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Pedepar:

1. Y pesynbTatTi MOJ€I0BaHHS YepenHO-M03K0oBOi TpaBmu (UMT) y TBapuH BUSIBJIEHO CTaTUCTUYHO BULi 6au 3a
mKasoro NSS y Bci yacoBi TOUKHY OLiHIOBaHHS, 110 Bianosigano YMT cepenHbOro abo JIerkoro CTyneHs TSKKOCTI.
CBITJIOONTUYHO BCTAHOBJIEHO HASIBHICTD NEPULEJIIOJISIPHUX Ta IEPUBACKYJISIPHUX 30H POCBITJIEHHS], TeMOpariyHux
BOTHUII, Ta CTiMIKOTO CYIMHHOTO CTa3y y TBAPHH i3 O€IHAHOI0 KpaHio-cKesieTHO TpaBmoo (KCT). V kiiHiYHINA
YaCTHHI IOCTIiI>KeHHS BCTAaHOBJIEHO, 110 y nanieHTiB 6e3 UYMT kiHuesa ikcaris nepesomiB BUKOHyBajacs Mi3Hilie
(p=0,003), a 6anu RUST y nauiexris i3 KCT 6yiu 0oCTOBipHO BUIMMU, OCOOJIUBO Yy BiKOBil kKareropii 18-44 pokis

(p<0,001). BusiBneHo HeraTuBHi KOpessLiiiHi 38’13k MiX BikoM i 6aamu RUST. TTokazHUKY Mics0nepaniiiHoro



KIBLIIIO Ta 3arajbHOro 0iJIKka He JEMOHCTPYBaJIM CYTTEBOI Pi3HULi MiX rpynamu. Ha Ipyromy eramni eKCIeEpUMEHTY
BCTAHOBJIEHO 3HWXKEHHS akTuBHOCTI JIIII' y cupoBartui TBapuH 3 KCT, Ha BigMiHy Bij, KOHTPOJIBHOI Irpymy, ne Ha 21
D06y ii piBeHb 3pocTaB. KonuenTpauis K3b 3anumanacs crabisbHOW0. AHai3 MIKpO- Ta MaKpOeJIeMEHTIB I10Ka3aB
3HKeHHs Cu y KicTKax OCHOBHOI rpynu B 1,7 pasa (p<0,001), a TakoX CTaTUCTUYHO 3HAYYILi KOPEJISLilHI 3B'513KU
Mix piBHamu Cu, Zn, Ca, Mg y KpOBi Ta CTETHOBUX KiCTKaX. BUSIBJIEHO CHMJIbHUII TO3UTUBHUN 3B'$I30K MiXK piBHSIMU
Mg Ta Zn y xicTkax TBapyH 3 UMT, Ha BigMiHy BiJl HETaTUBHOTI'O Y KOHTPOJIbHIN rpyi. [linBuimenH4 piBHs Ca B KPOBi
y TBapuH 6e3 UMT cynpoBopKyBaaocs 0ro 3HIDKEHHSIM Y KicTKax, Tozi gk y TBapuH i3 KCT piBeHb Ca y KicTKax Ha
14 no6y 3pocras y 1,4 pasa (p<0,001). Mopdos10riuHO BCTAaHOBIEHO NPUCKOPEHY TPAHCPOPMALIiI0 KiCTKOBOTO
mosoJis npu KCT: xoHaporeHes Ta akTUBHICTb 0cTeo6s1acTiB pikcyBanu Bxe Ha 7 o6y, a Ha 14 1oby cTpyKTypa
KiCTKOBOT'O pereHepary BiJl[lOBiiasa Takiil Ipu i30J1bOBaHOMY IlepesioMi Ha 21 noby. Bniepie nposeneHO
KOMILJIEKCHE TOCIIiIKEHHS PEHTIE€HOJIOTIYHOT0 3polleHHd KicTOK y nauieHTiB i3 KCT micig iHTpamenyiapHoi
dikcariii, 3icTaBsieHe 3 aHaJIOTIYHUMU IOKA3HUKAMU IIPU i30JIbOBAHUX TepesioMax. BUsSBIEHO LOCTOBIpHY IiepeBary
[TIOKA3HVKIB 3POIIEHHS y [AIli€HTIB 3 TOE€JHAHOIO TPABMOIO, 30KpEeMa MOJIOZIOTO BiKy. EKCllepuMeHTaIbHO
3mogenboBaHo KCT 3a 101oMOror po3po6sIeHOro Nnpusiajsy 3 HaCTYIIHMM aHaJli30M CBiTJIOBOI, YIbTPACTPYKTYPHOI
Ta 6ioximMiyHOI JUHAMiKU pereHepary. BCTaHOBIEHO B3aEMO3B'I30K MixK MOPGOJIOTiYHNMY 3MiHAMU Ta
MiKpO€JIEeMEHTHHM CKJIaJIOM, 110 JO3BOJIUJIO OGIPYHTYBaTH 3alIPOIIOHOBAHUI aJITOPUTM OITHMI3allii TepMiHIiB
KoHBepcii Metony ¢ikcauii y nanientis 3 KCT. Illkana RUST nigTBepauia cBoo 4yTAMBICTb [J151 MOHITOPUHTY
3POLLEHHA IIpY nostiTpaBMi. Killo4oBi cj10Ba: KpaHio-CKeJIeTHA TPaBMa, IIEPEJIOM, OCTeOopenapatis, MikpoeJleMeHTH,
RUST, UMT, perenepariisi, Mariii, GUHK, Kajbliii, eKCIIEPUMEHT, iHTpamenysspHa ¢ikcariisi, KicTKOBUI MO30JIb,
ricrosiorisi, 6ioMapkepu.

2. As aresult of experimental traumatic brain injury (TBI) modeling, animals of group 1 showed statistically higher
NSS scores at all observation time points (1, 4, and 24 hours), corresponding to moderate or mild TBI. Light
microscopy revealed pericellular and perivascular rarefaction zones, hemorrhagic foci, and persistent vascular
stasis in animals with combined craniosteletal trauma (CST). Clinically, patients without TBI underwent final
fracture fixation 1.4 days later (p=0.003), while RUST scores were significantly higher in those with CST, especially
in the 18-44 age group (p<0.001). A negative correlation was found between age and RUST scores. Postoperative
calcium and total protein levels showed no significant differences between groups. On the second stage of the
experiment, LDH activity in serum significantly decreased by day 14 in both groups but continued to decline only
in the CST group by day 21. In contrast, LDH increased in the control group. Serum total protein (TP) remained
stable. Analysis of micro- and macroelements revealed a 1.7-fold decrease in Cu levels in CST bone samples
(p<0.001), with significant correlations between Cu, Zn, Ca, and Mg concentrations in blood and femoral bone. A
strong positive correlation between Mg and Zn levels in CST bone tissue contrasted with a negative correlation in
the control group. In controls, Ca increased in blood but decreased in bone, while in CST animals, Ca in bone
increased 1.4-fold on day 14 (p<0.001). Histologically, CST accelerated bone callus formation: cartilage tissue and
active osteoblasts were detected as early as day 7, and by day 14 the regenerate resembled that of isolated
fractures at day 21. For the first time, a comparative analysis of bone healing in patients with CST after
intramedullary fixation was performed against those with isolated fractures. RUST scores were significantly higher
in CST patients, particularly in younger adults. A novel device was used to model CST in animals, enabling detailed
light, ultrastructural, and biochemical analysis of the regenerate. The correlation between morphological changes
and trace element dynamics supports the proposed algorithm for optimizing the timing of fixation method
conversion in CST cases. The RUST scale demonstrated high sensitivity for radiographic monitoring of bone union
in polytrauma. Key words: craniosteletal trauma, fracture, bone repair, trace elements, RUST, TBI, regeneration,
magnesium, zinc, calcium, experiment, intramedullary fixation, callus, histology, biomarkers.
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