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Dynamics of changes in nonspecific resistance of guinea pigs under conditions of

formation of experimental periodontitis and immobilization stress

P. V. Olekshij

Lviv Medical Institute

Abstract

The aim of our study was to determine the phagocytic activity of leukocytes and
nitrosine tetrazolium test (NST - test) in the dynamics of experimental periodontitis (EP) and
immobilization stress (1S). It is established in the work that the indicators studied by us,
namely phagocytic number, phagocytic index and NST - test increase on the 3™, 5™ and 15™
days of our experiment. The above tests have a high diagnostic value and allow to
characterize the degree of activity of the inflammatory process and determine the participation
of individual parts of the body's defense mechanisms. The obtained results make it possible to
express the opinion that polymorphonuclear leukocytes take an active part in the formation of
EP and IS, as well as indicate the stimulation of metabolic processes in leukocytes.
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JAuHamika 3MiH Hecrienuu(PivYHOI PE3UCTEHTHOCTI MOPCHKMX CBMHOK 32 YMOB

(opmyBaHHS eKCIIEPMMEHTAIBHOI0 NAPAJOHTUTY TAa iMMo0ii3aniiiHoro crpecy

I1. B. Oaexuriii

JIbBiBCbKUIT MeTUYHMIA IHCTUTYT

Mertoto Hamoro AociikeHHs! Oya0 BUBYEHHS (aroluTapHOi aKTUBHOCTI JICHKOIUTIB
Ta TecTy HiTpocuHboro terpaszoiito (HCT — tect) B AMHaMILI PO3BUTKY €KCIIEPUMEHTAIbHOTO
napogontuty (EIl) ta immoo6inizamiiinoro crpecy (IC). ¥V poGoTi BCTaHOBJIEHO, 110
JOCTIKYBaH1 HAaMU MOKa3HUKH, a came (aronuTapHe uucio, parouurapuuit maekc ta HCT
— TECT 3pOcCTaroTh Ha 3-10, 5-y Ta 15-y n06u Hamoro excrepuMmeHty. Buie mocnimxyBaHi
TECTH MalTh BHUCOKY JIarHOCTHUYHY I[IHHICTb 1 JO3BOJIAIOTH XapaKTEpU3yBaTU CTYMIHb
AKTUBHOCTI 3alajibHOTO MPOIIECY Ta BU3HAUYUTU y4acThb OKPEMHUX JIAHOK MEXaHI3MIB 3aXUCTY
opranidmy. OpepkaHl pe3ylbTaTH MAalOThb MOXIIUBICTH BHUCIOBUTH JIyMKY MpO Te, IO
noiMop(HO-AIepH] JTEHKOIUTH TPUUMAIOTh aKTHBHY y4dacTh y ¢opmyBanni EIl ta IC, a
TaKO’X CBITYATh MPO CTUMYJISIIF0 METAOOIIYHUX MPOIIECIB Y JICHKOIIUTAX.

Kuarw4yoBi ciaoBa: mapoaoHTH; crTpec; MOJIMOPQHO-SIAEPHi  JIeHKOUMTH;

Hecnenu@iyHa pe3uCTEeHTHICTD.

JAnnamuka ndMeHeHu HecrienMPUIeCKON Pe3UCTEHTHOCTH MOPCKUX CBUHOK B
yca0BHAX (pOPMHUPOBAHMSA IKCIIEPUMEHTAIBLHOI0 NAPOIOHTUTA U HMMOOUIN3AIHOHHOT O

cTpecca

I1. B. Oaexinuii

JIbBOBCKHII MeIMIMHCKUI HHCTUTYT

Lenpto Hamero wuccieqoBaHus ObLIO  M3ydeHHE (arouuMTapHOW aKTHBHOCTH
JekouuToB M Tecta HUTpocuHero Terpazomus (HCT - Tect) B AMHaMuKe pa3BUTHS
SKCepuMeHTanbHOro napogontuta (3I1) n ummobunuzanuonHoro crpecca (MC). B pabote
YCTaHOBJIEHO, YTO HCCIIEAyeMble HaMM IIOKa3aTeld, a HMEHHO (aroluTapHOE 4YHCIIO,

¢arorurapusiii nuagexkc 1 HCT - Tect yBenuuuBatotcst Ha 3-e, 5-¢ u 15-e cyTku Haiero
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JKCIIEpUMEHTA. Bpllie uccienyemble TECTbI UMEIOT BBICOKYIO JIMArHOCTUYECKYIO LIEHHOCTh U
IIO3BOJIAIOT ~ XAPaKTEPU30BaThb CTENEHb AKTMBHOCTH BOCHAJIMTENIBHOIO IIpolecca W
OIIPENEIUTh Yy4acCTHE OTIEIbHBIX 3BCHBEB MEXAaHU3MOB 3allUTHl opranusMa. IlosydeHHble
pe3yabTaThl JAIOT BO3MOXKHOCTH BBIPA3UTh MHEHHE O TOM, YTO MOJUMOPGHO-sSICpHBIC
JEWKOUUTHl TPHUHUMAIOT aKTHBHOE Yydactue B ¢opmupoBanuun Ol m UC, a Taxke
CBUJIETEIBCTBYIOT O CTUMYJISLIMY META0OJINYECKUX MIPOLECCOB B JIEHKOLUTAX.

KiroueBbie ci10Ba: NMapoJOHTHUT; CTpecc; MOJUMOPGHO-siAepHbIe JTeHKOUUTHI;

HeCHeIII/l(l)I/I‘{GCKaH PE€3UCTEHTHOCTD.

Introduction. To date, the most pressing problem of dentistry is periodontal disease,
especially generalized periodontitis. Their prevalence reaches among people aged 35-44 years
and older 92-98% [5] and increases among young people (19-24 years) to 30%, and 25-30
years - more than 60% [8]. The development of generalized periodontitis occurs against the
background of complex disorders of homeostatic balance of the body and is accompanied by
its intoxication and sensitization, reduced anti-infective protection, the development of
complications. Non-specific reactivity factors play an important role in the body's anti-
infective protection [4].

Polymorphonuclear leukocytes are one of the leading link in this system. Together
with macrophages, they are involved in the absorption and disintegration of antigens, which
produce a number of antiviral and bactericidal substances, mediators of inflammation. It is
established that the violation of nonspecific resistance in patients is one of the significant
reasons for the formation of a chronic course of a disease [7].

It is known from the literature that the combined pathology leads to significant
changes in physiological processes in the body, reduces adaptive reserves, affects the course
of the underlying disease, complicates diagnosis and is more difficult to treat [6]. We chose
periodontitis and stress as a pathophysiological model for comorbid pathology.

Thus, the aim of our study was to study the phagocytic activity of leukocytes (PhLA)
and nitrosin tetrazolium test (NST-test) in the dynamics of experimental periodontitis (EP)
and immobilization stress (1S).

Material and methods of research. Experimental studies were performed on 40
guinea pigs (males), weighing 0.18-0.21 kg, kept on the standard diet of the vivarium of
Danylo Halytsky Lviv National Medical University. Guinea pigs were divided into four

groups (10 in each): the first - intact animals - control; the second (experimental) group -
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animals with experimental periodontitis and immobilization stress (3™ day), the third group
included guinea pigs with EP and IS on the 5" day of the combined model process, to IV -
animals with EP and IS on the 15" day).

Experimental periodontitis was modeled by the method of ZR Jogan (1983) [3].
Immobilization stress was reproduced by the method of PD Horizontov (1996) [2]. We
selected fixed days (3", 5" and 15%) for studies that corresponded to the classic stages of
acute inflammation. All experiments on laboratory animals carried out with following the
European Convention for the protection of vertebrate animals used for experimental and other
scientific purposes (Strasbourg, 1986), Council Directive 2010/63 / EU, the Law of Ukraine
3447- 1V "protection animals from the cruelty,” the general ethics of animal experimentation
adopted by the first national Congress on bioethics in Ukraine (2001).

We evaluated nonspecific resistance of the organism by studying phagocytic number
(PhN) [1], phagocytic index (Phl) [1] and NST test [1] in peripheral blood of guinea pigs at
certain stages of development of the experimental comorbid model. Digital results were
processed by statistical method using Student's criterion.

Research results and discussion. Studying Phl in peripheral blood of guinea pigs at
EP and IS we observe the following picture: the phagocytic index, as well as PhN on the 3"
day increases by 55,5% (p>0,05) and 69,0% (p>0,05) ), respectively, at the level of control
values (p>0.05). Further, Phl increases even more, namely on the 5" and 15" day by 61.1%
and 70.2%, respectively, compared with the control (p<0.05). Similar, only even more
significant changes occur with the phagocytic number: an increase of 85.7% and 90.4%,
respectively, on the 5 and 15" days of the experiment against group I animals (p<0.05).
Thus, summing up the change in PhAL in guinea pigs in EP and IS, we see the progression of
leukocyte activity under these conditions.

We also studied the NST test, which is recognized as one of the most objective criteria
for assessing the functional status of polymorphonuclear leukocytes in the peripheral blood.
The results of the study showed that the indicators of this test increased during all the days
studied by us: on the 3" 5™ and 15" days, respectively, an increase of 66.1%, 74.5% and
83.0% compared with the control group animals (p<0.05), which indicates possible
stimulation by the nonspecific resistance.

The dynamics of the level of non-specific resistance in the blood of guinea pigs in EP

and IS are presented in table 1.
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Table 1. The level of PhAL and NST test in the blood of guinea pigs in EP and IS. (M

+m, n =40)

Form of "
: Duration of the | Number of 0 0 0
experiment disease in days animals Phl,% PhN,% NST test,%
AL Sl 10 635+41 | 42407 | 59+11
Control e e e
. . 3 10 98,8+5,1 7,1+0,7 9,8+1,7
Guinea pigs
with EP and IS 5 10 102,3+5,2 7,8+0,7 10,3+1,8
15 10 108,1+5,3 8,0+0,8 10,8+1,3

Conclusions. The above research tests (PhAL and NST) have a high diagnostic value
and allow to characterize the degree of activity of the inflammatory process and to determine
the participation of individual parts of the body's defense mechanisms. The obtained results
give an opportunity to express the opinion that polymorphonuclear leukocytes take an active
part in the formation of EP and IS, as well as indicate the stimulation of metabolic processes
in leukocytes.
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