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Pedepar:

1. Y pe3ysnbpTaTi MOZEIIOBAaHHS Y€PENHO-MO3K0BOI TpaBMu (UMT) y TBapuH BUSIBJIEHO CTaTUCTUYHO BUIIi 6aju 3a
mKasoo NSS y Bci 4acoBi TOUKM OILiHIOBaHHS, 10 Bianosigano YMT cepenHbOro abo JIerkoro CTyneHs TSKKOCTI.
CBITJIOONTUYHO BCTAHOBJIEHO HASIBHICTb MEPULIEIOJISIPHUX TA TEPUBACKYJIIPHUX 30H [IPOCBITJIIEHHS, TeMOPariYyHNUxX
BOTHUII, Ta CTIIKOTO CYIMHHOTO CTa3y y TBAPHH i3 0eJHaHO0 KpaHio-ckesieTHO TpaBmolo (KCT). V kiiHiyHIN
YaCTHHI JOCITiIKEHHS BCTAHOBJIEHO, 110 Y nauieHTiB 6e3 YMT kiHueBa ¢ikcallis nepesomiB BUKOHyBasacs MisHille
(p=0,003), a 6anu RUST y nauienTis i3 KCT 6ynu 7oCTOBipHO BUIMMU, OCOGINBO Y BiKOBil Kareropii 18-44 pokis
(p<0,001). BusiBneno HeraTuBHi KOpeJisLiiHi 38’93k MK BikoM i 6asamu RUST. TTokasHuku nicisionepauiiiHoro
KaJIBLIiIO Ta 3arajbHOro 0iJIKka He JEMOHCTPYBaJIM CYyTTEBOI Pi3HULi MiX rpynamu. Ha Ipyromy eramni eKClIepUMEHTY
BCTaHOBJIEHO 3HM>KeHH: akTuBHOCTI JIIII' y cuposarui TBapyH 3 KCT, Ha BigMiHy Bify KOHTPOJILHOI Irpymny, ge Ha 21

D00y ii piBens 3poctaB. Konuentpauist K35 3anummanacs crabinbHOW0. AHai3 MIKpO- Ta MaKpOeJIeMEeHTIB I10Ka3aB



3HKeHHs Cu y KicTKax OCHOBHOI rpynu B 1,7 paza (p<0,001), a TakoX CTaTUCTUYHO 3HAUYli KOpEJISLiliHi 3B'93Ku
Mix piBHaMu Cu, Zn, Ca, Mg y KpOBi Ta CTETHOBUX KiCTKaX. BUSBI€HO CUIbHUM [TO3UTUBHUM 3B'130K MK PiBHIMU
Mg ta Zn y xicTkax TBapyH 3 UMT, Ha BigMiHy BiJl HETaTUBHOI'O Y KOHTPOJIbHIN rpyi. [linBuimeHHd piBHs Ca B KPOBi
y TBapuH 6e3 UMT cynpoBOpKyBaoCs M0ro 3HIDKEHHSIM Y KiCTKax, Tofi gk y TBapuH i3 KCT piBeHb Ca y KicTKax Ha
14 no6y 3pocras y 1,4 pasa (p<0,001). Mopdo10riuHO BCTAaHOBIEHO IPUCKOPEHY TPAHCPOPMALLi0 KiCTKOBOTO
mo3oJs npu KCT: xoHIporeHes Ta akTUBHICTb 0CcTe061acTiB (ikCyBaau BXe Ha 7 1oy, a Ha 14 1oby CcTpyKTypa
KiCTKOBOTO pereHepary BiJl[lOBifiaia Takiil Ipy i30J1bOBAaHOMY IlepesioMi Ha 21 no6y. Bniepie nposeneHO
KOMILJIEKCHE OCIIIIKEHHS PEHTIEHOJIONIYHOT0 3polleHHd KicToK y nauieHTiB i3 KCT micig iHTpamenyisapHoi
dikcariii, 3icTaBsieHe 3 aHaJIOTIYHUMU IOKA3HUKAMU IIPU i30JIbOBAHUX ITepejioMax. BUsBIEHO LOCTOBIpHY IiepeBary
[TIOKA3HVKIB 3POIIEHHS y [AILliE€HTIB 3 TOE€JHAHOIO TPABMOIO, 30KpEMa MOJIOZIOTO BiKy. EKCliepuMeHTaIbHO
3mozenboBano KCT 3a 1onomoroo po3po6eHoro npuiaay 3 HACTYITHUM aHaJli30M CBITJIOBOI, YIbTPACTPYKTYPHOI
Ta 6i0XimMiuyHOI AMHAMIKM pereHepary. BcTaHOBIEHO B3a€MO3B'S130K MixK MOP(OJIOriYHUMU 3MiHaMU Ta
MiKpOeJIeMEHTHUM CKJIAJIOM, 1[0 103BOJIUJIO OOI'PYHTYBATH 3allpOIIOHOBAHUI a/IrOPUTM ONTMMIi3allii TepMiHiB
KoHBepcii Metony ¢ikcauii y nanienTis 3 KCT. Illkana RUST nigTBepauia cBoo 4yTAMBICTb [J151 MOHITOPUHTY
3POLLEHHA IIpY nosiTpaBMi. Kill04oBi cj10Ba: KpaHio-CKeJIeTHA TPaBMa, IIEPEJIOM, OCTeOpenapatis, MikpoeleMeHTH,
RUST, UMT, perenepariisi, Mariii, HUHK, Kajblliil, eKCIIEPUMEHT, iHTpamenysspHa ¢ikcallisi, 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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