Regeda S. M. The role of disorders of immune processes in the pathogenesis of the formation of periodontitis on the background of
experimental pneumonia and their correction tetrazolium. Journal of Education, Health and Sport. 2017;7(1):350-358. eISSN 2391-
8306. DOI http://dx.doi.org/10.5281/zenodo.268001

http://ojs.ukw.edu.pl/index.php/johs/article/view/4225

The journal has had 7 points in Ministry of Science and Higher Education parametric evaluation. Part B item 754 (09.12.2016).
754 Journal of Education, Health and Sport eISSN 2391-8306 7
© The Author (s) 2017;
This article is published with open access at Licensee Open Journal Systems of Kazimierz Wielki University in Bydgoszcz, Poland
Open Access. This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any noncommercial use, distribution, and reproduction in any medium,
pmvnded the original aulhor(s) and source are credited. This is an open access article licensed under the terms of the Creative Commons Attribution Non Commercial License

4.0/) which permits unrestricted, non commercial use, distribution and reproduction in anv medium, provided the work is properly cited.
This is an open acness article licensed under the term: ‘of the Creative Commons Attribution Non Commercial License (http://er 'by-nc/4.0/) which permits unrestricted, non commercial
use, distribution and reproduction in any medium, provided the work is properly cnted
The authors declare that there is no conflict of interests regarding the publication of this paper.
Received: 02.01.2017. Revised 16.01.2017. Accepted: 24.01.2017.

UDC: 616.24-002-092:612.013-676

THE ROLE OF DISORDERS OF IMMUNE PROCESSES IN THE PATHOGENESIS
OF THE FORMATION OF PERIODONTITIS ON THE BACKGROUND OF
EXPERIMENTAL PNEUMONIA AND THEIR CORRECTION TETRAZOLIUM

S. M. Regeda

Lviv National Medical University named after Danylo Halytsky, Ukraine
Health Ministry of Ukraine, Kiev, Ukraine

Abstract

In a gradual decrease in the content of T-lymphocytes and increased B-lymphocytes
and circulating immune complexes (CIC) in the blood for 4-th, 8-th, 10-th and 18-th in the era
of the development of periodontitis on the background of experimental pneumonia compared
with control. Use (EP) thiotriazoline led to an increase in the level of T-lymphocytes and a
decrease in the content of B -lymphocytes and the CIC with periodontitis and EP.

Key words: periodontitis, experimental pneumonia, immune system,

thiotriazolin.

The respiratory diseases constitute a large proportion in the pulmonology clinic,
among which pneumonia is one of the leading places [2, 3].

It takes 30-45% of all diseases of the bronchopulmonary apparatus [4]. No less
common is periodontitis among dental pathology [1, 2].

Quite often Rob oti practicing physicians — pulmonologists and dentists there are cases

of concomitant diseases, namely, pneumonia and periodontitis. There is a definite relationship
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for the formation of periodontitis, which developed on the background of pneumonia due to
the fact that any inflammatory process, including in the lungs is caused by different types of
bacteria that can spread throughout the body by blood or lymph and be recorded in the
periodontal tissues and the subsequent development of periodontitis. Also from literature it is
known that the immune system actively participates in protisnetsya protect the body [3].

Currently, a promising direction of pharmacotherapy of disorders of metabolic and
immune processes in inflammatory and allergic diseases is the use of antioxidants and
immunocorrecting means, in particular thiotriazoline, which has antioxidant properties,
normalizes the immune system and anti-inflammatory effect [3].

Given this, the aim of our research was to study peculiarities of changes of separate
indicators of the immune system in the blood of periodontitis on the background of
experimental pneumonia (EP) and establish corrective actions for them thiotriazoline.

Materials and methods. Experimental investigations were carried out on 65 guinea
pigs (males) weighing 0,18 - 0,21 kg. guinea pigs were divided into three groups:

- the first group — intact animals (control) (15 animals)

- the second group of guinea pigs with EP and periodontitis in a 4-day (10
animals) — before treatment

- the third group of guinea pigs with EP and periodontitis on the 8-day (10
animals) — before treatment

- the fourth and fifth groups of guinea pigs with EP and periodontitis at 10-th
and 18-th days (20 animals) — before treatment

- the sixth group — animals with the EP and periodontitis after correction
tetrazolium, which was administered intramuscularly at a dose of 100 mg/kg daily from 10-th
to 18-th day of the experiment (10 animals).

For interpreting received data and reporting conditionally allocated two periods: the
early guinea pigs for 4-th and 8-th days EP and periodontitis, late period, animals from EP
and periodontitis 10-th and 18-th days.

Experimental pneumonia was reproduced by the method of V.N. Shlyapnikova, T. L.
Malt, A.S. Stepanova [5].

Periodontitis reproduced by the method of A.N Resurrection [1].

Deceptively guinea pigs under ether anesthesia at 4-th, 8-th, 10-th and 18-th day the
formation of the inflammatory process in the lungs and periodontitis, and in intact animals

and take blood for immunological studies.
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Determined the content of T and B-lymphocytes (CD3; and CDi9) in the blood
according to the method of E.F. Chernushenko, L.S. Kogosova [6]. The level of circulating
immune complexes (CIC) in the blood according to the method Haskova V., Kaslik J. [7].

The resulting digital results were treated by statistical method for Studentum.

Research results and discussion

The results of immunological studies have revealed violations of immune homeostasis
in animals with the development of periodontitis on the background of experimental
pneumonia (EP) both before and after use of the drug thiotriazoline. In particular, the 4-th day
the formation of periodontitis in the conditions of the EP was a slight decrease in the content
of T-lymphocytes by 19,6% (P<0,05) and an increase in the level of b lymphocytes and the
CIC, respectively, by 27,2% (P<0,05) and 29,2% (P<0,05) relative to control. Further to 8-day
inflammatory processes in the periodontal tissues and the lungs was observed further fall in
the level of T-lymphocytes by 43,2% (P<0,05) and elevated levels of lymphocytes and the
CIC, respectively, and 49,6% (P<0,05) and 61,2% (P<0,05) against the first group of guinea
pigs, indicating that the inhibition of cell stimulation and humoral immunity.

Late period formation of periodontitis and EP that consisted of 10-and 18-day
experiment was accompanied by a deepening of these changes, in particular the level of T-
lymphocytes was lower respectively by 87,6% (P<0,05) and 91,2% (P<0,05), and the content
of B-lymphocytes continued to grow respectively 65,4% (P<0,05) and 80,5% (P<0,05) and
CEC 74,2% (P<0,05), 96,3% (P<0,05) when compared with intact animals.

So, the immunological study of certain indices of the immune system enabled to detect
their violations, which were apparent gradual increase in the level of the CIC and B-
lymphocytes and decrease of T-lymphocytes in the blood with periodontitis in terms of EP.
Application of thiotriazoline, which was administered intramuscularly at a dose of 100 mg/kg
for 8 days (10 to 18 days) led to a decrease in the level of B-lymphocytes and the CIC,
respectively by 31,2% (P<0,05) and 38,7% (P<0,05) and an increase in the content of T-
lymphocytes by 29,8% (P<0,05) is the group of animals with periodontitis on the background
of the EP, which were not affected by this pharmacological mediator, indicating its

monocolour action on the disturbed immune homeostasis.
Conclusions

1. Conducted immunological studies in all groups of animals (intact, with

periodontitis and EP in the dynamics of their development) showed a consistent increase in
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the level of B-lymphocytes and the CIC and reduce the content of T-lymphocytes in the
blood, indicating a stimulation of the humoral amid the suppression of cellular immunity.

2. Application of thiotriazoline led corrective influence on the performance of a
compromised immune status with condition for the development of experimental periodontitis

and pneumonia.
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POJIb NOPYIIEHb IMYHHUX ITPOIECIB Y TIATOT'EHE3I ®OPMYBAHHS
IMAPOJOHTHUTY HA TJII EKCOHEPUMEHTAJBHOI THEBMOHII TA iX
KOPEKIIS TIOTPHA3OJIITHOM

C. M. Perena

JIbBiBCHbKHUI1 HAliIOHAJILHUH MeIMYHNI YHiBepcuTeT iMeHi lannia I"aaunbkoro

MinicTepcTBO 0X0poHHM 310poB’s1 YKpainu, Kuis

Pe3rome

VY poOOTI BCTAaHOBJIEHO MOCTYNOBE 3HW)KEHHSA BMICTY T-miM(QOIUTIB Ta 3pOCTaHHS
piBHs B-nimponutis 1 nupkymorounx imyHHux komruiekciB (LIK) y kpoBi Ha 4-y, 8-y, 10-y i
18-y n00M pO3BUTKY MapOJOHTUTY Ha TJ1 €KCIMEPUMEHTAIbHOI TMTHEBMOHII B TOPIBHSHHI 3
KOHTpoJieM. BukopucTanHs TIOTprazoliHy IpU3BOAUIIO 10 MiABUIIEHHS piBHS T-miMdonuTis
Ta 3HIWKeHHS BMicTy B-nimdonuris 1 L{IK npu naponontuti Ta EIL

KirouoBi ciioBa: napogoHTHT, eKCllepUMEHTAJNbLHA MHEBMOHisl, IMyHHa cucTeMa,

TIOTPHA30JIiH.

POJIb HAPYIIEHUI UMMYHHBIX ITIPOIIECCOB B ITIATOT'EHE3E
®OPMHUPOBAHMS MAPOJJOHTUTA HA ®OHE SKCIIEPUMEHTAJILHOM
INHEBMOHHUH U UX KOPPEKIIUA TUOTPUA3OJINHOM

C. M. Perena

JIbBOBCKHM HAMOHAJIbHBIN MeIUUMHCKUNA YHUBepcuTeT nMenn Jdanniaa I"anuukoro

MuHuCTEepCTBO 3ApaBoOXpaHeHus1 Y kpaunnbl, Kues

Pesrome

B pabore ycTaHOBJIEHO NOCTENEHHOE CHMXKEHHME YpoBHA T-muM@ouuToB
yBEJIMUEHUE COAEp)KaHUS B-ITMM(OLUTOB M IMPKYIUPYIOIIUX HMMYHHBIX KOMIUIEKCOB
(IUK) B xpoBu Ha 4-e, 8-e, 10-e m 18-e CyTkM pa3BUTHS MapOJOHTHTA B YCIOBHUSX
sKciepuMeHTanbHOi mnHeBMoHMH (DII) mo cpaBHeHuMio ¢ KoHTposeM. [IpumeHeHus
THOTPHUA30JIMHA BBI3BIBACT CHUXKEHUS YypoBHS B-nmumpouuror m LUK u yBennuenus
conepxanus T-mumdoruToB npu napogoHTutre Ha pone JII.

KiroueBble ci10Ba: MapogOHTHT, IKCHEPUMEHTAJbHAsi ITHEBMOHHS, UMMYHHasi

CuCTeMa, THOTPUA30JIUH.
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3axBOpIOBaHHS  OpraHiB  JUXaHHS  CKJIQJaloTh  BEIUKY I[HTOMY Bary B
MyJABMOHOJIOTIYHIN KIIIHIII cepes SKUX ITHEBMOHIS MMOCijae 0lHE 3 YUIbHUX MicIb [2, 3].

Bona 3aiimae 30-45% Bim ycix 3axBOproBaHb OpoHXoJereHeBoro amapary [4]. He
MEHIII PO3MOBCIOPKEHUM € MMAPOJIOHTHUT CePe]] CTOMATOJIOTTYHO1 maToJorii [1, 2].

Jlocuth 4Yacto y poOOTi MPaKTUYHHX JIKapiB — IYJIBMOHOJIOTIB Ta CTOMATOJIOTIB
CIIOCTEpIraloThCsl BUNAJAKKA IOETHAHUX 3aXBOPIOBaHb, a CaMe ITHEBMOHIl 1 MapoOJOHTHUTY.
Icaye neBHUIT 3B'130K (OpMYBaHHS MAPOJOHTHTY, IO PO3BUHYBCS HA TJIi MHEBMOHII Yepes Te,
o0 Oy/b SIKUH 3arajibHUM Mpoliec, Y TOMY YMCII 1 B JIETEHSIX CIPUYMHSETHCS PI3HUMU BUIaMU
0akTepidf, SKI MOXYTb PO3IMOBCIO/KYBATHCS 10 OpPraHi3My TOKOM KpoBlI 4u JiMpu 1
3aHOCHTUCh y TKaHUHH MapOJOHTY 3 HACTYIHUM pPO3BHTKOM IIAPOJOHTHTY. Takox 3
JITepaTypu BIJOMO, 10 IMyHHa CHUCTeMa NMpHUIIMaEe akTUBHY y4acTb B MPOTHIH(EKUIIHHOMY
3axHUCTi oprauizmy [3].

Huni nepcnexkTuBHUM HampsMKoM ¢apMakoTeparnii HOpylieHb MeTa0oJIYHUX 1
IMyHHHUX TIpOLECIB MpH 3alajlbHUX Ta aJepPriyHUX 3aXBOPIOBAHHSX € 3aCTOCYBaHHS
AHTHOKCHJIAHTIB Ta IMYHOKOPUIYIOUMX 3ac00iB, 30KpeMa TIOTpHA30JiHYy, SKUH Mae
AHTUOKCHJIAHTHI BJIACTHBOCTI, HOPMaJi3ye MOKa3HUKH IMYHHOI CHCTEMH Ta MPOTH3aIaIbHYy
aito [3].

3 orysiay Ha 1€ METOIO HAIIOTO JOCHTIHKEHHS 0yJI0 BUBUEHHS 0COOJIMBOCTEH 3PYIICHB
OKPEMUX MOKAa3HUKIB IMYHHOT CHCTEMH B KPOBi IIPHU MAPOJOHTUTI HA TJI1 €KCTIEPUMEHTATBHOT
nueBMoHil (EIT) Ta BcTaHOBIIEHHS KOPUTYIOUOT i HA HUX TIOTPUA30JIiHY.

Marepiaim Ta MeTOAU A0CTiIxKeHHs. EXciepuMeHTaIbHI TOCTKEHHS MTPOBOIMIIH
Ha 65 MOPCHKUX CBHHKaxX — caMisgx macoro 0,18 - 0,21 kr. MopchbKi CBUHKH OyJId PO3/UICHI
Ha TPU TPYIHU:

- Tnepiiia rpymna — IHTaKTHi1 TBapuHU (KOHTPOJb) (15 TBapuH)

- npyra rpymna — Mopcbki cBuHkM 3 EIl Ta mapomontutom Ha 4-y mody (10
TBAapWH) — J0 JTIKYBaHHSA

- Tpers rpyma — Mopcbki cBuHKU 3 EIl Ta mapomontutoM Ha 8-y mody (10
TBapHH) — JI0 JIIKYBaHHS

- 4yeTBepTa 1 m’ara rpynu — Mopcbki cBuHKU 3 EIl Ta mapononTurom Ha 10-y i
18-y no6u (20 TBapuH) — 10 JNIKyBaHHS

- mocta rpyma — TBapuHu 3 EIl 1 mnapomoHTHTOM Micis — KOpeKIii
TIOTPUA30TIHOM, SIKUI BBOJWIM BHYTPIITHOM 's130B0 Y 1031 100 Mr/kT moaenHo macu 3 10-oi

no 18-y no6u exciepumenty (10 TBapuH).
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Jnst iHTepripeTanii oJep>KaHuX JaHuX Ta iX MOJaHHS YMOBHO BHUJUISUIM JIBA TIEPIOu:
paHHIl — MOPCBKi CBHHKH Ha 4-Ty 1 8-y no6m po3sutky EIl Ta mapomoHTHTy, Mi3Hii nepioa-
tBapunu 3 EIl ta mapogonturom Ha 10-y Ta 18-y nobwu.

ExcnepumeHTanpHy THEBMOHIIO BinTBoproBanu 3a meronom B. H. Hlmsamaukosa,
T. JI. ConomoBoi, A. C. CrenanoBoi [5].

[Mapomontut BinTBOproBaiu 3a MetogoM O. H. Bockpecencokoro [1].

MOpPCBHKUX CBHHOK JEKaIiTyBajH Mif epipHUM Hapko3oMm Ha 4-y, 8-y, 10-y Ta 18-y
n00u (hopMyBaHHS 3aMajJbHOTO MPOLIECY B JIETEHSIX Ta MAPOJIOHTHTI, 1 Y IHTAKTHUX TBApHH Ta
3a0upany KpoB I IMYHOJIOTTYHUX JOCIIKEHb.

Buznavamu Bmict T 1 B mimdommrie (CH3 1 CHi9) B KpoBi 3a MeETOAOM
E. ®. Yepnymenko, JI. C. Korocosa [6]. PiBens nupkymitorounx iMmyHHux komiuiekcis (LIK) B
KkpoBi 3a metosioM V. Haskova, J. Kaslik [7].

OTtpumaHi TUPPOBI Pe3yNIbTATU TOCTIKEHb ONPALIOBAIM CTATUCTUYHUM METOJIOM 32
CrprofeHTOM.

PesyabTaTH 10c/ai1KeHb Ta iIX 00roBOpeHHs

Pe3ynbraTti IMyHOJIOTTYHUX JTOCTIIKEHb MOKa3aJId OPYIICHHS IMYHHOTO TOMEOCTa3y
y TBapyH 3 PO3BUTKOM MapOJOHTHUTY Ha TJIi ekcriepuMeHTabHOI mHeBMOHII (EIT) six 1o Tak i
Micasi BUKOPHUCTAHHS TMpernapaTy TIOTpua3oiHy. 3okpemMa Ha 4-y 100y ¢opMyBaHHS
napogoHTUTy B ymoBax EIl BimOyBanocs He3HauHe 3HIKEHHA BMICTy T-miMponuTiB Ha
19,6% (P<0,05) ta 3pocranns piBHsa B-nimdonuris 1 L{IK BianosigHo Ha 27,2% (P<0,05) Ta
29,2% (P<0,05) BinHOCHO KOHTpout0. Jlani Ha 8-y 100y 3anmanbHUX MPOLIECIB y MapOIOHTI Ta
JIETeHAX CIIocTepiranocs mojaibiue namiHHsa piBHA T-miMdouutie Ha 43,2% (P<0,05) Ta
nigsuiienns smicty B-nmimdonuTie 1 LIK Bianmosigno Ha 49,6% (P<0,05) 1 61,2% (P<0,05)
MPOTU TEpUIOi TPYNMH MOPCHKUX CBHHOK, IO BKa3yBajoO Ha MpPUTHIYEHHS KIITHHHOTO Ta
CTUMYJISIIIIIO TYMOPaJIbHOTO IMYHITETY.

[Tizniii nepioa dopmyBanHs napogontuty ta EIl, mo oxormoBaB 10-y i1 18-y mobu
€KCIIEPUMEHTY CYIPOBOJXKYBABCsI MOTIHOJICHHIM 3a3HaY€HUX 3pPYILIEeHb, 30KpemMa piBeHb T -
nimboruTie OyB 3HMXKEHUM BinmoBigHo Ha 87,6% (P<0,05) i 91,2% (P<0,05), a BMmicT B-
TiMGOIUTIB MPOJOBXKYBaBCA 3pocTaTu BigmosinHo Ha 65,4% (P<0,05) 1 80,5% (P<0,05)ta
LIK 74,2% (P<0,05) 1 96,3% (P<0,05) npu nopiBHAHHI 3 TPYNOIO IHTAKTHUX TBAPHH.

OTxe, MpoBeieH1 IMYHOJIOTIUHI JOCTIIKEHHS. OKPEMUX MOKAa3HUKIB IMyHHOT CUCTEMHU
JI03BOJIMITM BUSIBUTH 1X TOPYILEHHS, SIK1 IPOSBIISUIMCS MOETarnHuM 3pocTtanHsaM piBHs LK 1 B-
TiMQOUUTIB Ta 3HIKEHHAM BMicTy T-miM¢ouuTiB y KpoBi Ipu mapoAoHTHTI B ymoBax EIL

3acTocyBaHHS TIOTPHA30JIiHY, SIKHH BBOAMIM BHYTPIIHBOM 5130BO y 1031 100 Mr/kr macu
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Brpo1oBk 8 mHIB (3 10-0i mo 18-y n00um) mpu3BOaMIO 1O 3HMKEHHS piBHSA B-nmiMboruTiB i
HIK Bigmosinuo Ha 31,2% (P<0,05) 1 38,7% (P<0,05) ta ninBumenHs Bmicty T-miMdonuTis
Ha 29,8% (P<0,05) npotu rpynu tBapuH Ha 18-y noOy 3 mapomonturom Ha 1ii EIl, sxi ne
MiITAaBAINCS BIUIMBY LBOTO (PAPMAKOJOTIYHOTO CEpeHHMKA, IO BKa3yBaJlo Ha HOTO

IMYHOKOPHTYIOUY Jif0 Ha IOPYIICHUH IMYHHHI TOMEOCTa3.

BucHoBku

1. [IpoBeneH1 IMYHOJIOTIUHI AOCHI/KEHHSI y BCIX Ipynax TBapuH (IHTAKTHHX, 3
napogoHturoMm 1 EIl B nuHamini iX po3BUTKY) IOKa3ajo MOCIHIOBHE 3pOCTaHHsS piBHsS B-
aimporuTie 1 HIK Ta 3HMkeHHs Bmicty T-mM@ouuTiB y KpoBi, IO CBIIYWIO MPO
CTUMYJISILIIIO TYMOPaIbHOIO Ha TJII HPUTHIYEHHS KJIITUHHOTO IMYHITETY.

2. 3acTocyBaHHSl TIOTPHUA30JIIHY 3YMOBIIIOBAJIO KOPUTYIOUMH BIUIMB HOTO Ha
MOKa3HUKH TOPYIIEHOrO0 IMYHHOTO CTaTycy 3a YMOB PO3BUTKY MapoOJOHTUTY Ta

€KCIIEpUMEHTAIILHOT ITHEBMOHI].
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