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Pedepar:

1. Inceprauiiina po60Ta NPUCBSIYEHA €KCIIEPUMEHTAIbHOMY OOI PYHTYBAHHIO AOLIIBHOCTI 3aCTOCYBaHHS
nipmkipHoro BBeneHHs: COD SIK CaMOCTIMHOroO abo LONMOMDKHOIO METOAY JIiKyBaHHS apTPO3y KOJIIHHOTO Cyriooa.
Merta po60oTy - Ha OCHOBi MOJi€Jiell FOCTPOTro 3anajleHHs Ta XPOHIYHOTO OCTE0AapTPO3y OOIPYHTYBATU €(PEKTUBHICTD
nigmkipHoro BBeneHHs: COD y pe>xxumi MOHOTeparii Ta B KoMOiHallii 3 HeCTepOifHMM TPOTU3aNaIbHYM MIPENapaToM
(muxnodeHakoM HaATPi0) i XOHIPOIIPOTEKTOPOM (XOHAPOITUHOM cyabdaTom). [JocminKeHHs] BUKOHAHO Ha 182
CTaTEeBO3PIiNKX OinuX Mypax 060x crareil macoo 250-270 r, IKUX YTPUMYBJIY y CTAaHIAPTHUX YMOBaX BiBapilo.
[licng 7-menHoi aganTalii 3aCTOCOBaHO TPY €KCIIEPMMEHTAbHI Mogesi: GpopMasiH-iHIyKOBaHE Ta KapareHiH-
iH/IyKOBaHe roCTpe 3arnajeHHs, a TAKOK OCTE0APTPUT, iHIyKOBAHUI MOHOIO/IONTOBOI Ku1c1oTow (MUOK). Ha

mozesi popmastiH-iHIYKOBAHOTO 3aMajieHHs OLiHIOBAJIM OB iHKOBI peakuii Ha 6isb (I Ta I pasu Tecty), pekTanbHy



TeMIIepaTypy, 00'eM HAOPSIKy KiHILiBKY, piBeHb TBK-aKTMBHUX NIPOAYKTIB, aKTUBHICTb CYNEPOKCUAANCMYTA3U Ta
Karasia3u. Ha Mmogesi kapareHiH-iHAyKOBaHOTO 3alajleHHs BU3Ha4aau 00'eM HaOpSIKy, TEMIIEpPATypy Tifa,
NIOKa3HUKY OKCUJIATMBHOTO CTPECY, aKTUBHICTh aHTUOKCUJIAHTHUX (PEPMEHTIB, JIEMKOLUTAPHY POPMYJTy Ta
inTerpasbHi imyHosoriuHi ingekcu. Ha mopeni MUOK-iHIyKOBaHOTO OCTEOAPTPUTY OliHIOBaMM piBHi IL-6, TNF-0 Ta
TGF-nol1 (ELISA), a Takok MOp(OriCTOJIOTiUHNI CTaH cyryio6a. BctanosneHo, mo COn YnHUTb 6araTo(PakTOpHY
(apmaKoJIOTriyHy A1il0: 3BMEHIIIYeE 3arajieHHs], 00JIbOBY Yy TJIUBICTb, OKCUIATUBHUII CTPEC i HOpMalidye iMyHHUN
CTaTyC, a TakoX noTeHjtoe edpexry HII3I1 i xonpponporexkropis. Ha monesi ¢popmasniH-iHIyKOBaHOTO 3aMajeHHs
nigmkipHe BBegeHHs COO TOCTOBIPHO 3MEHIIYBAJIO HAOPSIK (3 2-i rToAUHY 3 €(PEKTOM 10 24 TOM), IPUUOMY
MakcuMasibHUAM eeKT criocTepiraBcs y KombiHalii 3 qukiodeHakoM HaTpilo. BUsBJIEHO BUPaXKeHY aHaIbre3ydy
Ii10, 1110 CYIIPOBOIYKyBasacs IOLOBXKEHHSIM JIATEHTHOTO IIepiofly Ta 3MEHIIEHHSIM TPUBAJIOCTi 60J1bOBOI peakiiii.
Kom6iHnoBaHa Tepanis nocuitosana e edpexr. COn cipusiB 3HUKeHHIO piBHSI TEK-akTUBHUX NPOAYKTIB,
HOpMaUli3allii akTUBHOCTI KaTajla3! Ta CyNIepOKCUIAMCMYTa3|, a TAKOK 3MEHIIEHHIO PEKTAJIbHOI TEMIIEPATYPU, 3
HaNOi/IbIIl BUPAXEHMM aHTUIIIpETUYHUM e(EeKTOM y [T0€JHaHHI 3 AuKIodpeHakoM HaTpito. Ha Mopesni kapareHin-
iHIYKOBaHOrO 3amaneHHs KapboKciTeparisl JOCTOBIPHO 3MEeHIIyBaJja 3anajbHy Peakliilo, 0 MPOsIBIISIIOCS
3HIDKEHHSIM HabOpsIKy Ta TeMIlepaTypHu Tila. MakcrMasibHA aHTUEKCYIATHBHA aKTUBHICTD Bif]3HaYeHa y Ipynax
KOMOGiHOBaHOTrO JIikyBaHHSI. BioxiMidHi MOKa3HMKY MiATBEPAWIN 3HIKEHHSI OKCUJIATHBHOIO CTPECY Ta IMiJiBUIIEHHS
aKTUBHOCTI aHTMOKCUJIAHTHUX (pepMEHTiB. BusiBJIeHO NifcuyieHHs Aii XOHAPOITUHY cyabdary mnif srirsoM CO2.
IMyHOJIOTIYHI JOCTiIKEHHS [TOKa3a/Iy [IOKPAIIEHHS CTaHy iIMyHHOI CUCTEMU: 3HMXEHHS HEUTPOPIIILHOrO iHIEKCY,
BiZIHOBJIEHHS JIIM(OLMTAPHOI JIAHKM Ta HOpMaJli3allilo iHTerpajbHUX MOKa3HUKIB. Hail6inbll BUpaXkKeHUi
iMyHOMO Iy /IIOBasIbHUIA €(PEKT criocTepirasca npu noeananti COn 3 auknopeHakoM HaTpit. Y TBapuH i3z MUOK-
IHIYKOBaHUM OCTE0ApPTPUTOM BUsBIeHO NinsuieHHsa TNF-o ta IL-6 i 3poctannsa TGF-ol. MoHoTepamnis COn
3HIDKyBaJla piBHI Ipo3anajbHUX UIMTOKIHIB i nigsumysana TGF-ol. Han6inbm BupaxkeHnil epeKT BCTAHOBJIEHO NIpU
KoMbiHalii 3 guKI0dpeHakoM HaTpilo; IO€JHAHHS 3 XOHIPOITUHOM CyJIbPAaTOM TaKoXK 0yJI0 epeKTUBHUM, ajie Iel1o
nocrynasuocsl. MopgoJioriuHi foCiIpKeHHS MiATBepAnIn BiJHOBIIOBAJILHUM [TOTEHLiasn kapbokciTepanii. Halikpaui
Pe3yJbTaTU OTPMMAHO IPU KOMOIHOBAaHOMY 3aCTOCYBaHHI 3 AUKJIO(EHAKOM HATPilo, 0 IPOSIBIISIIOCS
36€pEeXKEHHSIM CTPYKTYPH CYIJI000BOTO Xpsillia, MiHiMaJIbHUMHU 3MiHAaMU CMHOBIaJIbHOI 0G0JIOHKU Ta HOpMali3alielo
CYJIMHHOI apXiTeKTOHIKM CyOXOHIpasbHOi KicTKU. Ki0uoBi cyoBa: kKapbokciTeparisi, o0cTeoapTpo3, KOJIiHHUI Cyriio0,
IVKI0(EHAK HATPil0, XOHMIPOITUH Cy/bdarT, IPOTU3aIlalbHa, aHAIbI€3YI04d, aHTUOKCUAAHTHA [1isl, IMyHOMOIYJIsLis,

LIUTOKIHU.

2. The dissertation is devoted to the experimental substantiation of the feasibility of using subcutaneous carbon
dioxide (COn) administration as an independent or adjunctive method for the treatment of knee osteoarthritis. The
aim of the study was to substantiate, based on models of acute inflammation and chronic osteoarthritis, the
efficacy of subcutaneous COno administration both as monotherapy and in combination with a nonsteroidal anti-
inflammatory drug (diclofenac sodium) and a chondroprotector (chondroitin sulfate). The study was conducted on
182 sexually mature white rats of both sexes weighing 250-270 g, maintained under standard vivarium conditions.
After a 7-day adaptation period, three experimental models were used: formalin-induced and carrageenan-
induced acute inflammation, and monoiodoacetate-induced osteoarthritis. In the formalin-induced inflammation
model, pain-related behavioral responses (phases I and II of the formalin test), rectal temperature, paw edema
volume, the level of thiobarbituric acid-reactive substances (TBARS), and the activity of antioxidant enzymes
(superoxide dismutase and catalase) were assessed. In the carrageenan-induced inflammation model, paw edema,
body temperature, oxidative stress markers, antioxidant enzyme activity, leukocyte formula, and integral
immunological indices were evaluated. In the monoiodoacetate-induced osteoarthritis model, serum levels of IL-6,
TNF-n, and TGF-ol were determined (ELISA), along with the morphohistological condition of the joint. It was
established that COn exerts a multifactorial pharmacological effect, including reduction of inflammation, pain
sensitivity, and oxidative stress, normalization of immune status, and potentiation of the effects of NSAIDs and
chondroprotectors. In the formalin-induced inflammation model, subcutaneous COn administration significantly
reduced edema (from the 2nd hour up to 24 hours), with the most pronounced effect observed in combination
with diclofenac sodium. A marked analgesic effect was also observed, manifested by prolongation of the latency



period and reduction in the duration of the pain response. Combination therapy enhanced these effects. COn
administration reduced TBARS levels, normalized catalase and superoxide dismutase activity, and decreased rectal
temperature, with the most pronounced antipyretic effect observed in combination with diclofenac sodium. In the
carrageenan-induced inflammation model, carboxytherapy significantly reduced the inflammatory response, as
evidenced by decreased edema and body temperature. The greatest antiexudative effect was observed in
combination therapy groups. Biochemical findings confirmed a reduction in oxidative stress and an increase in
antioxidant enzyme activity. COo was also shown to enhance the effect of chondroitin sulfate. Immunological
studies demonstrated improvement of immune status, including a decrease in the neutrophil index, restoration of
the lymphocytic component, and normalization of integral indices. The most pronounced immunomodulatory
effect was observed in combination with diclofenac sodium. In animals with monoiodoacetate-induced
osteoarthritis, increased levels of TNF-o and IL-6 and elevated TGF-ol were detected. COno monotherapy reduced
pro-inflammatory cytokines and increased TGF-ol levels. The most significant effect was observed in combination
with diclofenac sodium, while the combination with chondroitin sulfate was also effective but somewhat less
pronounced. Morphological studies confirmed the regenerative potential of carboxytherapy. The best results were
obtained with combined use with diclofenac sodium, which was associated with preservation of cartilage
structure, minimal changes in the synovial membrane, and normalization of the vascular architecture of the
subchondral bone. Keywords: carboxytherapy, osteoarthritis, knee joint, diclofenac sodium, chondroitin sulfate,
anti-inflammatory effect, analgesic effect, antioxidant activity, immunomodulation, cytokines.
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