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"EioxiMiqHi MexaHi3Mll rrpoTmIYXJIllHHOI )];il rrOXi)];HllX4-1hrt'a3~~~~=";~,~i

IXHbol)];ocTaBKll Y KJIiTllHll HaHop03MipHllM rrOJIiMepHllM Hoci€M ",

rrpe)];cTaBJIeHol Ha 3)];06YTT5IHaYKOBoro cTyrreH5I

)];OKTOpa6ioJIoriqHllX HaYK

3a crreu;iaJIbHicTIO 03.00.04 - 6ioxiMi5I (091 - EioJIori5I)

AlnyaJIbHicTb o6paHoI TeMH. XiMioTeparri5I € e<j:>eKTllBHllMMeTO)];OMJIiKYBaHH5I

OHKOJIoriqHllX XBOpllX. O)];HaK, 6araTo xiMioTeparreBTllqHllX JIiKapCbKllx rrperrapaTiB

MalOTb HeraTHBHi rr06iqHi e<j:>eKTHKOJIHrrOlIlKO)];)KYIOTbC5IHe TiJIbKH rrYXJIHHHi KJIiTHHH,

a iI 3)];OPOBi KJIiTHHH rreqiHKll, cepU;5I, HHpOK qll HepBOBol CHCTeMH. IHlIlOIO Ba)l(JIllBOIO

rrp06JIeMOlO JIiKYBaHH5I OHKOXBOPHX € BHHHKHeHH5I pe3HCTeHTHOCTi )];0 rrOqaTKOBO

e<j:>eKTHBHHX3ac06iB. I.IJ;e O)];Hi€1O rrp06JIeMOlO xiMioTeparril € rroraHa P03qHHHiCTb

6araTbOX rrperrapaTiB B opraHiqHllX P03qllHHHKax.

O)];HllM 3 Harrp5IMKiB rrO)];OJIaHH5IU;HXrrp06JIeM € BHKopHCTaHH5I HaHOTeXHOJIoriiI

)];JI5I crrp5IMOBaHOI )];OCTaBKll JIiKapCbKllX rrperrapaTiB )];0 paKOBHX KJIiTHH. HH3Ka

BJIaCTHBOCTeiI HaHOqaCTHHOK (BeJIHKa rrJIOI.I.J;arrOBepXHi, 3)];aTHicTb rrpOHHKaTH Y KJIiTHHH

Ta Cy6KJIiTllHHi CTPYKTypll i HH3bKa 3araJIbHa TOKCHqHicTb) )];03BOJI5I€p03rJI5I)];aTH IX 5IK

rroTeHu;iiIHo e<j:>eKTHBHHXHoci'iB rrpoTHrrYXJIHHHHX JIiKiB. HaHOqaCTHHKH TaKO)K 3)];aTHi

rrOKpaI.I.J;YBaTH P03qHHHicTb <j:>apMau;eBTHqHHX rrperrapaTiB, IIJ;O rrpHBO)];HTb )];0

rrOKpaI.I.J;eHH5I6io)];OcTyrrHocTi, 3HH)l(eHH5I )];03H rrperrapaTY Ta KpaI.I.J;OrOrrpoHHKHea.i5I

Kpbb ricToreMaTHqHi 6ap'€pH.

IIepcrreKTllBHHMll rrpoTHrrYXJIHHHHMll peqOBllHaMH € cHHTeTHqHi rrOXi)];Hi

reTepOU;HKJIiqHHX CrrOJIYK4-Tia3oJIi)];HHOHY. 0 )];HaK, BOHH rroraHO P03qHH5IIOTbC5I Y Bo)];i

Ta iHlIlHX opraHiqHHX P03qHHHHKax, I.I.J;OrrepelIlKO)];)Ka€ 'ix rrO)];aJIblIloMY BHKopHcTaHHIO

Y KJIiHiu;i. HaToMicTb rrOJIiMepHi HaHop03MipHi Hoci'i MmKYTb CrrpH5ITH iHKarrcYJI5Iu;i'i Ta
. ... .

m)];BllI.I.J;eHHIOP03qHHHOCTl B)Ke lCHYlOqHX 1 HOBHX rrpOTHrrYXJIHHHHX rrperrapaTIB,

CJIyrYlOqll CllCTeMaMH )];OCTaBKH JIiKiB. O)];HaK, Ha CbOrO)];Hi 6ioxiMiqHi MexaHi3Mll

B3a€MO)];il HOBHX CllCTeM )];OCTaBKHHa OCHOBi rrOJIiMepHllX HaHop03MipHHX Hoci'iB Ta

rrpOTHrrYXJIHHHHX rrperrapaTiB 3a 'ix )];il in vitro Ta in vivo, a TaKO)l( TOKCHKOJIoriqHi

acrreKTH 3acTocYBaHH5I HaHoMaTepiaJIiB Y cTBopeHHi HOBHX rrpoTllrrYXJIllHHHX 3ac06iB €

rrpaKTHqHO He BHBqeHllMH.

BpaXOBYlOqH 3a3HaqeHe BHI.I.J;e,)];HCepTau;iiIHe )];OCJIi)];)l(eHH5IK06HJIiHCbKO'i n.r. €

aI<TYaJIbHHMY <j:>YH)];aMeHTaJIbHOMYi rrpaKTHqHOMY ImaHi.

CTyniHb 06rpYHTOBaHOCTi HaYKOBHx nOJIO)KeHb, BHCHOBKiB i peKOMeHAau,iii,
c<I>OPMYJIbOBaHHXY AHcepTau,il. 06rpYHTOBaHicTb HaYKOBHx rrOJIO)KeHb, BHKJIa)];eHHXB

)];HCepTau;iiIHiM P060Ti K06HJIiHCbKOI n.I. He BHKJIHKa€ CYMHiBiB. Y CBOm P060Ti

aBTopKa BHKOPHCTOBYBaJIa a)];eKBaTHi eKcrrepHMeHTaJIbHi MeTO)];H, 30KpeMa MeTO)];H

rrperrapaTHBHo'i 6ioxiMii (BH3HaqeHH5I aKTHBHOCTi HH3KH eH3HMiB i KOHu;eHTpau;i'i HH3KH

MeTa60JIiTiB, eJIeKTpo<j:>ope3 6iJIKiB y reJIi, BeCTepH-6JIOT aHaJIi3 6iJIKiB), <j:>i3HKO-xiMiqHi

MeTO)];H (cBiTJIOBa <j:>JIyopecu;eHTHa MiKpOCKOrri5I, crreKTpo<j:>JIyopHMeTpii',
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crreKTp0<p0ToMeTpil), llJITOJIOrilJHi (KYJIbTHBYBaHH5I KJIITHH in vitro, rrpOTOlJHa

UHTO<PJIyopHMeTpi5l, MeTO.n; ,nHK-KoMeT, rri.n;paxYHoK KiJIbKOCTi epHTpoUHTiB i

JIeHKOUHTiB), 6ioMe.n;HlJHi (JIiKYBaHH5I TBapHH 3 rrpHBHTOIO rrYXJIHHOIO NK/Ly), MeTo.n;H

xiMilJHOI KiHeTHKH Ta CTaTHCTHlJHOrO aHaJIi3y. MeTo.n;HKH rrpOBe.n;eHH5I .n;oCJIi.n;iB.n;oBOJIi

.n;eTaJIbHO orrHcaHi B .n;HcepTauil,

Pe3YJIbTaTH BJIaCHHX .n;oCJIi.n;)l(eHb, OTpHMaHi .n;HcepTaHTKOIO, Bi.n;rrOBi.n;aIOTbMeTi

Ta 3aB.n;aHH5IM HaYKOBoro .n;oCJIi.n;)l(eHH5I,Pe3YJIbTaTH, rrpe.n;CTaBJIeHi B .n;HcepTauiHHiH

P060Ti, BHKJIa.n;eHi JIOrilJHO, rrOCJIi.n;OBHOTa .n;o6pe rrpOiJIIOCTpoBaHi. BHCHOBKH, OTpHMaHi

Y .n;HcepTauiHHiH P060Ti .n;HcepTaHTKOIO KopeKTHO C<POPMYJIbOBaHi i a.n;eKBauw

Bi.n;o6pa)KaIOTb pe3YJIbTaTH .n;oCJIi.n;)l(eHb.

,lI,OCTOBipHicTb i HOBU3Ha HaYKOBUX n0J10~eHb, BUCHOBKiB Ta peKOMeHAaIJ,iii,

c<I>OPMYJ1bOBaHUX Y AUCepTaIJ,ii'. ,nOCTOBipHicTb OTpHMaHHX pe3YJIbTaTiB, HOBl13Ha

HaYKOBHX rrOJIo)KeHb, BHCHOBKiB Ta peKOMeH.n;auiH .n;HcepTauiHHoro .n;OCJIi.n;)l(eHH5IHe

BI1KJIHKaCCYMHiBY. ,nHcepTauiHHa po60Ta Ko6HJIiHCbKOI JI1. BHKOHaHa Ha cyqaCHOMY

HaYKOBO-MeTo.n;HlJHOMYpiBHi. ,nOCTOBipHicTb 3MiH rri.n;TBep.n;)KeHa 3araJIbHOrrpHHH5ITHMH

MeTo.n;aMH CTaTHCTHlJHOrO aHaJI13Y,

HaYKOBa HOBU3Ha OTpuMaHux pe3YJ1bTaTiB. ITpoBe.n;eHO CKpI1HlHr

HOBOCI1HTe30BaHHX rroxi.n;HHX 4-Tia30JIi.n;HHOHY i Bi.n;i6paHO TpH CrrOJIYKH, 51Ki MalOTb

HaH6iJIbllI BHpa)l(eHY UHTOTOKCHlJHY.n;ilO in vitro ll.I.o.n;oHH3KH rrYXJIHHHHX JIiHiH KJIiTHH.

BI151BJIeHO 3aJIe)l<HicTb MbK CTpYKTYpOIO aKTHBHHX XiMiqHHX rpyrr i rrpOTI1rrYXJIHHHOIO

aKTHBHicTIO. 3'51coBaHo 6ioxiMiqHi MexaHi3MH TOKCHqHOrO BrrJIHBY CHHTeTHqHHX

rrpoTHrrYXJIHHHHX rroxi.n;HHX 4-TimoJIi.n;HHOHiB. BCTaHOBJIeHO, ll.I.O HaHopo3MipHHH

rrOJIiMepHHII HociII Ha OCHOBi rrOJIieTHJIeHrJIiKOJIIO YTBOPIOC BO.n;OP03qHHHi KOMrrJIeKCH3

rroxi.n;HHMH 4-Tia30JIi.n;HHOHY, 51Ki llIBH.n;llIe rrpOHHKalOTb Y KJIiTHHH i .n;OBllIe 36epiralOTb

CBOIO 6iOJIoriQHY aKTHBHicTb. ITpH UbOMY rrOKpall.I.YCTbC5I a.n;pecHicTb .n;il
, .

rrpOTI1rrYXJIHHHHX CrrOJIYK 1 CYTTCBO 3HJ1)KYIOTbC5I TOKCHQHl xapaKTepHCTHKH

.n;OCJIi.n;)l(YBaHHXrrpOTHrrYXJIHHHHX peqOBHH. ,nOBe.n;eHO, ll.I.Orroxi.n;Hi 4-Tia30JIi)J,HHOHY Y

cKJIa.n;i HaHOKOMrrJIeKciB e<peKTHBHillIe, Hi)l( Y BiJIbHOMY CTaHl, 3HJ1)KYiOfb

)KHTTC3.n;aTHicTbHH3KH rrYXJIHHHHXKJIiTHH ccaBuiB in vitro.
ITpo.n;eMoHcTpoBaHo UHTOMoP<POJIorilJHi 3MiHH Y rrYXJIHHHHX KJIiTHHaX JIiHil C6

rnioMH ll.I.ypa in vitro 3a .n;il rroxi.n;HHX 4-TimoJIi.n;HHOHY Ta IX KOMrrJIeKciB 3 rrOJIiMepHI1M

HaHOHocicM. IIpoaHaJIi30BaHo 3MiHH Y <pa3ax KJIiTHHHoro UHKJIY in vitro Ha rrYXJIHHHHX

KJIiTHHaX JIiHil C6 rJIiOMH ll.I.ypa Ta JIiHil U251 rJIiOMH JIIO.n;HHH 3a .n;il rroxi.n;HHX 4-

Ti330JIi.n;HHOHY 3a IX 3acTocYBaHH5I Y BiJIbHOMY cTaHi Ta Y KOMrrJIeKCi 3 ITEr -HOci5lMI1,

Ha JIiHil C6 rJIiOMH ll.I.ypa 3'51COBaHOMOJIeKYJI5IpHi MexaHi3MH aKTHBaui'i arrorrT03Y

Ta cTyrriHb rrOllIKo.n;)l(eHH5I ,nHK II iHTepKaJI5IuilO B i"i CTPYKTYPY HOBHX rrpOTHrrYXJIHHHHX

rroxi.n;HHX 4-Tia30JIi.n;HHOHY Ta 'ix KOMfIJIeKciB 3 HaHOHocicM.

OC06JIHBO CJIi.n; Bi.n;3HaqI1TH p03.n;iJI P060TI1, Y 51KOMYBI1KOpHCTaHO cYQaCHHII

MOJIeKYJI5IpHHII .n;oKiHr aHaJIi3 in silico .n;JI5Ii.n;eHTH<piKauil MOJIeKYJI5IpHI1XMillIeHei1 .n;iY

O)J,Horo 3 rroxi.n;HHX 4-Tia30JI.n;HHOHY (Les-3833). P03paXOBaHO 6io<pi3I1lJHi rrOKa3HI1KH

Bo.n;HeBI1X i ri.n;po<po6HHX 3B' 5I3KiB, 5IKi MO)l(YTb YTBoplOBaTHCb B aKTHBHOMY ueHTpi

TaKHX eH3HMiB 51KTOlloi3oMepa3a II, CheckPoint KiHa3H 1 i 2 i KaCllmaMH 6 i 8.
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E<peKTH rrpOTHIIYXJIHHHOro rrOXi)J.HOrO 4-Tia30JIi)J.HHOHY Y cKJIa)J.i KOMrrJIeKCY 3

HaHOHOci€M TaKO)l( )J.OCJIi)J.)I(YBaJIHHa MO)J.eJIi JIiM<pOMH NK/Ly in vivo. 30KpeMa,

BCTaHOBJIeHO rrOCHJIeHH5I e<peKTHBHoCTi )J.ii' rroxi)J.Horo 4-Tia30JIi)J.HHOHY Y cKJIa)J.i

KOMrrJIeKCY 3 HaHOHOci€M Ha MO)J.eJIi JIiM<pOMH NK/Ly. ,1J;OCJIi)J.)KeHOBrrJIHB MeTa60JIiTiB

BiJIbHopa)J.HKaJIbHOrO OKHCHeHH5I, rrpO)J.YKTiB JIirrOrrepOKCH)J.au;ii', eH3HMiB CHCTeMH

aHTHOKCH)J.aHTHoro 3aXHCTY, a TaKo)K MeTa60JIiTiB i eH3HMiB HiTp03aTHBHoro cTpecy Ha

U;HTOTOKCHqHi e<peKTH in vivo rroxi)J.HHX 4-Tia30JIi)J.HHOHY Ta i'x KOMrrJIeKciB 3

HaHOHOCl€M.

Ba)l(JIHBe HaYKOBe i rrpaKTHqHe 3HaqeHH5I Ma€ p03)J.iJI P060TH, Y 5IKOMY

BCTaHOBJIeHO rrpHrHiqeHH5I )J.BOMa rroxi)J.HHMH 4-Tia30JIi)J.HHOHY (Les-3288 i Les-3833)

POCTY JIiM<pOMH NKiLy Ta 36iJIblIIeHH5I TPHBaJIOCTi )KHTT5I MHlIIeH.-rrYXJIHHOHocii'B. Y
KOMrrJIeKCi b rrOJIiMepHHM HOci€M u;eH. rrpOTHrrYXJIHHHHH. e<peKT TiJIbKH rrOCHJIlOBaBC5I,a

3araJIbHHH. TOKCHqHHH. BrrJIHB Ha opraHbM MHlIIeH. 3MeHlIIYBaBC5I.

3a pe3YJIbTaTaMH rrpOBe)J.eHoro )J.oCJIi)J.)I(eHH5I 3arrporrOHOBaHO 6ioxiMiqHi

MexaHbMH )J.ii' rrpOTHrrYXJIHHHHX rroxi)J.HHX 4-Tia30JIi)J.HHOHY B KOMrrJIeKci 3 ITEr-

HaHOHOci€M, )J.JI5I5IKHX xapaKTepHa BHCOKa 6ioJIoriqHa cYMicHicTb, 3)J.aTHicTb e<peKTHBHo

3B' 5I3YBaTH rrpoTHrrYXJIHHHi CrrOJIYKH, rrpoHHKaTH ycepe)J.HHY KJIiTHH i )J.OCTaBJI5ITH

MOJIeKYJIH rroxi)J.HHX 4-Tia3oJIi)J.HHOHiB, 6e3 BHpa)l(eHoi' 3araJIbHoi' TOKCHqHOi' )J.i·i B

opraHi3Mi JIa60paTopHHx TBapHH.

Ha rri)J.cTaBi 03HaH.OMJIeHH5I 3 TeKCTaMH )J.HcepTau;ii' Ta aBTope<pepaTY BBmKalO 3a

rroTpi6He 3po6HTH )J.eKiJIbKa 3aYBameHb Ta 3arrHTaHb )J.O)J.HcepTaHTKH )J.JI5IiHiu;iIOBaHH5I

HaYKOBoi' )J.HCKycii':

1. 3 aBTope<pepaTY (CTOp. 11) He 30BciM 3P03YMiJIO, 5IKa caMe CrrOJIYKa € HaH.6iJIblII

e<peKTHBHOIO. CrrOqaTKY rrOCTYJIIO€TbC5I, lI(0 Les-3833 € Y 2 i 26 pa3iB e<peKTHBHilIIOfO

rrOpiBH5IHO i3 i"i CTPYKTypHHMH aHaJIOraMH - Les-3288 i Les-3882. O)J.HaK, rricJI5I U;boro

HaBe)J.eHO )J.aHi, lI(0 )J.JI5I,HarrpHKJIa)J., SK-MEL-5 MeJIaHOMH JIIO)J.HHH U;HTOCTaTHqHa

KOHu;eHTpau;i5I Les-3288 € HH)KqOIO (1,24 MKMOJIb/JI), HbK )J.JI5ILes-3833 (7,34 MKMOJIb/JI).

,1J;0TorO)K Les-3833 BH5IBHBC5I)J.OCHTbHe<PPOTOKCHqHHM(CTOp. 19).

2. BHCOKY U;HTOTOKCHqHY aKTHBHicTb Les-3833 aBTopKa rrOB'5I3Y€ b aTOMOM 6pOMY

B iH)J.OJIiHOBOMY <pparMeHTi Ta Ha<pTHJIbHHM pa)J.HKaJIOM Y TpeTboMY rrOJIo)KeHHi

rripa3oJIiHY. AJIe )J:( 6pOM rrpHcYTHiH. y CTPYKTypi Les-3288, a Ha<pTHJIbHHH.pa)J.HI(aJI - Y

Les-3882. "lIH € )J.aHi )J.JI5I rroxi)J.Horo 4-Tia30JIi)J.HHOHY 6e3 6pOMY i Ha<pTHJIbHOrO

pa)J.HKaJIY?

3. "lIOMY KJIipeHC rroxi)J.HHX 4-Tia30JIi)J.HHOHY )J.oCJIi)J.)I(YBaJIHHa MHlIIax, a ITEr-

HaHoHocii'B Ha lI(ypax?

4. Y Ta6JIHu;i 4 aBTope<pepaTY rrOpiBH5IHH5I iH)J.eKcy OKCH)J.aTHBHoro cTpecy, KOJIH

KOHTPOJIbHi rrOKa3HHKH rrpHH.H5ITO5IK l,OO±O,OO, He € rrOBHicTIO KopeKTHHM.

5. Ha pHC. 18 aBTope<pepaTY, 5IKHH.)J.eMoHcTpy€ )J.HHaMiKY 3MiHH MaCH TiJIa MHlIIeH.,

He BHCTapqa€ i)J.eHTH<piKau;ii' KpHBHX Ta rrOKa3HHKiB )J.OCTOBipHOCTiHa HHX.

6. "lIH Bi)J.irpalOTb MiTOXOH)J.pii' rrYXJIHHHHX KJIiTHH Ba)l(JIHBY pOJIb Y peaJIbau;ii'

aHTHrrpoJIi<pepaTHBHHx e<peKTiB rroxi)J.HHX 4-Tia30JIi)J.HHOHY Ta ITEr -HaHoHocii'B?
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7. XOTiJIoc5I 6 rrolIYTII ,LJ;YMKYaBTOpKI1 ,LJ;I1CepTaU;l1 .l.IJ;O,LJ;OrrpOTl1rrYXJII1HHoi'

aKTI1BHOCTi,ll;OCJIi,LJ;)I(YBaHHxHeIO rrOXi,ll;HI1X4-Tia3oJIi,LJ;I1HOHYB rrOpiBH5IHHi i3 rroxi,LJ;HI1MI1

Tla30JIY·

8. IlIKo,ll;a, .l.IJ;OY pe<}:>epaTi He 3HaMllIJIOCb MiCU;5IY3araJIbHIOIOlIiM cxeMi P060TI1, B

TOMlIac 5IK Y ,LJ;l1cepTau;ii'TaKI1X iH<}:>opMaTI1BHI1Xi B,ll;aJII1XcxeM E:,LJ;eKiJIbKa.

3aYBa)l(eHH5I i 3arrI1TaHH5I, 5IKi BI1HI1KJII1 ,ll;O peu;eH30BaHoi' P060TI1, HOC5ITb
3,LJ;e6iJIbliiOrO ,LJ;I1CKyciMHI1MxapaKTep i He 3HI1)1(YIOTb HaYKOBoi' U;iHHOCTi OTpl1MaHI1X

pe3YJIbTaTlB.
I1oBHoTa BUKJIa,ll;Y lIaYKOBUX nOJIO)Kellb, BUCHOBKiB Ta peKOMeH,ll;aUlH,

C<I>OPMYJIbOBaHUXY ,ll;ucepTaui'i, B ony6JIiKOBaHUX npaUHX. Pe3YJIbTaTI1, OTpI1MaHi Y

,LJ;I1CepTau;iMHOMY,ll;OCJIi,LJ;)I(eHHirrpe,ll;CTaBJIeHi Y HaYKOBI1X <}:>aXOBI1XBI1,ll;aHH5IX,,LJ;eB

rrOBHOMY 06C5I3i BI1KJIa,ll;eHi HaYKOBi rrOJIO)l(eHH5I, BI1CHOBKI1 Ta peKOMeH,LJ;au;ii',

C<}:>0PMYJIbOBaHiY ,LJ;I1CepTau;iMHiMP060Ti. Pe3YJIbTaTI1 ,ll;l1cepTau;ii' Ha,LJ;PYKOBaHiB 54

rry6JIiKau;i5Ix, 30KpeMa B 24 CTaTT5IX, 13 3 5IKI1XHaJIe)l(aTb ,ll;O HaYKOMeTpl1lIHoi' 6a311

SCopus. ABTopKa arrpo6YBaJIa pe3YJIbTaTI1 i BI1CHOBKI1 CBOel P060TII Ha HaYKOBI1X

KOH<}:>epeHu;i5IxB YKpai'Hi, ITOJIb.l.IJ;i,CJIOBalllllIHi, lIexii', Yrop.l.IJ;I1Hi, XopBaTii', I3pai'JIi,

<DpaHu;ii' Ta CIlIA.

I1paKTUQHe 3HaQeHHH oTpuMaHux pe3YJIbTaTiB. 3arrporroHoBaHo e<}:>eKTlIBHI1M

crroci6 ,LJ;OCTaBKI1HOBI1X rrpoTl1rrYXJIlIHHlIX CI1HTeTI111HI1XrrOxi,LJ;HI1X4-Tia3oJIi,ll;I1HOHY 3a

,LJ;OrrOMOroIOBO,LJ;0P0311I1HHOrOITEr -BMicHoro rrOJIiMepHOro HaHopo3MipHoro Hoci5I, 5IKlIM

rri,ll;BlI.l.IJ;YE: P031II1HHicTb i rrOClIJIIOE: 6ioJIorillHY aKTlIBHicTb rroTeHu;iMHlIX

rrpOTl1rrYXJIlIHHI1X rrperrapaTiB. 3arrporroHoBaHo rrpOTOKOJII1 cTBOpeHH5I KOMrrJIeKCiB

rrpOTl1rrYXJII1HHI1XrrOJIYK 3 rrOJIiMepHI1M ITEr -BMicHlIM HaHOHOciE:M, 5IKi MO)l(YTb 6YTI1

3acTocoBaHi ,LJ;JI5Ip03po6JIeHH5I e<}:>eKTI1BHoi',ll;OCTaBKI1rrpOTl1rrYXJII1HHI1X CrrOJIYK Y

paKOBi KJIiTlIHlI. HaHopo3MipHi Hocii' ,LJ;03BOJI5IIOTb3HI1311TI1Mo)KJII1Bi HeraTI1BHi rro6illHi

Kap,ll;io-, rerraTO- i He<}:>pOTOKClIllHie<}:>eKTlIrrpoTlIrrYXJII1HHlIX JIiKiB B opraHi3Mi Ta

36iJIbllII1TI1 TPI1BaJIicTb ,ll;ii'rrpOTl1rrYXJII1HHlIX1II1HHI1KiBB opraHi3Mi.

ABTopKa pa30M 3 KOJIeraMlI O,ll;ep)KaJIa ITaTeHT YKpai'HI1 Ha KOPI1CHY MO,ll;eJIb

«Crroci6 3HI1)1(eHH5I HeraTI1BHI1X rro6illHlIX peaKu;iM ,ll;OKcopy6iu;I1HY 3a ,ll;OrrOMOroIO

HaHop03MipHoro rrOJIiMepHOro HOci5I» Ta rrO,ll;aJIa 3a5IBKYHa ITaTeHT Y Kpai'HI1 Ha BI1Haxi,LJ;

«Crroci6 ,LJ;OCTaBKI1rrpOTl1rrYXJII1HHOi'CrrOJIYKI1rrOXi,ll;HOrO4-Tia30JIi,ll;lIHOHY, rri,ll;BI1.l.IJ;eHH5I

i-i P0311lIHHOCTi Ta 6ioJIorillHoi' aKTI1BHOCTi3a ,ll;OrrOMOroIOHaHop03MipHoro rrOJIiMepHOro

HOCl5I».

Bi,ll;nOBi,ll;HOCTi ,ll;ucepTaui'i BCTaHOBJIeHUM BUMoraM. PYKorrlIC o<}:>opMJIeHlIM

3ri,ll;HO iCHYIOlIl1X BI1MOr 3a KJIaCI111HlIM3pa3KOM. ,I(l1cepTau;i5I Harrl1CaHa rpaMOTHOIO

YKpai'HcbKoIO HaYKOBOIOMOBOIOi MiCTI1Tb HacTyrrHi p03,ll;iJIlI: BCTyrr, Om5I,ll; JIiTepaTYPI1,

MaTepiaJIlI i MeTO,LJ;11,LJ;OCJIi,ll;)KeHb,Pe3YJIbTaTI1 ,ll;OCJIi,ll;)KeHbTa i'x o6roBOpeHH5I, AHaJIi3

Ta Y3araJIbHeHH5I pe3YJIbTaTiB ,ll;OcJIi,LJ;)lCeHH5I,BI1CHOBKlI, ITepeJIiK BlIKoplICTaHI1X

JIiTepaTypHl1x ,ll;)I(epeJI.

BUCHOBOK. ,I(l1cepTau;iMHa po6oTa Ko6I1JIiHCbKOi' JIeci IBaHiBHI1 Ha TeMY

"EioxiMilIHi MexaHi3MI1 rrpoTlIrrYXJII1HHoi' ,LJ;ii'rrOxi,LJ;HI1X4-Tia3oJIi,LJ;I1HOHY 3a i'XHbOi'

,ll;OCTaBKI1y KJIiTlIHI1 HaHop03MipHI1M rrOJIiMepHlIM HociE:M" E:3aBepllIeHI1M caMocTiMHlIM
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)lOCJIiJJ:)KeHIDIM,BI1KOHamIM Ha BI1COKOMYTeOpeTJ1lmOMY i MeTO)lOJIoriqHOMY piBH5IX.

BI1CJIOBJIeHi OrrOHeHTOM 3aYBa)KeHH5I He € rri)lCTaBOlO )lJI5I 3arrepeqeHH5I BI1COKOi'Ol.(iHKI1

l.(id p060TI1. 3a aKTyaJIbHicTIO TeMI1, MeTO)lI1QHI1MpiBHeM rrpOBe)leHI1X )lOCJIi)l)KeHb, 'ix

06'€MOM, HaYKOBOIO HOBI13HOIO i HaYKOBo-rrpaKTI1QHI1M 3HaQeHH5IM O)lep)KaHI1X

pe3YJIbTaTiB, a TaKO)I( a)leKBaTHicTIO rrpOBe)leHOrO B P060Ti aHaJIi3y i Bi)lrrOBi)lHiCTIO

3p06JIeHI1X BI1CHOBKiB, )ll1cepTal.(iHHa p060Ta K06I1JIiHCbKOi' JI.I. Bi)lrrOBi)la€ BI1MOraM

MOB YKpa'iHI1 )l0 )lOKTOPCbKI1X)lI1cepTal.(iH rr.rr. 9, 10, 12, 13 "TIOP5I)lKY rrpI1cYJJ:)KeH:I5I

HaYKOBI1XcryrreHiB", 3aTBep)l)KeHOrO nOCTaHOBOIO Ka6iHeTY MiHicTpiB YKpa'iHI1 N2567
Bi)l 24.07.20 13p. (3i 3MiHaMI1, BHeCeHI1MI1 3ri)lHO 3 TIocTaHoBaMI1 Ka6iHeTY MiHicTpiB

YKpai'HI1 N2656 Bi)l 19.08.2015p., N21159 Bi)l30.l2.2015 p., N2567 Bi)l27.07.2016p.), a Ti

aBTOp 3aCJIyrOBY€ rrpI1CY)l)KeHH5I HaYKOBoro cTyneH5I )lOKTOpa 6ioJIoriQHI1X HaYK 3a

Crrel.(iaJIbHicTIO 03.00.04 - 6ioxiMi5l."

OnOHeHT:
3aBi)lYBaQ Ka<pe)lpl1 6io<pi3l1KI1 Ta 6ioiH<p0pMaTI1KI1

J1bBiBcbKoro Hal.(ioHaJIbHOrO YHiBepCl-UeTY
i reHi IBaHa <DpaHKa,

)lOKTOP6ioJIoriQHI1X HaYK,

rrpo<pecop

1 KBiTH5I2021 p.

TIi)lrrl1c rrpo<pecopa Ea6cbKoro A.M. rri)lTBep)l)KY

BLJeHI1HceKpeTap JIbBiBcbKoro Hal.(ioHaJIbHOrO ii3epCI1TeTY

iMeHi IBaHa <DpaHKa,

)lOl.(eHT

Ea6cbKliH A.M.

\
a60Bel.(bKa O.C.


