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MuHHO-B3pBIBHBIE PAHEHUS IPEACTABISIIOT CO00i Cepbe3HyI0 MPoOiIeMy B BOCHHON METUIIHE — OHH
pacpoCTpaHEHbl CpPely BOCHHOCIYXAllUX W MHPHOTO HACEIEHHUs B 30HE OOEBBIX JEHCTBHIA.
IToBpexaeHNUs KOCTHOM TKaHW, BEI3BAHHBIE TAKUMU PAHEHUSIMU, YaCTO COIIPOBOXKIAIOTCS TAKEIIBIMU
OCJIO)KHEHUSIMHU, BIUIOTH JIO0 aMIIyTalliM KOHEYHOCTH, IIOCTAHOBKM CTaryca HWHBAJIWJHOCTH U
NOSIBJICHUS! XpOHUUECKHUX 0os1eil. OJHUM U3 NepCIIEKTUBHbBIX HAIlpaBJIEHUN UCCIIEA0OBAaHUN SBIISETCS
U3yYeHHE MEXAaHW3MOB HHIYKIHU Tpoiu(epanuy, KOTOPhIMH O0JalaloT OIYXOJIEBBIE KIIETKH.
ITociieqHe UMEIOT YHUKAJIbHBIE CBOKWCTBA, O3BOJIAIOLIME UM aKTUBHO PACTU U IEIUTHCS, YTO JEIAET
UX ITOTEHIAAJIBHO MOJIE3HBIMU JIJISl CTUMYJISILIUU PErE€HEPALUU TIOBPEXKICHHBIX TKAaHEH.

Heap uccnenoBanusi. M3yunth MexaHuU3Mbl MHIYKUUU Hposiddepanuy, KOTOPbIMH 00Ja1at0T
OITYXOJIEBBIE KJIETKH, 0000IIUTh JaHHYIO0 HH(POPMAIIUIO U HATU BO3MOKHBIE TOUKH IIPUIIOKEHUS JJ151
CTUMYJISILIUM PETEHEPALIUN KOCTHON TKaHH.

Marepuanasl u Metoasbl. [Ipu mpoBeneHun uccienoBaHus ObUT IPOU3BEIEH COOp MaTepHuala, ero
0000111eHNE U aHAIIU3.

Jlns HanucaHUs TaHHOM cTaThu ObUIM HCIIOJIb30BaHbl MaTe€pHalibl OTEUECTBEHHBIX U 3arpPaHUYHBIX
VCTOYHUKOB, IIOCBSLICHHBIX HCCIEIOBAHUAM MEXAHU3MOB OIIyXOJEBOIO pPOCTa, PETEHEPALNH,
saddekra BapOypra u ocreocunresa.

PesyabTarbl M BbIBOABI. B X0Je nccienoBaHus OCHOBHOE BHUMaHHUE OBLIO YAENEHO KIFOUYEBBIM
CUTHAJIBHBIM KacKaJaM, pPEeryIupyoIIMM pPEreHepanui0 KOCTHOM TKaHW. BakHyro ponb urpaer
aktuBupyembld  runokcueir  HIF-la, curnanmsaeii  myte  IGF/RunX2/Coll, a Taxxke
uHCYynMHONoaoOHbI (aktop pocra (IGF) ycmimBaeTr skcnpeccuio TPaHCKPUIIIMOHHOTO (akropa
RunX2, miaBHoro perynaropa (popMupoBaHMs KOCTHOM TKaHU, KOTOPbIN aKTUBHUPYET CHHTE3
kosarena | tuma (Coll) — OCHOBHOTO CTPYKTYpHOTO KOMITOHEHTa KOCTHOTO MaTpukca. BakHbIM
acrekToM sBisieTcsl B3aumojeiictBue curHanbHblx nyTeil TGF-B/BMP u Smad perymupys
T pepeHIIMPOBKY ME3EHXUMAIIBHBIX CTBOJIOBBIX KJIETOK. J{OMOIHUTENBHO KIIFOYEBYIO POJIb UTPAET
nyTh PI3K/AKT/mTOR, xotopsiii ycunuBaer cszbiBanue RunX2 ¢ JIHK, temM cambpiM moBblmias
octeoreHnyto nudpdepeHpoBky. I[Ipy 3ToM KpuUTHUECKHM Ba)XHO cCOOIIONaTh OajlaHC MEeXay
CTUMYJISILIMEH pOCTa U MUHUMH3AIME OHKOTCHHBIX PUCKOB. Pa3paboTka METOIOB Ha OCHOBE 3THX
NPUHIUIIOB TIO3BOJIUT COKPAaTUTh CPOKHM DPEAOMIUTALMM, CHU3UTh YPOBEHb WHBAIMIU3ALNH U

ONTUMU3HUPOBATH SKOHOMHNYCCKHUEC 3aTpaThbl HA JICUCHUC MMAIIUCHTOB C 00eBBIMU TpaBMaMH.
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Mine-explosion wounds are a serious problem in military medicine — they are common among
military personnel and civilians in the combat zone. Bone tissue damage caused by such wounds is
often accompanied by severe complications, including amputation of a limb, disability status, and the
appearance of chronic pain. One of the promising areas of research is to study the mechanisms of
proliferation induction possessed by tumor cells. The latter have unique properties that allow them to
actively grow and divide, which makes them potentially useful for stimulating the regeneration of
damaged tissues.

The purpose of the study. To study the mechanisms of proliferation induction possessed by tumor
cells, summarize this information and find possible application points for stimulating bone tissue
regeneration.

Materials and methods. During the research, the material was collected, summarized and analyzed.
To write this article, materials from domestic and foreign sources devoted to research on the
mechanisms of tumor growth, regeneration, the Warburg effect and osteosynthesis were used.
Results and conclusions. The study focused on key signaling cascades regulating bone tissue
regeneration. Hypoxia-activated HIF-1a plays an important role, the IGF/RunX2/Coll signaling
pathway, as well as insulin-like growth factor (IGF) enhances the expression of transcription factor
RunX2, the main regulator of bone formation, which activates the synthesis of type I collagen (Coll),
the main structural component of the bone matrix. An important aspect is the interaction of the TGF-
f/BMP and Smad signaling pathways regulating the differentiation of mesenchymal stem cells.
Additionally, the PI3K/AKT/mTOR pathway plays a key role, which enhances the binding of RunX2
to DNA, thereby enhancing osteogenic differentiation. At the same time, it is critically important to
maintain a balance between stimulating growth and minimizing oncogenic risks. The development of
methods based on these principles will make it possible to shorten the rehabilitation period, reduce

the level of disability and optimize the economic costs of treating patients with combat injuries.
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