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THapoooumoazu Annueranuw Hcapaéunapu CMmoMamonoeuK KACALIUKIAD UdUOa KeHe mapkaiean oyauo,
Kaumanianud Keyuwl OunaH Xapakmepianaou 6a Oemopiap Xaém Ccuamunu HUX0smoa nacaumupaou.
Iapooouman Komniexc myKumacuoa sLIUSIAHUWL HCAPAEHU PUBONCIAHUUOA MABICYO OYI2an CmMpyKmypanu
6a NAMoMOp@ONocUK  Y32APUULLIAPHUHE —HUCOULLIUSU YWDy KACAIIUKOA OeCmpyKmus OenrcuiapHune
PUBONCIAHUW OOCKUYLAPUHYU MYAUK, UDPOOANAMAIOU, WYHUHE YUYH O) KACAIIUK YYKYD MAOKUKOM2Ad MYXONC.
Taoxuxkom maxcaou — maxcpubaoa 6aAKmepuanr-umMmyn NaApOOOHMUM PUBONCIAHUWMUNHUNE 7-YU CymKacuoa
NapoOOHMAN  KOMWIAEKC —CMPYKMYPAnu KOMHOHEHMIAPUHUHE — Xycycusmaapunu ypeanwuuwt. Taoxuxom
HamuIcacuoa coiom XatgoHaapoa Xycycuu NIaACMUHKAHURE OUPUKMUPYEYU MYKUMACU KOLLA2eH MOIaNapoan
ubopam sxauauy, OANAHO OUPUKIMUPYEYU MYKUMALU CYPEUUAAP XOCUTL KUIUWU 60 SNUMenutiea 3uy enuumumuu
anuxnanou. l'ucmonoeux maxaun Hamudicacuea Kypa, madxcpubaoazu OaKmepuan-umMmyH napooOHmum
PUBOINCTAHUWMUHUHE 7-4lU CymKAcuOa OYmMyH napoooHm OVULad munux sSULTUSIAHUW JHCAPAEHU MAPKALeAHAUSU
Mavaym 0ynou. Ammo 6y dcapaénnune AKKOIIUSU NAPOOOHMHUHE CIPYKMYPAu KOMNOHEHMIapuoa xap Xul
IKAHAUSU AHUKAAHOU. XPoicatpa sieMeRmiapu uyuda KynuHua guopodoracmiap yupaou, Kam Xoaamoa
SUCUOYUMAAD, TUMPOYUMIAD, AKKA NAASMOYUMAAP 64 MOHoyumaap yypaou. Taokuxomuune 0y 60cKuuuoa
Gubpobracmnap MUKOOpuUHUHZ OWUWU KY3amuiou, Oyiap KoulaeeH Moaaiap pe3opoyus @yHKYuscunu
basicapub, @aon ocmeobracmiap MukOOpuHu Kamaumupou. By 6apua namomopgonosux yzeapuuinap
SIUSIAHUUL HCAPAEHU PUBOIICIAHUMY Oen2uapudaHn 0apax bepaou.

Kanum cyznap: Iapoodonmum, sanueianuud, nepUoOOHm, npoaupepayus, Kouiazen moiaap.

The inflammatory process in the periodontium is the most widespread among dental diseases, that is
characterized by a recurrent course and significantly reduces the quality of life patients. Existing data about
structural and pathomorphological changes in the tissues of the periodontal complex for the of inflammation
development does not explain largely the patterns of the destructive phenomena development in this pathology.
and therefore require additional research. The purpose of this study was to determine the peculiarities of struc-
tural components of periodontal complex and their changes on the 7" day of the experimental bacterial-
immune periodontitis development. In the study of intact animals, it was found that connective tissue of its own
plate is represented by collagen fibers, forms high connective tissue papillae and closely adheres to the epithe-
lium. The histological study showed that on the 7th day of the experimental bacterial-immune periodontitis de-
velopment of typical and spread inflammatory reaction onto all periodontium was observed. However, the se-
verity of this reaction was different in the structural components of the periodontium. Fibroblasts were the most
often found among cellular elements, less frequently — histiocytes, lymphocytes, single plasmacytes and mono-
cytes. It was an increase of the fibroblasts number, that perform the resorptive functionof collagen fibers and
reduce number of active osteoblasts. All these pathomorphological changes testified about of the inflammatory
process development.

Key words: Periodontitis, inflammation, periodontium, proliferation, collagen fibers.

Introduction. The periodontal diseases by the  and lead to progressive growth of connective tissue.
character of clinical course concern predominantly to  The data of epidemiological studies indicate that the
the chronic and complete inflammatory-destructive  currency of periodontal diseases in the world ranges
changes in tissues that hold teeth in the alveolar bone,  from 5-20% and with age increases to 75% [1, 2]. In

Buosorusi Ba THOOHET MyamMMoJIapu 2018, Ne2 (100) | 163



Features of structural alteration in periodontal complex components at the early stage of the ...

recent years, generalized inflammatory diseases of
periodontium attract increased interest of researchers
and clinicians, because after 35 years age they lead to
extraction of teeth, increase the risk of associated sys-
temic pathology development. It is known that exact-
ly inflammatory processes that develop in the perio-
dontal complex are most often the main cause of teeth
loss [3, 4].

Features of the structural organization of tis-
sues that are part of the periodontium, promote to
damage with mechanical, chemical, bacterial and
immune factors, and the integrality of the structure
depends on maintaining appropriate level of metabol-
ic, microcirculatory processes, neuroendocrine regu-
lation [5, 6].

In the diagnostics of periodontal diseases to
clinical and morphological research is put the task of
determination degree, activity and spread of destruc-
tive process. On its base is defined an objective as-
sessment of the severity of the injury and an adequate
treatment tactic is worked out [7, 8]. In this regard,
expediently an experimental study of structural
changes in the soft and bone tissues of periodontium,
that forms under influence of pathogenetic processes,
which underlie of inflammatory and dystrophic dis-
orders in the periodontal complex [9, 10].

At present, scientific researches have received
enough material concerning structural changes as a
result inflammation in periodontal tissues, but the
consequentness and lawfullness of its formation are
far from being studied.

The purpose of this research is to determine
peculiarities of changes in the structural components
of the periodontal complex in the early period (on the
7" day) of the experimental bacterial-immune perio-
dontitis development and to give them a prognostic
assessment.

Materials and methods. The experimental
bacterial-immune periodontitis was induced in the
experimental animals by introducing complex mix-
tures of microorganisms diluted in egg protein into
periodontal tissue [11]. Simultaneously with the in-
jections of the microbial pathogen, a complete
Freund’s adjuvant was injected in the rat's paw to
enhance the immune response. The experimental
studies were performed with the use of clinically
healthy rats weighing 150-200 g in the conditions of
vivarium. The animals were in a standard diet bal-
anced by the main elements of nutrition. Systemati-
cally healthy rats of the same age were used as con-
trols. The reseach was performed in accordance with
sanitary-hygienic norms and GLP requirements. The
experiments were conducted in conformity with the
general rules and provisions of the "European Con-
vention for the Protection of Vertebrate Animals
Used for Experimental and Other Scientific Purpos-
es" (Strasbourg, 1986), and the "General Ethical
Principles of Animal Experimentation” (Kyiv, 2001).

For evaluation of the degree structural changes
in the tissues of the maxillofacial area was used a
morphological study. The experimental animals were
sacrificed on the 7" day through decapitation under
thiopental anesthesia. The fragments of the mandible
tissues, in particular, the periodontal complex were
removed, washed in saline from the blood and fixed
in 10% neutral formalin solution. The material was
poured in paraffin blocks. The transverse sections on
a microtome were made in the thickness of 5-6 mi-
crons. The resulting preparations were stained with
hematoxylin and eosin [12].

Results and discussion. Considering that his-
tological norm of periodontal components is known
and described in the literature [13, 15], however ex-
isting individual variability of tissues there is necessi-
ty to study them in the group of intact animals.

The mucous membrane of the rat’s gums is
covered with a multilayer plane epithelium with ex-
pressed signs of keratinization and parakeratosis be-
sides corneal layer was uneven thickness and has
view homogeneous eosinophilic strip. The usual phe-
nomenon was small areas of superficial desquamation
of the epithelium.

The granular and spinal layers located below
had not layer-by-layer differentiation, as opposed to
basal, which clearly defines the boundary of the epi-
thelial lining and its own plate of the mucous mem-
brane. The dystrophic changes of the epithelial cells
in this group were presented formations with weak to
moderately expressed. In such cases in the cytoplasm
of the keratinocytes was visualized vacuoles of dif-
ferent sizes and different amounts.

The connective tissue of its own plate was rep-
resented by collagen fibers, which formed high con-
nective tissue papillae and tightly adjacent to the epi-
thelium. The papillary layer was presented with a
loose connective tissue. The collagen fibers in deeper
part had more compact, dense, location and transited
into the periosteum of the cortical plate of the alveo-
lar processes. Among the cellular elements, fibro-
blasts were found most frequently, lesser frequently —
histiocytes, lymphocytes, single plasmacytes and
monocytes (Figure 1).

The own plate was intensively vascularized,
especially in the superficial layers. Numerous blood
capillaries of the surface layer had narrowed lumen,
almost did not contain form elements and therefore
poorly visualized. The hemocapillar wall contain s
plane endothelial cells that located on the basement
membrane. The periodontium was represented by
sidelong directed bundles of oxyphilic collagen fi-
bers, between that layers of loose connective tissue
with thin wall vessels were visualized. The cellular
composition was diverse, in particular, it included
epithelial and osteogenic basophils, undifferentiated
mesenchymal cells, except of fibroblasts, which were
the predominant type of cells (Figure 2).
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Figure 1 —

Structural orgamzatlon of the rat’s gufh_of the control group.

Staining with hematoxylin and eosin. x 200

Figure 2 — Structural organization of the rat’s periodontium of the control group Stammg with hematoxylin
and eosin. x 200

The cement of the tooth roots is constructed
with collagen fibers, which contained layers of amor-
phous matter. Cellular elements of the cement ap-
peared closer to the top of the root — cementoblasts
and cementocytes. Vessels in this structure were not
found.

The alveolar process, which surrounds the
tooth root, represents a thin bone plate, to which the
periodontal ligament attached. The bone plate, in
one’s turn, consist of plate bone tissue, it formed oS-
teomas and was infiltrated with periodontal fibers,
vessels and nerves.

Own alveolar bone of the alveolar wall passed
into a supporting alveolar bone, covered with a corti-
cal plate and formed by compactly composed bone
plates. The osteocytes had an elongated shape and
were placed individually in clearly-contoured gaps in
the matrix.

The matrix itself was stained poorly but even-
ly. Orsene fibers had a multi-directional placement,
due to which the nearest layers of the fabric had dif-
ferent optical properties. The presented vessels in cut
were moderately blood-contented. The superficial
layer of the periosteum was represented by collagen
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fibers, located parallely to the surface of the bone,
with a small number of fibroblasts.

The deep — osteogenic layer was visualized un-
clearly and contained thin spindle-like osteogenic
cells. The osteoclastes and osteoblasts appeared rare-
ly. Sites between plate of spongy bones were filled in
with red and yellow bone marrow rarely (Figure 3).

The analysis of tissue changes on the 7" day of
the experimental bacterial-immune periodontitis was
characterized by development of extensive inflamma-
tory process during whole periodontal period. How-
ever, the severity of this reaction was different in the
structural components of periodontum.

So, pathological changes in the gum mucus
were found for that period. The epithelial lining, as a
rule, became uneven thickness at that stage, which
arose mainly due to desquamation of epithelial cells.
The epithelium reacted with proliferation to the in-
flammatory process in a certain areas.

At the same time with noted above changes,
the epithelial plate not infrequently became visually
interrupted and preserved papillae of the surface layer
its own plate reached to the surface of the epithelium.
The keratinous r was also uneven thickness and inter-
rupted, it was raised above the osteal layer.

Layer-by-layer differentiation of the epithelium
was retained, but unclear especially in the surface
layers. Dystrophic changes of the cell occured on the
spot. Their cytoplasm became light, vacuolated, and
the picnotic nucleus was displaced to periphery. Such
changes were interpreted as so-called balloon dystro-
phy.

The cells with a hyperbasophilic festoon nu-
cleus, surrounded by an empty ring-shaped space oc-
curred in the suprabasal and basal layers. The cells
with similar changes contrasted sharply with intact
keratinocytes. The presence of these cells suggested
strengthening of induced apoptosis.

Many lymphocytes were found among the
keratinocytes. The clear line of the basal layer was
blurred at the expense of inflammatory infiltration in
the papillae of its own plate. In the infiltrate were
dominated neutrophils. The pappilae of their own
plate were different height and thickness, somewhere
polished with polymorphocytic infiltration (Figure 4).

The bundles of periodontiumal collagen fibers
somewhat were loosened and lost their clarity, their
contours were uncleared and became homogeneous.
The oxyphilic stainig somewhat changed onto baso-
philic. The amorphous component of its own plate,
which became more enlightened and heterogeneous

as compared with the previous observation period. Its
areas expanded parallely.

Thus, on the base of that results, it may be con-
sider that all signs of disorganization of connective
tissue components occured. Both surface and deep
layers were revealed lymphahistiocytic infiltrates
with an admixture of neutrophils.

The capillaries and small blood vessels of the
arterial type were uneven blood-filled with a predom-
inance of hypertrophy and stasis. The veins were also
mainly congested (Figure 5).

The bundles of periodontal collagen fibrils
were somewhat loosened and lost their clarity. The
layers of loose connective tissue that situated between
them were enlarged both at the expense of the inter-
cellular fluid, and at the expense of cellular elements
that were found in that structure in the norm.

Somewhere in the infiltrate were found neutro-
phils. It should be noted that increase separately of
number fibroblasts, performing the function of re-
sorption of collagen fibres, promoted to remodeling
of periodontium already at the initial stages of exper-
imental study. The microcirculatory stream was une-
venly blood-filled, with moderately expressed signs
of hemodynamic disorders: stasis, erythrocytic
sludge.

There were minimal changes in the cement of
the tooth root for this experimental period that char-
acterized the initial signs of disorganization of the
connective tissue in the form of fibre structure viola-
tion and swelling of the collagen fibers.

Some disturbances in the alveolar bone struc-
ture after 7 days of the experiment were not found.
The alveolar bone tissue in the experimental animals
remained characteristic structure. The bodies of the
osteocytes localized in the gaps, the walls of which
were contoured somewhat weaker than in the control
animals. The cells became more oval shape, the nu-
clei were hyperchromic, that caused condensation of
chromatin. The osteoid between the gaps was homo-
geneous and somewhat enlightened.

The osein fibrils in the plates were clearly ori-
ented. Only moderate blood filling was observed in
the blood vessels. There were gigantic oxyphilic mul-
tinuclear cells — osteoclast localized near of the ves-
sels in the superficial areas of the bone. The matrix
around them looked slightly enlightened. The bone
plates were thinned and found focal hollow — lacunar
resorption. The cell nucleuses were also hypochro-
matic in the periosteal osteogenic layer. The numbers
of active osteoblasts were decreased (Figure 6).
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Figure 3 — Structural organization of the bone tissue rat’s alveolar process of the control group.
Staining with hematoxylin and eosin. x 200
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Figure 4 — Histodgi(;al -ggrucre of the rat’s-gum‘éfter‘7 days of the experiment.
Dense round cell infiltration of the mucous membrane own plate. Balloon dystrophy of keratinocytes.
Staining with hematoxylin and eosin. x 100.
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Figure 5 — Histological structure of the rat’s guril own p]ate after 7 days of experiment,
Swelling and homogenization of the collagen fibers, dense leukocytic infiltration, predominant venous
hyperemia and leukostasis in the vessels. Staining with hematoxylin and eosin. x 200

p

Figure 6 — Histological structure of the rat’s alveolar bone process after 7 days of the experiment.
Cell proliferation of the mesenchyma. Initial signs of lacunar resorption of bone plates.
Staining with hematoxylin and eosin. x 200

Conclusion: 1. Progressing inflammatory
changes in the structural components of the animal
periodontal complex arise for early period (on the 7™
day of the study) of the experimental bacterial-
immune periodontitis development that display by
disorganization and destruction of connective tissue
and walls of tooth alveolus’s, structural reconstruc-

tion of epithelial gum lining and its own plate, cellu-
lar infiltration and microcirculatory disorders. 2. The
character of pathomorphological changes may be a
sign of deep destructive-dystrophic processes that
form clinical picture of periodontitis with protracted
course.
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OCOBEHHOCTHU CTPYKTYPHOM
MEPECTPOUKHN KOMIIOHEHTOB
MAPOJOHTAJBHOI'O KOMILJIEKCA HA
PAHHEM DTAIIE PA3BUTHSI
SKCINEPUMEHTAJIBHOI'O
BAKTEPUAJIBHO-UMMYHHOI'O
IMAPOJOHTHUTA
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TepHONOJNIBCKUM TOCYIAPCTBEHHBIN METUIIMHCKUAN
yHuBepcutet uM. 1.51. I'opbadeBckoro,
VYkpausa, r. TepHOmoss

BocnanurtensHble npoleccsl B NapoJOHTE OT-
HOCSITCA K YMCITy HanOoiiee pacrnpoCTpaHEHHBIX CTO-
MaTOJIOTHYECKUX 3a00JIeBaHMUM, XapaKTepu3yeTcs
PEUMIUBUPYIOIIUM TEYEHUEM M CYIIECTBEHHO CHHU-
JKaeT KauyecTBO >KM3HU manueHToB. CyllecTBYyIOLIUE
JAaHHBIE OTHOCUTEIFHO CTPYKTYPHBIX M maToMopgo-
JIOTUYECKUX W3MEHEHUIl B TKaHAX MapOIOHTAIBHOTO
KOMILJIEKCa B MPOLIECCE Pa3BUTHs BOCHAJICHUS HE B
MOJTHOW Mepe OOBACHSIOT 3aKOHOMEPHOCTH Pa3BHUTHUS
JIECTPYKTUBHBIX SIBJICHUM MpU AAaHHOMN MAaTOJOTHUH, a
MOTOMY HY)KJAIOTCSl B JIOTIOJHUTEIBHBIX HCCIEeN0Ba-
Huit. llenpio manHOTO WCClieoBaHUS OBUIO W3YYHTH
O0COOCHHOCTH CTPYKTYPHBIX KOMITOHEHTOB TapOJIOH-
TaJbHOTO KOMIUIEKCA U UX M3MEHEHHH Ha 7-€ CYyTKH
pPasBUTHS  OKCHEPUMEHTAIBHOTO  OaKTepuallbHO-
MMMYHHOro napogoHrtura. IIpu uccienoBaHuu HH-
TaKTHBIX JXKMBOTHBIX YCTAHOBJIEHO, YTO COEIWHU-
TenbHasi TKaHb COOCTBEHHOW IIACTUHKHU IIPEICTaB-
JieHa KOJUIaT€HOBBIMHU BOJIOKHaMH, 00pa3yeT BBICO-
KM€ COEIMHUTEIIbHOTKAHHbIE COCOYKH M IIJIOTHO
MpUiieraeT K 3MUTENNI0. [ ucTonornyeckoe ucciaeno-
BAaHME TOKa3ajJo0, YTO Ha 7-€ CYTKU pa3BUTHUS SKCIIe-
PUMEHTATBHOTO  OaKTepHUaTbHO-IMMYHHOTO — Iapo-
JOHTHTA HAOJIOAANIOCh Pa3BUTHE THIMYHOW M pac-
MPOCTPAaHEHHON HAa BECh MApOJOHT BOCHAIUTEIbHON
peaknun. OMHAKO BBIPAXEHHOCTH 3TOH peaKiuu ObI-
Jla pa3InyHOM B CTPYKTYPHBIX KOMIIOHEHTaX Mapo-
noHTa. Cpeay KIETOYHBIX 3JIEMEHTOB Haubojee 4a-
CTO BcTpedaroTcss (huOpoOIacThl, pexke — TUCTHOIU-
TbI, TUMQOIUTHI, €AUHIYHBIEC TUTa3MOIUTHl H MOHO-
uuTel. Ha 3TOM 3Tame umcciegoBaHus MPOUCXOAMIIO
yBEeJIMUCHHE KolndecTBa (pruOpoOmacToB, KOTOpHIE
BBITTOJTHSIST (DYHKIMIO Pe30pOLUH KOJIAreHOBBIX BO-
JIOKOH W YMEHBIIEHHE KOJMYECTBAa aKTUBHBIX OCTe-
obnactoB. Bece 3tn matoMopdonorndeckie nu3MeHe-
HUS YKa3bIBaIOT HA MPU3HAKU Pa3BUTHUS BOCHAIIU-
TEJIHHOTO TpoIiecca.

Knrwouesvie cnosa: Ilapoooumum, eocnanenue,
nepuooonm, npoaugepayus, KouiaeeHosbie 8010KHA.
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