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JUCBAJAHC AHTHOKCUJIAHTHO-ITPOOKCUIAHTHOI
CHCTEMH Y KICTKOBIi TKAHWHI LIEJEI I[YPIB
MPU TPUBAJIOMY BBEJEHHI ETAHOJTY

B ekcriepuMeHTaNIbHOMY JOCIIIPKEHH] Ha II{ypax BCTAHOBJICHO MI/IBUILEHHS CTYIICHS
arpodii ajabpBEOSIPHOTO BIAPOCTKY, MiIBUIIEHHS aKTUBHOCTI 010XIMIYHMX MapKepiB
pe3opOii KiCTKH (aKTHBHOCTI eJ1acTa3u Ta KMol gocdarasu), 3HIKSHHS TIOKa3HHU-
Ka KICTKOyTBOpPEHHS (aKTUBHOCTI JIy)HOI (ocdarazu) y KiCTKOBOT TKaHUHI IIeJer
LIypiB HA TIi XPOHIYHOTO BKUBAHHS AJIKOTOJII0. AJIKOTOJIbHA IHTOKCHKALSI CIIpHsiiIa
CYTTEBOMY 3HIKEHHIO aKTMBHOCTI (DEpMEHTIB aHTHOKCHIAHTHOTO 3aXUCTy Ha (OHI
iHTeHCcH(DiKalii NepeKCHOr0 OKMCHEHHS JIMIJIB y KICTKOBIHM TKaHWHI IIeer.

KurodoBi cioBa: 1ypu; ankorojibHa IHTOKCHKAINiS, KiICTKOBA TKAHWHA, aHTHOKCH-
JAHTHA CHCTEMa; ICPEKUCHE OKUCIICHHSI JIIITiIiB.

XpoHiuHa aJKOTOJIbHA IHTOKCHKALisl € IOMIMPEHUM €K30T¢HHUM BILTMBOM Ha Op-
ranizm. B ImoGansHOoMy nokiani BOO3 mpo cran crpaB B 00JacTi aJIkOTONIO Ta
3110poB’st 2018 poKy OB IOMIISIFOTH, 1110 B 2016 polli 37I0BXKUBaHHS aJIKOTOJIEM IIPU-
3BEJI0 0 cMepTi Omm3bKo 3 MutH. sozeit (5,3 % Bix Bcix cMepTeld) y BCbOMY CBITI.
CMepTHICTh BiJ] 3JI0BXMBAHHS aJIKOTOJIEM BHUIIE 3a CMEPTHICTH BiJl TYOCpKY/Ib03Y,
BIJI/CHIJ] Ta miabety. 13,5 % cmepreit cepen sroneit Bikom 20-39 pokiB 0B’ s13aHO
13 BKMBAaHHSM aJIKOrojio [9].

Psn 3apyOikHUX JOCTIKEHb HA PI3HUX BHJAX TBAPHH BCTAHOBHB MOPYLICHHS
OCTEOIeHe3y IPU HAIMIPHOMY CIIOKMBAHHI AJKOTOJIIO, IO MPU3BOIUTH 1O 3MiHU
KOPTUKAIBHOI 1 TyOuacToi apXiTeKTypH, 3HIKEHHSI MiHEpaIbHOI IIIIBHOCTI KiCTKO-
BOI TKAHWHU Ta 3HIKEHHS MIIHOCTI KicTok [6, 11, 12, 13, 14, 19].

Jlo TenepiniHbpOoro yacy He3p0o3yMiJio, 110 € MTyCKOBUM MEXaHi3MOM pe30pOilil Ki-
CTKOBOT TKAaHWHH ITiJ] BIUTMBOM ajKoroiito. OCKUIBKH BiJJOMO, 1[0 PEaKIii nmepeTBo-
PEHHSI €TaHONIy A0 OLTOBOI KUCIOTH CYIPOBOMKYIOTHCS 301IBIICHHSIM MPOAYKIiT
aKTHBHUX (POPM KMCHIO, HAKOITMUYCHHSM iX y 0aratbox opraHax [3], MO)KHA MpHITY-
CTHUTH, 10 (POpMYBaHHsI OKHCHOTO CTPECY MPH TPUBAIOMY CHOKMBAHHI AJKOTOJIIO
Ma€ MicCII¢ 1 Y KiCTKOBii TKaHUHI.

© Makapenxko O. A., Kixa B. B., Mynpuk JI. M., 2021
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Mertoro poOOTH CTaNIO0 JOCTIKEHHS BIUTUBY TPUBAJIOTO BBEICHHS €TAHOIY CaM-
KaM Ta CaMIIsSIM JIaDOpaTOpHUX IypiB Ha TOKa3HUKKM Pe30pOilii, OCTeoreHesy, a Ta-
KOXK Ha CTaH aHTHOKCHIAHTHO-TIPOOKCUIAHTHOT CHCTEMHU Y KICTKOBiH TKaHHHI.

Marepiaau i MeTOIH TOCTiTKEHHS

ExcriepuMeHT mpoBOAIN Ha J1adOpaTOpHUX LIypax 2 MICSYHOTo BiKy Ha moya-
Tok jgociiny B BiBapii OHY imeni I. I. MeunukoBa. TBapunu Oynau moxisieHi Ha 4
rpynu (1o 7 urypiB B Tpymi): ABi iHTakTHI (Tpyna 1 — camiii, rpyma 2 — caMKH) Ta JBi
nocninHi rpynu (Tpyna 3 — camii, rpyna 4 — caMKu), SKUM B IIATHY BOAY J10JaBajii
STWJIOBUH CIUPT, OYMHAIOYH 3 5 % 1, TIOCTYMOBO 301IbIIYIOUN KOHIICHTPAIIIO JI0
15 % (o 2 % B 10 gniB) [9]. TpuBanicTs excriepumenty ckiana 108 anis. Llypis
BUBOJIMJIH 3 JIOCIIY 1T TIONEHTAJIOBUM HApKO30M (20 MI/KT), IUIIXOM TOTaJIbHOTO
KPOBOITYCKaHHS 3 cepiisd. TBapvH yTpUMYBaJU B CTaHJAPTHUX YMOBAaX CBITJIOBOTO
PEKUMY 1 XapuOBOMY pallioHi BiBapito YHIBEpCHUTETY, 3TiIHO 3 MPaBUIaMU YTPUMaH-
HSl EKCIICPUMEHTAIbHUX TBAPUH, BCTAHOBIICHUX J[lMpeKkTHBOO €BpoIeiichKoro nap-
namenty ta Pamu (2010/63/EU) Ta Hakazom MiHicTepCcTBa OCBITH 1 HAyKH, MOJIOI
ta criopTy Ykpainu Big 01.03.2012 p. Ne 249 [4].

s ipoBeficHHST MOP()OMETPUYHUX JIOCHIJKCHb BUJIUISUTA CTETHOBI KICTKU Ta
OCTaHHIN MONEPEKOBHI XpeOelb Mepe/l KYIPUKOBUM BijyiijioM. Bu3Havyamu miiib-
HICTh IUX KicTOK 3a MetoqoM I. B. Xonakosa [1]. Buainisiiu HUXKHI IENeH, Y SKUX
MiIpaxoByBaJIM CTYIiHb aTpodii aTbBEONIPHOTO BipocTKa. Jist mpoBeaeHHs 0ioxi-
MIYHHX JIOCJIIJKCHb Y TOMOT'€HATaxX KiCTKOBOT TKaHuHU mieern (75 mr/miu 0,1 M nu-
TparHoro Oydepy pH 6,1) BU3Hauanu akTHBHICTH €1acTa3y, akTUBHICTh KHCIOT (ami
K®) ta nyxnoi dpocdarazu (gani JID) [2], a Tako)k aKTUBHICTb aHTUOKCUAAHTHUX
¢depmenTiB — cynepokcuaucmytazu (nam COJl) [16], karanasu [2], mmyrarioHpe-
JyKTas3u [2] Ta BMICT MaJIOHOBOTO Jianbaeriny (nami MJIA) [2].

[Toka3HuKHM NpeICTABIICH] Y BUIVISIII CEPEIHOTO 3HAUYCHHS Ta TIOXUOKHU, CTaTUC-
TUYHY 00pOOKY pe3yNbTaTiB AOCHTiKEHb TPOBOIMIIHN 3a MeTosioM Cr’tofenTa-dirre-
pa. JIoCTOBipHUMHU BiIXUJICHHSIMH BBAXKAJU Ti, 1[0 3HAXOAMIUCH B MEKaX BIpOriji-
HoCTi 3a Tabmuisamu Ct’ronenta, p < 0,05.

Pe3ynbTaTn qocaigKeHHs Ta ix 00roBopeHHs

VY Tabn. 1 npeacraBieHi pe3yabTaTy BU3HAYCHHS HIIIBHOCTI CTETHOBHX KiCTOK
Ta momnepekoBux xpeOiiB. [IpoBeneHe AOCTiKEHHS HE BUSBUIIO CTATUCTUYHO 3HA-
YyIIUX BiIMIHHOCTEH MK IHTAKTHUMH TPyNaMd Ta LIypaMHU 3 XPOHIYHOIO aJKo-
TOJILHOIO 1IHTOKCHKALicr0. HamiTriiacs nuiie TeHaeHIis 10 301abIeHHs IIILHOCTI
XpeOIiB 1 CTETHOBOI KiCTKH y TpyIax TBApHH, SKi OTPUMYBAIIM alKoroib. Lle Moxe
OyTH TIOB’S13aHO 3 YIOBUILHEHHSIM IIBHJIKOCTI PEMOJICITFOBAHHS KiCTKOBOT TKAHUHU
MiJ] BILTMBOM XPOHIYHOT aJIKOT0JIbHOT IHTOKCHKAIII].

Pesynbrati BuzHaueHHs1 aTpodii aJbBEONISPHOTO BIAPOCTKY AOCIITHHUX LIypiB
MOKa3yITh BIPOTiIHE MiIBUIICHHSI IOTO Moka3Huka Ha 15,0 % y camuis (p < 0,01)
ta Ha 18,0 % y camok (p < 0,002), sixi TpuBano BxuBanu eraHon. OTpumani gaHi
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Tabmuus 1

HIinbHicTH cTErHOBOI KiCTKHU Ta NMONEPEeKOBUX XpeOdUiB IYpPiB Mic/Is TPUBAJIOrO
OTPUMAHHS €TAHOJIY

CrernoBa KicTka IHonepexosuii xpedennb ATpO(l)iﬂ.aJ]bBEOJ]SIpHOFO
Ipyna BiIpOCTKY
cami CaMKH camui CaMKH camui CaMKH
InTakTHA 1,45+0,02|1,49+0,02(1,34+0,02(1,32+0,03| 26,7+0,9 | 23,3+0,5
AJIKOTOI 1,46 +0,03|1,50+0,01(1,36+0,03{1,35+0,02| 30,7+1,0 | 27,5+ 1,0
p>0,7 p>0,7 p>0,6 p>04 p<0,01 | p<0,002

[Tpumitka: p — BipOTiIHICTH 110 BIJTHOIIEHHIO JI0 TOKa3HHUKY y IHTaKTHOI TPYTIi.

CBiYaTh MPO NOCKIICHHS pe30pOILii KICTKOBOT TKAHUHH IIEJeI IypiB i BIUIMBOM
XPOHIYHOT aJTKOTOJIEHOT IHTOKCHKAIII].

OTtpumani pe3ynbTatd MOP(HOMETPUYHOTO aHaJi3y Pi3HUX KiCTOK J1a00paTOpPHUX
LIypiB BKa3yIOTh, 1110 LIEJIETHI KICTKH € OUIbII Yy TIMBUMU 10 HETATUBHOTO BIUIHBY
eTaHoiy. MOXKJIMBO 1€ MOB'A3aHO 3 OLIbILI BUPaXEHUM (YHKIIOHAIbHUM HaBaHTa-
JKCHHSIM Ha ILeJIeNH B IOPIBHAHHI 3 CTETHOBUMH KiCTKaMH 1 XpeOLsIMH y TPU3YHIB.

BceranoBneni HamMu akTH y3roUKYIOTbCS 3 JaHUMHM HIIUX JOCHIJHHUKIB L1010
HETaTHBHOTO BIUIMBY CIIOKMBAHHS aJKOTOJIO Ha CTYMiHb aTpodii albBeOISIPHOTO
BigpocTka [5, 15], ki moka3anu BUCOKHUI CTYNEHb BTPATH allbBEOJISIPHOTO BiIPOCTKA
Ta CTUMYJISLIIO PO3BUTKY NApOAOHTHUTY ITiCJIS TPUBAJIOTO BXKMBAHHS aJIKoromio [15].

Tomy Ha HaCTYHOMY €Tarli y IIEeJIeNHUX KiCTKaxX JOCIiIKyBaHUX TBApUH BU3HA-
yanu OloXiMiuHI Mapkepu pe3opOuii (akTuBHICTH enactazu Ta KP), mokazHuk oc-
TeoreHesy (akTuBHiCTh JID), aKTUBHICTH aHTHOKCHJAHTHUX (DEPMEHTIB Ta MapKep
MEPeKUCHOTO OKMCHEeHHs miminiB MJIA. Pe3ynbraru 1boro MOCIHIHKEHHS HaBeIeH1
y Taom. 2.

Busnauenns axruBHocti KO y menenax mrypiB BCTaHOBHJIM BiporigHe 301b-
LICHHS [IbOTO MMOKAa3HUKY PYHHYBAaHHSM T1IPOKCHANATUTY KiCTKOBOI TKAHWHH MiCIIs
TPUBAJIOTO BBEICHHS TBapHHAM aJIKOTOJIIO. Tak, B IIeienax caMIiiB IiCJsl BKHBAH-
Hs eraHony akTuBHICTH K@ migsummnacs Ha 35,2 % (p < 0,002), a y camuis — Ha
32,0 % (p < 0,02). IHmIi JoCHiTHUKH TIOSCHIOKOTH 1Ie# (PaKT 301IBIISHHSIM KIIBKOCTI
KIITHH 3 TapTpar-pe3ucteHTHoi KD [5] Ta 3pocTtaHHAM KiIbKOCTI ocTeobnacTiB [§]
i BIUTMBOM aJIKOTOJTIO.

[opsin 3 MM HAMU BCTAHOBJICHO TAKOX IMOCHJICHUHN TiApoi3 O1IKOBOI MaTpHIi
KICTKOBO{ TKaHMHHM ILEJICH LIypiB MiCJsl TPUBAJIOTO OTPUMAHHS €TaHOJY, IPO IO
CBIJTYUTH aKTHBAIlis KiCTKOBOI enactazu Ha 38,4 % y camuis (p < 0,02) ta Ha 26,0 %
y camuupb (p > 0,1), sSKi B)KUBaJIU €TaHOIL.

AJKOTONIbHA IHTOKCHKALliSl TAKOK HETAaTUBHO BIUIMBAJA HA IIOKa3HUK KiCTKOYTBO-
peHHs1 — akTUBHICTD JID, sika BipoTigHO 3HMXKYBaJAcs y KiCTKOBIH TKaHHMHI ILEJIen
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camuiB Ha 39,8 % (p < 0,02) ta Ha 25,0 % B romMorenarax mesnen camuis (p > 0,2),
SKIM TpUBaJo BBomwiIM eraHoil. Llei daxr miareepmkye mocmimkerns R. C. Rosa
et al. [19] nmpo 3HauHe 3HIWKeHHs excrpecii JID 1 ocTeokanblUHy IPH aIKOTOJILHOT

IHTOKCHUKALIil.

Tabmur 2
BioxiMivHi noka3HuKkH y meJieni mypis micJjsti TPMBAJOro OTPUMAHHA €TAHOILY
Camui Camku
Hoxasnuku . aJIKOTOJIBHA | . aJTKOT0JIbHA
IHTaAKTHAa N o IHTAKTHa . .
IHTOKCHKAIISA IHTOKCUKAIISA
AKTUBHICTB KHCIOT pocdarasmy, 0,96 + 0,06 0,99 + 0,09
+ +
MKKaT/Kr 0,71+0,03 p <0,002 0,75+0,03 p <0,02
AXTHBHICTb €J1aCTa3H, 7.95 4077 11,00 £1,01 8,00 + 0,94 10,08 + 0,58
MKKat/Kr p<0,02 p>0,1
AKTUBHICTB J1y’kHOT pocarasu, 4,80+ 0,53 2,89 +0,43 4274053 3,20+ 0,52
MKKat/Kr p<0,02 p>0,2
AKTHBHICTH KaTajasu 2,80£0,15 2,91+ 0,06
& :t b b :t b b
MKaT/KT 2,10+0,07 p <0,001 2,10£0,15 p <0,001
AKTHBHICTb 10,1640.25 8,58 + 0,47 9714027 7,93 + 0,30
CYNEePOKCHINCMYTa3H, ¥.0./KT p<0,01 p <0,01
AKTHBHICTD [Ty TaTiOHPEIYKTa3H, 338.5 + 34.6 226,6 + 18,1 3792 +15.6 2299 + 10,1
HMOJIB/C/MIT p <0,02 p <0,001
Konnenrparis MJIA, 13,92 +0,73 11,50 + 0,49
+ +
MMOJIB/KT 8,77+0,66 p <0,001 7,94+0,58 p <0,001

[Tpumitka. p — BipoOTiJHICT 1O BITHOUICHHIO JI0 TIOKa3HUKY y IHTAKTHOT rpyIIi

AxtuBzicte COJl, xaranasu, TyTaTiOHNEPOKCHIA3H, Ty TaTIOHPEAYKTa3H BUKO-
PHCTOBYIOTHCS SIK IOKA3HUKH [T OLIHKU PiBHSI OKUCHOTO CTPECY.
AJIKOTOJIbHA IHTOKCHKAIIisI TpU3Bena A0 3HIKeHHs akTuBHOCTI CO/] y KicTKOBOT

TKaHUHI camiiB Ha 15,6 % (p <0,01), a y camuups —Ha 18,3 % (p <0,01). [Tpuunnoro
3HIKCHHSI aKTUBHOCTI (pepMEeHTY MOke OyTH CTHMYJISISl €TAHOJIIOM alleTHIIIOBaH-
Hs1 CO/l o ABoM (pyHKIIOHATBHO 3HAYYLIMM caiitam nisuny, K68 i K122 [4, 10].
AUETWIIOBaHHS 1MX CaWTIB 3HaYHO iHTiOye aktuBHiCTE COJI2, M0 IPU3BOAUTH SIK
JI0 301IBIIICHHSI KOHIIEHTPAIlii CyIepOKCH/TY, TaK i 10 TeHOMHOT HecTabimpHOCTi [10].

HaBrnaku, akTHBHICTH KaTaia3u y KiCTKOBOI TKAaHHMHI CaMIliB, SKUM BBOJIMIH ajl-
KoroJib, 30imbpinmiacs Ha 33,3 % (p < 0,001), a y KicTkOBOI TKaHWHI CaMOK — Ha
38,6 % (p < 0,001). [TigBuIIeHHS aKTUBHOCTI KaTaxa3 y KiCTKOBIM TKaHWHI IIEJIel
MOYKHA TOSICHUTUA HAKOMUYCHHSM CYIEPOKCHIY BHACIHIJOK 3HM)KEHOI aKTUBHOCTI
CO/] mix BIJIMBOM €TaHOITY.
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AKTHBHICTh TJIyTaTiIOHPEIYKTa3W KiCTKOBOI TKAaHWHHW ILEJIEN Iicisl TPHBAJO-
ro BKMBaHHS €TaHOJy 3MeHInmiIach y camiiB Ha 33,1 % (p < 0,02), y camok — Ha
39,4 % (p <0,001). Bcranosieni Hamu (hakTH MOTOUKYIOThCS ¢ ganumu P. S. Harris
et al. mpo 3HAYHE 3HIKCHHSI AKTUBHOCTI Iy TaTIOHIIEPOKCHIa3H, IIIJISIXOM alleTHIIIO-
BaHHs QepmenTy 1o K322, Ta BMiCTy IIyTaTioHy, a aKTHBHITh DIIyTaTIOHPEAYKTa3H
Kopemoe 3 piBHeM myTariony [10]. Jocnimkenns A. Ramirez et al. Ta O. R. Oyenihi
etal. [17, 18] moka3anu 3HMKEHHS PiBHS BiIHOBICHOTO DIYTATIOHY y KIITHHAX i
BIUTMBOM €TaHOIY, IO TMOB’S3aHO 3 OKUCIIIOBAJIBHUM CTPECOM Ta MPSIMUM KOH'FO-
TYBaHHSM TJYTaTiOHY 3 aleTalbJeriioM Ta HIIUMH iHTepMeAiaTaMyd OKHCIICHHS
CIIHPTY.

Hobpe Bimomo, 1o nepekucHe okucieHns mimigiB (gani [1OJI) sik ocHOBHUIA
MeXaHi3M pyHHYBaHHS KIIITHHHOI MEMOpaHHM 1 MOLIKOKEHHS KJIITHH € CIUIBHOIO
PHCOIO SIK TIPH TOCTPOMY, TaK i MPH XPOHIYHOMY BXXHMBaHHI ankoronto. Hamu Bcra-
HOBJIEHO 301nbIeHHs BMicTy Mapkepy [1OJI — MJIA y kictkoBoi TkanuHi Ha 58,7 %
y camuiB (p < 0,001) ta Ha 44,8 % y camuib (p < 0,001), 110 BKa3ye Ha MOCUIICH-
ust [TOJI 1 mopymeHHst MeXxaHi3MiB aHTHOKCUIAHTHOTO 3aXUCTY Y KiCTKOBOT TKaHUHI
IIeJIeT [IYPIiB MiCIs TPUBAJIOTO BXKHMBAaHHS eTaHoily. OTpuMaHi JaHi 3 MiABUINCHHS
piBHsI M/IA y KicTKOBilf TKaHWHI HIEJIET TBAPUH, SIKi BYKUBAJIU aJIKOTOJIb, Y3TOIXKY-
I0TBCSI 3 IHIIMMU pe3ylbTaTamu 301bIIeHHs piBHs M/IA miJ BIUTMBOM €TaHONY B
neuini [17, 18, 20].

ITigBoasun 3arajJbHHMI BUCHOBOK BHKOHAHOTO JOCIKEHHS, HEOOXITHO 3aKIIIO-
YUTH HACTYIHE. TpHBajic BKMBAHHS €TAHOIY CTHMYIIOE aTpodio aJbBEOJIIPHOIO
BIJPOCTKY ILIEJIENH IIypiB, IO CBITYUTH MPO MOCHIICHHS pe3opOLii KiCTKOBOT TKa-
HUHHM Ta TPU3BOJMTH JI0 3HWKEHHSI IBUKOCTI PEMOCITIOBAHHS KiICTKOBOT TKAaHUHHU.

BioxiMiuHi JOCIi/PKEHHSI BCTAHOBHJIM AKTHUBAIlIFO IMPOIECIB pe3opOIii Ha T
3HMKEHHSI IHTCHCUBHOCTI KICTKOYTBOPEHHS Y KICTKOBil TKaHWHI LIEJICT TBAPHH, SKi
TPHUBAJIO BXKUBAJIM €TAHOJI. AKTHBHICTh aHTHOKCHAaHTHOTO 3axucty (COJ] Ta miy-
TaTiOHPEIyKTa3M) y KiCTKOBOT TKaHWHI MIEJICI IIypiB Mics OTPUMAaHHS aJKOTOJIO
Oyia 3HaYHO 3HMIKCHOIO Ha TIIi aKTHBaLlii Karana3u Ta inTeHcudikamii [1OJI.

ToOTo TpuBaje CHOXHMBAaHHS €TAaHONY IHAYKYE OKHCIIOBAJBHHUN AncOaIaHc y
KICTKOBili TKaHWHI, SKIi € MyCKOBUM IaTOT€HETUYHUM (aKTOPOM TOAATBIIOTO
PO3BUTKY Pe30pOIiifHUX Ta MpO3anajbHUX IMPOLECIB y KICTKOBIH TKaHWHI, a Ta-
KO TallbMyBaHHsI KiCTKOyTBOpeHHsI. Lli BUCHOBKH MiATBEPKYIOTH JOCHIPKEHHS
D. R. Frazdo et al. [7], a takox de J. M. Almeida et al. [5], siki BKa3ytoTh Ha CTUMY-
TS0 aJIKOTOJIEM OCTEOKJIACTOTEHE3y 3a PaxXyHOK 30UIbIICHHS eKCIpecii JiraHmay
penenropa sigepHoro (akropa kB (RANK), 1o onocepekoByeThcsi BAPOOHHUIITBOM
aKTHBHUX (HOPM KHCHIO.

BucHoBku

1. TpuBase BBeIEHHS €TAaHOIIy MPHU3BEIO 0 MiABULICHHS arpodii anbBeosip-
HoT kicTku Ha 15,0 % y camuiiB Ta Ha 18,0 % y caMOK, a TakoX CIIPUSIIO TSHJCHIIIT 10
301IBIIIEHHS IIILHOCTI XPEOIIiB 1 CTETHOBOI KiCTKH CaMIIiB Ta CAMOK IIIYPiB.

2. Ilicnst BXMBaHHS €TAaHONy aKTHBHICTH KiCTKOBOI Kucioi ¢ocdarasu minBu-
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IIMJIAcs y CaMIliB Ta CaMOK y cepefHboMy Ha 33,6 %, enacta3u — Ha 32,2 % Ha i
raJbMyBaHHS aKTHBHOCTI JTy>kHO1 (hocdarazu — Ha 32,4 %.

3. AJKOroibHa IHTOKCHKAIiS iHAYKyBaja CYTTE€BE 3HIKCHHS aKTHBHOCTI aH-

THOKCHIAHTHOTO 3aXHCTY KICTKOBOI TKAaHWUHHM HIEJEI: CYNePOKCUAIUCMYTa3n — Ha
16,9 %, rmiyrarionpenykrasu — Ha 36,2 % mpu MiIBUIIEHHI aKTHBHOCTI KaTayla3u
Ha 35,9 % Ta inTeHcudikalii IepeKUCHOT0 OKMCHEHHS JIIiiB, sike 3adikcyBann 3a
3pOCTOM MajIOHOBOTO Jiaibaeriay Ha 51,8 %.

Crarts Hapilinuia go peaakiii 04.04.2021
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JTUCBAJIAHC AHTUOKCUJIAHTHO-ITPOOKCUJAHTHOI
CHUCTEMM Y KICTKOBI TKAHWHI LIEJIEI II[YPIB
ITPU TPUBAJIOMY BBEJIEHHI ETAHOJIY

Pesome

AKTyaJasHicTh mMpodaemMu: B Ham gac HE3pO3yMillo, MO € IMyCKOBHM MEXaHi3MOM
pe30opO1ii KiCTKOBOT TKAaHWHH 3a JIii TPUBAJIOTO BXXMBAHHS aJIKOroiro. OCKiIbKH pe-
aKIii MepeTBOPEHHS €TaHOIY CYNPOBOIKYIOTHCS 301TBIICHHAM IPOLYKIIii aKTHBHUX
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(OpM KHCHIO, MOKHA MPUITYCTHTH, 1110 (POPMYBaHHSI OKHCHOTO CTPECY IPH TPUBAJIO-
MY CIIO)KMBaHHI aJIKOTOJII0 Ma€ Miclie 1 y KiCTKOBIM TKaHHHI.

Merta: JlocinipKeHHsl BIUTMBY TPHBAJIOTO BBEICHHS €TAHOJY CAMKaM Ta CaMIsiM J1a0o-
paTopHUX IypiB Ha MOKa3HUKU pe30pOIlil, 0OCTeoreHesy, CTaH aHTUOKCHIAHTHO-TTPO-
OKCHJIAHTHOI CHCTEMH Y KICTKOBIH TKaHWHI.

Metonu mocaimxennsi: JlaboparopHuM mrypam 2-X MICSYHOTO BiKy B ITUTHY BOIY
BBOJIWJIA CTHJIOBUU CIHPT, MoYrHA0Un 3 5 % 10 15 %. Buminsaiau HwkHI 1Ienaent,
IiIpaxoByBajM CTYIiHb aTpo(ii aNbBEOISIPHOTO BiIPOCTKA. Y TOMOreHarax KiCTKOBOi
TKaHUHH I1[eJICT BU3HAYAJIM aKTUBHICTb eylacTas, kucioi (Kd) ta myxuoi pocdaraszu
(JId), cynepokcugnucmyrasu (CO/I), katanasu, NIyTaTiOHPEAYyKTa3n Ta BMICT MaJlo-
HoBoro mianpaeriay (MIA).

OcHOBHI pe3yJbTaTH J0c/izKeHHs1: TprBaiie BBEICHHSI €TAHOy CIIPHUSIIO ITiJBH-
HICHHIO aTpodii abBEOSIPHOT KICTKH, MIABUICHHIO aKTHBHOCTI O10XIMIYHHX MapKe-
piB pe3opOuii kicTku (enacrazu — Ha 32,2 %, KO — Ha 33,6 %), 3HImKEHHS TOKAa3HUKA
ocreoreHe3y (aktuBHicTb JID — Ha 32,4 %). ANKOronbHa IHTOKCHKALiSI IIPU3BEJa 10
OKHCITIOBAIBHOTO JiicOalaHCy KiCTKOBOT TKaHMHU: 3HMKeHHs akTuBHOCTI COJ] y ce-
penHboMy Ha 16,9 %, aKTHMBHOCTI IIyTaTiOHpPEnyKTa3u Ha 36,2 %, 301IbIICHHS aK-
THUBHOCTI Kataja3u Ha 35,9 % Tta 3poctanus pisast MJIA Ha 51,8 %.

BucHoBku: TpuBaje BKHBaHHS CTAHOIY CTUMYJIOE aTpOQit0 aJibBEOSIPHOTO BIAPO-
CTKY ILEJICIIH LIYPIiB, IHAYKY€E OKUCITIOBATIbHUN TUCOATIAHC Y KICTKOBOI TKAHUHI, IKUN
MOKe OyTH ITyCKOBHUM NAaTOreHETUYHUM (DAKTOPOM MOJANIBIIOTO PO3BUTKY pPe30pOIiii-
HUX ITpO3anajbHUX MPOLECIB y KICTKOBOT TKAaHWHI Ta rajbMyBaHHS KiCTKOYTBOPEHHSI.

KirouoBi ciioBa: 1mrypu; ajakorojbHa IHTOKCHKAIlisS;, KiCTKOBA TKaHWHA, aHTHOKCH-
JTAHTHA CHCTEMa; IEPEKUCHE OKUCIICHHS JITTIIiB.
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Abstract

Introduction. Nowadays, it is unclear what the trigger for bone resorption under the
influence of chronic alcohol consumption is. As the reactions of conversion of ethanol
into acetic acid are accompanied by an increase in the production of reactive oxygen
species, it can be assumed that the formation of oxidative stress with prolonged
alcohol consumption occurs in bone tissue as well.
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Aim. Research of the effect of chronic administration of ethanol to females and males
laboratory rats on indices of resorption, osteogenesis, the condition of the antioxidant-
prooxidant system in bone tissue.

Materials and Methods. 2-month old animals received from 5 % to 15 % of ethanol
in their drinking water with gradual increase of the concentration. The lower jaws
were segregated, and the degree of atrophy of the alveolar process was calculated.
The activity of elastase, acidic (AcF) and alkaline phosphatase (AIF), superoxide
dismutase (SOD), catalase, glutathione reductase and malonic dialdehyde (MDA)
content were determined in the bone tissue homogenates.

Results. Chronic alcohol consumption contributed to an increase in alveolar bone
atrophy, increased activity of biochemical markers of bone resorption (elastase by
32.2 %, AcF — by 33.6 %), decreased osteogenesis (AIF activity by 32.4 %). Alcohol
intoxication led to oxidative imbalance of bone tissue: a decrease in SOD activity by
an average of 16.9 %, glutathione reductase activity by 36.2 %, increase in catalase
activity by 35.9 % and an increase in MDA levels by 51.8 %.

Conclusion. Chronic alcohol consumption stimulates atrophy of the alveolar process
of the rat jaw, induces oxidative imbalance in bone tissue, which can be a trigger
pathogenetic factor in further development of resorption pro-inflammatory processes
in bone tissue and inhibition of bone formation.

Key words: rats; alcohol intoxication; bone tissue; antioxidant system; lipid
peroxidation
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