“Stomatological Bulletin” “Bicnux cmomamonoeii”’, Ne 3 (128), T 53-2024 7

YIK 577.121:[547/472/2+647/463]:576.7:636.8:616-092.4
DOI https://doi.org/10.35220/2078-8916-2024-53-3.2

0.0. Ilaxomosa,
Kanoudam O6i0N02IYHUX HAYK, NPOGIOHUL (haxieeyb
HAYK0B8020 6I001NY,
O0ecvruti HaYiOHATLHUL MeOUYHUL YHigepcumenn,
Banixoscoxuii nposynok, 2, m. Odeca, Yrpaina,
inoexc 65082

0.JI. Annenvxanc,

O00KMOp MeOUUHUX HAyK, npoghecop, 3asidyeau Kageopu
anamomii moounu, OdecoKuil HAUIOHATbHUL MeOUUHULL
YHIGepcumenm,

Banixoscokuii nposynok, 2, m. Odeca, Ykpaina,
inoexc 65082

0.0. IIpomyukesuu,
KaHOudam 0i0N02IYHUX HAVK,
ooyenm xaghedpu hapmayii, Incmumym XimiyHux
mexHono2il ma gapmayii,
Hayionanonuii ynieepcumem «Ooecvka nonimextixay,
npocn. llleguenka, 1, Odeca, Yrpaiua, inoexc 65044

M.®D. Konosanos,
Kanouoam mMeoudHux Hayx,
ooyenm Kaghedpu mepaneemuyrol i OUms4oi cmomamonoeii,
O0ecvruti HaYIOHATLHU MeOUYHUL YHIgepcumenn,
Banixoecviuii nposynox, 2, m. Odeca, Yxpaiua,
indexc 65082

0.b. Conomamin,
acucmenm Kagpeopu 3a2anbHol CMomMamonozii,
O0ecvruti HayioHanbHUL MeOUYHUU yHigepcumenn,
Banixoscokuii nposynok, 2, m. Odeca, Ykpaina,
inoekc 65082

3MIHA BMICTY METABOJIITIB
IVITKOJII3Y I UKJTY TPUKAPBOHOBHUX
KHUCJIOT B TKAHUHAX KOTIB
PN MAPOJOHTHUTI

Mema pobomu. Busnauenns emicmy 8i0HO61EHUX | OKUC-
JeHUX Memabonimie 2uikonizy i Yyuxkiy mpukapOOHOBUX
Kuciom (nipysamy, iakmamy, i30yumpamy, Maiamy, oKca-
noayemamy, gocghoenonnipysamy i o-kemoaiymapamy)
68 MKAHUHAX KOMI68 NpU CHOHMAHHOMY NAPOOOHMUMI.
B ocmauni poxu naxonuuyuscs excnepumeHmanbHuu
Mamepian, AKUL C8I04YUMb NPO me, W0 PI3Hi 3a CBOEI0 NPU-
POO0IO NAMONO2IYHE nPoYecu | PIHOMAHIMHI 6UOU cmpecy
BUKUKAIOMb OOHOMUNHI NOWKOOXNCEHHA 8 KIIMUHHIU
cucmemi  OKUCTIOBANLHO-8IOHOBHO20 CMIAHY  OP2AHIZMY.
Bioomo, wo pecynayis xkaimunnoco obMiHy i enepeosa-
JIeJHCHI npoyecu 6 OpeaHizmi 3anedcamv 8i0 OKUCHO-GIO-
HOBHO20 CMaHy nipuduHosux Hykieomuois. Mamepi-
anu ma memoou 0ocnioxycenns. bynu oocniodceni xomu
080X-MPLOXPIYHO20 GIKY 3 NAPOOOHMUIMOM, 8CbO2O
22 meapuHu, AKUX pO30LIALU HA O8I 2pYNU: 3 XPOHIUHUM
nepebicom 3aX60pIOBAHHA MA YMEOPEHHIM 20CHPO2O

3ananvbHO20 npoyecy 6 MKAHUHAX NapoooHmy. Jlocni-
021CY8aNU MKAHUHU NEYiHKU, ATb8eONAPHO20 8I0pOCMKA
i pebpa, sKi MAKCUMALHO WEUOKO BUOLISLIU I 3AMOPOICY-
8anu 3a 00NOM0o2010 piokozo azomy. Ilicia 06pobku eomo-
2eHamié 6 OMPUMAHUX HEUMPANI308aHUX EKCMPAKMax
MKAHUH 3a 0ONOMO20K0 (hepMenmamueHux memoois 3a
Bergmeyer H.Y. eusnauanu xinokicme nipyeamy, 1akmanty,
isoyumpamy, manamy, oxcaroayemamy, gocghoenonnipy-
eamy i a-kemoenymapamy. 1Ipo oxucHo-ionoenuil cman
MKAHUK CYOURU 3a CRIBGIOHOWEHHAM 6MICIY OKUCIEHUX
i giOHOB1EHUX MEmMaDONIMIE.

Pe3ynomamu ma ix ob6zoeopenns. Pesynemamu oocni-
0oicerb  00poONAIU 3a OONOMO20I0 3A2ATIbHONPULIHAMUX
CMamucmuidHux Mmemooié NpoepamMHO20 3a6e3neyeHHs
Excel. Tlpu xpomniunomy 3axeopiogammi napoOOHMUmom
y KOmie CnocmepieaiomuvCsi 3HAYHI GIOMIHHOCMI 8MichLy
Memabonimié AK Y NeyiHyi, max i 6 KiCmKOGIl MKAHUHI.
Xpouiunuii nepebie napoOonmumy Xapaxmepusyemucs
MEHUIOI0 BENUUUHOIO GIOHOWIEHHS OKUCIEHUX CYOCmpamie
00 BIOHOGNEHUX NOPIGHAHO 3 MAKUM NPU 20CIPOMY nepe-
obiey saxeopiosanns. Haxonuuennss iakmamy 6 KaimuHax
Op2aHizMa npu po3eUmKy 3anaibHO20 NPoYecy 8 KicmKo-
8ill MKAHUHI 8e0e 00 BIOHOBIeHHSA 6HYMPIUHbOKIIMUHHO20
cepe0osuwa i po36UMKY MemaboniuHo20 ayuoo3y, Yybomy
NoBUHHA GION0GI0amu 3MiHA OKUCTIOBANbHO-8IOHOBHO20
cmany HAJl-nap 6 mxanunax. Bucnoeku. Incioysanms
Jinocenesy i, 6iON0GIOHO, AKMUBAYIs INOI3y y 6Cix 00Ci-
021CY8AHUX MKAHUHAX KOMIG NPU XPOHIYHOT meuii napoooH-
Mumy noeg a3aui 3 NiOgUeHHAM BIOHOBHUX 61ACMUBOCHIEN
NIPUOUHOBUX HYKIeOomudig. 30iiblieHHs OKUCHUX 81ACTU-
gocmell OCMAanHIX npu 20CMpomy nepeodicy 3axX60pIO6aAHHS
cnpuse akmueayii 3asnauernozo npoyecy. OOnax peaynayis
Jino2enesy 8 ymosax Oanoi namonoeii 30iCHIOEMbCsL IHUIM
3acoboMm, HIdIC Y HOPMATLHUX MKAHUHAX.

Knrouosi cnosa: napooonmum, mxanunu Kiulox, memaoo-
Jmu 2niKORI3y ma Yukiy mpukapOoOHO8UX KUCIOM.

0.0. Pakhomova,
PhD in Biology,
Leading Specialist at the Department of Science,
Odessa National Medical University,
2 Valikhovsky lane, Odesa, Ukraine, postal code 65082

O.L. Appelhans,
MD, PhD in Medicine, Professor,
Head of the Human Anatomy Department,
Odessa National Medical University,
2 Valikhovsky lane, Odesa, Ukraine, postal code 65082

0.0. Protunkevych,
PhD in Biology,

Associate Professor at the Department of Pharmacy,
Institute of Chemical Technologies and Pharmacy,
Odesa Polytechnic National University,

1 Shevchenko ave., Odesa, Ukraine, postal code 65044

M.F. Konovalov,
PhD in Medicine,
Associate Professor at the Department of Therapeutic
Dentistry and Pedodontics,
Odessa National Medical University,
2 Valikhovsky lane, Odesa, Ukraine, postal code 65082

© 0.0. Ilaxomosa, O.JI. Annenvxanc, O.0. IIlpomynxesuu, M.®. Konosanos, O.b. Conomamin, 2024



8 “Stomatological Bulletin” “Bicnux cmomamonoeii”’, Ne 3 (128), T 53-2024

O.B. Solomatin,
Assistant at the Department of General Dentistry,
Odessa National Medical University,
2 Valikhovsky lane, Odesa, Ukraine, postal code 65082

CHANGE OF THE CONTENT
OF METABOLITES OF GLYCOLYSIS
AND THE CITRIC ACID CYCLE IN TISSUES
OF CATS WITH PERIODONTITIS

Aim of the work. To determine a contents of reduced
and oxidized metabolites of glycolysis and the citric acid
cycle (pyruvate, lactate, isocitrate, malate, oxaloacetate,
phosphoenolpyruvate and a-ketoglutarate) in tissues
of cats with spontaneous periodontitis. Last years the
experimental data demonstrate that different by their
nature patologic processes and types of stress provoke
similar types of damage in cellular system of the oxidation-
reduction state of body. It is known the regulation of
cellular metabolism and energy-dependent processes are
related to oxidation-reduction state of pyridin nucleotides.
Materials and methods. Experimental animals were
22 cats (2-3 years old) with periodonitis, divided into
2 groups: with the chronic going of the disease and with
the acute inflammatory process in periodontal tissues.
The tissue samples of liver, alveolar process and rib were
removed in short time and cryoconserved with the liquid
nitrogen. After the treatment of homogenates in neutralized
tissue samples with the use of enzyme methods (Bergmeyer
HY) amounts of pyruvate, lactate, isocitrate, malate,
oxaloacetate, phosphoenolpyruvate and o-ketoglutarate
were determined. The oxidation-reduction state was
evaluated by the proportion of contents of oxidized and
reduced metabolites. Results and discussion. The study
results were processed with common statistic methods of
the Excel software. In the case of chronic periodontitis in
cats there are prominent changes of the metabolites contents
both in liver and bone tissues. The chronic going of the
disease is characterizes with the less value of the oxidized-
reduced substrates ratio in comparison to the acute going
of periodontitis. The accumulation of lactate in cells related
with the inflammation development in the bone tissue leads
to the reduction of intracellular medium and the metabolic
acidosis. It is related to the change of oxidation-reduction
state of NAD-pairs in tissues. Conclusions. The lypogenesis
inhibition and lypolysis activation, relatively, in all cats
tissue samples studied were related with the increase of
reductive capabilities of pyridine nucleotides in the case
of chronic periodonitis. The increase of their oxidative
capabilities in the case of acute going of the disease
promotes the activation of this process. But the lypogenesis
regulation in conditions of this patologic state goes by the
different way in comparison with normal tissues.

Key words: periodontitis, cat tissues, metabolites of
glycolysis and the citric acid cycle.

KutreqisnpHICTE OpraHizMy 3 O€3Tiddi0 BCiX
¢izionoriuanx QyHKmiH 1 OI0XIMIYHHUX TMPOLECIB
MOXIIMBA JIMIIE 32 YMOBH HOTO MOCTIHHOTO €HEpro-
3abe3redeHHs 1 30epexeHHs roMeocTasy. B ocranHi
POKH HaKOIMYHMBCS E€KCIICPUMEHTAILHUA Marepial,

SKHI CBITYUTH PO TE, IO Pi3Hi 32 CBOEIO PUPOJOIO
MaToJIOTYHi MPOLECH 1 Pi3HOMaHITHI BHUAU CTpECY
BHKJIMKAIOTh OJHOTHUIIHI MOIIKOMKEHHSI B KIITUHHIN
CHCTEMi OKHCIIOBaJbHO-BITHOBHOTO CTaHy oOpra-
Hi3My. Bigomo, mo perymsuis KIITHHHOTO OOMiHY
1 CHEepro3ajieKHi MpoLecH B OpraHi3Mi 3aJekarb
BiJl OKHCIIOBAJIbHO-BIIHOBHOTO CTaHy MipUINHO-
BUX HyKJIeoTHIiB [1-4]. IHTErpanbHUM MOKa3HUKOM
CIPSIMOBAHOCTI OKHCHO-BIJIHOBHOTO CTaHy KIITHH
€ PO3paxyHKOBWIA TMOKa3HWK BimbHUX map HAJ[+/
HAJIH. BennunHa CHOiBBIJHOIIEHHS OKHMCIIEHHX
1 BigHOBIEHUX (POpPM HIKOTHHAMITHUX KO(EepMEHTIB
PO3pPaxOBYEThCA 3 KOHIIGHTpAIlil OKUCIEHUX 1 BiJ-
HOBIIEHMX METaOONITIB 1 KOHCTaHTH OajaHCy TeB-
HOi nerimporeHazHoi cuctemu [5-7]. Ilopymenns
OKHCHO-BITHOBHOTO CTaHy Ta 3HWKCHHS PE3EpBiB
y KIIITHHI € iICTOTHUM €JIEMEHTOM ITaToreHe3y Oara-
THOX 3aXBOPIOBaHb. L{iy10 pob0oTH OYyII0 BU3HAYCHHS
BMICTY BiIHOBJICHHX 1 OKUCIICHUX METAOOITIB IITiKO-
T3y 1 MUKITY TPUKapOOHOBUX KHCIIOT (TMipyBaTy, JaK-
TaTy, 130LUTpaTy, Majary, okcaioanerary, Gocdoe-
HOJIIPYBaTy 1 O-KeTOTyTapaTy) B TKAHWHAX KOTIiB
NPY CIIOHTaHHOMY TapOJIOHTHUTI.

Marepianu Ta MeTOAM JOCTiAxKeHHS. bymu
JOCTIKEeHI KOTH JBOX-TPHOXPIYHOTO BIiKYy 3 Mapo-
JIOHTUTOM, BCHOTO 22 TBapHHHM, SKHX PO3IUIUIA Ha
JIBi TPYIHU: 3 XPOHIYHUM TepeOiroM 3aXBOPIOBaHHS
Ta YTBOPEHHSM TOCTPOTO 3alajibHOTO TIPOLECY
B TKaHMHAX TMapoldoHTy. JlocHmiKyBaiu TKaHUHU
MEYiHKH, albBEOJSIPHOTO BiApocTka 1 pebpa, sKi
MaKCHUMaJIBHO HIBHAKO BUAULUIN 1 3aMOpPOXYBalIn
3a I0MOMOroro pinkoro azorty. Ilicns o6poOku romo-
reHatiB [5] B OTpUMaHUX HEUTpasli30BaHUX EKC-
TpaKTax TKaHUH 3a JOMOMOTOI0 (epMEHTATHBHHUX
MmetoniB 3a Bergmeyer H.Y. [8] Bu3Hauanu KinbKicTh
mipyBary, 1akraty, (ochoeHONIipyBary, oKcanoare-
TaTy, Majary, o-KeTortyTapary Ta izommrpary. IIpo
OKHCHO-BIJTHOBHWUH CTaH TKaHWH CYIWJIN 3a CIIiB-
BiTHOIIIEHHSIM BMICTY OKHCJIEHHX 1 BiJIHOBICHUX
MeTabomitiB. Pesymeratm gocmimkeHb 00pOOISIIH
32 JOMOMOTOK) 3araIbHOMPUHHATHX CTATHCTUIHHUX
METOIiB ITporpaMHoro 3abe3neueHus Excel.

Pe3yabTraTn Ta ix obroBopeHHs. Ilpm xponid-
HOMY 3aXBOPIOBaHHI MapOITOHTUTOM Y KOTiB CIIOCTE-
piTaroThCS 3HAYHI BIAMIHHOCTI BMICTY METa0OJIITiB
SK y TIEYiHIl, TaK 1 B KiCTKOBi# TkaHuHi (Mai. 1-3).
XapakTepHi 3MiHM OyiM ONHOTUITHUMH Y BCIX
JOCTIKYBaHUX TKaHWH. XPOHIYHHN Tiepedir mnapo-
JOHTUTY XapaKTePH3YEThCS MEHIIOI BEIUYHHOIO
BiJTHOIIICHHSI OKUCJIEHUX CyOCTpariB (TipyBary, Okca-
JIOLIETATy, O-KeTOTNIyTapary) IO BiTHOBICHHMX (JIaK-
Tary, Majary, i30IIUTpaTy) TMOPIiBHSHO 3 TaKUM MpHU
roCTpill Tedii 3aXBoproBaHHs (Mail. 4).
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Maun. 3. Meta6omitu rrikomnizy ta LITK B TkaHMHAX MTEUiHKH KOTIB IIPH MApOJOHTHUTI (MKMOJIB/T TKAHUHH )

HakonmyenHs nmakraTy B KIITHHaX OpraHizMy
IIpH PO3BUTKY 3aIaJIbHOTO MPOIIECy B KiCTKOBIM TKa-
HUHU BeZIe 10 BiTHOBJICHHS BHYTPIITHHOKIITHHHOTO
CepeNoBHINa 1 PO3BUTKY METa0OIIYHOTO anuio3y,
[IbOMY ITOBMHHA BiIIOBiJaTH 3MiHA OKHUCIIOBAJIEHO-
BimHOBHOTO cTany HA/I-map B TkannHax [3-7].

[limBuimieHHS BiZHOBHHX BIJIACTUBOCTEH IpH
PO3BUTKY 3allaJIeHHS! TalbMYy€ TNIKONI3 1 aKTUBYE
IIOKOHeoreHe3 [7], mpu mpomy Mmamar (man. 1-3)
AKTHBHO BUKOPUCTOBYETKCS, SIK TIOTICPETHUK, B CHH-
Te3i gocdoenonmipysara [9, 10] 1 iioro BMICT 3HU-
xKyerbcsi. [lpw 3HIKEHiM aKTUBHOCTI TIIKOII3Y

B JOCHI/KyBaHUX TKaHWHax [6, 11], akTuBamii mpo-
teomizy [6, 12] i Tpancaminas [8, 13] cybcTparamu
UIsT  yTBOpeHHsST (ocdoeHonmipyBara CIyTyIOTh
aMiHOKHCIIOTH, a TPOAYKTOM IX TMepeaMiHyBaHHS
€ okcajoareTar. Bin3HaueHnii OUTbI BUCOKUIN BMICT
a-KerormyTapary (mai. 1), HeoOXigHOTO IS peakiii
YTBOPEHHS OKcayoarerary 3 acmaprary [8, 14]. Ilix-
BUIICHHS BMICTY (i—KETOIIIyTapaTy MpH XPOHITHOMY
nepediry mapogOHTHTY CIIPHSIE TPUCKOPEHOMY yTBO-
peHHIO 3onuTpary. Llel mpomec ocoOmmuBo Bupae-
HUW B adbBEOJIPHUX BIiIPOCTKaX Imeliern. Bimomo,
IO TiJABHUIIEHUH PiBEHb 0-KETOTITyTapary, [MHUTPaTy
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Mau. 4. CniBBiTHOIIEHHSI OKHUCIICHHUX Ta BiJHOBIEHUX MeTabomiTiB rikomizy Ta I{TK y TkannHax KoTiB

TIPY TTapPOJOHTHUTI.

Ta 130LUTPATy B MITOXOHJPIAX 1 3HIDKEHHS iX KOH-
IIEHTpaIlii B IUTOIIA3MI € Pe3yJIETaTOM 1HT10yBaHHS
minorenesy [15, 16, 17].

IIpu po3BUTKY B TKaHWHAX HApOAOHTY 3amajib-
HOTO TIpOIlecy MiJIBUIIEHHS PiBHS MipyBaTy B JOCTi-
JDKYBaHUX TKaHMHAX 301IbLIyE OKHUCHI BIACTUBOCTI
HA/l-nmap (mair. 1-4). IIpo iHTiOyBaHHS JIITOTEHE3Y
Ha Il cramii 3axBOPIOBAaHHS CBIAYUTH 1 JIOCTO-
BipHE 3MEHILEHHSA BMICTy O-KETOIIyTapary Ta i30-
LUTpPaTy B albBEOJSIPHUX BIAPOCTKAX KIITHHU Ta
O-KeToryTapary B KicTkoBiii TkanuHi. Krebs H.A.
3 CITIBaBTOPaMH BCTAHOBHB TiCHUW MapajelizM Mix
IIBUJIKICTIO JITIOTEHE3y Ta piBHEM OKHCIIOBAIHHO-
BimHOBHOTO crany HA/J[-map [17]. 30inbmieHHs Bif-
HOIIEHHS OKCajoaleTar/Manar TakoX CHpPUSIE aKTH-
BaIii Bkazanoro mporecy [17, 18].

Takum yuHOM, 1HTiIOyBaHHS JiMOreHe3y i, BiAMO-
BiJIHO, aKTHBAIisA JIIONI3y y BCIX AOCTIIKYyBaHUX
TKaHMHAX KOTIB NPH XPOHIYHOMY Iepediry mapo-
JIOHTUTY TIOB’s13aHi 3 ITiIBUIIICHHSAM BiJITHOBHUX BJIaC-
TUBOCTEH MIPUIWHOBUX HYKJICOTHIIB. 3OLTBIICHHS
OKHCHHUX BIIACTUBOCTEH OCTaHHIX MPH TOCTPOMY
nepediry 3aXBOpIOBAaHHS CIIPHsIE aKTUBALil 3a3Haye-
HOTO mporiecy. OMHAK PEryIsIis JIMOTeHe3y B YMO-
BaxX MaHOI MATOJIOTIl 3MIHCHIOETHECS 1HIIIIM 3aC000M,
HIX Y TKaHWHAX 0e3 3aIajeHHs.

CriBBiIHOIIIEHHS OKACIEHNX MEeTa0OIIITIB 10 BiJI-
HOBJICHUX, sIK i ciiBBigHomenns HAJ[+/HA JIH-nap
MiPUINHOBUX HYKICOTHIIB, € YyTIUBAM IHTETPalb-
HUM TIOKa3HUKOM PEryJsiii KIITHHHOTO MEeTaboIiTy
Ta EHEPreTHYHOro OOMiHy 1 MOXKE CIIPHATH OILIHLI
e(heKTUBHOCTI TpoBeneHoi Teparnii Ta OyT HiArpyH-
TAM JIJIs 11 KOpeKIIii.
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