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Pedepar:

1. TlokasaHo, 1110 [J030BaHE YUIKOJKEHHS HUKHBOI Leslenu (MOie/Ib HEIIOBHOTO IIEPEJIOMY HIKHbBOI 1[eJIeNN) Ha TJli
XPOHIYHOI aJIKOT0JIbHOI iHTOKCUKallii CypOBOAXKYETbCS HA 14-My 1,00y MOCTTPABMAaTUYHOTO [1€pioly BipOTiiHUM
30i/IbLIIEHHSM aKTUBHOCTI (pepMeHTiB-MapKepiB pe3op61ii KicToK y cupoBartLi KpoBi — kucyoi pocdaTasu Ta ii
KiCTKOBOI (TapTpaTpe3ucTeHTHOi) is3odopmu (Ha 58,9%, P&lt;0,001, i 35,1%, P&lt;0,01 BinmoBigHo). OKpeMuil BILIUB
TPaBMU Ta €TAHOJIy CYTTEBO HE BILJIMBA€ HA aKTUBHICTb IUX (pepMeHTIB. BogHovac y BCix 3a3Ha4€HUX Ipymax
aKTUBHICTb JIyHOi pocdaTtazu y cupoBaTLii KpoBi, 1k Mapkepa (OpMyBaHHS KiCTOK, Ta KOHLIEHTpPAllis 3araJibHOro
KaJIbLIilo B [1J1a3Mi KPOBi HE 3a3Ha€ 3HAaYMMUX 3MiH. BilTBOpEHHSI XPOHIYHOI aJIKOr0JIbHOI iHTOKCHKALlii BipOTiiHO
30is1blIIy€e B TOMOT€HATI HYKHBOI LIeJIeNy 1ypiB 3arajbHy Ta iHayun6enpbHy NO-CcHHTa3Hy akTUBHICTb (Ha 80.6%,
P&lt;0,01, i 98.8%, P&It;0,001 BifmoBifHO), 10 CYIIPOBOIKYETHCS 3pOCTaHHSIM KOHIEHTPAllii KJII0OUOBOTO MapKepPy
HITPO3aTUBHOTO CTPeCy — NepoKCUHITpUTYy (Ha 39,2%, P&lt;0,01). Biepiie rnokasaHo, 1o Ha 14-Ty 100y micius



BiITBOPEHHS JO30BAHOTO YHIKOIKEHHS HAKHBOI Miesleny (Moeli ii HEeIIOBHOro epesiomMy) Ha TJli XpOHIYHOi
aJIKOroJy1bHOI iHTOKCHKaLii NO-CHMHTa3Ha aKTUBHICTb Ta BMiCT IEPOKCHHITPHUTIB JIY)KHUX Ta JIy’)KHO-3E€MEJIbHUX
METaJIiB y TOMOT€HATi KiCTKU [IEPEBUILYE PE3YJIbTATH IPYII 3 OKPEMOIO Ji€l0 TPAaBMATUYHOIO YMHHUKA Ta €TAHOJIY.
3a MX YMOB 3HAYHO 3HIDKYETbCSI aKTUBHICTb Y TOMOT€HATi HUKHBOI MIeJIeNN OPHITUHIEKapOOKCUIa3y, KII0UOBOTO
dbepmeHTy 6iocrHTe3y MoJiaMiHiB, 1o KOHKYypye 3 NO-crnHTa3010 3a cybcrpart. Ha 14-Ty no6y miciis 5o30BaHOTO
VUIKO/>KEHHSI HYDKHBOI Ljesieny (MogeJb ii HeIIOBHOTO [lepesioMy) Ha TJli XpOHIUHOI ajIkoroJibHOi iHTOKCHKalii
3HAYHO 3pOCTAaE AenojiMepusallis 6i0no1iMepiB KiCTKOBOI TKAHUHMU (KOJIareHy, IJIiKOIPOTEIHIB i IPOTeOrliKaHiB),
10 He BiIOyBa€TbCS 32 YMOB OKPEMOTO BILJIMBY TPAaBMU Ta €TaHOJY. BiITBOPEHHS XpOHIYHOI a/IKOr0JIbHOI
iHTOKCHKaLii 3 TOJaNbINM «XMOHUM» TPaBMyBaHHSIM TBapyH IOPYIIye 6ioMeXaHiyHi BlacTUBOCTI
HIDKHBOIIEJIEITHOI KiCTKY, 30KpEeMa, NIPY>KHICTB il 4ac PO3TArY, Ha 10 BKa3ye CyTTEBE 3MEHIIEHHS Moy FOHra.
Ha 14 no6y niciis BifTBOPEHHS NO30BAHOTO YHIKOKEHHS HAKHBO] IeJ1eny (MOJeJlb ii HEIIOBHOTO IIEPEJIOMY), Y
TOMY YMCJIi Ha TJIi XPOHIYHOI aJIKOTOJIbHOI IHTOKCHKALLii, 3a/IMIIAI0THCS 3MEHIIEHUMY IIPYKHICTh KiCTKU B 30Hi
YPakeHHS IIiJ yac pO3TAry Ta ii MillHICTb, Ha IO BKa3ye 3HMKEHHS MonyJd KOHra ta Mexka MiljHOCTi. XpOHiuHa
aJIKOroJIbHa IHTOKCHKALisl CIIPUSIE 3aTPUMIL pernapaTUBHOI pereHepauii KiCTKOBOI TKaHVHU I1iCJIst JO30BAHOTO
VIIKOJPKE€HHS HYDKHBOI LeJIenn (MOZEJb ii HEIIOBHOTO MEePEJIOMY), O CYIIPOBOPKYETbCS 3MEHIIEHHSIM Y TiISHI
YPa’KeHHSI BiIlHOCHOI KiJIbKOCTI peTuKyJ10(iOpo3HOi KiCTKOBOI TKAHUHU Ta KIITUHHUX eJleMeHTiB pibpobiaacTuaHOro
psLy, 0co6MBO 3pinux ¢ibpo6aCTiB, a TAKOXK 3aTPUMKOIO JO3PiBaHHS IPaHyJIsILiiHOI TKAHMHU. AKTUBHICTb
MapKepiB pe3op61iii KiCTKOBOI TKAHVHM B CUPOBATLi KPOBi, 6aJIaHC CUCTEMU OKCUJy a30Ty Ta NPOLECU
IernoJliMepur3allii KojareHy, poTeoraiKaHiB i CiaZorIiKOnpOTEIHIB N03aKIITUHHOIO OPraHiYyHOrO0 MaTPUKCY KiCTOK
HIDKHBOI 1IeJIeNN Micd ii J030BaHOTO YUIKOAKEHHS Ha TJIi XpPOHIYHOI aJIKOrOJIbHOI iHTOKCUKALlii 3ay1e5KaTh Bif,
(dyHKLiOHAIBHOI aKTUBHOCTI TpaHCKpUNLiiHuX ¢paxkropis NF-0B i Nrf2. Bnepie BusiBieHo, 110 IPU3HAYEHHS
crenudivHUX MOAYISATOPIiB TpaHCKpUnuinHux ¢pakropis NF-oB ta Nrf2 (niponigunauriokapbamaTy aMOHilo Ta
IyuMeTudymMapary) micjs 030BaHOTO YIIKOIKEHHS HYDKHBOI LesIeNy Ha TJli XpOHIYHOI aJIKOT0JIbHOI iIHTOKCHKAILLi]
IIPU3BOJUTS 10 BipOriHOTO MiJiBUIIEHHS aKTUBHOCTI (PepMEHTY-MapKepa pe3opo1iii KiCTKOBOI TKAHUHU, KACJIO]
¢docdarasu (Ha 29,7%, P&lt;0,01, i 25,0%, P&lt;0,01 BianoBinHO) y cpoBarTLii KpOBi, 3HaYHOTO 3HWKEHHS aKTUBHOCTI
ingynmo6ensHoi i3odopmu NO-cnnTtasu (Ha 41,8%, P&It;0,001, i 43,1%, P&lt;0,001 BinnoBinHO) Ta KOHLEHTpALii
[IepOKCUHITPUTIB (Ha 42,5%, P&lt;0,001, i 44,8%, P&It;0,01 BinoBigHO) y rOMOreHaTi HUKHbOIIEJIETHOI KiCTKY, a
TaKOX [0 3MEHILIEHHS [eNoJiMepur3alii KojlareHy, poTeorJliKaHiB i ciasorsikonporeinis. Kiao4oBi cyoBa: nepejaom
KiCTOK, aJIKOr0JIbHA iHTOKCHKALlisl, TpaHCKpUMNLiiHi ¢pakTopy NF-oB i Nrf2, kicTkoBuil MeTabo1i3M, akTUBHI popmu
KHCHIO Ta a30Ty, OKCUJATUBHUM i HITPO3aTUBHUM CTPEC, IEPOKCUIHE OKUCHEHHS JIMifiB, TPOOKCUIAHTHO-
AQHTMOKCHUJIAHTHUI 6ajIaHC, CTI0JIyYHA TKaHMHA, MI03aKJIiTUHHUI MaTPUKC, KOJIar€H, OKCUITPOJIiH,

rJ1iIKo3aMiHOTTiKaHU, CiaJloBi KMCJIOTH.

2. The study revealed that a controlled mandibular injury (incomplete fracture) in rats chronically exposed to
alcohol resulted in a significant upregulation of bone resorption markers on the 14th day post-trauma. Specifically,
serum levels of acid phosphatase and its bone (tartrate-resistant) isoform increased by 58.9% (P&lt;0.001) and
35.1% (P&It;0.01), respectively. In contrast, neither trauma nor ethanol exposure alone had a significant impact on
these enzyme activities. Furthermore, no significant changes were observed in alkaline phosphatase activity (a
marker of bone formation) and total plasma calcium levels in any of the groups. Reproduction of chronic alcohol
intoxication significantly increases the total and inducible NO synthase activity in the homogenate of the rat
mandible (by 80.6%, P&lt;0.01, and 98.8%, P&lt;0.001, respectively) that is accompanied by a rise in the
concentration of the key marker of nitrosative stress, peroxynitrite, by 39.2% (P&It;0.01). This study demonstrated
for the first time that on day 14 after the reproduction of dosed injury to the mandible (model of its incomplete
fracture) during chronic alcohol intoxication, NO synthase activity and the content of peroxynitrites of alkaline
and alkaline-earth metals in the bone homogenate exceed the results in groups exposed to trauma or alcohol
along. Under these conditions, the activity of ornithine decarboxylase, a key enzyme of polyamine biosynthesis
that competes with NO synthase for substrate, significantly decreases in the mandibular homogenate. On the 14th
day after controlled injury to the mandible (model of its incomplete fracture) during chronic alcohol intoxication,
depolymerization of bone biopolymers (collagen, glycoproteins and proteoglycans) significantly increases that



does not occur under conditions of separate exposure to trauma and ethanol. Reproduction of chronic alcohol
intoxication with subsequent sham trauma to the mandible disrupts the biomechanical properties of the bone, in
particular, tensile elasticity, as indicated by a significant decrease in Young&#39;s modulus. On the 14th day after
the reproduction of a controlled injury to the mandible (model of its incomplete fracture), including the latter
during chronic alcohol intoxication, the elasticity of the bone in the affected area during tension and its strength
remain reduced, as indicated by a decrease in Young&#39;s modulus and tensile strength. Chronic alcohol
intoxication was found to delay reparative regeneration of bone tissue after controlled injury to the mandible
(model of its incomplete fracture), accompanied by a decrease in the relative amount of reticulofibrous bone tissue
and ellular elements of the fibroblastic series, especially mature fibroblasts, as well as a delay in the maturation of
granulation tissue in the lesion area. The activity of bone resorption markers in blood serum, the balance of the
nitric oxide system, and the depolymerization processes of collagen, proteoglycans, and sialoglycoproteins in the
extracellular organic matrix of mandibular bones following controlled injury under chronic alcohol intoxication are
dependent on the functional activity of the transcription factors NF-oB and Nrf2. This study is the first to have
found that the administration of specific modulators of NF-oB and Nrf2 transcription factors (ammonium
pyrrolidinium dithiocarbamate and dimethyl fumarate) after dosed injury to the mandible against the background
of chronic alcohol intoxication leads to a significant increase in the activity of the enzyme-marker of bone
resorption, acid phosphatase (by 29, 7%, P&lt;0.01, and 25.0%, P&It;0.01, respectively) in blood serum, a significant
decrease in the activity of the inducible isoform of NO synthase (by 41.8%, P&It;0.001, and 43.1%, P&lt;0.001,
respectively) and the concentration of peroxynitrite (by 42, 5%, P&lt;0.001, and 44.8%, P&lt;0.01, respectively) in
the mandibular bone homogenate, as well as to a decrease in the depolymerization of collagen, proteoglycans, and
sialoglycoproteins. Key words: bone fracture, alcohol intoxication, transcription factors NF-oB and Nrf2, bone
metabolism, reactive oxygen and nitrogen species, oxidative and nitrosative stress, lipid peroxidation, prooxidant-
antioxidant balance, connective tissue, extracellular matrix, collagen, oxyproline, glycosaminoglycans, sialic acids.
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