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OCHOBHI acnekTu rinoKCU4YHO-MeTaboNiYHOro CTaHy
TKaHUH MOPOXHUHU poTa
npuv 3axXBOPIOBAHHAX NAapPOAOHTY

"HauioHanbHMin megnyHuin yHiBepcuteT iM. 0.0. Boromonbuga, m. Kuis, YkpaiHa
2lHcTuTyT Bioximii im. O.B. Mannagina HAH Ykpaitu, m. Kuie, YkpaiHa
SAY «IHCTUTYT Helpoxipyprii im. A.M. PomogaHosa HAMH Ykpainu», m. Kuig, YkpaiHa

MeTa: BUBYEHHS CTaHy GiOXiMIYHUX i MONIEKYNISPHO-TEHETUYHMX NOKA3HWKIB POTOBOI MOPOXHWHM MNPV 3anasibHUX i AUCTPODIHHO-
3anasibHYX 3aXBOPIOBAHHAX NAPOAOHTY B 0CIG MONOAOrO BiKY.

MeTtopu. CnekTpodOoTOMETPUYHMM METOAOM BU3HAYEHO BMICT NakTaTy, MipyBaTy, ManoOHOBOMO AjianbAerify Ta akTUBHICTb KaTa-
nasw. PiBeHb ekcnpecii renis HIF1a, VEGFA, Pgk1, SDHA, LDHA ouintoBanm metogom Real-Time PCR.

Pe3ynbraTn. PiseHb MJA 36inbLuyBaBCcS, @ akTUBHICTb kaTasiasmn 3HmxyBanack: y | rpyni—8 1,81 1,3 pasy; y Il -y 2,4 i1 1,5 pasy;
ylll -y 2,8 ta 1,6 pasy BianosiaHo (*p < 0,05). PiBeHb nakTaTy 3pocTaB, a nipyBaty 3HmxyBaBcs: y | rpyni—y 1,6 ta 1,3 y pasy;
yll-y23i1,4pasy;ylll-y2,5rTa 1,8 pasy sianosigHo (p < 0,05). PiseHb excnpecii HIF 1a nigsuwwwmeces B | rpyni Ha 33,2 %; y Il -
Ha 41,8 %, y lll - Ha 47,3 % (*p < 0,05).

BucHoBoOK. I3 nporpecyBaHHsM 3aXBOPIOBaHb NAPOLOHTY NOCKMMIOETLCS iHTeHCUikauis MOJ1, 3HuxyeTbea aktmehicTe AOC, nig-

BULLLYETbCS PiBEHb MNOKCii Ta MeTabosivHNX NOPYLUEHb.

Knto4oBi cnoBa: riHrisit, reHepanisoBaHnin napoaoHTWT, Finokcis, metaboniam, MonekynspHa reHeTvka, HIF1a, VEGFA.

TIPOCTEKYETHCS TMiABUIIEHIIS yBark /10 BUBUEHIIS

3aKOHOMIPHOCTEH PO3BUTKY IIPOIECiB BLILHOPA-
mukaibioro okucienus (BPO), mepekncHoro OKHCIEHHS
mimigis (ITOJI) i 6inkis (OMDB) y TkaHuHAX MapomoOHTY, a
TaKOX X poJti y (hopMyBaHHI TaKMX MATOJIOTIYHNX CTaHiB, K
3arajeHns Ta rinokcis 6, 7, §, 10].

SIK Bi/ToMO, iIHTEHCUBHICTD TIEPEKHUCHOTO OKUCIECHHS 3aJTe-
JKUTH Bifl cTany (i3iosoriyHOro aHTHOKCUIAHTHOTO 3aXHUCTY.
Y HOpMaJIbHUX YMOBaX >KUTTE/ISILHOCTI KIITUH 110CTIHO
Bi/IOYBAIOTHCSI I1POIECH [IEPEKUCHOTO OKKMCJIEHH ST, PIBEHB SIKIX
sajmiaerbest noctiiinum. Tooro came dizionoriuna AOC KoH-
TpoJtoE 36aJIaHCOBAHICTD MPOIECIB IIPOOKCH/IAHTHO-AHTHOK-
CUJIAHTHOTO TOMEOCTa3y. BUBUCHHS aKTMBHOCTI OCHOBHMX
AHTUOKCUJAHTHUX (DAKTOPIB (CYIIEPOKCUIMCMYTA3H, KATAJIA-
3H, LEPYJIOIIa3MiHY, IJIyTaTIOHY Ta iH.) I03BOJIMJIO BCTAHOBU-
TU IUHAMIKY iX 3MiH TIPU Pi3HUX TATOJIOTITHUX CTaHax |7, 8,
10]. Ax mpaBmIO, HA MOYATKOBUX CTAIAX 3ATTAJTBHUX PCAKITII
BifIOYBAETHCST KOMITEHCATOPHO-IIPHCTOCYBAIBHE TIi/[BUIIEIHS
piBaa aktuBHOCTI AOC, ajie B OZAJIBIIOMY CIIOCTEPITAEThCS
cTilfike Ta TpuBaje 3HIDKEHHS BEJIUINH IIMX MapKepis, IO
JEMOHCTPY€E BUCHAKEHHS CHCTEM aHTHOKCUIAHTHOTO 3aXUCTY.

OcranniMu poKaMH y CBiTi 3pocTa€ HayKOBUU iHTepec
10 IOCJIIKEHHSI TTIMOMHHUX MEXaHi3MiB 3aXUCHO-TIPUCTOCY-
BAJIBHUX PEAKINiH P TeBHUX MMAaTOJOTIYHNX CTaHaX, 30Kpe-
Ma 3amnajeHHs Ta rinokcii. TakuM yMHOM, BiAIIOBIZHO 10
MMHAMIKN iX TIPOTPeCcyBaHH:, TOPYIIEHb MPOOKCHIAHTHO-
aHTUOKCHJIAHTHOT piBHOBaru mijgsuityerbcsi pisenb ADK,
SKI BUCTYHAIOTh OJHUMU 3 iH/IYKTOPIB aKTUBAIli s/IepPHUX
daxropis Tpanckpuriii kiitun, a came NF-kB, HIF, AP-1.
IIi pakropy, y cBOIO Yepry, TeXK IHIYKYIOTb BEJIUKY KiJIbKICTb
reHip OLIKIB 3 METOIO 3aXMCHOI (pyHKUIT kaiTuHM. 3rigHo 3
JITEpPAaTypPHUMH JPKEPeJlaMu, IIPOBIIHY POJIb Bifirpae KUCHe-
BO-UYTJIMBHMI IIPOTEIHOBUI KOMILJIEKC —  TillOKCis-
inayiubenbauii pakrop. HIFla € 0CHOBHUM TPaHCKPUIIITiii-
HUM PETyJSTOPOM TeHiB, SIKi BiIOBIMAIOTH 3a PeakIiiio Ha
necraay kucnio [14]. Ileit mapkep rimokcii 3aGesmeuye
TIBUAKY 1 a/IeKBATHY BiIMOBIAb MIJITXOM 3aJTyJeHHST eKCIpe-
cii reniB, M0 TTOKPALLYIOTH TPAHCIIOPT KUCHIO (CHHTE3 €pPUT-
pomoeTuny), 3a6e3nedyoTh HeOOXIAHUIT PiBEHb aHTIOTeHEe3Y
(VEGF), KoHTpOJIOIOTh BiAANOBIAHUI Ba30OMOTOPHMII CTaH

HpI/I aHaJisl JiTepaTypHuX JpKepes OCTaHHIX POKiB
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cymua (NO-cunTasa), perymooTh AMHAMIKY 3MiH eHepre-
TUYHO-MeTabo iU TITsIXiB (arbromasa, hochodpykTokima-
3a) Ta Gararo inmux dyukiiii [11, 13, 16].

3 PO3BUTKOM i MTOCUIEHHSIM SIBUIIL 3aIaJIeHHsI, BLIbHOpa-
JUKAIBLHOTO OKMCTIEHHS Ta AUCQYHKINT eHI0Tes 0 y TKAH-
Hax BiOyBaeThCs 3MiHa (DYHKITIOHATILHOI AKTUBHOCTI KJITHH,
a 3rOJIOM i CTPYKTYPHOI. Ajizke cTaH MeTaboJIIYHIX Ta eHepre-
TUYIHUX TIPOTIECiB Bi/IiTPa€ BAKINBY POITH Y KUTTEMISIITBHOCTI
kJiTHH. XapakTep B3a€MOBIIHOINIEHD MiK aHaepOOHMMU Ta
€HePreTUYHO BUTIHUMU aepOOHUMU HistxaMu GlOXiMIYHUX
peaxiiii 00yMoBJIEHII CTaHOM KMCHeBOIo 3abesnevenns [17].
AJte B pe3yJibraTi 3a3Ha4€HNX BUIIE NATOJIOTTYHNIX MPOIIECIB Y
TKaHMHAX IAPO/IOHTY PO3BUBAETHCA MiclleBa TIillokcid. Bona
XapaKTePU3YEThCS MOPYIICHHSIM OKICHO-BIIHOBHUX PeaKIii,
NPUTHIYECHHAM aKTUBHOCTI Ta CUHTE3Y (DEePMEHTIB AMXaIbHO-
ro Jsaniiora it nukry Kpebea, nedimmrom crerudivamx cyo-
CTPATHUX KOMIIOHEHTIB, AeIiIMTOM MaKpOEpTIiTHUX CHOJIYK,
BUCHAKCHHSAM CHCPICTUYHUX PE3CPBIB Y PE3YJBTATi PO3'en-
HaHHS TIPOTIECiB OKHMCIeH s Ta (pochopuIoBanis i e3iHTer-
pautiero cTpykryp mitoxonzpiii [1]. Ilaparensno y kiaitnnax
aKTUBYIOTHCS HeepPMEHTHHI ITPOTEOTi3 i JTimoti3 i3 Hakomn-
YEeHHSAM TaKHX PEYOBUH, K a30T, aMiaK Ta alleToH, aleTooITO-
Ba KucJaoTa BiAmoBizHO. llopymryeTsesi KMUCIOTHO-TyKHE
cepeoBullle Ta PO3BUBAETHCS al/i03. KoMiercatopto Bigoy-
BA€ETBCS THTeHCUGIKAIS PeaKIfiil TAIKOI3y, MO TPU3BOANTH
JIO TIH/IBUIIIEHHST BHYTPINTHBOKJIITUHHOTO BMIcTy JlakTaTy. I3
TIPOTPEeCYBAHHSM IINX MATOJOTIYHUX 3MiH KITITUHU Tepexo-
JISITh Ha KaTabosYHUi XapakTep MeTaboIi3My, 110 MOXKe [PH-
3BECTH /IO 1X TIOBHOTO PYHHYBaHHS.

Buxossiun 3 11p010, Memotro Haiioi poboTu GyJi0 BUBYCH-
Hsi cTaHy 0I0XIMIYHUX i MOJIEKYJISIPHO-TCHETUYHUX [OKA3HU-
KiB POTOBOI TOPOKHUHH IIPU 3alajbHUX 1 AUCTPODiIUHO-
3alla/IbHUX 3aXBOPIOBAHHSAX HAPOJAOHTY B 0Ci6 MOJIOAOIO BiKY.

Marepianu Ta MeTOIM AOCITiIKeHHS
[TpoBezeno KoMILICKCHe KIiniuno-raboparopre obcre-
skernnsg 90 marientiB Bikom Big 18 mo 30-tu pokis. [liarnos
3aXBOPIOBAHD TTAPO/IOHTY BCTAHOBIIOBATH Y BiAMOBIAHOCTI i3
winacudikariero M.D. TannreBcororo (1994) [4]. Posnomin
TIAITIETITIB 3a [IATTTO30M: 25 XBOPHX i3 XPOHIUIIM KaTapabIiM
rinrisitom (I rpyna), 30 — 3 remepasisoBaHuM HapOIOHTUTOM
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MOYATKOBOTO CTyIeHst xporiunoro mepebiry (11 rpymna), 24 — 3
reHepasi30BaHUM TTAPOJOHTUTOM [ CTymeHs XpOHiYHOTO
nepe6iry (111 rpyua). Ipyiy nopisusiiust (IV rpyna) ckiain
11 oci6 Takoro camoro Biky 6e3 comMaTHuHOI MmaToJorii Ta
3aXBOPIOBaHb [APOJIOHTY.

OG'exT GIOXIMIYHUX JIOCTIKCHD — poToBa pignHa. 3abip
Marepiajly IPOBOAMIIN Y XBOPHUX yPaHLL, HaTiecepiie, 6e3 paH-
KOBOI T'iri€Hr pOTOBOI MOPOKHUHN. POTOBY pifinHy BUKOPHUCTO-
BYBaJIM YIS LIPUTOTYBAHHSA KUCJIOTOPO3UYMHHUX CKCTPAKTIB
(0,6H HCIO4), nos6aBieHUX IPOTEIHIB, B IKUX CIIEKTPO(O-
TOMETPHUYHO, 3T1/IHO 3 IX ONTUYHOIO TYCTUHOIO, IPU TOBKUHI
xBuii 340 HM BU3HAYAIHN BMICT JIaKTaTy Ta TipyBaTy. MeTon
IPYHTYETBCST HA 3MATHOCTI IUX METAbOJITIB, 32 y4acTi Jiak-
taraerigporenasn (KD. 1.1.1.27), mepeTBOpIOBATIICS 3BOPOT-
1o [12]. Bmict TBK-axTuBHUX IPOAYKTIB BU3HAYAIN CIIEKTPO-
(hoTOMETPUYHO 32 X PeakIi€o 3 TIoOapBITYPOBOIO KUCIOTOIO.
IIpu 11bOMY YTBOPIOETBCS KOMILTEKC YEPBOHOTO KOJLOPY 3
MakcuMyMOM TorimHanHs 1pu 532 um [2, 9]. AktuBHIiCTH
katanasn (KO 1.11.1.6) Buanavamm criekTpoOTOMETPUIHO
3Ti/THO 3 METO/IOM, STKMI (Ga3yeThCst Ha 3/IaATHOCTI TiZpOTeHTIe-
POKCHJLy YTBOPIOBATH i3 COJIsIMM MOJIIO/IEeHY CTiliK1il 3abapBJie-
Huil Komiuiekce [3, 5]. st ipoBe/ieHHst J10CJIijiKeHb OYB BUKO-
pucranuii criekrpodoromerp «BioTech uQuant» (BioTek
Instruments, Inc. CIITA).

OG’eKT MOJIEKYJIAPHO-TeHeTHYHIX J0C/IiKeHb — (par-
MEHT ¢Jiu30B01 000JIOHKU siceH. Bignocuuii pisens MPHK
reris HIF1o, VEGFA, Pgk1, SDHA, LDHA y 3paskax oti-
HIOBAJIN 32 JOIOMOIOI0 METOMY HOJIIMEPasHoi JIaHIIOTOBOI
peaxirii 3i 3BOPOTHOIO TPAHCKPHUIIIIEIO B PEKNMi PeaTbHOTO
yacy (3T-IIJIP). B saxocti pedpepenTHOrO rena BUKOPUCTA-
nnit GUSB. /Iy oIiHKHM BiITBOPIOBAHOCTI 3HAYEHH TIOPOTO-
BOTO IIUKJY BCi 3pa3ku aMmIuticpikyBasmch Tpu pasu. Crern-
iuni mapu mpaitmepis i HaGOpU AJIA AHANIBY TOCTIIKYBAHIX
reniB Burorosseni ipmoio «Applied Biosystems» (CIIA).
[l BU3HAYEHHS PiBHA eKcIpecii BUKOPHCTOBYBAIN aMILTi-
dikatop «CFX 96 Real-Time PCR Detection System» (Bio
Rad, USA) [15].

CraTUCTUYHWI aHATI3 OTPUMAHNX JIAHUX MTPOBOJIMIIN 32
JIOIIOMOTOI0 1I€PCOHAIBHOIO KOMIT'IOTEpa i3 3aCTOCYBAaHHSM
KoM orepanx mporpam StatSoft Statistica 10, Microsoft
Excel 2010. /I1s Bubipok oniHioBasach BiANOBIAHICTb eMITi-
PUYHUX PO3IOJIIIB HOPMAJIBHOMY 3aKOHY (PO3IOiICHHS
Tayca) 3a kpurepismu Kosmoroposa-CmipHosa ta Hlamipo-
VYinka, BiAMiHHOCTI MiK BUOIPKAMU OIIHIOBAJIN 32 KPUTEPIEM
Manna-YitHi ta Kpyckana-Youmica.

Pe3yabratu mocaifskeHHs
Ta iX 00OrOBOpPEHHS

PesyabraTu JOCIKEHD IeMOHCTPYIOTD PI3HUI XapaKkTep
3Mitl i meBMi 0co6MBOCTI GIOXIMIUINX 1 MOMEKYIISIPHO-TeTie-
TUYHUX MapKePiB IIPH Pi3HUX 3aXBOPIOBAHHAX [TAPOJOHTY.

Ha ricrorpami (puc. 1) naBezeni gai mpo KOHIIEHTPAIIIIO
MJIA Ta akTHBHICTb KaTana3u y XBopux 1o rpymnax. M/IA e
OTHUM 3 IHTeTPAThbHUX MOKA3HUKIB MEPEeKNCHOTO OKUCJICHHS
JTTTB, KOHIIEHTPATIisT STKOTO BBAXKAETHCS JTOCUTH UYTIUBIM
MapKepOM BU3HAYEHHs OKCHIATHBHOTO cTpecy. Moro pisexs €
MOKA3HUKOM i1HTEHCUBHOCTI 3aMaJbHUX TIPOTIECIB ¥ TKAHWHAX
[APOJIOHTY. YCTAHOBJIEHO CTATUCTUYHO JI0CTOBIPHE 301/1bIlIeH-
Hst koHttenTpaitii M/IA y xsopux [, II ta II rpyn nopiBHsiHo i3
rpymoio IV (*p < 0,05). Takum gmHOM, y XxBopux I rpymu
piserb M/IA 36iabnmsest y 1,8 pasy; 11—y 2,4 pasy, [11 -y 2,8
pasy. OrpuMaHi JJaHi ICMOHCTPYIOTb, 110 MiXK LIEPLIOIO Ta JAPY-
TOIO TPYIIaMi TPOXH GiJbIla BIAMIHHICTD PE3yJIBTATIB, HisK MijK
apyroto Ta Tpetboio (#pg < 0,05). Ile nossossie KasaTu 11po
nporiecu Maitke moctynosoi inrencudikarii ITOJI i necrabismi-
3anil KHTHHHIX MeMOpan y Mipy MOMHOIEHHs 3alalbiiX i
TCTPOhITHO-3aTaTbHIX TIPOIIECIB Y TKAHUHAX TTAPOIOHTY.

Opnum 3 ocnoBuux MapkepiB AOC yBaKa€eThCs KaTasa-
3a, piBeHb aKTUBHOCTI SIKOi JOCHTH ZIOCTOBIPHO BizmoOpakae
CTaH AaHTHOKCUIAHTHOTO 3aXUCTY. YCTAHOBIEHO CTATUCTUYHO
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JIOCTOBIpHE 3HIKEHHS aKTUBHOCTI KaTasasn y xsopux I, I ta
IIT rpym mopiBHsiHO i3 rpymioto IV (*p < 0,05). Takum untom,
y xBopux I rpymum BoHa 3menmmmiach B 1,3 pasy; 1T — y 1,5
pasy, III — y 1,6 pady. Orpumani jiani 3HaueHb aKTUBHOCTI
Kartaja3u JICMOHCTPYIOTb aHAJIOTuHy, ajlc 3B0POTHY JMHaMi-
Ky miporiecis, Hisk piserb M/IA. To6To Mixk Tiepiiono Ta apy-
row rpynaMu Tpoxu Oijibllia BiAMIHHICTb DE3yJbTaTiB, HIXK
Mizk ipyroio Ta Tperboio (#pg < 0,05).

Ha ricrorpami (puc. 2) HaBe/iCHI JaHi 11PO aHTMOKCH/IAH-
To-mipookcuganTanil ingexc Alll y xBopux mo rpymax. I[llo
crocyetnes inekcy Alll To y xBopux I rpynu Bin sMeHIINB-
csy 2,3 pagy nopiBusHo i3 Tpymomo 1V, y 1 —y 3,3 pasy, y I11 —
y 4,6 pazy (*p < 0,05). OTKe, oTpuMaHi pe3yibraTii iHTeH-
cusnocti TTOJI, aktusnocti AOC Ta inpekcy AIIl mo3Bo-
JIIIOTD Ka3aTy TPO GLIBII BAarOMe HATIPYIKeHIst Ta quchaianc
y IPOOKCUAAHTHO-AHTHOKCHIAHTHIX CHCTEMaX MiXK XBOPIMU
HAa TiHTIBIT i reHepasi30BaHuIl TAPOIOHTUT MOYATKOBOTO CTY-
TIeHsI, Hi’K M)XK XBOPDUMH Ha TeHepasTi30BaHWN MapO/OHTUT
moYyaTkoBoro i I crymens.

Ha ricrorpami (puc. 3) HaBe/eHi gaHi TIpo XxapakTep 3MiH
Bi/ICOTKOBMX B3AaEMOBIJIHOCUH MiK PiBHEM eKcrpecii TeHiB
HIFlo ta VEGF y xBopux 110 rpynax. YCTaHOBJIEHO CTaTu-
CTUYHO JI0CTOBIpHE 30i/1bleHHs BijcoTkoBoro smicty HIF1a
y xBopux I, IT ta 11T rpym nopisstro i3 rpymoio IV (*p < 0,05).
¥ xBopux I rpymu Bin 36imbinmses wa 33,2 %; 11 — na 41,8 %,
I1T — 1a 47,3 %. Mix 1epIioro Ta Apyroo rpynaMu BiIMiHHICTH
pe3yJsTaTiB cTaHOBUTH 8,6 %, a MK JPYrOI0 Ta TPETHOIO —
5,5 % (#pg < 0,05). lunamixa smin VEGF mae ananoriuny
TEH/IECHITIIO, ajie TPOTHUJIEKHY CIpsSMOBaHicTh. Jlammi mmx
00CTeKEHb JIAIOTD IMJICTaBy MPUITYCKATH, 110 B PE3YJIBTaTi
nopymentst aunamiunoi pisnosaru mixk [IOC ta AOC y
CTOPOHY IIPEBATIOBAHHST TIEPIIOL BifIGYBAETHCS HAKOIIUYEHHST
TOKCUYHUX Hegookucaenux npoaykTis [TOJI i migBurients
piBist ADK. 11i ximiuri arenTun MOXKYTb BUCTYTIATH SIK 1HIYK-
TOPU aKTUBAllii ekcrpecii TpanckpuiiiiHoro aktopa HIF1a
ta VEGF B ymoBax 3arnasieHns i rirnokcii.

09 *#
0,8 +— [ MOA
0,7 — KaTanasa T
0,6
0,5
0,4
0,3
0,2
0,1

0
'pyna nopiBHsHHS

lpyna

Mpyna ll [pyna lll
Puc. 1. /Ilunamika 3min konuenrpanii M/IA (MxmoJb/ )

Ta aKTHBHOCTI KaTaga3u (MKaT/J1) y XBOPHX Ha XPOHIYHHUIT
KaTapaJbHHUII THTIBIT i reHepaii3oBanuii napogontut (M=c).
TIpumiTku: *p — HOKA3HUK BIpOTiZHOCTI Bi/IMiHHOCTEIl OPIBHSIHO
i3 IPYII0I0 HOPiBHSIHHS;, #Py — HOKa3HUK BipOrijHOCTI BiZiMiHHOCTE
MiK TpyTIamMm.

9,0 Puc. 2.
8,0 B Am PiBenn» aHTHOKCHAHTHO-
7,0+ npookcyianTHoro ingexcy AIIl
6,0 Y XBOPHX Ha XPOHIYHHH
5,0 KaTapaJbHUi MiHriBiT
401 t# i reHepai3oBaHuit
301 “# napozontutr (M+a).
201 “# [IpumiTkm: *p — mOKa3HIK
101 siporigocti BiAMiHHOCTEH

0l TOPIBIAANO i3 rPyTIOI0

@ & N N Q TOPIBHSIHIST,
&®§ @Sb &‘§b \é@ #p — MOKA3MKK BipOTiAHOCTI
@Q BIAMIHHOCTEI MK I'PyHaMU.
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Puc. 3. Oco6aMBOCTi 3MiH BiZICOTKOBHX B3a€MOBIJHOCHH MiK
piBaeM excnpecii redis HIF1o ta VEGF y xBopux Ha XpoHiuHHii
KaTapaJbHHIi TiHTIBIT i reHepaixisoBaHuil napopontut (M*c).
IIpumiTku: *p — nokazHuK BiporizHocTi BigMiHHOCTEIl IOPIBHSHO
i3 rpy11010 NOPiBHANHS; #Py — IOKa3HMK BipOIiIHOCTI BiMinHOCTel

Puc. 4. Oco6auBOCTi 3MiH BiICOTKOBHX B3a€MOBiTHOCHH MiXK
PI3HUMH ILISIXaMH KJIITHHHOTO METa00Ii3My Y XBOPHX Ha XPOHIYHHI
KaTapaJbHUi TiHTIBIT i reHepasizoBanuii mapogontut (M*o).
IIpumiTku: *p — nOKa3HUK BipOTiZHOCTI BiAMIHHOCTEII IOPIBHSIHO
i3 rpy11010 NOPiBHANHS; #Py — II0Ka3HKMK BipOTriiHOCTI BiMinHOCTel

MiK TpyHaMu.

MisK

rpynamu.

Ta6ruys
IMoka3uuku MeTabOMYHIX MapKePiB POTOBOI PiIUHN, JAKTATy i mipyBaTy
Y XBOPHMX Ha XPOHIYHMI KaTapaJbHUI TiHTIBIT i reHepati3oBanuii mapoaonTut (M=*c).
I'pyna oGcrexkenns KiJTBKiCTB, N JlakraTt, MMOJIB,/MJI IlipyBaTt, MMOJIb/MJI /71 iHgeKc
[opiBustHHS 11 0,320+0,068 0,030+0,006 0,094+0,004
Tovia T 25 0,495+0,044 0,024+0,002 0,048+0,002
Py p* < 0,05, p* < 0,05 p* < 0,05, p* < 0,05 p* < 0,05, p* < 0,05
Tovia 11 30 0,715+0,075 0,022+0,002 0,030+0,001
Py p* < 0,05, p* < 0,05 p < 0,05, p; < 0,05 p* < 0,05, p* < 0,05
Tovia 111 2 0,800£0,079 0,017+0,002 0,021+0,001
Py p* < 0,05, p* < 0,05 p* < 0,05, p* < 0,05 p* < 0,05, p* < 0,05

IIpumitku: *p — HOKA3HUK BIPOriAHOCTI BIAMIHHOCTEl IOPIBHAHO i3 IPYOIO HOPIBHANHS; “Py — HOKAZHUK BIPOIiAHOCTI BiAMIHHOCTEN MIK IpyHaMu.

Ha ricrorpami (puc. 4) HaBeneHi jani mpo xapakTep 3MiH
Bi/ICOTKOBUX B3a€MOBITHOCWH MiK Pi3HUMH TTIJITXaM1 KJTITHH-
HOTO MeTabosi3My y XBOPHUX 1o rpymax. OTike, yCTaHOBIEHO
CTaTHCTIYHO JIOCTOBIPHE 36iTBIIEHHST BiZICOTKOBOTO BMICTY
depmenTy JlakTaTerijiporeHa3y MOpiBHAHO 3 epMeHTaMU
docdoriineparkinazoo Ta CyKIIMHAT/ET/IPOreHas30l0 y XBO-
pux I, IT Ta III rpyn nopisastro 3 IV rpymoio (*p < 0,05). ¥
xBopux I rpynu BiH nepesakas Ha 19,2 %; y 11 — va 40,7 %, y
III — na 43%. Mix 1epioo Ta JApyroio rpynaMu BiMiHHICTD
pesyssratis cranosutb 21,5 %, a MK IPYroio Ta TPEThOIO
mmre 2,3 % (#p; < 0,05). OrpuMaHi pe3yJasTaTH IeMOH-
CTPYIOTH OCUTH 3HAYHI MOPYIICHHS OCHOBHUX IIUIAXiB MCTa-
60JIi3MY KJITUH y XBOPUX Ha TeHepaslis0BaHIN MapOIOHTUT Yy
MTOPIBHAHHI i3 XBOPUMHU Ha XPOHIYHUI KaTAPAJIbHUI TiHTIBIT.

VY rtabm. maBezeni gami PO MOKA3HUKKU METaOOJIUHIX
MapKepiB POTOBOI pifinny, JIAKTaTy i MipyBaTy y XBOPUX 10
rpylax. YCTaHOBJIEHO CTATUCTHYHO AOCTOBIPHE 301/bIIeHHS
BMIiCTy JIaKTaTy i 3HW:KeHHd mipyBaty y xBopux I, 1T ta III
rpym nopiBHsHO i3 Tpynowo IV (p < 0,05). ¥ xBopux I rpymnu
KiJIbKiCTD JTakTaty miasuimmaack B 1,6 pasy, a nipysaTy 3mMeH-
mmzack B 1,3 pasy; y Il makrary — y 2,3 pasy it mipysaty y 1,4
pasy Bianosigno, ay 111 —y 2,5 ta 1,8 pasy BianosigHo. OTpu-
MaHi JIaHi IeMOHCTPYIOTb, IO B II€PIIii i IPYTiH TpyIax Kijb-
KiCTh JlakTary 361/1bI1y€eThes Ol/IbII 3HAUYIILO, HIxkK Y APYIii i
TPeTiil Tpymnax, To/i SK KUJIbKICTb MipyBaTy 3MEHHIYETHCS
Olbll 3HAYYLIO Y APYTiil 1 Tperiii rpynax, Hix y nepuiid i
apyriit (p; < 0,05). Orxke, KiIbKICTD MOJIOYHOI KHCJIOTH B
POTOBIll pisnHi 06CTEKCHUX XBOPUX i3 MPOTPECYBAHHSIM
3aXBOPIOBAHHS MaJla TEHAEHLIIO [0 LOCTYIIOBOIO HAPOCTAH-
Hs Ha BIAMIHY BiZ TIipOBUHOTPAIHOI KICIOTH, KiTbKiCTh SKOI
MOCTYIIOBO 3HMIKYBajack. Lli 3MiHM IMIOCTPYIOTH JOCUTH
CKJIAIITI MeXari3Mu TepebyI0BY Ta aIarTarlil TKAHHI Ha TJTH-
6OKOMY MOJIEKYJISIPHO-TEHETUYHOMY PiBHi KIITHIIH.

Taxum uynnoM, 3amasbHi TTPOIECH, TOPYIIEHHS MiKpO-
LUPKYJIALT 3 MOOLII3AIIEI0 BEIUKOI KLIbKOCTI GioIoriano-
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aKTUBHUX PEYOBUH, PO3BUTOK MICIIeBOI TIiTIOKCIi, MiBUIIIEH-
us piBast BPO rta I1OJI, 3HWKEHHST aKTHBHOCTI aHTHOKCH-
JIAHTHOT JIAHKW 3aXUCTY, HAKOITMYEHHST TIPOMiKHIX MeTabo-
mitiB, ADK # TOKCUYIHNX PEYOBMH TIPU3BOMSATH O TTOTip-
meHHsT TPOdiKU KIITUH 1 3MiHU iX (YHKIIIOHAIBHOT aKTUB-
Hocri. Ile migrBepiuKy€eThest i 1EBHUMU OCOOJMBOCTSAMU
3min mapkepis rinoxcii, IIOJI, AOC, a Takox OKHCHO-Bi/I-
HOBHUX 1 MeTabO/IIUHO-CHEPIeTUYHUX [IPOLECIB 1IPU PI3HUX
(opmax 3axBOPIOBaHb APOJOHTY.

Bucuosku

1. YcranoBsieno TEHAEHINIO IO MiIBUIIEHHS PiBHS MaJOHO-
BOTO JiaJIb/IeTily B POTOBIH PifWHi, 1110 BKa3y€ Ha MiBN-
IIEHHS IHTEHCUBHOCTI BIJIbBHOPAMKAILHOTO Ta TIEPEKNC-
HOTO OKWCJIEHHS JIMi/liB TIPH TPOTPEeCcyBaHHi 3aXBOPIO-
BaHb 1apofonTy. [lapasesbno 3 UM BiZIMIiYA€TLCA 3HU-
SKEHHS aKTUBHOCTI KaTaJIasy K OAHOTO 3 MapKepiB aHTh-
okcuzianTHOI cucteMu. ToOTO CIIoCTePIiraEThCst TTOCTYIIOBE
BUCHAQKEHHs CHCTeM aHTHOKCH/IAHTHOTO 3aX1CTY. S3HAUHe
suwkenns inzexcy AITI mixTep/Kye HapocTanHs ucha-
sancy mixx [TIOC ta AOC y nuHaMmiIi.

2. BuBueHO 0COBIMBOCTI TIPOSIBY IITOKCHYHOTO CTaHy y TKa-
HUHAX [1APOJIOHTY IHIJISIXOM BHU3HAYEHHSI OCHOBHUX
mapkepiB rinokcii HIFla ta VEGE Ycranossieno, 1o
[IPM [IPOrPeCYBaHHI 3aXBOPIOBAHb 11APOJIOHTY CKCIPCCist
reny HIF1la Mae TenzeHItio 0 3HAUHOTO TePeBAKAHHS
Hag VEGE Bigcorkosuii smict HIF 1oy xBopux Ha rinri-
BiT, TeHEPAJII30BaHMIT TAPOJOHTUT IIOYATKOBOTO Ta I cTy-
tenst 301IbyeThest Ha 33,2, 41,8 ta 47,3 % BianosiaHoO.

3.  VYcranosieno, mo ocoOJMBOCTI MeTaOONIUHUX 3MiH
MalOTh JOCUTD CKJIQJHHUI XapaKTep i CyIpOBOAKYIOTBCS
3HAYHUM TIePEBAKAMIISIM /101l aaepOoGHOr0 OKUCIIEHHsT
IIpY TIPOTPecyBaHHi 3aXBOpIOBaHb napogonty. Ile minr-
BEPAKYETbCS BIANOBIAHUMHU 3MiHAMU MeTabOJMIuHUX
mapkepiB — PGK, SDHA, LDHA, nakraty ii mipysary.
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OCHOBHbIE aCIEKThI TUIIOKCHYECKH-METa00IMYECKOI0 COCTOSHNIS TKaHel moJocTu pra npu

3200J1eBaHUSIX mapo0oHTa

A.B. Bopucenxo, T.M. Kyumeposckas, U.I'. Bacunvesa, E.C. lananma, U.A. Bonosux

Llenb: M3y4uTb COCTOSHME BUOXMMUYECKUX 1 MOJIEKYNAPHO-TEHETUYECKIX MOoKa3aTeNneil POTOBOW MOIOCTM MU BOCMAMTESbHBIX W AMCTPODUYECKM-BOCTINIUTENb-
HbIX 3a00N1EBAHMSIX MTAPOOHTA Y NNL, MOJIOAOTO BO3PACTa.

MeToapbi. CrnekTpopoTOMETPUHECKVM METOLOM ONpeneneHbl CofepXaHue Nlaktata, nupyBara, ManoHOBOrO Auablernia U akTMBHOCTb katanasbl. YPOBEHb 3KC-
npeccum reqos HIF1a, VEGFA, Pgk1, SDHA, LDHA ouenunsanu Metonom Real-Time PCR.

Pesynbratbl. YposeHb MJIA noBbilLancs, a akTMBHOCTb kaTanasel cHuxanack: B | rpynne — B 1,8 n 1,3 pasa; Bo Il — 8 2,4 u 1,5 pasa; B lll — B 2,8 n 1,6 pasa coot-
BeTcTBEeHHO (*p < 0,05). YpoBeHb NlakTata noBblLancsi, a nupyeara cHuxacs: B | rpynne —8 1,6 u 1,3 pasa; o Il rpynne — 82,3 1 1,4 pasa; B Ill —82,51 1,8 pasa
cootBeTcTBeHHO (p < 0,05). YpoBeHb akcnpeccum HIF1a Bospoc B | rpynne Ha 33,2 %; Bo Il — Ha 41,8 %, B Il — Ha 47,3 % (*p < 0,05).

Buiop. Mo Mepe nporpeccvpoBanist 3a60eBaHMiA NAPOAOHTA yeunnBaeTes uuTeHcudukauys MOJT, cuxaetcs aktueHOCTb AOC, NOBBILLAETCS YPOBEHb MMMOKCUM
11 METaboMYECKNX HAPYLUEHNIA.

Knio4eBbie CoBa: ruHrMBIAT, reHepanN30BaHHbIA NAPOAOHTMT, rUNoKCusi, MeTabonnam, MonekynsipHas reHetuka, HIF1a, VEGFA.

Basic aspects of hypoxic- metabolic state of oral cavity tissues in periodontal diseases
A. Borysenko, T. Kuchmerovska, I. Vasilyeva, O. Galanta, 1. Volovyk

Aim: to study the state of biochemical and molecular-genetic parameters of the oral cavity in inflammatory and dystrophic-inflammatory diseases of periodontal dis-
ease in young people.

Methods. Spectrophotometric method determines the substance content of laktate, pyruvate, malonic dialdehyde, catalase activity. The level of expression of HIF1a,
VEGFA, Pgk1, SDHA, LDHA genes was evaluated using Real-Time PCR.

Results. The level of malonic dialdehyde increased, and the catalase activity decreased: in | group — in 1,8 and 1,3 times; in Il — in 2,4 and 1,5 times; in lll —in 2,8
and 1,6 times respectively (*p < 0,05). The level of laktate increased, and the pyruvate decreased: in | group in 1,6 and 1,3 times; in Il —in 2,3 and 1,4 times; in lll —
in 2,5 and 1,8 times respectively (p < 0,05). The level of expression of HIF1a increased in group | by 33,2 %; in Il — by 41,8 %, in lll — by 47,3 % (*p < 0,05).
Conclusion. With the progression of periodontal diseases, intensification of LPO increased, activity of AOS decreased, the level of hypoxia and metabolic disorders

increased.
Key words: gingivitis, generalized periodontitis, hypoxia, metabolism, molecular genetics, HIF1a, VEGFA.
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