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Pedepar:

1. Y po60Ti HaBeiEHO TeOpETUYHE y3arajabHEHHS 11 HOBE PO3B'sI3aHHS HAYKOBO-TIPUKJIAHOI IPOOJIEMU B raysi
reHeTHUKY, sIKa [0JISITae B ONTUMi3allii CUCTEMHOTO aHalidy e(peKTUBHOCTI MOAM(}IKaTOPiB MyTareHesy 1Jist
BCTaHOBJIEHHSI 3aKOHOMIpHOCTe! BIJIUBY (i3i00riYHO aKTUBHUX T'YMiHOBHX PEYOBUH Ha MIPOLECH CIIOHTAHHOTO,
iHIYKOBaHOro XiMiuHOro Ta pafiauiiHoro myrareHesy. Po3pobsieHa MofieslbHa CUCTEMA KOMITJIEKCHOTO aHali3y
SKICHUX Ta KiJIbKiICHUX KpUTEPIiB OLiHKM Mogudikalii MyTareHesy 30ibiIye iHpOPMaTUBHICTb IUTOT€HETUYHOIO Ta
LIUTOJIOTiYHOrO aHani3y. [IpescraBieHa po6oTa € TeHeTUYHUM JOCJIiIPKEHHSIM BUKOHAHMM Ha Pi3HUX T€CT 00'€KTax,
IIpU SIKOMY OYyJIM BUKOPYCTaHI: LUTOr€HETUYHI MeToau (aHa-Teso(pa3Huil aHali3 B KJIITUHAX KOPEHeBOi MEPUCTEMU
Allium cepa L, meTadazHuii aHai3 B KyJabTypi 1iM(poLUTiB nepru@epruyHoi KpoBi JIIOAMHU — 3I0POBUX OCib Ta
XBOPUX Ha PaK MIUTONOLAI6HOI 3a71031), MOJIEKYJIIpHO-TeHeTn4HUl Meto (I1JIP nmpu nocnimkenHi nojgimopdismis
reniB pernapauii JHK rs13181 ERCC2 (Lys751Gln) ta rs25487 XRCC1 (GIn399Arg)), uutosnoriyHi metonu (KysibTypa



KJITUH JiHii L929, KysbTypa eMOpioHaJIbHUX MiOT€HHUX KJIITUH IIypiB). BusiBieHo, mo ¢i3ios0riyHo akTHUBHI
r'yMiHOBI pEYOBMHU IIPOSIBJISIIOTh aHTUMYTareHHi BJIaCTUBOCTI B yMOBaX in vivo (B pOC/IMHHIN TecT-cucTeMmi) Ta in
vitro (KyabpTypa J1iM(OLUTIB JIOAUHU); 32 YMOB CyMiCHOI Aiii 3 MyTareHHUMU (pakTopaMmH (XiMidHi MyTareHu) Ta rpu
Ijii micyis BIIMBY MyTareHiB (ioHi3yto4oi papianii); mpu aii mytareny Ha GO crapii (ioHi3ytode onpominenHs), G2
cragii (IioKCUAMH B KyJIbTYPi JiM(POLUTIB JIIOAMHY) Ta BIIPOJOBX BCbOTO MITOTUYHOTO LUKITY (Ipy Moauikaii
LJMUTOT€HeTUYHUX edeKTiB XiMiYHUX MyTareHis B Allium-TecTi); € aHTUMyTareHoM cepeiHboi e(PeKTUBHOCTI 3
IIMPOKUM Jiania3oHOM 6e3nepepBHOi fii. [TokasaHo, 10 gociiaxeHi ¢i3iosoriyHo akTUBHI 'yMiHOBI pe4OBUHU
(rymat Harpilo, JIIrHOryMar HaTpilo, JIiIrHOryMarT Kajilo, npenapar «['yMi3os1b») IposBIIsIOTh aHTUMYTareHHi
BJIACTMBOCTI OO Il XiMiYHMX MyTareHiB 3 pi3HUM MeXaHi3MOM il (IPOOKCHUIAHTHUN JiOKCUAMH, aJIKiyBajbHi
tiopocdamin i mitominua C) Ta MyTareHHOIO e(eKTUBHICTIO. Bu3HaueHi iHTerpasybHi IOKa3HUKYU aHTUMYTareHHOi
eeKTUBHOCTI TyMary Hatpilo B Allium-TecTi - Koe@ilieHT! aHTUMYTareHHOi €(PEKTUBHOCTI 00 LUTOT€HETUYHUX
edexTiB XiMiYHMX MyTareHiB, Bi[IOBiTHO [0 SIKAX aHTUMyTareHHa e(peKTUBHICTb I'yMaTy HATPilo 30i/IbLIyEThCS MO
BiZJHOLIEHHIO 10 psiAy MyTareHis: Tiopocdamiz (Kaut = 0,47), mitominus C (KauT = 0,30), giokcugus (Kaut = 0,21).
BusiByieHo, 1110 FeHOIIPOTEKTOPHI BJIACTUBOCTI JOCiIKEHUX (Pi3i0I0ri4yHO aKTHBHUX I'YMiHOBUX PEYOBUH
XapaKTePU3YIOITbCHI MHOKUHHICTIO MEXaHI3MIB Jii, IKi TPOABJISAIOTLCA K HA BHYTPILIHbOKJIITUHHOMY TaK i
HAJKJITUHHOMY PiBHSX, HAsBHICTIO JeCMyTareHHoi Ta 6ioaHTUMyTareHHoi 1ii. JloBeneHo, 1o JOCTiIKeHi r'ymaTu
TIPOSIBJISIOTH BIACTUBOCTI SIK TEPANeBTUYHUX, TaK i MPOPIaKTUYHMX PaflioNnPOTEKTOPIB. Ix MoU(iKylounit BIIMB
00 TPOMEHEBUX YPAKEHb XapaKTePU3YEThCS AUPEPEHLIITHOI0 aHTUMYTareHHOIO €(PEKTUBHICTIO 10 BiHOIEHHIO
10 Pi3HUX TUIIIB abepalliil: Hal6inbl ePEKTUBHUM € 3MEHIIEHHS abepaliiii XxpOMOCOMHOTO TUITY, MEHIIA
eEeKTUBHICTb MIPOSIBJISIETHCS 110 BiIHOLIEHHIO [10 TPUBAJIOICHYIOUMX IOTEHIITHMX 3MiH XpOMOCOM, ITOPiBHSIHO 3
KOPOTKO>KABYYUMU. AHTUMYTareHHi e(peKTu ryMartiB IPOSBIISIIOTHCS B [lianla3oHi KoHUeHTpauii 10 Mxr/mi - 1000
MKT/MJI B POCJIMHHIN TecT-cuctemi. [Ipu KoHueHTpauii 500 MKT/MJI r'yMaT HaTpilo MPOsIB/ISiE MyTareHHi
BJIACTMBOCTI B KyJIbTYypi 1iMPoUuTIB JifoauHu. [IokaszaHo, 10 NOKIITHHHUN PO3IIofin abepalliii XxpoOMOCOM B
KyJIbTYypi JiMpoUuTiB nepudepuyHOi KpOBi JII0JVMHN HalKpalle ONUCyeTbcs KoMayHaom [lyacoHiBcbkoro ta
reOMETPUYHOTrO pPO3NO0iiB. BusiBieHi BiAMIHHOCTI B xapaKkTepi po3noginy abepauiil MiX TOCiI)KeHUMU TPylaMy —
TEOPeTUYHO OYiKyBaHa YaCTKa CyOIONYIILii KJIITUH 3 reOMETPUYHUM TUIIOM PO3IOLiNY (110 XapaKTepusye
IIPUXOBAaHy XPOMOCOMHY HeCTabi/IbHICTh Ha piBHi MeXaHi3MiB yTBOpeHHs abepalliil) B KyJbTypi J1iMPOLUTIB XBOPUX
Ha pak WUTONOLiOHOI 3271031 BUILA, HDX B IPyIIi 0Ci6 6e3 oHKonaToJioriii - 18,9% Ta 5,8% BinnosigHo. Y ocib, y IKux
IIPY CTIOHTAaHHOMY MyTareHesi iHIMBiyaJbHa TEOPETUYHO OYiKyBaHA 4aCTKa CyOIOMyJIsLiii KJIiTHH 3
reoOMeTPUYHMM TUIIOM IOKJITUHHOTO PO3MOoAiny abepauiii = 30%, anTumyTareHHu eeKT rymary HaTpiio rnpu
pazianiiiHo-iHIYKOBaHOMY MyTareHesi € cj1abkuMm, abo BifcyTHil. BcTaHOB/IEHO BifiCyTHICTb 3a/1€3KHOCTI
AHTUMYTareHHOoi €(PEeKTUBHOCTI 'yMaTy HATPilo B KYJIbTYPi JiM(pOLHUTIB NeprudeprUIHOi KPOBi 0Ci6 6€3 OHKOMATOJIOTii
Ta XBOPMX Ha PaK MUTONOI6HOI 3271031 Big, noniMopdismy rexis penapatii rs13181 ERCC2 (Lys751GIn) Ta rs25487
XRCC1 (GIn399Arg). ITokazaHo, 110 rymaT HaTpilo B KoOHUeHTpaLlii 100 MKT/MJl IPOSIBIsie PalioNIPOTEKTOPHI
BJIACTUBOCTI B KYJIbTYpi IIepelleIIIOBaHMX KIITUH JiHii L929. IIpn okpemilt aii rymary B 11ill KOHLEHTpaLii

IaHHIN TecT-cuctemi. [Tokazano, mo rymat Hatpiio (1 MKr/MJ1) IPOSBIIS€ PaioNPOTEKTOPHI BJIACTUBOCTI B
IIEPBUHHI KyJIbTYPi MiOT€HHUX KJIITUH HOBOHAPOIKEHUX IIyPiB. BIIJIMB rymarty HaTpio NPpU3BOIUTD 4O CTUMYJISALL
IvdepeHuialii MioreHHUX KIiTuH. Kito4oBi c10Ba: TyMiHOBi pEUOBMHU, MyTareHes3, aHTUMyTareHes3, XxpOMOCOMHA
HeCTabibHICTh, 0JiMOP(}i3M reHiB penapatii.

2. The theoretical generalization and a new solution to the scientific and applied problem in the field of genetics,
optimisation of system analysis of the effectiveness of mutagenesis modifiers on the basis of which the laws of the
influence of humic substances on spontaneous, induced chemical and radiation mutagenesis. A model system of
complex analysis of qualitative and quantitative criteria for the evaluation of mutagenesis modification is
developed, which increases the informativeness of cytogenetic and cytological analysis. Humic substance has been
shown to have antimutagenic properties under in vivo (in plant test-system) and in vitro (human lymphocyte
culture) conditions, when combined with mutagenic factors (chemical mutagens) and upon action after exposure
to mutagens (ionizing radiation), when exposed to the mutagen at the GO stage (ionizing radiation), the G2 stage



(dioxidine) and throughout the mitotic cycle, it is a medium-efficiency antimutagen with a wide range of
continuous action. It is shown that the investigated humic preparations exhibit antimutagenic properties in
relation to the action of chemical mutagens with different mechanisms of action (prooxidant dioxidin, alkylating
thiophosphamide and mitomycin C) and mutagenic efficiency. Integral indicators of antimutagenic efficacy of
sodium humate in the Allium test have been determined. The antimutagenic effectiveness of sodium humate is
increased in a number of mutagens: thiophosphamide (Kantimut = 0,47), mitomycin C (Kantimut= 0,30), dioxidine
(Kantimut = 0,21). The multiplicity of mechanisms of the gene-protective action of humic substances, which are
manifested at the cellular and extracellular level, have desmutagenic and bioantimutagenic action, have been
revealed. It is proved that the studied humates exhibit properties of both therapeutic and prophylactic
radioprotectors. Their modifying effect on radiation lesions is characterized by differential antimutagenic efficacy
with respect to different types of aberrations, the most effective being the reduction of chromosomal type
aberrations. The antimutagenic effects of humates are manifested in the concentration range of 10 ug / ml - 1000
pug/ml. At a concentration of 500 pg / ml, sodium humate exhibits mutagenic properties in human lymphocyte
culture. It is shown that the extracellular distribution of chromosome aberrations in the culture of human
peripheral blood lymphocytes is best described by a compound Poisson and geometric distributions. The revealed
differences in the nature of the cellular distribution of chromosome aberrations between the studied groups - the
average group theoretically expected share of a subpopulation of cells with a geometric type of distribution
(characterizing hidden chromosomal instability at the level of mechanisms of formation of aberrations) in the cell
culture, 18,9% and 5,8% respectively. In individuals whose spontaneous mutagenesis has an individual theoretically
expected proportion of cell subpopulation with a geometric type of subcellular aberration distribution = 30%, the
antimutagenic effect of sodium humate on radiation-induced mutagenesis is weak or absent. The antimutagenic
efficiency of sodium humate in the culture of peripheral blood lymphocytes of individuals without oncopathology
and patients with thyroid cancer was found to be absent from rs13181 ERCC2 (Lys751GIn) and rs25487 XRCC1
(GIn399Arg) repair genes. It is shown that sodium humate at a concentration of 100 ug / ml exhibits
radioprotective properties in the culture of the L929 lineage cells. With a separate action of humate at this
concentration, apoptosis is stimulated. At a concentration of 1000 pug / ml, toxic effects of sodium humate were
detected in this test system. It has been shown that sodium humate (1 ug/ml) exhibits radioprotective properties
in primary culture of myogenic neonatal rat cells. The effect of sodium humate leads to stimulation of myogenic
cell differentiation. Key words: humic substances, mutagenesis, antimutagenesis, repair gene polymorphism.
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