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Pedepar:

1. B po6oTi mocinkeHo Ta IpoaHasi30BaHO CIIEKTPasbHi IposiBY B3aeMogii ioHiB meTtasnis Co, Ni, Fe, Mg, Ag, Pt 3
JOHK B onnThyHOMY [iiara3oHi eHepriii. BUB4eHO CrieKTpH ONTUYHOTO MOTJIMHAHHS, (QIoopecueHIii,
docdopecuentii, 30ymxeHHs pochopecueniii makpomosiekynu JHK Ta sikapcbKux npenaparis Ta ix CK1aJoBUX
KOMIIOHEHTIB Ha ix ocHoBi.ITokazaHo 10 30ypIo0unii BIUIUB i0HIB KOOA/IBTY Ta HiKeJIO (TaK caMo SIK iOHiB 3aJi3a Ta
MAarHiloo JOCIiIXeHUX B IONEPEeHIX poO0Tax) Ha CIiH-OPOiTaJIbHY B3a€EMOIIO B JT €JIEKTPOHHUX CUCTEMAX OCHOB
JHK e He3HauHUM, IO MPOSIBIISIETCS B BiICYyTHOCTI IOMIiTHUX NPOSIBiB €(PEKTY «BAXKKOTO aTOMY» B OIITUYHUX
BJIACTUBOCTSIX, Ta €KCIIEPMMEHTAX 110 (GoToerpaallii BkazaHux cucteM. Ha 0CHOBI IOT0 3p06J1IEHO BUCHOBOK, 10
ionn Co ta Ni (mocuimkeHi B ganiil po6oti) Ta Fe Ta Mg (mocinKeHi B nonepenHix poboTax) 3B°I3yI0TbCS 3
docdhopHuMu rpynamu Ha nepudepii makpomosnexkynu JHK. B Toii ke yac nanku JHK i3 3B‘13aHMMU 3 HUMU

ioHaMU IIUX MeTaJIiB, TPAIOTh POJIb IIACTOK MIrpyouux B Mmakpomouiekysi JHK TpunnetTHux 36yaxeHb, 1o



posBJIsieThCs B icroTHOMY racinHi pocdopecuennii JTHK ionamu Co ta Ni. OTpumaHa B po60Ti JOBXUHA ITPOGiry
TPUILJIETHOTO 30yIKeHHs ckianae npu6ausHo 50 A (18-20 nap ocnos JHK), mo crniiBniaziae 3 oLiHKOIO Iii€i
BEJINYMHY, OTPUMAHOI B IonepeHix poboTtax. Ha Binminy Biz ioHiB Co, Ni, Fe, Mg ionu cpi6sia icTOTHO (B COTHI
pasiB) NiABUILYIOTh iHTeHCUBHICTh pocPopecuenuii JHK Ta Npu3BogsaTh 10 NOSBYU aicHIHO-TIOAI6HOI CTPYKTYpHU B
criektpax gocdopecuennii JHK, 1m0 MoscHIOETbCS NPOHUKHEHHSIM LIUX i0HIB B pocTip Mixk ocHoBamu JTHK. Take
IIPOHMKHEHHSI IPU3BOJUTH [I0 3HAYHOTO 30YpEHHsI ClliH-0po6iTanbHOi B3aemoii 1 es1eKTpoHiB ocHos [JHK i Takum
YMHOM IIPOsIBY €(EKTy «BaKKOro aTomy».JIpukiagHa yacTruHa poboTH MOB'sI3aHa 3 JOCIIIKEHHSIM BIIUBY
LMCIIATUHY (CIIOJIYKYA HAa OCHOBI MJIATUHMU, IO € aHTUPAKOBUM JIiIKAPCbKUM IIPENapaToM MEPIIOTro MOKOJIiHHS) Ha
criekTpasibHi BaactuBocTi [JHK, ciekTpanbHuX BaacTuBOCTel Ta edeKTiB poTonerpanaii 1ikapcbkoro mnpernapary
[Moninnarunes (o e komnaekcom JHK 3 nucnnaTvHOM — aHTUPAKOBUM IIpenapaToM 2-To MoKoJliHH). Ha nigcrasi
PEe3yJIbTaTiB JOCIIIKEHD 3alIPOIIOHOBAHO CXEMY Iepeadi eJIEKTPOHHOTO 30yI)KEHHS B JaHOMY NIpernapari.

3po6eHi BUCHOBKY IO/0 BILJIMBY HAsBHOCTI MeTaJliB Ha (porocTabinpHicTs JHK Ta ix TokcnyHuit Brims Ha [JHK.

2. The spectral manifestations of the interaction between metal ions Co, Ni, Fe, Mg, Ag, Pt and DNA in the optical
energy range (ultraviolet and visible range) were investigated and analyzed. The spectra of optical absorption,
fluorescence, phosphorescence, phosphorescence excitation of the DNA macromolecule, DNA-metal solutions and
drugs based on them were studied.It is shown that the disturbing effect of cobalt and nickel ions (as well as iron
and magnesium ions studied in previous works) on the spin-orbit interaction in i electronic systems of DNA bases
is insignificant, which is manifested in the absence of noticeable effects of "heavy atom" on DNA spectral
properties. The experiments on photodegradation of these systems were performed. Based on obtained results, it
is concluded that Co and Ni ions (studied in this work) and Fe and Mg (studied in previous works) binds to
phosphorus groups on the periphery of the DNA macromolecule. At the same time, DNA with associated ions of
these metals, play the role of traps for migrating triplet excitations in the DNA macromolecule, which is shown by
the quenching of DNA phosphorescence with presence of Co and Ni ions. The length of triplet excitation obtained
in the work is approximately 50 A (18-20 pairs of DNA bases), which coincides with the estimate of this value
obtained in previous works.Unlike Co, Ni, Fe, Mg ions, the silver ions significantly (hundreds of times) increase the
intensity of DNA phosphorescence and reveal an adenine-like structure in it, which is explained by the ability of
penetration these ions into the space between the DNA bases. Such penetration leads to a significant perturbation
of the spin-orbit interaction of the n electrons of the DNA bases and to the influence of the "heavy atom"
effect.The applied part of the work is related to the study of the effect of cisplatin (a platinum-based compound
that is a first-generation anticancer drug) on the spectral properties of DNA; spectral properties and
photodegradation effects of the existing drug “Polyplatylene” (a complex of DNA with cisplatin - anticancer drug,
which is second-generation drug). Based on the results of research, a scheme of electron excitation transmission
in this drug is proposed, and conclusions were made on the influence of the presence of metals to the
photostability of DNA and their toxic effect on DNA.
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