
OT3biB 
ocJmuuaJihHoro onnoueuTa 

.HuKoBcKoro HuKoJiaH Ka3HMHpOBH'·Ja, 

JlOKTopa 6uoJioruqecKux uayK, npocJ>eccopa, qJI.-Kopp. PAH 

ua JlHCcepTau:uouuyro pa6oTy AJieKceH Hsauosuqa Ky3hMnqa 

«HcnOJih30BaHHe HaTpHU-UOJlHJlHOro CHMnopTepa (NIS) JlJISI JlCTeKU:HH 

JlOCTaBKH reHOTepaneBTHqecKHX areHTOB B onyxoJieBble KJieTKH», 

npeJJ:cTaBJieuuyiD ua coucKauue yqeuou cTeneuu 

KaHJlHJlaTa 6uoJioruqecKHX uayK no cneu:uaJihHOCTH: 

03.01.03 - «MOJieKyJISipHaSI 6HOJIOrHSI». 

Peu:eH3HpyeMa5I pa6oTa rrocs.s~ru:eHa rrpo6neMe KOHTpon.s~ JJ,OCTaBKM reHHhiX 

rrperrapaTOB. feHOTepaiTM51 5IBJI5IeTC5I O)J,HMM M3 rrepcrreKTMBHhiX HarrpaBJieHMH B 

co3JJ,aHMH rrpoTMBoorryxoneBhiX rrperrapaToB. AJJ,pecHa5I JJ,OCTaBKa reHorrperrapaToB 

B OITYXOJih rrpeJJ,TIOJiaraeT, LITO 3KCnpeCCll51 TepaneBTllLieCKMX reHOB 6y JJ,eT 

npOllCXO)J,llTh llCKJIIOLillTeJibHO B KJieTKaX OTIYXOJill, TI03TOMY npll llCTihiTaHll5IX in 

vivo Heo6xoJJ,MMO H3yLiaTh pacnpeJJ,eneHMe rrpoJJ,yKTOB 3KcnpeccMM reHorrpenapaTa 

B TKaH5IX )KllBOTHoro. TaKa5I 3aJJ,aLJa M351W:HO pewaeTc5I rryTeM HCTIOJih30BaHM5I 

penopTepHhiX reHOB, 6eJIKOBhie npoJJ,yKThl KOTOphiX MO)KHO HellHBa3MBHhiMM 

MeTOJJ,aMll Bhl51BJI51Th B TKaH5IX M opraHaX MOJJ,eJihHOfO opraHM3Ma. 

B JJ,HccepTaU:Mll A.H. Ky3hMMLJa onHchmaeTC5I pa3pa6oTKa perropTepHoM: 

CllCTeMhl Ha OCHOBe HaTpMH- HO)J,MJJ,HOfO CllMilOpTepa, TpaHCMeM6paHHOfO 6eJIKa, 

ocyru:ecTBJI5IIOW:ero nepeHoc HOJJ,MJJ,-MOHOB M3 BHeKJieTOLJHOH cpeJJ,hi B 

U:llTOTIJia3My. 3Ta CllCTeMa IlpMBJieKaTeJihHa TeM, LITO p5IJJ, paJJ,HOTiperrapaTOB I1 

ycTpOHCTB, 1IpHMeH5IeMhiX )J,JI5I Bhl51BJieHI151 3T0f0 6eJIKa B opraHll3Me 

MJieKOTillTaiOW:llX, y)Ke )J,OJiroe BpeM5I ycrreiiiHO llCilOJih3yeTC5I B KJillHMLJeCKOH 

rrpaKTIIKe. B csoeM: pa6oTe A.H. Ky3hMIILJY yJJ,anoch nonyLIIITh TaKyiO 

perropTepHyiO CIICTeMy I1 rrpOJJ,eMOHCTpiipOBaTh ee 3<PcpeKTIIBHOCTh Ha MOJJ,em-r 

MeJiaHOMhi B 3KCTiepHMeHTaX lD vitro II lD VIVO. qyBCTBIITeJihHOCTM 

pa3pa6oTaHHOfO TIOJJ,XO)J,a OKa3aJIOCh JJ,OCTaTOLJHO, LJT06bi Bhi51BIITh pa3JIMLJll5I B 

3cp<i>eKTIIBHOCTII )J,OCTaBKII reHOB B OITYXOJih, ocyru:eCTBJI5IeMOH C IlOMOW:h iO 

TIOJIIIKaTIIOHHhiX HOCIITeJieH pa3HOfO COCTaBa. HeCOMHeHHO, TaKa51 CMCTeMa 



MO)J(eT HaHTI1 IIp11MeHeHI1e B pa6oTaX ITO OIITI1MI13aiJ,I111 cpe,UCTB )lOCTaBKI1 L(HK. 

Hay"[IHa5I HOBI13Ha 11 aKTyanhHOCTh pa60Thl He Bhl3hiBaeT COMHem·LH. 

L(I1CCepTaiJ,I15I COCTOI1T 113 BBe,UeHI15I, 063opa fli1TepaTyphl, MaTep11anOB 11 

MeTO)lOB 11CCHe)lOBaH115I, pe3ynbTaTOB 11 HX o6cy)J(,UeHH5I, 3aKniOLieHI15I I1 BhiBO)lOB, 

CIII1CKa COKparu:eHI1H I1 CIII1CKa fli1TepaTyphi. MaTepHan )lHCCepTaiJ,HH I13flO)J(eH Ha 

101 cTpaHI1Ue 11 xoporno 11nniOcTp11poBaH (18 p11cyHKOB H 3 Ta6nHIJ,hi). Bo 

BBe)leHI111 o60CHOBaHa aKTyanhHOCTh 11CCne,UOBaHI15I, ccpopMyn11pOBaHbl ero u,enh 

11 OCHOBHbie 3a)la'II1, a TaK)J(e OTpa)J(eHa HayLIHa5I HOBI13Ha I1 npaKTI1'IeCKa5I 

3Ha'IHMOCTh )lai-IHOH pa60Thl. 

063op nHTepaTyphi co,Uep)J(11T HeCKOnhKO pa3,UenoB. B rrepBhiX Tpex 

pa3,Uenax o6cy)J(,UaeTC5I He06XO)li1MOCTh HCIIOllh30BaHI15I MeTO)lOB MOneKyn5IpHOH 

Bl13yanl13aiJ,I111 B paMKaX pa3BI1TI15I reHHOH Tepaiii1I1 , KpaTKO paCCMaTpHBaeTC5I 

CTieKTp COBpeMeHHhiX MeTO)lOB Bl13yanH3aiJ,I1H m VIVO I1 6onee ,UeTanhHO 

06Cy)J()laiOTC5I CI1CTeMbl MOHI1TOp11Hfa, OCHOBaHHbie Ha I1CIIOllh30BaHHH 

pa,U110aKTHBHhiX 30H,UOB. B LieTBepToM pa3,Uene o6cy)J(,UaiOTC5I Herrocpe,UCTBeHHO 

CB5I3aHHhie C TeMOH pa60Thi lli1TepaTypHbie ,UaHHbie: 6110ll0fi15I HaTp11H-HO)ll1)lHOfO 

CI1MIIOpTepa 11 ero I1CIIOflh30BaHI1e B KaLieCTBe perropTepHOfO 11lll1 

TeparreBTI1LiecKoro reHa. OT,UenhHO orr11caHhi rrpo6neMhi opraH11cp11KaiJ,I111 HO)ll1)la 

I1 11CTIOllh30BaHI15I ceneKTI1BHhiX IIpOMOTOpOB B CB5I3Ke C 3TI1M perropTepHbiM 

reHoM. 063op xoporno CTPYKTYPI1POBaH 11 o6o6w:aeT ,UaHHhie no LITH 1 00 

HCTO'IHI1KOB. 

Pa3,Uen «MaTepHanhi Jif MeTO)lhi» IIO,Up06HO OIII1CbiBaeT XO)l 

3KcrrepHMeHTOB, BhiiiOnHeHHhiX ,UI1ccepTaHTOM. OH co,Uep)J(HT ,UeTanhHOe 

OIIHCaHI1e MaTep11anOB 11 MeTO)lOB JifCCne,UOBaHI15I. 0IIHCaHH5I 3KCIIepHMeHTOB 

)lOCTaTO'IHO IIOHHhl )lll5I JifX BOCIIpOH3Be,UeHI15I. 

Pa3,Uen «Pe3ynhTaThi H o6cy)J(,UeHI1e» cocTOHT 113 HecKonhKHX qacTei1. B 

rrepBOH LiaCTI1 aBTOp )lOCTaTO'IHO IIO,Upo6HO OIIHChiBaeT IIpOH)leHHhiH 

3KGIIepHMeHTanhHhiH IIYTh OT Bbi6opa IIO)lXO)l5IW:ero HCTOl.JHHKa reHa, 

KO,UHpyiOru:ero HaTp11H-HO)ll1)lHhiH CI1MIIOpTep, )lO nonyLieHI15I perropTepHOH 

CJifCTeMbl, pa6oTaiOW:eH B KneTKaX MenaHOMHOfO IIpOHCXO)J()leHJif5I. 



BTopa~ qacTb pa6oThi rrocn~rn:eHa norrpocy B3a:l1MOCB~311 aKTI1BHOCTI1 

rrpoMoTopoB, 11CITOJih3yeMbiX B 3KcrrpecCI10HHbiX KOHCTPYKU:I1~x c perropTepHbiM 

reHOM, 11 aKTI1BHOCTI1 o6pa3yiOrn:eroc~ CI1Ml10pTepa. l1HTepec K 3TOMY BOrrpocy 

Bbl3BaH TeM, LJTO 11Cl10Jib3YeMbie B reHHbiX rrperrapaTaX IIpOMOTOpbl, KaK rrpaBI1JIO, 

o6JianaiOT JII16o BbiCOKOH aKTI1BHOCTbiO JI116o BbiCOKOH crreu:mimLJHOCTbiO . Ha 

KJieTOLJHOH MO)J,eJII1 MeJiaHOMbl aBTOp y 6e)J.I1TeJibHO )J,eMOHCTp11pyeT, LJTO, 

HeCMOTp~ H a 3HaLJI1TeJibHYIO pa3H11U:Y B a KTI1BHOCTI1 rrpOMOTOpOB pa3HbiX TI1IIOB 

crreu:mp11LJHOCTI1, rroiiyLJeHHa~ perropTepHa~ CI1CTeMa MO)J(eT o6ecrreLJI1BaTb 

BbiCOKI1H ypoBeHb )J.eTeKT11pyeMOrO Cl1rHaJia (rrorJIOIUeHI1e pa)J.I10aKTI1BHOrO 

i1on11na) rrp11 11CITOJib30BaHI111 nocTaTOLJHO aKTI1BHbiX Hecrreu:mlmqecKI1X 11 

TKaHecrreu:mlmqecKI1X rrpoMoTopon. ITp11 3TOM orryxoJiecrreu:mjmLJHbie rrpoMOTOpbi 

)J,a)J(e B OIIYXOJieBbiX KJieTKaX MoryT IIpO~BJI~Tb CJII1IIIKOM HI13KYIO aKTI1BHOCTb )XII~ 

)J.eTeKU:1111 3KCrrpeCC11pyeMOrO CI1MIIOpTepa. 

3HaLJI1TeJibHa~ LJaCTb pa60Tbi KacaeTC~ )J.JII1TeJibHOCTI1 y nep)KaHI1~ 

pa)J.I101130TOITa, 3aXBaLJeHHOrO KJieTKaMI1, 3KCIIpeCC11pyiOIU11MI1 C11MITOpTep. 

AnTopoM 6hiJIO rroKa3aHo, LJTO B ycJIOBI1~x in vitro 3axnaLJeHHbTH pan11owonuJJ. 

6biCTpO BbiMbiBaeTC~ 113 HI1X. ~II~ rrpe)J.OTBparn:eHI1~ 3TOrO B pa60Te 

ocyrn:eCTBJieHa ITOITbiTKa ynep)J(aTb 3aXBaLJeHHbiH H0)].11)]. B KJieTKaX 3a CLJeT ero 

BHYTPI1KJieTOLJHoro OKI1CJieHI1~ JiaKTorrepoKCI1)J.a3oi1, TaK)J(e KOJJ.11pyeMoi1 

reHeTI1LJecKoi1 KOHCTPYKU:11ei1. ~aHHbiH pa3neii 11HTepeceH c TeXHI1LJecKoi1 TOLJKI1 

3peHI1~, onHaKo, JJ.III1TeJibHoe ynep)J(aHI1e i1on11na rrponeMoHcTp11ponaTb He 

ynaiiOCb . 

B IIOCJie)J.HeH LJaCTI1 )].11CCepTaU:I111 113y LJeH ITOTeHQ11aJI 3TOH CI1CTeMbl )XII~ 

Hei1HBa311BHOH Bl13yaJII13aU:1111 i n vivo. C onMeCTHO c KOJIJier aMI1 113 l1HCTI1TyTa 

6110JI0r1111 reHa 6biJII1 rrpoBe)J.eHbi 3KCITep11MeHTbi ITO Bbi~BJieHI1lO B opraHI13Me 

Mbiiiii1 MeJiaHOMHbiX KJieToK, rrponyU:11PYIOIU11X perropTepHbiH 6eJIOK. B 

rrpennap11TeJibHOM 3KCITep11MeHTe rrp11BI1Tbie MbiiiiaM OITYXOJII1 MeJiaHOMbi, 

CTa611JibHO rrpOJJ.YU:11PYIOIU11e HaTp11H-HO)J.I1)J.HbiH CI1MITOpTep, JierKO Bbl~BJI~JII1Cb 

ITO ITOrJIOIUeHI1lO pa)J.I10aKTI1BHOrO HO)J.a MeTO)J.OM O)J.HO<i:>OTOHHOH 3MI1CCI10HHOH 

TOMorpa<P1111 . B KJIIOLJeBOM 3Kcrrep11MeHTe MbiiiiaM c rrp11BI1TbiMI1 orryxoJI~MI1 



MeJiaHOMhi CIICTeMHO BBO,[(HJIII KOMIIJieKChi IIOJIIIKaTIIOHa f13f-f13l1 C 

IIJia3Mil,[(HOH )l;HK, COJ.J:ep)Kai.IJ:eH 3TOT perropTepHhiH reH. )l;oCTilfHOfO ypOBH51 

TpaHccpeKIJ,HH 6biJIO ,[(OCTaTOTIHO ,[(JI51 BII3YaJIII3aiJ,IIH TpaHCcpiill,HpOBaHHhiX 

orryxoJieli no IIOfJIOI.IJ:eHIIIO pa.[(IIOaKTIIBHOfO lio.IJ:a. EoJiee Toro, 

TIYBCTBIITeJibHOCTII C03,[(aHHOH CIICTeMhi 6biJIO .IJ:OCTaTOTIHO, TIT06hi Bhl51BIITh 

pa3JIIITIH51 B 3cpcpeKTIIBHOCTH Me)K.IJ:Y KOMIIJieKCaMII, co.n:ep)Kai.IJ:IIMII II He 

co.n:ep)Kai.IJ:IIMII a.n:peCHhiH K MeJiaHOMHhiM KJieTKaM JIHfaH,[(. 

B IJ,eJIOM, .n:IIccepTaiJ,HOHHa51 pa6oTa A.l1. Ky3hMIITia BhiiiOJIHeHa Ha caMoM 

COBpeMeHHOM 

3KcrrepiiMeHTaJihHOM ypoBHe, pe3yJihTaThi 51BJI51IOTC51 rrpHopiiTeTHhiMII. Bee TJ:aCTH 

pa6oThi xoporno H rroJIHO H3JIO)KeHhi. PIIcyHKH .n:ocTaTOTIHO rrpocThi B rroHIIMaHHH 

II xoporno IIJIJIIOCTPIIPYIOT TeKcT. C.n:eJiaHHhie BhiBO.IJ:hi cooTBeTCTBYIOT 

rroJiyTieHHhiM B .IJ:IICcepTaiJ,IIII 3KcrrepiiMeHTaJihHhiM .n:aHHhiM. ABTopecpepaT 

rroJIHOCThiO oTpa)KaeT co.n:ep)KaHIIe .zmccepTaiJ,IIH. ITo pe3yJihTaTaM pa6oThi 

BhiiiYI.IJ:eHbi TpH CTaThii, O,[(Ha Il3 KOTOpbiX orry6JIHKOBaHa B )KypHaJie C BhiCOKIIM 

IIMrraKT- cpaKTopoM (Biomaterials ). IToJiyTieHHhie .n:aHHhie TaK)Ke 6biJIII .n:oJio)KeHJ~I 

Ha pOCCIIHCKIIX II Me)K,[(yHapO.IJ:HhiX KOHcpepeHIJ,Il51X. 

HecMoTp51 Ha HecoMHeHHhie .n:ocTOIIHCTBa pa6oThi, y MeH51 ecTh HeCKOJihKO 

BOIIpOCOB H 3aMeTiaHI1H: 

1. f1pOMOTOpHyiO aKTIIBHOCTh H3yTiaJIII C IIOMOI.IJ:hiO H3MepeHII51 CBeTJ:eHII51 

JIIOIJ,IIcpepa3bi, IIpii 3TOM Me)K.IJ:Y II3yTieHHhiMII IIpOMOTOpaMII 6biJIII Bhi51BJieHbi 

3HaTIIITeJibHbie pa3JIIITIII51. B TO )Ke BpeM51 aKTIIBHOCTh CIIMIIOpTepa IIO.ll: KOHTpOJieM 

TeX )Ke IIpOMOTOpOB pa3JIIITJ:aJiaCb CJia6o. C TJ:eM CB513aHO ,[(aHHOe HeCOOTBeTCTBIIe? 

2. B 3KcrrepiiMeHTax in vivo HaKorrJieHIIe pa.n:IIoii30Torra Ha6JIIO.IJ:aJIOCh He 

TOJihKO B OIIYXOJIII, HO II B .n:pyriiX opraHaX MhiilleH. C TJ:eM 3TO CB513aHO II KaKOBhi 

CJie,[(CTBII51 TaKOH aKTIIBHOCTII? 

3. B pa6oTe MaJio IIHcpopMaiJ,IIH o rroJIHKaTMOHe IT3f-IT3l1, KOTOphiH 

IICUOJib30BaJIC51 B KaTJ:eCTBe cpe.IJ:CTBa .IJ:OCTaBKII IIJia3MII.IJ:HOH )l;HK m VIVO . 

Bo3MO)KHO, CTOIIJIO 6oJiee rro.n:po6Ho paccMoTpeTh ero CBOHCTBa II MO.IJ:HcpiiKaiJ,HM. 



Ha3BaHHhie HenoqeThi He yMaJUIIOT nocTOHHCTB pa6oThi H He CHH)J(aiOT 

o6ru:ero noJJO)J(HTeJJbHoro BneqaTJJeHH5I. IlpencTaBJJeHHa5I ,UHccepTaUH5! 5IBJJ5IeTC5! 

3aBeprneHHOH HayqHO-HCCJ1e,UOBaTeJ1bCKOH pa60TOH, KOTOpa5I no DOCTaBJJeHHhiM 

3a,UaqaM, ypOBHIO HX peiiieHH5!, aKTyaJJbHOCTlf If HOBH3He, 6e3yCJJOBHO, 

ynoBJJeTBOp5IeT Tpe6oBaHH5IM BAK P<l>, npe,Ub5IBJJ5IeMhiM K KaH,UH,UaTCKHM 

,UH ccepTaUH5IM. 

)llfccepTaUHOHHa5I pa6oTa Ky3bMlft.Ia Al1eKce5I l1BaHOBlft.Ia cooTBeTCTByeT 

KpHTepH5IM, ycTaHOBJJeHHhiM "IloJJO)J(eHHeM 0 npHCY)J(,UeHHlf yqeHbiX CTeneHei:f" 

(yTBep)J(,UeHo IlocTaHOBJJeHHeM IlpaBHTeJJbCTBa P<l> oT 24.09.2013 r. N2 842), a caM 

,UHCCepTaHT 3aCJJY)KlfBaeT npHCBOeHH5I HCKOMOH CTerreHH KaH,UH,UaTa 6HOJ10flft.IeCKHX 

Ha)'K no crreUHaJJbHOCTlf 03 .01.03 - «MoJJeKy115IpHa5! 6HOJ10f lf5!». 
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