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AHHOTALMA

[MmobnactoMa ABNAETCA OQHOM M3 caMblX TAMKENbIX (OPM omyxoneobpa3oBaHWA B OpraH13Me YesioBeKa C KpaiiHe He-
bnaronpuATHLIM NporHo3oM. BcTpeyaeMocTb faHHow natonorum coctaenset 3,5 ciyyan Ha 100 000 HaceneHWs ererogHo.
Ha paHHbIA MOMEHT He cyuiecTByeT 3pdeKTUBHOMO cnocoba NeveHns 3Toro 3/10Ka4YeCTBEHHOMO TWMa 06pa3oBaHMiA Mo3ra.
Bce un3BecTHble MeTOAbI NeYeHWA (XMpYpruA, yyeBan Tepanua, XMMWUOTepanuaA) JalT fULLb He3HauUUTebHOe YBeNnveHne
BpPEMEHU XU3HW MauueHTa. [eTeporeHHan CTpyKTypa rinobnacToMbl ¢ abeppaHTHOM perynAauMen KneTouHon nponude-
paLmMy NO3BONAET ONYXONM BbIFKUBATb MPY Pa3fUYHbIX TEpPanNeBTUYECKUX BO3AENCTBUAX. [1py NlydeBOM Tepanuu umm xu-
MUOTepanuUu 6ObLIMHCTBO OMYXOMEBbIX KMETOK MMOHET, 0HAK0 He3HauMTesbHaA YacTb KNETOK OKa3biBaeTCA YCTOMUM-
BOM K BO3LEWCTBMIO U OAET Hayano peuuamey onyxonu. TakuM obpasoM, onyxofb cnocobHa ConpoTUBAATLCA Pa3fMyHbIM
BMOAM TepanuM W aKTMBHO paspacTatbes. Heypaum B Tepanum crocobCTBOBanM MOHMMaHMIO, YTO HYMKHO WMCKaTb HOBble
noaxodbl K NeYeHMIo rnnobnacToMsl. [MMoMa COCTOMT M3 OMYX0MeBbIX CTBOMOBbIX KNETOK M MX «[J0OYEPHWUX OMyXONeBbIX
KMETOK» — HEe3peNbIX KeTOK-NpeaLLecTBEHHUKOB. BO3MOMXHO, UTO Heyaauv B feYeHUU 3Toro 3aboneBaHWA CBA3aHbI
C TeM, YTO BCe TepaneBTUYECKME MOLX0AbI HAaMpaBeHbl HA CTUMYNALMIO TMBeNN aKTUBHO [ENALLMXCA KNETOK, YTO NPUBO-
LMT K HEKPO3Y KaK OMyXONieBbIX HE3PESbIX aKTUBHO AENALLMXCA KNETOK, TaK M HOpPMarbHbIX KNETOK opraHu3mMa. lpy aToM
ONyXo/eBble PeKO AeNALIMECA CTBOMOBLIE KNETKM OKa3blBalOTCSA YCTOMUMBLIMU K NOLOOHOMY BO3AEMCTBUIO, BbIKMBAIOT
Y JaloT Havano peuuanBHo onyxonu. [poTMBONONOMKHAA UCMONb3YEMOMY LIMTOTOKCMYECKOMY BO3AEMCTBMIO CTpaTerna —
CTUMYNMPOBaTb «CO3pPeBaHNe» OMyX0JeBbIX KMETOK, YTO JOMHHO MPUBECTU K MOTepe UX NpoNudepaTMBHOIO NoTeHuuana.
Hamu npepnoeH NpyHUMNMANbHO HOBbIM MOOXO0A K NEYEHMI0 FINOMbI — «AnddepeHLMpoBOYHaA Tepanusa» — KOTOpbIN
OCHOBaH Ha LIMTOCTAaTUYECKOM BO3LENCTBUM Ha KneTku antamepa biG3T, cnocobHoro 6nokmpoBath nponudepauuio onyxo-
NIEBbIX KNETOK, B KOMBMHALMM C nocneyiolmMM JobaBneHneM MONEKY-MHAYKTOPOB, YNPaBAAIOLLIMX KackafaMu Herpore-
He3a — SB431542, LDN-193189, Purmorphamine, BDNF. Antamep bi(AID-1-T) obnapaeT umtoctatuyeckum aevictemeM (He
BbI3bIBaeT rmbenb KNEToK, HET HEeKPO3a) U, 0CTaHaBNMBaA [eNeHWe OMyX0eBbIX KNETOK Ha HEKOTOpOe BpeMs, N03BOMAET
ONyX0NeBOM KNETKe CTaTb YyBCTBUTENIbHOW K OPYrvM BO3AENCTBUAM, MPMBOAALLMM K €€ AudpdepeHLMpoBKe (Co3peBaHuio).
Monekrynbl-uHaykTopbl SB431542, LDN-193189, Purmorphamine, BDNF 4acTo Mcnonb3yioT ans Bo3aeicTBMA Ha KacKagpl
MHAYLMPOBaHHbIX NAtopunoTeHTHbIX KneTok (UIMCK) ana ux anddepeHUMpOBKM B HeMpOHLI. B cnyyae anddepeHumpoBoy-
HOW Tepanuu npy BPEMEHHOM CHUMEHUM MPONMGEpPaTUBHON aKTUBHOCTM OMYXOJIEBLIX KNETOK MOC/e BO3AENCTBUA anTa-
Mepa, MONeKyNbl-UHOYKTOPbI CNOCO6HLI HaNpaBKUTb AMGdEPEHLMPOBKY OMYXONeBbIX KNETOK B 3penoe coctoaxue. Audde-
PEHLMPOBOYHAA Tepanua oKa3biBaeTcA 3QPeKTMBHOM U ana onyxonesblx cTBonoBbIXx Nestin, PROM1(CD133)-no3nTuBHbIX
KMETOK, YCTOMYMBBIX K XMMMOTEpPanuu 1 Nly4eBom Tepanuu. MiccnefoBaHUA Ha KNETOUHbIX KyNbTypax rIMOM NaLMeHTOB Bbl-
COKOM CTerneHu 3/10Ka4eCTBEHHOCTU MOKa3anu adpdeKTMBHOCTb NoaobHoro noaxopda in vitro. ChopMmpoBaB onTUManbHYI0
1 3ddEeKTUBHYI0 KOMbBMHaLMI0 anTaMepa U (aKTOpPOB, Mbl NPOBENWN UCCIELOBaHUSA in ViVO C UCMONb30BAHWEM MMUBOTHOM
Mofenu (Kpbica) ¢ MMMIAHTUPOBaHHOW TKaHeBoW rnnobnactoMor 101/8. Hamu 6bino obHapyeHo, YTO NpU MUCMONb30-
BaHUM KOMbBUHaLMK ¢aKTopoB AnpdepeHLMPOBOYHOA Tepanum in vivo HeobxoauMa KOpPeKTUPOBKa BBELEHMA (aKTOPOB.
Bbino nokasaHo, uTo Nocne KOpPPEKTUPOBKM MOCE[0BaTENLHOCTM KaTETEPHOr0 BBeAEHWA GaKTopoB ANGdepeHLMPOBOYHOM
Tepanuu JocTuranock nMbo NosiHoe McUe3HOBEHME OMYX0NK, NMb0 pa3Mep eé oKasbiBancA HesHauuTeneH. MunoTHele uc-
CnefloBaHWA Ha KMBOTHOM MOENM C rI06NacTOMON in Vivo NoKasanu NepcrnekTUBHOCTb AaHHOr0 MeTofa.
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ABSTRACT

Glioblastoma is among the most severe forms of neoplastic disease in the human body, with a highly unfavorable prognosis.
The annual incidence of this pathology in the population is 3.5 cases per 100,000. Currently, there are no truly effective
treatments for this malignant variety of brain tumor. All known treatment methods, including surgery, radiation therapy,
and chemotherapy, provide only a modest extension of the patient's lifespan. The heterogeneous structure of glioblastoma,
characterized by abnormal regulation of cell proliferation, enables the tumor to withstand diverse therapeutic interventions.
Most tumor cells die with radiation therapy or chemotherapy, but a small number of cells are resistant, leading to tumor
relapse. Therefore, tumors are able to resist different types of therapy and continue to grow. The discovery of therapy
failures highlights the need to search for new approaches in the treatment of glioblastoma. Glioma is comprised of tumor
stem cells along with their immature progenitor cells, known as “daughter tumor cells”. All therapeutic approaches that
induce cell death to treat this disease may contribute to necrosis in both cancer cells and healthy, actively dividing cells,
which may explain treatment failure. Simultaneously, stem cells in poorly dividing tumors resist these effects and survive,
ultimately leading to the emergence of a recurrent tumor. In contrast to utilizing cytotoxic effects which is a strategy
employed, the alternative approach is to stimulate the ,maturation” of tumor cells, with the goal of losing their ability to
proliferate. We propose a new treatment approach for glioma, called “differentiation therapy”. This therapy has a cytostatic
effect on tumor cells by using the aptamer biG3T, which blocks their proliferation. Inducer molecules such as SB431542,
LDN-193189, Purmorphamine, and BDNF are added subsequently to control neurogenesis pathways. The aptamer hi(AID-
1-T) exhibits a cytostatic effect, halting the division of tumor cells without inducing cell death or necrosis. This temporary
pause in proliferation sensitizes tumor cells to external influences, promoting their differentiation or maturation. Inductor
molecules such as SB431542, LDN-193189, Purmorphamine, and BDNF are commonly used to influence cascades
of induced pluripotent cells (iPSCs) for their differentiation into neurons. In cases of differentiation therapy featuring
a temporary decrease in tumor cell proliferation levels post-aptamer exposure, inducer molecules possess the ability to
steer tumor cells towards maturation. Differentiation therapy was found to be effective in targeting tumor stem cells that
are resistant to chemotherapy and radiation therapy, specifically the Nestin and PROM1 (CD133)-positive cells. Studies
conducted on cell cultures of gliomas demonstrated the efficacy of this approach in vitro, particularly in patients with high-
grade malignancies. In order to achieve an optimal and effective combination of aptamer and factors, we conducted a series
of in vivo studies using a rat model implanted with tissue glioblastoma 101/8. When using a combination of differentiation
therapy factors in vivo, it's imperative to adjust the introduction of such factors to achieve optimal results. The introduction
sequence of catheter administration of these therapy factors was found to significantly impact the size of tumors, with
either complete tumor disappearance or insignificant size observed. Promising results were shown in animal model pilot
studies involving glioblastoma treated with this method.
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