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YPaXKEHHSIMH JKYBaJIbHUX MOBEPXOHb 3y0iB. OTXKeE, ypaKeHHsI
MyJblH 3y0a MpH Kapieci 3aJeXHUTh HE JIMIIC BiJi CTYMEHS
Kapio3HOTO NpOoLecy, alie i BiJ| HOro JoKai3aLil, o noTpioHo
BPaxoOBYBaTH IPH BHOOpPI ONTHMAIBHOIO METOJNY JIiKyBaHHS
Kapiecy, 10 TaKOXK MOMNEPeIUTh PO3BUTOK HOr0 YCKIIaJHCHb.
Kio4oBi ciioBa: exciepuMeHTaNbHIA Kapiec, MyIblia,
Mopdororis.
Crarrs Hagiiimoma 15.05.201%.

IIIyOOKUMH TIOpaXKEHUSIMH JKEBATENIBHBIX ITIOBEPXHOCTE 3y0OB.
Wrax, mopaxeHus MyJIbIbl 3y0a Py Kaprece 3aBHCHT HE TOJIBKO
OT CTETIEHH KapHO3HOT0 MPOIIEcca, HO U OT €ro JIOKATH3alliH, YTO
HY>KHO yUYHTBIBaTh IIPH BBIOOPE ONTHMANBHOIO METOAA JICUEHUSI
Kapueca, TakXKe IPeayNpeauT Pa3BUTHE €r0 OCTOKHEHUH.
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INFLUENCE OF INHIBITORS OF TRANSCRIPTION FACTOR KAP PAB
ON DEPOLIMERIZATION OF BIOPOLYMERS IN PERIODONTAL C ONNECTIVE TISSUE
UNDER SYSTEMIC INFLAMMATORY RESPONSE IN RATS

e-mail: kostenkoll1l1ll@rambler.ru

The article presents the results obtained in thpeement on 40 white rats aimed at investigating ithfluence of
ammonium pyrrolidine dithiocarbamate (APDTC), ahilitor of the nuclear translocation of the trafstion factorkB (NF«B),
on the depolymerization of collagen, proteoglycamd sialoglycoproteins in extracellular matrix oftsand osseous tissues under
modeled systemic inflammatory response (SIR). Hitied was induced by intraperitoneal administratibfipopolysaccharide
Salmonella typhi (pyrogenalum) in a dose of @gdkg of weight 3 times during the first week, amate a week for the following
7 weeks. It has been shown the SIR simulationésmpanied by activation of the collagenolysis ali agdepolymerization of
proteoglycans and sialoglycoproteins in the tissiieke gum, periodontal ligament and alveolar pescof the jaws as evidenced
by a considerable increase in the concentratiofneef hydroxyproline, glycosaminoglycans and N-aceyraminic acid. The
application of APDTC during SIR significantly redescthe depolymerization of collagen, proteoglyaars sialoglycoproteins in
soft and bone periodontal tissues, and limits #gree of resorption of the jaw alveolar processs @Hows us to conclude the
use of this compound during SIR is an effective msea correct disruption the periodontal connediissue in rats.

Key words: nuclear factor kappa B, systemic inflammatory oese, connective tissue biopolymers, collagen,
proteoglycans, glycoproteins, periodontium.

The work is a part of the research project “Theerolf reactive oxygen species, nitric oxide systedhteanscriptional
factors in the mechanisms of pathological systemegje”, state registration No. 0114U004941.

Depolymerization of periodontal connective tissimpblymers is considered to be an important
link in the pathogenesis of chronic periodontitiglar the influence of general (emotional and paiss)
[14] and local factors [10] that impedes its treatinby means of regenerative therapy [5]. Previous
have shown that the modeling of lipopolysacchafidtsS)-induced systemic inflammatory response (SIR)
in periodontal tissues is accompanied by an inergaproduction of reactive oxygen and nitrogercegse
by mitochondria, endoplasmic reticulum and NO sgath(NOS), as well as NADPN-oxidase of white
blood cells. The progression of oxidative-nitrogatistress results in the collagenolysis and the
depolymerization of proteoglycans and sialoglyctgires, both in the connective tissue of the gunts an
the periodontal ligament and in the bone tissub®flveolar process [1]. It is noteworthy that hadghe
activators of NFRe¢B as bacterial LPS, proinflammatory cytokines, E@spaglandins, stress, viruses, etc.
are involved in the pathogenesis of chronic penditis [3].

However, the relevant literature presents conttadianformation regarding the effect of NéB
on connective tissue status during inflammatiorg]2 Solving this problem is of exceptional imparta
in searching new approaches towards the pathogahetapy of inflammatory and dystrophic periodonta
diseases.

The purposeof the study was to investigate the effect of amimmonpyrrolidine dithiocarbamate
(APDTC), an inhibitor of the nuclear translocatiofi the transcription factokB (NF-«xB), on the
depolymerization of collagen, proteoglycans andoglsicoproteins in extracellular matrix of soft and
osseous tissues in periodontium of rats under nredd®fstemic inflammatory response induced with LPS
Salmonella typhi

Materials and methods The series of the experiment were performed owl3ife male Wistar
rats weighing 180-220 g, which were divided intgr8ups (with 10 animals in each group): the 1sugro
included intact animals, the 2nd group includdd,nahich were subjected to the systemic admirtistia
of LPS (pyrogen, Medgamal, Russia), and the 3odgconsisted of the animals, which received APDTC
(manufactured by Sigma-Aldrich, Inc., USA) intraipemeally in a dose of 76 mg/kg 3 times a week,

© A.M. Yelinska, S.V. Denisenko, 2020
180



| SSN 2079-8334. Cgim meouyunu ma éionozii. 2020. No 1 (71)

starting with the 30th day of the LPS experimer] [The latter was administered in a dose of@4kg
of body weight 3 times through the 1st week, amohttor the next 7 weeks once a week [15]. The dsima
were decapitated under light ether anesthesiaviolg the principles of biomedical ethics.

The level of collagenolysis was assessed by théenbwof free hydroxyproline (FHP) [13]. The
level of depolymerization of proteoglycans and ag@fcoproteins was evaluated by determining their
monomers, glycosaminoglycans (GAGs) [11] and Niydoetiraminic acid (NANA) [9], respectively.
Using the light microscope with an eyepiece micrtaneve measured the distance from the edge of the
dental alveolar socket to the lower edge of thevarof the third molar (k) and the distance from the edge
of the dental alveolar socket to the upper edgbeftiental crown (1), followed by the calculation of the
molar root exposure coefficient (C) using the folan{C) = Ly / La.

Statistical calculations were performed using ‘iStaiSoft 6.0”. To check the distribution for
normality, the calculation of the Shapiro-Wilk teghs applied. If the series corresponded to thenabr
distribution, then the Student's t test for indefeart samples was used to compare them. When the dat
were not subject to normal distribution, statidtipeocessing was performed using a non-parametric
method, the Mann-Whitney test.

Results of the study and their discussiarThe LPS administration led to a significant irage in
the concentration of collagen monomers, proteogly@nd sialoglycoproteins of the connective tisgue
the gums and periodontal ligament (table 1). FHRaw increased by 66.2% (p<0.01), GAGs by 66.8%
(p<0.05), and NANA by 62.9% (p<0.001) that indicatbe activation of the processes of collagenolysis
and depolymerization of proteoglycans and glycagnat in soft tissues of periodontium under this
condition.

Table 1
Effect of APDTC on the indices of biopolymer depolgnerization in connective tissues
of gingival and periodontal ligament under SIR coditions (M+m, n = 30)

Experimental groups FHP,umol /g GAGs,umol /g NANA, pumol /g
Intact animals 4.08+0.48 1.93+0.34 4.56+0.17
Systemic LPS administration 6.78+£0.35 * 3.22+0.34 * 7.43+0.33 *
Applying APDTC under 4.89+0.30 ** 2.03+0.26 ** 5.67+0.17 */**
systemic LPS administration

Notes (in Table 1-2): * - p <0.05 compared with thesults of the intact group, ** - p <0.05 compaweith the results of the second
group.

The APDTC administration reduced the FHP conceotrdty 27.9% (p<0.01), GAGs by 37.0%
(p<0.05), and NANA by 23.7% (p<0, 01) in the sagsties of periodontium compared to the valuesef th
2nd group.

Systemic LPS administration also resulted in theked changes in the biopolymer composition
of extracellular matrix in bone tissues of the alae process (table 2): the FHP content increagdidi9%

(p <0.001), the GAGs increased by 72.4% (p<0.0&),MANA by 115.0% (p<0.01).
Using APDTC led to the lowering of FHP concentratlyy 29.2% (p<0.001), GAGs by 42.3%

(p<0.01), and NANA by 50.3% (p<0.01) compared wiith values in the 2nd group. Table 2
aple

Effect of APDTC on the indices of depolymerizatiorof periodontal bone biopolymers and the molar root
exposure coefficient (C) under SIR condition (Mtmn = 30)

Experimental groups FHP,umol /g GAGs,umol /g NANA, umol /g C
Intact animals 3.06+0.28 1.70+0.30 2.01+0.35 25.0+1.4
Systemic LPS administration 5.20+0.19 * 2.93+0.22 * 4.33+0.37 * 375422 *
Using APDTC under systemic | 5 5o, 55+ 1.69+0.16 ** 2.15+0.32 ** 27.8+1.6 **
LPS administration

As it has been demonstrated previously, ®activation enhances the expression of collagenase
3 (matrix metalloproteinase 13) genes [8]. Thevatibn of NF«xB has been found to be an important link
in the pathogenesis of free radical lesions of gaEntium, collagenolysis and depolymerization of
proteoglycans of its connective tissue in experimlemetabolic syndrome, where SIR is an inseparable
component. And the administration of a nuclear dl@eation inhibitor NFR¢B 4-methyl-N- (3-
phenylpropyl) benzene-1, 2-diamine under these itiond lowers the amount of FHP and GAGSs in
periodontium tissues [7].

According to our data obtained, depolymerizatiorpefiodontal connective tissue biopolymers
caused the changes in the dental root exposuréaieef (C), characterizes the intensity of theealar
process resorption (see Table 2). Under SIR camditithe C value increased by 50.0% (p<0.01). APDTC
administration decreased this index by 25.9% (pK0.0
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The study has revealed that in the osseous tigsdfugsriodontium, NR<B-dependent processes
associated with NikB receptor activator (RANK), its ligand (RANKL), dnan erroneous receptor,
osteoprotegerin, play an important role in regofatosteoclast resorptive activity [4]. This can be
considered as an additional mechanism of destrictianges in osseous tissue of periodontium.

The use of ammonium pyrrolidine dithiocarbamate DAE), an inhibitor of the nuclear
translocation of the transcription factaB (NF-«xB), under the conditions of systemic administratign
Salmonella typhi lipopolysaccharide is an effectiveans in correction of periodontium connectivsuis
disorganization of the periodontium in rats, reducepolymerization of collagen, proteoglicans and
sialoglycoproteins in soft and osseous tissueseoiogontium, as well as decreases alveolar process
resorption.
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BILTHAB THTTBITOPA TPAHCKPHIIIIITHOT O BJIUSTHUE HHT'UBUTOPA
®AKTOPA KAINIIA B HA JTETIOJIMEPU3ALIIO TPAHCKPUIIIUOHHOI'O ®AKTOPA KAIITIA B
BIOMOJIMEPIB CIIOJYYHOI TKAHUHA HA JENNOJUMEPU3ALINIO BUOITIOJINMEPOB
MAPOJIOHTA HIYPIB 3A YMOB CUCTEMHOI COEJUHUTEJIBLHON TKAHA MAPOJIOHTA KPBIC
3AIMAJIBHOI BIAIOBIAI P CUCTEMHOM BOCHTAJIMTEJIBHOM OTBETE
€aincbka A.M., lenncenxo C.B., JIssmenko JII., Eaunckas A.H., lenucenko C.B., JIsmenko JI.H.,
Kocrenko B.O. Kocrenko B.A.

B excrniepumenti Ha 40 OutHx Iypax JOCIIHKEHO B okcmepumente Ha 40 OesbIx KpbIcax HCCIIEIOBAaHO
BIUTMB iHTi0iTOpA SIAEpHOI TpaHC/IOKamil TPAaHCKPUIIIIHHOTO — BIMSHUE uHrHGHTOPA epHOI TPAHCIIOKALUHI
(akropa Karma B (NF=«B) amMoHi0  TpaHckpumimonHoro ¢akropa kamma B (NF«B) ammonust
miposianHAiTiOKapoaMary (APDTC -  ammonium nupponuavHAMTHOKapbamara (APDTC - ammonium

pyrrolidinedithiocarbamateja nemomimepusarniro komareny, pyrrolidinedithiocarbamateha nemomumepusamuio xosuiarena,
MPOTEOrNTKAHIB Ta CIlaJONTIKOMPOTEIHIB IMO3AKIITUHHONO IIPOTEOrTIMKAHOB M CHAJIOIIMKOINPOTCHHOB BHEKJIETOYHOIO
MATPUKCY M SIKUX 1 KICTKOBOI TKaHMH MAapOJOHTA 32 YMOB MAaTPUKCa MSTKMX M KOCTHOH TKaHel MapojOHTa B YCIIOBHSIX
eKCIIEPUMEHTAIBHOT CHCTEMHOT 3ananbHol Bianosimi (C3B).  3KCHEPUMEHTAIbHOr0 CHCTEMHOTrO BOCIAIMTEIBHOTO OTBETa
OcranHio MonemoBanu 1UmsixoM BHyTpimHbo4depeBHoro (CBO). IMocmemuuii MOAEIMPOBAIN IIyTEM BHYTPHUOPIOLUIHOTO
BBeIeHHs Jinononicaxapuay Salmonella typhir(iporenan) y — BBemenust nunononucaxapuaa Salmonella typhir(uporenana) s
n03i 0,4mkr/xr macu npotsirom 1-ro teokwst 3 pasu, mporsirom  go3e 0,4 mxr/kr B Teuenue 1-i memenu 3 pasa, B TedeHue
HACTYIHUX 7-MH TWKHIB — 1pa3 y Tiwknens. [lokasano, mo cnenyromux 7-mu Henenb - 1 pa3 B Hememio. [lokaszano, yto
mozerntoBanHst C3B cynpoBomkyeTbes aktuBaieto npouecie  MozaenupoBanue CBO compoBokiaeTcsi akTHBALKEH MPOLECCOB
KOJIareHOJi3y, a TaKoX JCMOTIMEpH3allii MPOTEOrTiKaHIB Ta  KOJUIATCHONM3a ¥ JICTIONIMMEPHU3AlMd  IPOTCOTNIUKAHOB U
CIaJIOTJTKONIPOTEIHIB Y TKAHWHAX $ICEH, IEPIOJOHTAIBFHOI  CHAJIOTJIMKONPOTEWHOB B TKaHSAX JECHBI, MEPHOJOHTAILHON
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3B'A3KM Ta aJbBEOJSIPHOTO  BIIPOCTKY  IuEJeN, IO
MITBEPIUKYETbCS CYTTEBUM 30UIBILEHHSM KOHIIEHTpALil
BUIBHOTO  OKCHIIPOJIiHY, TIJiKO3aMmiHOTikaHiB Ta  N-
aneruinHeiipamiHoBoi kucnotu. 3actocyBanHs APDTC 3a
ymoB C3B icTOTHO 3MeHIIy€e y M'SIKHX 1 KICTKOBIi TKaHMHAX
MapoOHTA JCTONIMEPU3aLil0 KOJIareHy, IPOTEOTIIiKaHiB Ta
ClalOrIKONPOTEiHiB, ~ OOMeXye  CTymiHb  pe3opOuil
aJIbBEOJIIPHOTO BIPOCTKA Ierer. 3po0IeH0 BUCHOBOK, IO
3acTocyBaHHs Li€i cnonyku mpu C3B e eekTHBHAM 3ac000M
KOpeKIii Je3opraHizaiii croiy4Hol TKaHHHH MapoJOHTa
HIypiB.

Kuarouosi ciioBa: snepuuii pakrop kanma B, cucremua
3amanpHa BiANOBiAb, OIOMONIMEPH CIIONYYHOI TKAHHHH,
KOJIareH, IPOTEOITiKaHH, IIIKOPOTETHH, HapOJIOHT.

Crarta Hagiiinuia 20.04.2019 |

CBSA3KM M  QIbBEOJIIPHOIO  OTPOCTKA  YENIOCTEH,  YTO
MOATBEPIKIACTCS CYIIECTBEHHBIM YBEJIMUCHHEM KOHIIEHTPALUU
CBOOOJHOTO OKCHIIPOJMHA, TIJIMKO3aMHMHOIVIMKAHOB H  N-
aneTuiHeiipaMmuaoBoit kucinotsl. [Ipumenenue APDTCpu CBO
CYLIECTBEHHO yMEHBIIAET B MSATKHX M KOCTHOH TKaHAX
MapoJOHTa JIEMOJUMEPU3ALMI0 KOJIareHa, MPOTEOrIMKAHOB U

CHAJIOTJIHKONIPOTEHHOB, OTrPAHHYMBACT CTCICHb PE30POIHH
QIBBCOJSIPHOTO  OTPOCTKAa denrocteit. CraenaH BBIBOJ, 4TO
mpuMeHnenre droro  coeamHenms npu  C3B  sBmsercs
9 deKTUBHBIM  CPEIACTBOM  KOPPEKLHH  JAe30pTraHU3aLiH

COCIMHUTEIBHOW TKaHHU MapOIOHTa KPBIC.

KuroueBsble cjioBa: spepHblil (hakTop Kanna B, cucteMubiit
BOCITAJIUTEIBHBINA OTBET, OMOMOIMMEDPDI COCTHHUTEIBHON TKAHH,
KOJIJIATeH, MPOTEOTIMKAHBI, TJIMKONPOTCHHBI, ITAPOJIOHT.
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EFFECTIVENESS OF THE PLATELET-RICH PLASMA APPLICATI ON AT DIFFERENT
SIMULATION PERIODS OF DEGENERATIVE DISC DISEASE IN RATS
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The article describes the study of the plateldt-rijasma application effectiveness for tissue regmion of
intervertebral discs in rats with simulated degatiee disk disease of the caudal vertebrae forr@D days. The experiment
involved 80 rats, which were divided into four gpsuGroup | — rats with a simulated pathology withcorrection for 60 days,
Group Il — rats with a simulated pathology witheatrection for 90 days, Group Ill — rats with alp#bgy and its correction for
60 days, Group IV — rats with a pathology and @section for 90 days. The described morphologitenges in the invertebral
disk tissue suggest that the application of pl&teth plasma in the pathology simulation for 6/sléeads to the degenerative
process inhibition and restores the invertebrak disucture. The application of platelet-rich plashor 90-day pathology
simulation is less effective.

Key words: degenerative disk disease, intervertebral diboofis ring, nucleus pulposus, platelet-rich plasma.

The work is a fragment of the research project ‘Gevelop and substantiate methods of correctiorivef ffibrous
changes at chronic hepatitis and cirrhosis”, staggistration No. 0116U008927.

Spinal diseases take the second place among tBescatitemporary disability, and, eventually,
often lead to permanent disability [2]. In 90% @fses, spinal diseases are based on degeneratve dis
disease (DDD) [3]. At the age of 30 years, signBbD are detected in 57% of cases, and at the &g@ o
years and older — in 100% [3]. In Ukraine, annualbput 1 million patients with DDD seek medicalel
more than 16 thousand of them subsequently bec@abldd. Thus, this pathology is of great impor&anc
not only for the medical, but also for the soci@ms@mic sphere.

Currently, the study of the effectiveness of tissherapy application to regenerate the
intervertebral disc (IVD) structure after DDD is pmomising area. The literature data indicate the
effectiveness of using some growth factors foritibervertebral disk morphology regeneration aft&D
in the experiment [9]. The use of platelet-richspfe (PRP) on IVD tissues in laboratory rats afteracute
IVD injury in the early stages of the DDD formatibas a positive effect [7, 8]. However, often DDD-
associated visits to medical institutions for dfiedi care occur after the first clinical manifegias, when
the pathological process is already expressed.

The purposeof work was to study the efficiency of using PRRHa DDD simulation for 60 and
90 days.

Materials and methods.The study was carried out on Whistar rats of bettes aged 4-6 months
(80 animals), which were divided into four grou@oup | — animals with DDD for 60 days, without
correction; Group Il — animals with DDD for 90 daydthout correction; Group Ill — animals with DDD
for 60 days, which were injected with PRP; Groupl&nimals with DDD for 90 days, which were injette
with PRP. A separate group (10 animals) studiedtast animals. Animal preparation, anesthesiayeyr,
postoperative care and terminal sacrifice werei@drout in accordance with the Law of Ukraine "On
protection animals from brutal treatment" No. 27i. 30 of 2006, and the general principles ofcesttuf
experiments on animals and the Code of Ethics foaidian Scientists.
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