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ABSTRACT

Generalized periodontitis is one of the most common d
ental diseases and is one of the main causes of tooth loss
in young and mature people. Recently, the etiology and
pathogenesis of this disease, which is prone to a persis-
tent and aggressive course with unstable results of com-
plex treatment, have become a priority in the study of the
problem of rapidly progressive generalized periodontitis.
The results of the study are based on a comprehensive
clinical and immunological examination of 59 patients
with a diagnosis of rapidly progressive generalized peri-
odontitis of I-11 and I1-111 severity, aged 30 to 52 years
(the average age was 35.4 + 1.4 years on average),
among they were observed 31 (53%) women and 28
(47%) men who did not have other general somatic dis-
eases that could affect the immunological status during
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the examination.

It was found that in patients with rapidly progressive gen-
eralized periodontitis, between violations of the local
production of basic immunoglobulins (SIgA, IgA, IgG and
IgM), cytokines (IL-18, TNF-a, IL-4) and bacteria inhab-
iting periodontal tissues with different drug sensitivity to
antibacterial drugs, there is a close relationship. It has
been proved that in patients with rapidly progressive gen-
eralized periodontitis against the background of coloniza-
tion of periodontal tissues with resistant strains of
periodontopathogenic bacteria to protocol antibacterial
therapy, the level of production of pro-inflammatory me-
diators of the immune response increases more signifi-
cantly, simultaneously with a decrease in the synthesis of
the oral mucosa SIgA, IgM, INF-y-a, INF-y and phagocyt-
ic activity of blood neutrophils than when detecting drug-
sensitive bacteria.

Key words: rapidly progressive generalized periodontitis,
bacterial resistance, system of mononuclear phagocytes,
immunity.

A.C. Jlopocuna
JuenponeTpoBckas MEAUILIMHCKAS aKaJeMHUsI

3AKOHOMEPHOCTH
UMMYHOJOTMYECKHUX HAPYIIEHUA
Y BOJIBHBIX BBICTPOIIPOI'PECCHUPY1O-
UM I'EHEPAJIN30BAHHBIM
MHAPOJOHTUTOM
C JIEKAPCTBEHHO-9YBCTBUTEJIbHBIMH
N JEKAPCTBEHHO-PE3UCTEHTHBIMH
IHAPOAOHTOITATOI'EHHBIMH
BAKTEPUAMMU

Tenepanuzoeannolil. napooOHmum OMHOCUMCSL K HUCTY
Haubonee pacnpoCMpaHeHHbIX CIMOMAMONIOSUYECKUX 3d-
bonesanuil u AGAAEMCsi OOHOU U3 2NAGHBIX NPUYUH NOMeEPU
3y608 y Uy MOL00020 U 3peno2o 8ospacma . B nocreonee
6peMsi NPUOPUMEMHbIM HANPAGLEHUEM 6 U3VUeHUU Npo-
Onemvl  OLICMPONPOSPECCUPYIOULE20  2eHEPATUZ08AHHO20
napOOOHMUMA CIMAIU 0NPOCHL IMUOLOLUU U NAMO2EHEe3A
9mMo20 3ab01e8aHUsl, CKIOHHO20 K YHOPHOMY U A2Peccus-
HOMY MEYeHUur0 ¢ HeCMOUKUMU pe3Vibmamam Kom-
niekchoeo nevenus. Pezynbmamoel ucciedosanus 6azupy-
IOMCsl HA KOMNLEKCHOM KAUHUKO-UMMYHOL0SULECKOM 00-
cnedosanuu 59 bonvubix ¢ ouaznozom bvicmponpocpec-
cupyrowuil eenepanuzosannviii napooowmum I-11 u 11-111
cmenenu msxicecmu, 8 sospacme om 30 0o 52 nem (cpeo-
Hul eospacm cocmasui 6 cpednem 35,4%1,4 nem), cpedu
nux nabmooanuce 31 (53%) owcenwpuna u 28 (47%) myorc-
YUK, KOMOpble He UMenu OpPYy2Uux 00WecoOMAmuYeckux 3d-
bonesanuil, KOmopvie Mo2nu Obl GIUAMb HA UMMYHOLO2U-
yecKuil cmamyc 6 npoyecce 00C1e008aHUs.

Yemanoesneno, umo y 6onvuvlx Ovicmponpozpeccupyio-
WUM 2eHEPAaNU3068AHHbIM NAPOOOHIUTNOM, MENHCOY HaApy-
WEHUSIMU JIOKALBHOU RPOOVKYUU OCHOBHBIX UMMYHO2IO0-
oyaunos (SIQA, I1gA, 19G u IgM), yumokunos (HUJI-15,
DHO-a, UJI-4) u sacensiiowumu napooonmaibivle mrkaHu
baxmepusimMu ¢ pasnuyHoOU 1eKAPCMEEHHOU Yy8CmMEUmeb-
HOCMbIO K aHMUOAKmMepUaibHblM NPenapamam, Cyujecm-
gyem mecHas 63aumoceésnsv. JJokazano, ymo y OO0bHbIX
ObICMPONPOSPECCUPYIOWUM — 2EHEPATUZ0BAHHBIM — NAPO-

OOHMUmMOM Ha (PoHe 3aceneHusi NapOOOHMANbHLIX MKA-
Hell Pe3UCMENMHbIMU WMAMMAMU NAPOOOHMONATNO2EH-
HbIX Oakmepuil K NPOMOKONbHOU AHMUOAKMEPUATbHOU
mepanuu, 6ojiee 3HAYUMENbHO BO3PACMAEN YPOBEHb NPO-
OVKYUU NPOGOCNANUMENbHBIX MEOUAMOPO8 UMMYHHO20
omeema, 0OHOBPEMEHHO CO CHUIICEHUEM CUHMe3d CAU3U-
cmoti nonocmu pma SIQA, 1gM, UH®-a, HHD-y u ¢hazo-
YUMapHou aKmueHOCmu Heumpo@puios Kpoeu, Yem npu
8bISIGNICHUU JIEKAPCTNBEHHO-YY8CMEUINENbHBIX OAKMePUiL.
Knrouesvle cnosa: bvicmponpozpeccupyiowuii 2eHepanu-
306aHHbIL  NAPOOOHMUM, OAKMEPUATLHASL PE3UCTHEHM -
HOCMb, CcUCmeMa MOHOHYKIEeApHbIX (azoyumos, uMMy-
Humenm.

0.C. Jlopozina
JuinpornerpoBcbka Meanyna AkageMis

3AKOHOMIPHOCTI IMYHOJIOI'TYHHUX
HHOPYHIEHB Y XBOPUX
HMBUIKOITPOI'PECYIOUYNM

I'EHEPAJII3OBAHUM ITAPOJJOHTUTOM

3 JIKAPCBKO-UYTJIUBUMM I
JIKAPCBKO-PESUCTEHTHUMHN
ITAPOJOHTOINATOI'EHHUMMA
BAKTEPISIMH

Tenepanizoeanuii napodormum GIOHOCUMbCS 00 YUCAA
HAUOIbWL NOWUPEHUX CIMOMATNONOZIYHUX 3AX8OPIOBAHD |
€ OOHIEN 3 207106HUX NPUYUH empamu 3Y0i8 y 0cib MoJo-
0020 [ 3pinozo 6iky . OCmMaHHIM 4acoM NPIOPUMEmHUM
HanpsAMKOM 'y GUGUeHHI npobiemu Oucmponpozpeccupy-
10ujeco 2eHepanizoe8ano20 NapoOOOHMUMy Cmany NUMAaHHs
emionozii i namozene3y Ybo2o 3ax60PI0GAHHS, CXUNLHOZO
00 Hanone2nugozo i azpecusrHo2o nepedicy 3 HeCmitlKumu
pe3yibmamamu KOMNIeKCHo2o JNiKyeanHus. Pesynemamu
0ocniodceHHss 0a3yIomvbCs HA  KOMNJIEKCHOMY  KIiHIKO-
imyHonoziunomy obcmexcenni 59 xeopux 3 Oiacnosom
Lsuoxonpoepecyrouuii eenepanizosanuti napooowmum |-
I H-111 emynens msicxocmi, y siyi 6io 30 0o 52 poxis
(cepeoniil gix cknag @ cepednvomy 35,4+1,4 poxkis), cepeo
nux cnocmepicanucs 31 (53%) owcinka i 28 (47%) uwonosi-
Kig, 5Ki He MaAu [HWUX 3a2a1bHOCOMAMUYHUX 3AX6OPIO-
8aHb, SKI MO2IU O BNAUBAMU HA IMYHOLOSTYHUL CIMAMYC 8
npoyeci obcmedcennsl.

Bcmanoeneno, wo y xeopux bucmponpozpeccupyowum
2eHepaniz08aHuUM NApOOOHMUMOM, MIidC NOPYUWIEHHAMU
JIOKan6HOI npodykyii ocnosnux imynoenobyuinie (SIgA,
IgA, 19G i IgM), yumoxinis (IJI-15, ®HII-o0, IJI-4) i 3ace-
JISIIOMb NAPOOOHMANIbHI MKAHUHU OAKMePIIMU 3 PIZHOI0
JIEKAPCLKOW 4YMAUBICIIO 00 AHMUOAKMEPIANbHUX Npend-
pamis, icHye micHUll 83aEmo38'130k. [losedero, wo y x60-
PUX  WBUOKONPOSPECYIOUUM 2EHEPANi308AHUM NAPOOOH-
MUMOM Ha Mii 3aceileHHs napoOOHMANbHUX MKAHUN pe-
SUCMEHMHUMU WMamMamu napooOHMONAMOo2eHHbIX 0axK-
mepiti 00 NPoOmMoOKOIbHOI anmubaxmepianbHoi mepanii,
OinbWl 3HAYHO 3pOCMAE piGeHb NPOOYKYII NPo3ananbHux
Mediamopie iMyHHOI 8i0N0BI0I, 0OHOUACHO 31 3HUNCEHHAM
cunmesy cauzo60i noposicnunu poma SIgA, 1gM, IH®-o,
ITH®-y i gpacoyumapnoi akmugnocmi Heumpoinie Kposi,
HIDIC NPU GUABTICHHI JIIKAPCLKO-YYMAUSUX OaKmepiil.
Knrouosi cnosa: wsuoxko npoepecyiouuii 2enepanizoeanuii
napooonmum, 6aKmepiarbHa pe3uceHmHicms, cucmema
MOHOHYKIeAPHUX ha2oyumis, iMyHimem.
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The generalized parodontitis relates to the num-
ber of the most widespread dental diseases and is
one of the main reasons of tooth loss in persons of
young and adult age [1].

Recently, the questions of etiology and patho-
genesis of this disease, which is inclined to a persis-
tent and aggressive course with unstable results of
the combined treatment, became as the priority area
in the study of a problem of the rapidly progressing
generalized parodontitis [2-5].

According to the modern concepts, the leading
role in the aetiopathogenesis of the rapidly progress-
ing inflammatory-destructive process in the alveolar
tissues is assigned to the infectious factors and im-
munological disorders [6-9]. In this respect, interest-
ing are those researches, which are dedicated to the
integrated study of the immunologic reactivity and
response to antigens of the causative agents.

According to present knowledge, the persistence
of the periodontopathogenic causative agents comes
against the background of immunodeficiency of the
humoral and cellular immunity. In turn, the virulent
microorganisms can also lead to a breakdown of the
immunological response to the side of more pro-
found disorders [10-12, 4].

Herewith, it is necessary to count, that under the
action of the treatment medicines, especially of the
antibiotics, which are most widely and empirically
used in the practical dentistry, there is often an adap-
tation of the periodontopathogenic microflora of the
alveolar tissues and the appearance of strains, which
are stable to the protocol antibacterial therapy [13-
17]. It should be noted that the evaluation of their
significance in the formation of disorders of the im-
mune mechanisms of defense wasn’t carried out.
This circumstance served as a motive for the study
of abnormalities of the immunologic condition of the
cellular and humoral immunity, depending on the
changed character of the main parodontal bacteria:
by colonization of the alveolar tissues with the drug-
sensitive or drug-resistant causative agents of the
rapidly progressing generalized parodontitis. The
absence of such data, from the one hand, doesn’t al-
low the clarification of the immunopathogenesis of
different bacteria by the drug-sensitivity, and from
the other hand, it complicates the development of the
adequate and necessary schemes of the rational
immunoreabilitation in patients with the rapidly pro-
gressing generalized parodontitis.

All mentioned circumstances determine the
timeliness of the topic of these researches.

Goal of research. The study of the main regu-
larities of the immunological disorders in patients
with the rapidly progressing generalized parodontitis
by colonization of the alveolar tissues with the drug-
sensitive or drug-resistant periodontopathogenic
bacteria.

Materials and methods of research. The re-
search included 59 patients with the diagnosis — the
rapidly progressing generalized parodontitis of the I-
Il and 1I-111 severity levels, at the age from 30 to 52
years (the average age was 35.4+1.4 years) and there
were among them 31 (53 %) woman and 28 (47 %)
men.

The patients with the rapidly progressing gener-
alized parodontitis didn’t have other general somatic
diseases, which could affect the immunological sta-
tus in the process of research.

The group of control, which is comparable by
age (average age is 33.6+1.8) and sex, was created
to standardize the immunological results, it consists
of 24 apparently healthy blood donors, without the
clinical signs of dental pathology. All patients, at
admission to the clinic, after the close insight into
the plan of the further clinical and laboratory studies
and their goals, signed an informational consent and
liabilities for the strict implementation of medical
recommendations.

By formation of groups for the advanced clini-
cal and laboratorial research, the data obtained dur-
ing the microbiological examination of sensitivity of
the dominant activators to the protocol generally ac-
cepted antibacterial therapy was taken into account.

The first group included 29 patients with the
colonization of the alveolar tissues by strains of the
drug-sensitive bacteria. The second group included
30 patients, who were characterized by the presence
of drug-resistant periodontopathogenic microflora in
the periodontal structures.

Upon admission to the clinic, all patients and
persons of the control group had standard common
clinical researches, which include clarification of
complaints, medical history, visual and instrumental
assessment of the oral health status and of the alveo-
lar tissues. The number of extracted teeth, denture
defects was determined.

Along with it, it was paid attention to the nature
of pain, bleeding intensity, the severity and preva-
lence of hyperemia and edema and gingival tissues,
and it was established the depth of periodontal pock-
ets and the degree of tooth mobility.

For an objective assessment of the periodontal
condition, the digital diagnostic system «Florida
Probe» and paraclinical examination methods were
used:

1. Standard Hygiene Index according to Green-
Vermillion (1964);

2. The sulcus bleeding index of the gingival
tissue according to Muhlemann in modification of
Cowell (1975);

3. Papillary marginal alveolar index according
to Parma (1960);

4. Dental plaque index according to Russel A.
(1956).
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It was made to all patients with rapidly progres-
sive generalized periodontitis the roentgenologic
orthopantomographic with the use of Planmeca Pro
ONE device (Finland).

Special laboratory studies were carried out ac-
cording to a unified plan, which provided the levels
detection of the content in the oral liquid of
immunoglobulins slgA, 1gA, IgG and IgM, cyto-
kines IL-1B, FNO-a, IL-4, interferon o and vy, of the
neutrophil phagocytic rate.

Determination of the concentration of
imunoglobulins was carried out by ELISA technique
with the use of monospecific conventional antiserum
contra immunoglobulins sIgA, 1gA, 1gG u IgM with
test systems «Biopharmy» (Ukraine) according to the
developer's method.

The quantitative detection of the content of cy-
tokines in the oral fluid was carried out with the use
of Pro-con reagents “Protein Contour” and
«Polignost» (city of Saint Petersburg) with ELISA
technique with the use of Horse radish Peroxidase,
according to recommendations of the developers of
test systems.

The phagocytic activity of blood macrophages
was found after incubation at the temperature 37°C
during 30 minutes with the use of the killed suspen-
sion Staphylococcus aureus. There were calculated
the number of phagocytosed cells from 100 neutro-
phils (Neutrophil phagocytic rate — NPR %), the
number of microbial bodies, absorbed on average by
one cell (phagocytic index — PI, unit), the percent of
the digested microorganisms (phagocytic activity —
PA %) in the stained smears.

The statistical processing of the research find-
ings was conducted with the use of computer pro-
grams Microsoft Excel 2015 and Statistica for Win-
dows v.12.0. The statistical analyses of the obtained
data was carried out by the variation statistics meth-
ods with calculation of the arithmetic average means
(M), standard deviations (t), standard error of the
mean (m). In the case of confirmation of the normal
law of distribution by comparison of the quantitative
indicators between the groups, we used the paramet-
ric techniques — t- Student criterion. The differences
between the compared indicators were taken as sig-
nificant when the significance level p <0.05 was
reached.

Results of researches and their discussions.
During initial presentation, the patients of both
groups presented complaints, which are typical
enough for the rapidly progressing generalized
parodontitis: about expressed tenderness of gingivals
when eating the solid food, the difficulties in chew-
ing, hematostaxic, redness and edema of the gingival
tissues, periodical appearance of the plethorical py-
orrhea from the periodontal pockets, and it was not-
ed the teeth dislodgement and their motility. The

generalized analysis of the data by the index evalua-
tion confirmed the presence of the similar in preva-
lence activity and severity of the inflammatory-
destructive process in the alveolar tissues.

It was detected in the radiological way the de-
struction of the bone alveolar tissue and the decrease
of interdental septas from !5 to % of the dental roots
length. The bone defects were formed, mainly, due
to the system vertical and horizontal resorption. The
destruction of bone tissues had the generalized char-
acter.

It was registered the disappearance of the clos-
ing cortical plate, the availability of active focuses of
the bone osteoporosis.

The identity of clinical and radiological signs in
patients of the I. and Il. groups was confirmed by the
received data through the research of the dental
plague index, which hadn’t statistically significant
intergroup differences (respectively in patients of the
I. group — 5,64+0,4mm, and in patients of the II.
group — 5,7+0,4 mm; p<0,05).

The obtained results of the immunology re-
search allowed detecting the interrelation with dif-
ferent sensitivity of the main periodontopathogenic
bacteria to the protocol antibacterial therapy.

It was noted a significant decrease of the prod-
ucts slgA and IgM and a moderate increase in the
synthesis of IgA and IgG by the study of concentra-
tion levels of the main classes of salivary
immunoglobulins in patients with the rapidly pro-
gressing generalized parodontitis against a back-
ground of colonization of the alveolar tissues with
the drug-resistant disease causative agents. The signs
of suppression of products sIgA and IgM in patients,
excreting drug-sensitive bacteria to protocol antibac-
terial medicines (chlorohexidine, lincomycin, met-
ronidazole), were less significant (Table 1).

Moreover, it was found during statistical anal-
yses conduction, that the more characteristic, by de-
velopment of the drug resistance, is a deep decrease
of the average cumulative percentage of phagocytiz-
ing neutrophils, phagocytic activity and phagocyto-
sis completeness  (respectively 32.8+1.7  %;
2.18+0.13 and 26.242.2 % against 44.7+1.2 %j;
3.44+0.22 and 38.1£1.7 % in patients with microor-
ganisms, which are sensitive to antibacterial medi-
cines).

Moreover, a significant decrease in phagocytic
activity occurs against the background of the ex-
pressed suppression of the metabolic activity of neu-
trophils, determined by NBT test (Table)

Summarizing the obtained data through the re-
search of the content of the main classes of
immunoglobulins and phagocytic activity of mono-
cytes, we can conclude that the simultaneous reduc-
tion of products slgA and IgM and of the phagocytic
function leads to the more significant reduction of
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blood bactericidal activity and of oral liquid in pa-
tients with the rapidly progressing parodontitis in the
condition of colonization of the alveolar tissues with
the drug-resistant precursors of disease than drug-

sensitive. Most probably, it promotes not only the
saving of pathogenic flora in the parodontium tis-
sues, but also it makes a mutual influence on the
functioning of the defense immune mechanisms.

Table 1

The indicators of the immunological status in patients with the rapidly progressing generalized
parodontitis with the drug-sensitive and drug-resistant precursors of disease

Immune status indicators Tgsting groups
Control group (n=24) The first group (n=29) The second group (n=30)
sigA (g/l) 1,48+0,2 0,3740,02 0,64+0,03"
IgA (g/l) 0,61+0,03 0,69+0,02 0,86:0,02"
19G (a/1) 10,8+0,3 13,540,3 12,2+0,4"
IgM (g/1) 0,51+0,02 0,22+0,01 1,01+0,3"
NPR (%) 68,4+1,4 32,1£0,9 x 46,0+1,1"
PA (abs.num.) 6,0+0,4 2,140,3 3,29+0,3"
Pl (%) 57,9434 25,8421 39,4+1,8"
IL-1B(pg/ml) 70,9434 478,7+4,12 e 201+6,0"
FNO (pg/ml) 44,3+3,1 212,046,2 108,4+4,2"
IL-4 (pg/ml) 82,8+6,4 25,546,1 49,3454
INF-a (pg/ml) 13,4+0,9 8,0+0,8 "« 10,9+0,7"
INF- v (pg/ml) 27,8+1,9 16,6+0,2 23,242,6

N ote: * the difference is significant (p < 0,05) in comparison with the healthy group;
**the difference is significant (p < 0,05) in comparison with the second group of patients.

It was detected the increase of the content of
these cytokines in all groups during the study of
concentration of IL-18 and FNO-a in the oral liquid.
When conducting a comparative analysis, it was
noted that the local production of IL-1f and FNO-a
in patients with the rapidly progressing parodontitis,
who have in their alveolar tissues the drug-resistant
strains of periodontopathogens to the common anti-
bacterial therapy, increased, to a greater extent, in
comparison with the group of carriers of drug-
sensitive periodontal bacteria. At the same time, it
was observed more significant exhaustion of synthe-
sis of IL-4 in patients of the first group, than in pa-
tients of the second group (Table 1).

The obtained results of immunological exami-
nation, on the one hand, can be interpreted as protec-
tive, adaptive reactions to periodontal pathogenic
bacteria with different drug sensitivity, and on the
other hand — it should be recognized the aggravating
role of the resistant precursor of disease to the proto-
col antibacterial agents of complex therapy of the
generalized periodontitis on the state of immune re-
sponse.

Conclusions. 1. There is a strong correlation in
patients with the rapidly generalized periodontitis,
between abnormalities of the local products of the
main immunoglobulins (sIgA, IgA, 1gG u IgM), cy-
tokines (IL-1B, FNO-a, IL-4) and bacteria, which
colonize alveolar tissues, with different drug-
sensibility to the antibacterial medicines.

2. The level of products of pro-inflammatory
mediators of the immune response increases more
significantly in patients with rapidly progressive
generalized periodontitis against the background of
colonization of the alveolar tissues with resistant
strains of the periodontal pathogenic bacteria to pro-
tocol antibacterial therapy, simultaneously with a
decrease in the synthesis of the oral mucosa sIgA,
IgM, INF-a, INF-y and phagocytic activity of blood
neutrophils than when detecting drug-sensitive bac-
teria.
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