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Pedepar:

1. B po6orTi mocmninxkeHno 6iomexanivyHi, 6ioxiMidHi Ta MOp¢OIOTriyHi 3MiHH, 110 BUHMKAIOTD 32 M'SI30BUX TPABM,
CIIPUYMHEHUX PYHHYBaHHSM CKEJIETHOTO M'SI3y Pi3HUX CTYII€HIB Ba’KKOCTI, 3 IOAQ/IbIINM PabIOMiOi30M i
PO3BUTKOM rOCTPOi HUPKOBOI HefocTaTHOCTi. Pikcanig napameTpis Bigbdysanacs Ha 1,3,6 i 9 moOy micig TpaBMU. Sk
TeparneBTUYHUI areHT BUKOPUCTAaHO BHYTPIlIHbOUEPEBHI iH'eKlii Bogopo3unHHOro C60 dynepeHy B KOHLeHTpaii 1
mr/kr. OnucaHo 3MiHU CHJIM CKOPOYEHHSs muscle soleus, iHTerpoBaHoi OTYXHOCTI M's3iB, piBHSI KpeaTHHIHY,
KpeaTeHiHpocPoKiHa3Y, MBUAKOCTI KI1yO6OUKOBOi (PinbTpallii, piBHSI CEYOBUHU Ta 3MiHY (PPaKIiliHOi eKcTpakiii

Hatpito. [TpoaHasnizoBaHO 3MiHM PiBHIB IIPO- Ta aHTUOKCUAAHTHOrO 6anaHCy. B mpoBeneHux TecTax BigOyBaeThCs



3MiHa ONKMCAHUX GiOMeXaHIUHUX i 6i0XiMIYHUX apameTpiB Npu6an3HO Ha 27-30% 3a TepaneBTUYHOTO BBEAEHHS
dynepeHa C60. BctaHOBIEHO, 110 HAGINbIINY TepaneBTUYHUN edeKT o0 3MEeHIIeHHs [TOKa3HuKa QpakLiiiHoi
eKCKpelLlii HaTpilo Mae Miclie Ipy 3aCTOCYBaHHi BOAHOro po3unHy C60 y 1o3i 2 Mr/Kr Ha 9 106y MicJisi pO3BUTKY
pabzomionisy IlokaszaHo, mo iH'exuii BogHOro po3unHy C60 y 103i 1 Mr/Kr 3HWXYBaIv BMICT JIIMONIPOTEiNliB HU3bKOI
winsHOCTi (JITTHII) y kpoBi mypiB B cepegHbomy Ha (13-18)%, a nigBullieHHS 1031 BOAHOrO po3unHy C60 yaBivi (2
MT /KT) cripusizia 3MeHIeHH!o piBHs JITTHII nuine Ha TSDKKUX CTafisx padmomionisy. [TokasaHo, mo 3a
BHYTDIlIHbOYEPEBHOMY BBEJIEHHI pPo3unHy ¢ynepeHy C60 BifndyBaeTbCs 36ibLUIEHHS MBUIKOCTI KITYOOUYKOBO]
¢inbTpaii sike cknano 14- 19% npu nosi ¢pynepeny Imr/rk ta 48 - 51% npwu 36inbLIeHH] 103U Pynepeny 4o 2Mr /KT..
Lle cBimuuTb PO HASIBHICTh KOMIIEHCATOPHOI akTrBauii ¢pysepeHom C60 eHIOreHHOI aHTUOKCUAAHTHOI CHCTEMU B
npolieci NocTTpaBMaTUYHMX 3MiH muscle soleus, CIpUYMHEHUX MEXaHIUHMUM IOLIKOJPKEHHSIM Pi3HUX CTYIIEHIB
TSDKKOCTI. OJIHaK 3HIKEHHS iH'eKUigIMu QyiepeHa piBHS paboMiolisy He MoxXe O6yTH €JUHOI0 IPUYNHOIO
3MEHIIEHHS PiBHS HUPKOBOI HeJocTaTHOCTI. Ha Hamy gymky, C60 ¢ysnepeH MoXe BILIMBAaTH Ha aKTUBHICTb
€HJIOT€HHUX aHTUOKCUAHTIB, [IPUTaJIbMOBYIOYM BUHUKHEHHS I€CTPYKLi BUAIIBHOI CUCTEMHU, IO 3MEHIIYE PiBEHb
roCTpOi HUPKOBOI HELOCTATHOCTI. TaKOX, MOXKJIMBO IIPUIYCTUTH IIPO HOT0 TepaneBTUYHUM BIIMB i HA
IIPUCKOPEHHS MTPOLIECY BiJHOBJIEHHS MOUKOPKEHUX paboMiosnizom CTPYKTyp. [103UTUBHA 3MiHa BCix
IOCJTiIKyBaHUX 6ioMeXaHIUHUX i 6i0XiMiYHMX MapKepiB, 110 MiATBepIKYy€e MOXKJINBICTb 3aCTOCYBaHHS BOJHOTO
pozunHy C60 dysiepeHiB sIK TepaneBTUYHOro areHTa, 3J[aTHOr0 3MEHIIYBATH I KOperyBaTy NaToJIOTiYHi CTaHU
M'sI30BOI Ta BUAJIBHOI CUCTEMY, 1IO BUHUKAIOTh 32 IOCTTPABMAaTUYHOTO PabiOMioJIi3y CKeJIeTHUX M's13iB. Kito4oBi
cnosa: C60 dynepeH, cKeJeTHI M's131, MEXAaHOKIHETUYHI IapaMeTpu CKOPOYEHHS], OKCUJIATUBHUI CTpeC,

aHTMOKCUJIAHTHA CUCTeMa, PabIoMioJii3, HUPKOBAa HEJOCTATHICTbh, 6iOXiMiYHi TOKAa3HUKU.

2. This study examines the biomechanical, biochemical, and morphological changes occurring in muscle injuries
caused by varying degrees of skeletal muscle damage, leading to rhabdomyolysis and the subsequent development
of acute kidney injury. The parameters were recorded on days 1, 3, 6, and 9 after the trauma. A water-soluble C60
fullerene was used as a therapeutic agent, administered via intraperitoneal injections at a concentration of 1
mg/kg. The research describes alterations in the contractile force of the muscle soleus, integrated muscle power,
creatinine levels, creatine phosphokinase activity, glomerular filtration rate, urea concentration, and fractional
sodium extraction. Changes in the levels of pro- and antioxidant balance were also analyzed. The conducted tests
demonstrated that the described biomechanical and biochemical parameters changed by approximately 27-30%
following the therapeutic administration of C60 fullerene. It was found that the most significant therapeutic effect
in reducing the fractional sodium excretion rate was observed with the administration of an aqueous solution of
C60 at a dose of 2 mg/kg on the 9th day after the onset of rhabdomyolysis. The study also showed that injections
of an aqueous solution of C60 at a dose of 1 mg/kg reduced low-density lipoprotein (LDL) levels in rat blood by an
average of 13-18%, while doubling the dose to 2 mg/kg contributed to a decrease in LDL levels only in severe
stages of rhabdomyolysis. Moreover, intraperitoneal administration of the C60 fullerene solution resulted in an
increase in glomerular filtration rate, reaching 14-19% at a fullerene dose of 1 mg/kg and 48-51% when the dose
was increased to 2 mg/kg. These findings suggest that C60 fullerene may activate the endogenous antioxidant
system as a compensatory response to post-traumatic changes in the muscle soleus, caused by mechanical
damage of varying severity. However, the reduction in rhabdomyolysis due to fullerene injections alone cannot be
considered the sole reason for the decrease in kidney failure. It is hypothesized that C60 fullerene influences the
activity of endogenous antioxidants, delaying destructive processes in the excretory system, thereby mitigating
the severity of acute kidney injury. Additionally, its therapeutic effect may contribute to the acceleration of
recovery processes in structures damaged by rhabdomyolysis. The positive changes in all studied biomechanical
and biochemical markers confirm the potential of water-soluble C60 fullerenes as a therapeutic agent capable of
reducing and correcting pathological conditions of the muscular and excretory systems arising from post-
traumatic skeletal muscle rhabdomyolysis. Keywords: C60 fullerene, skeletal muscles, mechanokinetic contraction
parameters, oxidative stress, antioxidant system, rhabdomyolysis, kidney failure, biochemical indicators.
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