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THE NECROTIC-APOPTOTIC CHANGES IN BLOOD MONONUCLEAR PHAGOCYTES IN
THE EXPERIMENTAL BACTERIAL-IMMUNE PERIODONTITIS DEV ~ ELOPMENT
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Mechanisms of the inflammatory process developnierthe periodontal complex include a number of cirafed
processes leading to the generalization and clizatian, tooth loss and the occurrence of comptinatin the other organs. The
purpose of the study was to determine the levapoptotic changed and necrotic mononuclear bloaggtytes in the dynamics of
development of experimental bacterial-immune perititis. The paper presents the results of studiearly and late apoptosis indices
of blood monocytes on thé"and 3@ days of the development of the inflammatory predesperiodontal tissues. Monocytes were
isolated from blood of experimental animals by g@nad centrifugation. Evaluation of necrosis and pipsis of mononuclear
phagocytes was carried out by the flow laser aytoiimetry. The results were statistically processsihg parametric and
nonparametric statistical methods. Dynamics of @etld number was revealed during the formatiah@focus of inflammation in the
periodontal complex. In particular, the progresexperimental periodontitis was accompanied byirtbeease of annexin-positive
(early apoptosis) and necrotic monocytes contemithnis associated with increased intensity ofrtfigmation in response to antigen
stimulation. In the simulated pathology the induceltideath was achieved mainly by apoptosis.
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The paper is a part of the RSW "Systemic and orgéolations due to the actions of extraordinargtées on the body,
mechanisms of their development and pathogenetieation” (registration number 0116 U003390) andhitRogenetic approaches to
treatment the main dental diseases on the basisid§ing the mechanisms of damage of the oralyctisstues against the background
of accompanying somatic pathology "(state regigtrabumber 0116 U005076).

The etiology and pathogenesis of periodontal deseasinsufficiently studied and form one of the
important problems of theoretical and practical igiad [7]. The main role in this belong to infect®factors
and the inability of immune defense (local cellutanspecific and general adaptive) to form an aatequ
nature of the development and progress of the logfilcal process in the oral cavity. This fact iadal for
the effectiveness of therapeutic interventions@edentive measures [6]. Among the most commorasiese
connected with periodontal complex is periodontgesticularly its generalized form, in which inflaatory-
dystrophic processes implicate all its tissuese Miechanisms, leading to inflammatory-destructigiohs of
periodontal tissues due to local and general fect@rious in nature and specificity, are poorlgemtood to
date [16]. Notably, the development of chronicanimation process involves destruction of period@nte
bone tissue, the immune response to oral micrommganwhich is achieved uncommonly. In the mostgas
the process develops along with a low bacterigidééntial of phagocytic cells, in particular, monolear
phagocytes, polyclonal activity of B-lymphocytesda high level of antibacterial antibodies andwystion
of T-lymphocytes [10,11]. At the same time, acoretf granulations, as violation of proliferativedpesses,
an imbalance in the production of cytokines, apsiptactivation and development of hypoergic inflaatiom
occur [3, 5]. Cytokines derived from monocytes &l as T cells modulate apoptosis, implicating taiguy
circuits in monocyte survival. The capacity to #putic regulate monocyte apoptosis promises te mav
promoting rapid healing or reducing chronic inflaaiion.

The purpose of this study was to determine the level of nécroand apoptotic-changed
mononuclear blood phagocytes in the dynamics aéraxgental bacterial-immune periodontitis developimen

Materials and methods.White outbred clinically healthy rats, 150-200 gigit, which were kept in
conditions of vivarium in accordance with the samitstandarts and GLP were involved into study. The
experiments were performed according to the gengled and regulations of the “European Converftion
the Protection of Vertebrate Animals Used for Ekpental and Other Scientific Purposes” (Strasbourg,
1986) and the “General Ethical Principles of Anifgaperimentation” (Kyiv, 2001).

The animals were random and divided into groupsintact animals, controh(= 10); Il — animals
with experimental periodontitis on thd' day of the researchn (= 8); Ill — animals with experimental
periodontitis on the 30day of the researcn (= 8). Experimental periodontitis was induced i@ th
experimental animals by introducing complex mixtura® microorganisms diluted in egg protein into

120



ISSN 2079-8334C¢im meouyunu ma odionozii. 2018 Ne 1(63)

periodontal tissue [1]. Simultaneously with thesatjon of the pathogen a complete Freund's adjuvast
injected in the rat’s paw to enhance the immungarese. When conducting studies with animals ofgitu

on the 14 day, repeated entry of pathogenic and injectioadjfivant was carried out. The experimental
animals were exsanguinated on tifeand 3@ day under thiopental anesthesia. For furtherngsblood
serum was selected, with which the monocytes veadated by gradient centrifugation [13]. FITC-ladzkl
annexin V from the ANNEXIN V FITC reagent kit (Beulan Coulter, USA) was used to evaluate apoptosis
and necrosis of monocytes using flow cytofluorimét]. The results were presented in percentréihe of

the number of annexin-positive cells to the totamber of the phagocyte fraction). The results were
statistically processed using parametric and nampetric statistical methods using the Excel softwar
("Microsoft", USA) and "STATISTICA" 10.0 (Statsoft)SA) [4]. The reliability of the differences ingh
values between independent quantitative valuesdetesmined with a normal distribution accordingtte
Mann-Whitney U criterion [8].

Results and discussionWe used the bacterial-immune model of experimgraabdontitis, because
the mechanisms of the inflammatory process formatio the periodontal tissues include complex of
pathogenic links, which might be similar to martié¢isns of the human generalized periodontiti©]2;The
apoptosis plays an important role in the developraed issue of inflammatory diseases. There islzatiince
between the proliferative, necrotic processes gmuptasis of mononuclear phagocytes in generalized
periodontitis [12, 15]. The results of our resednelte been shown that monocytes occupy one of #ie m
positions in maintaining local immunity and in cacttwith antigens may expose to apoptosis. As o
above, it may be assumed that apoptosis of moresrushagocytes is one of the mechanisms contrahimg
development and progress of the inflammatory psorethe periodontal complex. It is important tonpare
the results of apoptosis and necrosis of mononugkeagocytes in the experimental bacterial-immunode
periodontitis. In particular, studies have foundttishanges in the total number of dead cells aadt th
correlation in the blood for inflammation in theripedontal complex increased as compared to controls
especially at the earlier stages (Table 1).

Table 1
The levels of necrotic- and apoptotic-changed mongies of the rat’s blood in dynamics of the
experimental bacterial-immune periodontitis developent (M £ m)

Indices Control, intact animals| Animals with experimental periodontitis
Experiment duration (day - 7 3C
Number of animals 10 8 8
Necrotic-changed cells, % 0.95+0.02 2.11+0,06 p<0.01 1,21+0,07 p<0,01; p<0,01
Apoptotic-changed cells, % 5.00+0.02 7.89+0.05 p<0.01 6.67+0.05 p<0.01; p<0.01
Cells died, % 5.95+0.03 10.00+0.11 p<0,01 7,86+0,09 p<0.01; p<0.01
Unchanged cells, % 94.0510.03 90.0040.11 p<0.01 92.1440.09 p<0.01; p<0.01

Notes: 1. p— reliability of differences in relation to intaahimals; 2. p— reliability of differences in relation to anirsalith experimental
periodontitis on the7day of the research.

Our study showed that at the early stage of tHanmhatory process formation in the periodontal
complex (the second research group), which incldldegberiod from thestito the ¥ day of the experiment,
the total number of damaged monocytic cells sigaifily increased (by 1.68 times; p<0.01). At thmesa
time, a high level of death was mainly due to maatear phagocytes with signs of late apoptosisrasis,
which exceeded by 2.22 times (p<0.01) the indi¢¢beointact group. In cells with signs of earlyptosis,
their level was also significantly higher (by 1tb6es; p<0.01) as compared to control values.

The analysis of the results obtained on thé @@y of the study has shown a similar pattern of
changes, that is, an increase in the total numbeelis that died as compared to the control grgnypl.32
times; p<0.01). In addition, the induced death ohaotytes arose due to both apoptosis and nedraticses
of which exceeded the control values by 1.33 (gh0adid 1.27 times (p<0.01), respectively. The amlyf
annexin-positive mononuclear phagocytes (early tag®) in the blood, has shown significantly lovearel
on the 3@ day of the experiment as compared with the datther" day — by 1.18 times (p<0.01). At the
same time, the number of monocytes with signstefdpoptosis / necrosis decreased by 1.74 timé&sQp)
as compared with the results on tRed@y of research.

Lo 0077,

1. The development of the experimental bacteriatime periodontitis is accompanied by the incredise o
monocytes number with the signs of cell death @ klood. The realization of induced cell deathhis t
pathology occurs due to apoptosis mainly.

2. The progress of the experimental periodonstiadcompanied by the increase of annexin-posidady(
apoptosis) and necrotic mononuclear phagocytesid@nbtood due to the intensity of their formation in
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response to the antigen stimulation and may irgligabut chronic course of the inflammatory progesse

periodontal complex.
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HEKPOTHUYHO-AIIOIITUYHI 3MIHU Y
MOHOHYKJ/IEAPHUX ®ATOLIUTAX KPOBI B
MEXAHI3MAX PO3BUTKY
EKCHHEPUMEHTAJIBHOTI'O BAKTEPIAJIBHO-
IMYHHOT' O TAPOAOHTHUTY
JlemroBuy A. €.

MexaHi3Ml  PO3BUTKY  3alajbHOrO  MpOLECy B
HapOJOHTAIBHOMY KOMIUIEKCI BKJIIOYAIOTh HM3KY CKJIAIHHX
MPOLECIB, 10 MPUBOIATH IO TeHepaitisawii i XxpoHizawil ioro,
BTpatd 3y0iB Ta MOSBH YCKIaAHEHb 3 OOKy iHIIMX OpraHiB.
Mera focnmipKeHHsI Moisirayia y BU3HAYCHHI PIBHS allONTHYHO
3MIHGHHX Ta HEKPOTH30BaHMX MOHOHYKIICAPHUX (Harouuris
KpOBI B  JUHAMII  PO3BUTKY  EKCIIEPHMEHTAIBHOTO
OaxTepiaJbHO-IMyHHOTO IIApOJOHTUTY. Y CTaTTi HaBeIECHO
pe3yJbTaT JOCITIDKEHb IMOKAa3HHKIB PAaHHBOTO Ta Ii3HBOTO
arnonTo3y MOHOLWMTIB KpoBi Ha 7-My i 30y 100y pO3BUTKY
3aMaJbHOTO MPOIECy B TKAHUHAX MAapOIOHTY. Y MiJUIOCTIIHUX
TBapHH BiIOMPaM KPOB, 3 SKOI BUAULLIIA MOHOLIUTH METOJOM
TpaieHTHOrO HeHTpudyryBaHHs. OLIHKY alonTo3y Ta HEKPO3Y
MOHOHYKJICApPHUX (DaroLUTiB MPOBOAWIN METOJOM HPOTOYHOI
nmasepHoi  muroduryopmmerpii.  OTpumaHi  pe3yibTaTH
CTaTUCTHYHO OIIPaLbOBYBAIN i3 3aCTOCYBaHHSM
[apaMeTPHYHHUX 1 HellapaMETPUUHUX METOJIB CTaTUCTUKU. [Ipu
[bOMY BHSBIICHa XapakTepHa [MHAMiKa 3MiH KUIBKOCTI
3aruONUX KIITHH B TIporieci (opMyBaHHS 3aMalbHOTO BOTHHIIA
y  TApOAOHTAIBHOMY  KOMIUIEKCI.  3O0Kpema,  mepedir
€KCIIEPUMEHTAIIEHOTO HAPOJIOHTHTY CYIPOBOJDKYBABCS
Mi/IBULLICHHSAM BMICTy aJICKCHH-TIO3UTHBHUX (PaHHIH aromnros)
Ta HEKPOTH30BAHUX MOHOLIUTIB, IO IOB 3aHO 3 IOCHJICHHSIM
IHTEHCHBHOCTI X YTBOpPEHHS Yy BIANOBIIb HAa aHTHUTCHY
crumysmito. [lpy manii MomenboBaHil martosorii peamizaris
IHIyKOBaHOI CMepPTi KIITHH BinOyBajacs MEPEeBaKHO IUIIXOM
aronTo3y.

KiodoBi ciioBa:  GakrepianbHO-IMYHHHII [ApPOIOHTHT,
3anaJieHHs1, MOHOHYKJIeapHi ()aroluTH, aronTo3, HeKpo3.

Crarrs Hapifinuia 15.11.201%.

HEKPOTHYECKO-AIIONTHYECKHWE U3MEHEHUSA
MOHOHYKJIEAPHBIX ®ATOLIUTOB KPOBU B
MEXAHM3ME PA3BUTHS DKCIIEPUMEHTAJIBHOI'O
BAKTEPUAJIBHO-UMMYHHOI'O TAPOJOHTHUTA

JlemkoBuy A. E.

MexaHu3Mbl  pa3BHTUSL  BOCHAIMTENIBHOTO — IIpomecca B
MIapOJIOHTATbHOM KOMILIEKCE BKIIOUAIOT PsiJ CIIOMKHBIX MPOLIECCOB,
MPHUBOLIIINX K TEHEpaIM3aMi U XPOHU3AIMH €70, OTepU 3yOOB U
MOSIBJIEHUSI OCJIOKHEHUH CO CTOPOHBI Jpyrux opraHoB. llens
HCCIIEI0BAHMS 3aKITIOYANIach B ONPEIENIEHHH YPOBHS allONTH-YECKHX
W3MEHEHHBIX W HEeKPOTH3HPOBAHHBIX MOHOHYKJIEAPHBIX (DaromuToB
KPOBH B IMHAMUKE PA3BUTHUS SKCIIEPUMEHTAILHOTO OaKTepHaibHO-
NMMYHHOTO TapoJOHTHTAa. B craTbe NpHBEREHBI pe3yIbTaThl
HCCIIE/IOBAaHUHA TOKa3aTeled paHHero M IO3JHETO  aroITo3a
MOHOLIMTOB KpoBH Ha 7-¢ 1 30-¢ CYTKH Pa3BUTHS BOCHIATUTEIHLHOTO
mpouecca B TKAHAX MApOJIOHTa. Y TOAOMBITHBIX SKMBOTHBIX
oTOMpaaM KpoBb, W3 KOTOPOH BBIIEISUIIM MOHOILMTBI METOIOM
IPaJMEHTHOr0 LeHTpU(yrupoBaHus. OLEHKY anonro3a ¥ HeKpo3a
MOHOHYKJICapHBIX ()aronuToB MPOBOJWIIM METOIOM IIPOTOUHOI
nmazepHO  1mroduyopumerpun.  I[lomydeHHBIE — pe3ynbTaThI
CTaTHCTHYECKU 00pabaThIBaIM ¢ IIPUMEHEHHEM MTapAMETPHIECKIX 1
HenapaMeTpUIeCKUX METONOB CTaTUCTHKH. [Ipy STOM BBISBICHA
XapakTepHas TMHAMUKA W3MEHEHHH KOJMYecTBa MOTHOIINX KIETOK
B mpouecce (opMHMpOBaHWS ~ BOCHAIMTENBHOIO  O4yara B
MapOJIOHTAIbHOM ~ KOMIUIEKce. B wacTHocTH, Xo# 3Kcmepu-
MEHTIBHOTO IMAPOJOHTHTA COMPOBOXKIAJICA MOBBIIIEHHEM COJIEp-
YKaHMS ANEKCHH-TIONOXKUTENBbHBIX (DAHHHI aroNTo3) M HEKPOTH3H-
POBAaHHBIX MOHOILIMTOB, YTO CBSI3aHO C YCHJICHHEM HHTEHCHBHOCTU
nx o0pa3oBaHMS B OTBET HAa aHTUTEHHYIO cTuMyssinuio. [Ipu man-
HOM MOZENMMpPYeMOH IaTOJIOTHH pealn3alisl HWHIyIUPOBAHHOI
CMEpTH KJIETOK IPOMCXO/IHIIA IIPEUMYIIECTBEHHO ITyTEM arloITo3a.

KnroueBble cioBa: OakTepHalbHO-UMMYHHBIA IapOIOHTHT,
BOCTIaJIEHNE, MOHOHYKJIEapHBIE (haroLuThl, alloNTo3, HEKPO3.
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