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A Modern View of Morphological Changes in the Gums
in the Course of Inflammatory Processes
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The purpose of the study was the analysis of lit-
erature sources with the study of a modern view of
morphological changes in the gums in the course of
inflammatory processes.

Materials and methods. Review and analysis of
scientific and medical literature based on databases
such as Scopus, Web of Science, MedLine, PubMed,
NCBI, the study of which does not exceed 10 years,
including literature reviews and clinical trial results.

Results and discussion. The analysis of the liter-
ature indicates significant morphological changes in
the gums in the course of chronic catarrhal gingivi-
tis, which occurs in both the epithelium and their own
plate. Thus, the epithelium responds with signs of
keratinization disorders. In the course of inflammato-
ry processes in gums, changes of the morphological
organization both in epithelial and connective tissue
component have been observed. The cytoplasm of
the cells of the spiny layer contains granularity, the
nuclei are pyknotic and hyperchromic, the boundar-
ies between the cells lose clarity. There is a sharp
increase in the amount of glycogen in the cells of the
spiny layer. Connective tissue undergoes changes
in the form of disorganization, which manifests itself
in focal or diffuse gamma metachromasia. The focus
of inflammation is clearly separated from the sur-
rounding connective tissue by fibrous bands, which
is accompanied by the accumulation of PAS-positive
substances and glycosaminoglycans. Changes in the
microcirculatory tract of the gums are manifested by
dilation of capillaries, venules with diapedetic hemor-
rhages, endothelial proliferation, swelling of the base-
ment membrane, and the appearance of pericellular
oedema. There is moderate fibrosis of the own plate
of a mucous membrane in deep layers and the phe-
nomenon of sclerosis. There is also leukocyte infiltra-
tion with localization of cells between epitheliocytes,
their necrobiotic changes in the form of accumulations
of granular basophilic substance.

Conclusion. Based on the literature sources, it
should be noted that there are only a few sources
that characterize the change of the epithelium and
its own plate in the course of inflammatory process-
es, and they are not enough to fully understand the
morphological rearrangement of gums at the histolog-
ical and ultrastructural levels. Special studies of mast
cells and their impact on the occurrence and course of
the inflammatory process in the gums have not been

conducted. Until now, the question of the secretion
type of tissue basophils in the course of inflammatory
processes in the gums remains open.

Keywords: gums, gingivitis, periodontitis, peri-
odontal pocket, infiltration.

Connection of the study with planned re-
search works. The paper is a fragment of the re-
search project “Pathogenetic prevention development
in pathological lesions in the oral cavity of individu-
als with internal diseases”, state registration No.
0121U108263.

Introduction. Inflammatory diseases of peri-
odontal tissues are widely spread among people and
are a serious problem, especially for adults, where
there is a tendency to their increase, reaching 98%
of cases [1]. The presence of clinical forms, accom-
panied by severe disorders of the dental system, that
affect the reactivity of the whole organism, makes
periodontal disease one of the important problems of
modern dentistry, indicating insufficient effectiveness
of preventive and curative measures [2, 3, 4].

Establishing the main causes and mechanisms
of inflammatory periodontal disease largely deter-
mines the basic principles and directions of finding the
most effective methods of treatment and prevention of
periodontal disease.

The purpose of the study. Analysis of literature
sources with the study of a modern view of morpho-
logical changes in the gums in the course of inflam-
matory processes.

Materials and methods. Review and analysis of
scientific and medical literature based on databases
such as Scopus, Web of Science, MedLine, PubMed,
NCBI, the study of which does not exceed 10 years,
including literature reviews and clinical trial results.

Results and discussion of research. The anal-
ysis of the literature indicates significant morphologi-
cal changes in the gums in the course of chronic ca-
tarrhal gingivitis, which occurs in both the epithelium
and their own plate. Thus, the epithelium responds
with signs of keratinization disorders. The cytoplasm
of prickly cells acquires signs of vacuolar dystrophy,
the nuclei are pyknotic and hyperchromic, the bound-
aries between cells lose clarity; there is a sharp in-
crease in the amount of glycogen metabolite [5, 6].

Depending on the topographic areas of the gums,
the changes in their own plate will be appropriate.
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Thus, signs of intercellular oedema are more intense
in the area of the epithelial attachment. There is disor-
ganization of connective tissue, which manifests itself
in the form of focal or diffuse gamma metachromasia.
Infiltration of connective tissue with plasma proteins is
somewhat less common, and the response to fibrin is
determined. In the course of mild to moderate stages
of gingivitis, argyrophilic fibres become dense. Colla-
gen fibres in the area of inflammatory infiltrate, thicken,
merge into dense bundles and lose tortuosity [7, 8, 9].

The site of inflammation is clearly separated from
the surrounding connective tissue by fibrous bands.
The process of fibrous degeneration of the gingi-
val papilla is accompanied by the accumulation of
PAS-positive substances and glycosaminoglycans.

In inflammatory infiltrates, the most frequent rep-
resentatives of cellular elements were histiocytes and
lymphoid cells, less often — plasma cells, as well as
segmented, in some cases — eosinophilic leukocytes.
Significantly increased is the number of mast cells
that give a bright gamma metachromasia [10, 11].

Degranulating forms and free placement of gran-
ules predominate. Infiltrates are located mainly in the
area of sulcular epithelium as well as attachment epi-
thelium, and are focal in nature [12, 13].

Significant changes are observed in the vessels
of the microcirculatory tract of the gingival plate, which
manifests itself in the form of dilation of lymphatic ves-
sels, capillaries, venules with diapedetic hemorrhages;
there is endothelial proliferation, oedema of the base-
ment membrane with pericellular oedema emergence.

In the course of more severe gingivitis, hyaline
thrombi in the vessels of the microcirculatory tract as
well as productive vasculitis are subepithelially deter-
mined [14, 15, 16].

In the course of histoenzymatic research, in the
basal layer of an epithelium, the high content of suc-
cinate dehydrogenase, lactate dehydrogenase and
acid phosphatase is noted; moderate quantity of
these enzymes is observed in cellular infiltrates. The
activity of glucose-6-phosphate dehydrogenase in in-
filtrates of vascular walls and epithelium is low. Thus,
in the course of catarrhal gingivitis there is a picture of
chronic non-specific inflammation [17].

Morphologically, hypertrophic gingivitis is charac-
terized by intense invagination of the epithelium into
its own plate. Prickly cells contain pyknotic nuclei,
vacuolated cytoplasm. The processes of keratiniza-
tion are disturbed, glycogen is unevenly distributed, a

significant amount of it is observed in the deep parts
of the cells of the spiny layer [18].

In the own plate of the mucous membrane of the
gums, symptoms of oedema, degenerative changes
in the fibres in the form of mucoid oedema, some-
times with a positive reaction to fibrin in the walls of
blood vessels are expressed.

The number of vessels is increased; there is their
fullness and dilation of the lumen. The expansion of
the venous chain of the microcirculatory tract predom-
inates for the most part. Swelling and sometimes en-
dothelial proliferation are noted [19, 20].

It is noteworthy that a characteristic and constant
change in the morphological organization of the gums
in the course of hypertrophic gingivitis is the infiltration
of their own plate by lymphoid and plasma cells, with
predominantly perivascular localization of the latter. In
addition, a constant and inherent morphological fea-
ture in the gums, for this type of gingivitis — “mast cell”
reaction with degranulation and metachromasia of the
components of their own plate [21, 22] has been es-
tablished.

There is moderate fibrosis of the own plate of a mu-
cous membrane in deep layers and the phenomenon
of sclerosis. In addition, there is leukocyte infiltration
with localization of cells between epitheliocytes, their
necrobiotic changes in the form of accumulations of
granular basophilic substance. In some cases, against
the background of the above-mentioned changes, ar-
eas of necrosis are observed, with a corresponding
inflammatory reaction, the phenomena of abscessing
and growth of granulation tissue [23, 24, 25].

Conclusion. Thus, concluding the analysis of
the literature, it should be noted that there are only a
few sources that characterize the change of the epi-
thelium and its own plate in the course of inflamma-
tory processes, and they are not enough to fully un-
derstand the morphological rearrangement of gums at
the histological and ultrastructural levels. In addition,
no highly specific studies have been performed on
mast cells investigation and their effects on the occur-
rence and course of inflammation in the gums. Until
nowadays, the question of the secretion type of tissue
basophils in the course of chronic catarrhal and hy-
pertrophic gingivitis remains open.

Perspectives of further research. Further re-
search should focus on studying the level of cytokines
in the oral fluid in the dynamics of the use of fixed
prostheses.
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CYYACHI YABNEHHA NPO MOP®OJIOINYHI 3MIHUA B ACHAX

NPU 3ANANbHUX NMPOLIECAX

lonosuy I. 1O.

Pe3tome. Mema docnidxeHHs. AHani3 nitepaTypHUX Dkepen 3 BUBYEHHSAM Cy4acHUX MOrnsadiB Ha Mop-
OMoriyHi 3MiHK B AICHaX Npu 3ananbHUX npouecax.

Mamepianu i memodu. Ornsag Ta aHani3 HaykoBOi Ta MeQUYHOI liTepaTypu Ha OCHOBI 6a3 gaHux Scopus,
Web of Science, MedLine, PubMed, NCBI, BuBYeHHs1 siknx He nepesuLlye 10 pokiB, BKIHOYaKO4M Ornsaam nite-
paTypu Ta pesynbTaTu KriHiYHUX BUNpobyBaHb.

Pesynbmamu 0ocnidxeHHsI ma 062080peHHs. 3anarnbHi 3aXBOPIOBaHHS NApOAOHTa MakTb BUCOKY MOLLIU-
PEHICTb cepep, HacemneHHs1 Ta NpeacTaBnsaTb CEPMO3HY NpobnemMy, ocobnmnBo cepen AOpPOCnMX, Ae Big3Ha-
YaeTbCa TeHAeHLUis Ao iX 3pocTaHHs, gocaratoun 98% sunapkis. MNMpoBeaeHnn aHania nitepaTtypHUX axepen
BKa3ye Ha iCTOTHi MOPAOIOriyHi 3MiHM SICEH NMpW 3ananbHUX Npouecax, siki BigdyBarTbCA AK y enitenii Tak i
BRnacHi nnactuHui. MNpu LboMy eniTenin pearye o3HakaMu NopyLUeHHS 3poroBiHHA. [pu riHriBiTI cnocTepira-
IOTbCA MOPYLUEHHS1 3POroBiHHA eniTenito i pO3BMBAETLCA ABULLE NapakepaTody Ta akaHTonidy. Lintonnasma
KNITUH Wn1nyBaToro wapy MIiCTUTb 3€PHUCTICTb, MeXi MK KniTUHaMW BTpadatoTb YiTKICTb, gapa MiKHOTUYHI,
rinepxpoMHi. BusHadaeTbcs piske 30iNbLUEHHS KiNbKOCTI MMiKOreHy B KIiTMHAX WunyBaToro wapy. BigMmivaeTsb-
Cs1 Ae30praHisavisi Cnony4yHoI TKaHWHK, WO NPOSIBASETLCA Y BUrNAAI BOrHMLLeBoi abo andysHoi ramma-meTa-
Xpomaasii. BorHuue 3ananeHHs 4iTKo BigMeXOBaHe Bi OTOYYHOUOI CMOJSTYYHOI TKaHMHK hiBPO3HMMK TsKkamu,
LLO CYMpPOBOMKYETLCA HAKOMUYEHHSAM PAS-MO3NTUBHMX PEYOBUH i rMiko30amMiHOrMikaHiB. 3MiHN MiKpOLMPKY-
NSATOPHOrO pycna siCeH NPOABASATLECS PO3LUMPEHHAM NiMaTUYHUX CyauH, Kaninapie, BeHyn 3 gianeae3HnMu
KpoBoBUNMBamMu, 3 nposnidepadieto eHgoTenito, HabyxaHHAM 6a3anbHOI MeMbpaHy Ta NOSBOK NEPULLENTONSAP-
HOro HabpsKy.

BucHosku. Buxogsuwm i3 gaHux nitepaTypu, cneuianbHUX AOCNIAKEHb, NPUCBAYEHNX BUBYEHHIO TYYHUX
KNiTWH Ta X BNAUBY Ha BMHMKHEHHS Ta nepebir 3ananbHOro npowuecy B scHax, He nposogunocd. o uboro
Yyacy OCTaETbCA BIOKPUTUM NMUTAHHA TUMY ceKpeLii TKaHUHHMX 6a30diniB Npu XpoHIYHOMY KaTapanbHoOMy Ta
XPOHIYHOMY FinepnnacTUYHOMY FiHriBITi.

KnrouoBi cnoBa: sicHa, riHriBiT, MapogoHTUT, MapofoHTanbHa KULWEHS, iHinbTpauis.
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