiletar dovntikd 10 €vepyd
Kévtpo tov cvumhdkov CO-Cu'-BLM. H déopevon tov povoéeidiov tov dvOpaka (CO)
610 cvunioko Cu-BLM gumintel ot1g mpoomdfeieg Tposopoimacels Tov in vivo evepyol
ooumhdkov Op-Cu-BLM  kou 7apéyel ONUAVTIKEC TANPOQOPIEC, TOGO Yio. TNV
(QUOIKOYNUIKY] CLUTEPIPOPA TOL UETOAAMKOD KOTIOVTIOS, OGO KOl Ylo. TNV YEVIKY|
cuumePIpopd Tov cuumhdkov Cu-BLM. H §6vnon C=0 tov cvpmidkov CO-Cu'-BLM

aviyvedeton otoug 2098 cm?

oavepovovtog pio oyxetikd acbevr) 0éopevon Tov
vrokotootdtn (VCOsolvated: 2143 cm™), yopaktnpildpevn amd HELOPEVO QOIVOUEVO T

enovapopds (weak m-back bonding effect) tov perddAiov mpog TOV vVIOKATAGTATH,

Vi



EVOEIKTIKO NG emiong acbevovg déopevong tov petdAiov oty BLM kot g

TOPOUOPPOUEVNS TPOKVTTOVGOS TPLGOAGTATNG dOUNG.

AgEerg khewrd: Mmheopkivn (Bleomycin),pacpatockonio opoatod/vmeptddoug Kot
FTIR, CO-Cu'-BLM
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ABSTRACT

Bleomycins (BLMs) belong to the glycopeptide class and are used to treat cancers such
as skin, brain, throat, testicular cancers and Hodgkin's lymphoma. Their therapeutic
ability with their parallel use in chemotherapies, stems from the fact that they cause
single-stranded and double-stranded cleavage in the genetic material, the latter being
considered responsible for their cytotoxicity. The mechanism of action of the bleomycin
in a way to achieve mainly double-stranded cleavage of deoxyribonucleic acid (DNA)
requires the presence of a transition metal (copper, iron, etc.), oxygen and an electron
(reducing agent). However, the exact mechanism and behavior / conformation in vivo
has not been fully determined, with many models being proposed. As more knowledge
is obtained for the whole effect of the drug, the more efficient when applied at lower

dose reducing at the same time the possibilities of side effects.

This thesis deals mainly with the physicochemical behavior of the complex copper -
bleomycin in the presence and absence of DNA. Initially, optical (UV/Vis)
characterization of the Cu/BLM/DNA system is performed. Complete characterization
of the metal to BLM binding is achieved together with the through intercalation
interaction of BLM with DNA, the latter being independent of the metal identity and
presence. Through the use of the redox and structure sensitive Fourier Transform
Infrared (FTIR) Spectroscopy, the active center of the CO-Cu'-BLM complex is
vibrationally characterized as a model of the biologically active O2-Cu'-BLM complex.
The CO vibration mode of the CO-Cu'-BLM complex is detected at 2098 cm™ revealing
a weak binding of the ligand (vVCOsolvared: 2143 cml), indicative of a weak n back-
bonding metal-to-ligand effect arising possibly from a weak and distorted metal-to-
BLM binding.

Keywords: Bleomycin, spectroscopic UV/Vis and FTIR, CO-Cu'-BLM

viii



