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CYTOLOGICAL AND MORPHOMETRIC PECULIARITIES
OF THE GINGIVAL CELLS IN PATIENTS WITH CORONARY HEART DISEASE

Periodontal tissues diseases are of a multifactorial nature and depend not only on local
etiological causes, but may also be due to somatic pathology. During pathological changes
initiation, gingival epithelial cells are able to perform the functions of antigen-presenting
cells. Of particular interest is coronary heart disease, which can lead to an imbalance in the
process of differentiation of gingival epithelial cells, changes in their morphometric parameters
and its quantitative increase in cells with manifestations of cytopathology. Concerning the
manifestations of cell pathology and changes in the morphometry parameters of gingival
epithelial cells were studied in patients with coronary heart disease. A total of 71 patients
with coronary heart disease and 20 somatically healthy patients were examined. Cytological
examination was performed on scrapings from the epithelium surface of the attached gingiva.
It is proved that in patients with ischemic heart disease, changes in gingival epithelial cells
with signs of nuclear pathology and changes in the nuclear-cytoplasmic ratio are statistically
more common than in somatically healthy patients.
Keywords: coronary heart disease, periodontal tissue, cytopathology, morphometry, epithelial cell.

Introduction
The term periodontal tissue at the present

stage includes four types of tissues, such as
gingiva, tooth root cement, alveolar bone and
connective tissue fibers, which ensure the
interconnection of these structures with each
other. Of the entire complex of periodontal tissues,
gingiva is the only structure that is available for
direct visual examination and examination directly
at a clinical admission. The gingiva is in contact
with a variety of stimuli and, therefore, its
morphology incorporates an important function
of a barrier against pathogenic factors [1].

According to morphological studies, gingiva
consists of a stratified squamous keratinizing
epithelium and its proper plate. Epithelial cells are
resident cells on the surface of the mucous
membrane of the oral cavity as a whole, which
are not capable of chemotaxis, but, starting their

life cycle in the basal layer, they gradually move
as differentiation proceeds, through the spinous
and granular layers, into the keratinized layer,
where they are peeled off and removed from oral
cavity [2]. Professor I.A. Bykova determined the
quantitative parameters of each of the layers of
epithelial cells in smears – imprints from the
surface of the gingiva in case of norm which can
be characterized by a certain standard of the
quality of barrier properties [3]. In addition, the
morphometric characteristics of the cells in each
layer have their own characteristics depending
on the degree of maturity and functional activity.

Physiological cooperation of epithelial cells
with indigenous microflora of the oral cavity is
capable of inactivating and removing pathogenic
bacteria without inclusion of immunity
mechanisms, which indicates a variety of
functional activity of these cells in normal
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conditions. When you start the reactions of
nonspecific and specific immunity, epithelial cells
are actively involved in the initiation and
stabilization of the inflammatory process in the
periodontal tissue, and are able to perform the
functions of antigen-presenting cells, which
enables to consider them far beyond just a
mechanical barrier [4].

One of the risk factors contributing to the
development of periodontal pathology is somatic
pathology and, in particular, coronary heart
disease (CHD) [5].

Ñoronary heart disease ranks first in WHO
statistics in terms of morbidity and early mortality
among the working population [6]. Heart failure
formed in the pathogenesis of CHD leads to
impairment of regional hemodynamics in the body
as a whole and in periodontal tissues in particular.
Decrease in linear and volumetric velocity
characteristics of blood flow in the micro-
vasculature of periodontal tissue for ischemic
heart disease, according to several studies, will
lead to hypoxia, changes in oxygen balance and
decrease in energy substrates to the gingival
epithelial layer. Such features of the trophism in
the periodontal disease with ischemic heart disease
can lead to an imbalance in the process of gingival
epithelial cell differentiation, changes in their
morphometric parameters and a quantitative
increase in cells with manifestations of cyto-
pathology [7].

Rather simple, non-invasive and informative
methods of exfoliative cytology allow us to

estimate the morphometric parameters and
cellular abnormalities of gingival epithelial cells
that can occur in CHD.

Concerning the purpose of our study was to
study the manifestations of cell pathology and
changes in the morphometric parameters of
gingival epithelial cells in patients with coronary
heart disease.

Material and methods
The study involved 71 patients with a verified

diagnosis of coronary heart disease receiving
basic therapy (verification according to the
recommendations of the European Society of
Cardiology based on the clinic, stress tests, Holter
monitoring, ECG and coronary angiography). The
control group consists of 20 somatically healthy
patients, representative by age and sex.

All patients underwent cytological exa-
mination on scrapings and biopsies from the
surface of the epithelium of the attached gingiva.
Cytological and histological samples were stained
with hematoxylin-eosin, azure-eosin and Papanicolau
and viewed on a Micros microscope (Austria).
In order to obtain photographs of the cells, a
CAM-2800 digital video camera was used with
light microscopy (objective  40, eyepiece  10).

Statistical processing was carried out using
non-parametric methods, since, according to the
Kolmogorov–Smirnov criterion, the law of data
distribution did not correspond to the normal one.
The median and interquartile range were
calculated, and the Mann–Whitney test was used
to compare the quantitative parameters.

Study results
A cytological study of scrapings from the

surface of the attached gingiva to determine cell
anomalies of epithelial cells showed that such
cytopathology as karyorrhexis, karyolysis and
vacuolization of the cytoplasm occurred sig-
nificantly more often in the group of patients with
CHD compared with the control one (table 1).

Karyorrhexis is the process of disintegration
of the nucleus into individual homogeneous
particles, limited by karyolemma, which, after its
destruction, enter the cytoplasm and undergo lysis
(fig. 1).

During karyolysis, cells are observed both with
a complete absence of the nucleus and with the
remnants of degraded karyolemma. We associate

Table 1. Incidence of cell epithelial cellular abnormalities, Me [Q1Q3]

Note. p – level of significance vs control.
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an increase in the number of cells with the indicated
cytopathology with the existing chronic in-
flammatory process on the background of CHD.

When comparing the data in the table, it is
determined that the cells with abnormalities in the
form of karyorrhexis and karyolysis in the group
with CHD significantly exceeded the control
parameters by 1.5 and 1.6 times, respectively. The
incidence of epithelial cells with vacuolization of
the cytoplasm also had a rate of 1.7 in the presence
of background pathology in the form of ÑHD.

In the histological study of the mucous membrane
of the gums of patients with CHD, attention was
paid to the almost universal worsening of the
multilayer flat epithelium and the phenomena of
pareceratosis. Stratification of the layers has been
broken. Epithelial cells are found everywhere with
the phenomena of protein parenchymatous
dystrophy. Permanent morphological companion
of the above-described pathomorphological
changes is acanthosis (fig. 2).

In some cases, it is possible to state the
presence of dysplasia phenomena, which
manifests itself as a violation of stratification of
layers, an increase in the nuclear-cytoplasmic
index, hyperchromicity of nuclei and the presence
of unit mitoses. These changes sometimes
simulate the breakthrough of the basement
membrane and the presence of invasive growth
(fig. 3).

In the sclerotized subepithelial basis is
determined in varying degrees of severity of
lymphocytic infiltration. In some cases, it was
limited to minor diffuse focuses of inflammation,
and in some cases, the degree of inflammatory

process was expressed so that among the dense
lymphocytic infiltrate with the admixture of
leukocytes signs of formation of lymphoid follicles
were observed (fig. 4).

Analysis of scrapings from a group of patients
with ischemic heart disease showed different
digital values of the degree of differentiation in
the epithelial layer in comparison with data in
somatically healthy ones. A significant increase
in the number of superficial and keratinizing cells
(1.9 and 1.13 times respectively), in our opinion,
may indicate increased exfoliative processes in
the gingiva in patients with ischemic heart disease.
It is possible to consider it as a compensatory
reaction aimed at maintaining barrier properties
in the conditions of reduced level of microcirculation
in periodontal tissues in CHD. At the same time,

Fig. 1. Microphotography of a scraping
cytogram from the attached part of the gingiva

of patient K. with a diagnosis of CHD.
The accumulation of epithelial cells with signs

of karyorrhexis is determined without disturbing
the karyolemma, Pap smears,  400

Fig. 2. Expressed thickening of multilayered
flat epithelium of gum with acanthosis.

Acanthous grafts are anastomosed with each
other, forming a dense network in the sclerotized

subepithelial basis. Coloring with hematoxylin
and eosin,  100

Fig. 3. Apical departments of acanthous lobes
with signs of laceration violation. Cells of basal
layer with hyperchromic nuclei. Some epithelial
cells with phenomena of hydropic dystrophy.

The absence of a clear boundary between
the basal layer of the epithelium and the

connective tissue basis of the gum.
Coloring with hematoxylin and eosin,  400
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the cells of the intermediate type (the main layer
of cells) were found to be significantly 59.0
(p=0.001) more often in the scrapings of the
healthy group.

Comparing the morphometric study of the
nucleus and the cell as a whole, there were also
significant differences in the data between the
groups (table 2).

Such information may indicate an increase in
the exfoliation process and the appearance in the
scrapings of cells from the deeper layers of the

epithelial layer, which have a larger nucleus in relation
to the cytoplasm. Distinctions in the nuclear-
cytoplasmic ratio between groups can lead to
impaired differentiation of epithelial cells in the
structure of the cell layer caused by a state of energy
deficiency against the decrease in the level of
microcirculation in periodontal disease with CHD.

Conclusions
Thus, in patients with cardiopathology,

epithelial cells with such manifestations as
karyorrhexis, karyolysis, vacuolization, which are
direct participants of the inflammatory process
in the periodontal disease, are significantly more
common, which is confirmed by literature data
and the presented scientific research. Such a risk
factor as CHD helps to reduce the level of
microcirculation in the periodontal tissue and
determines a significant increase in epithelial cells
with manifestations of cytopathology, reducing
their effector potential and barrier properties. Also,
changes in the nuclear-cytoplasmic ratio are
observed in these patients. Changes in the
quantitative data of differentiation of epithelial
cells under conditions of energy deficiency against
decrease in the level of microcirculation are
manifested by an increase in exfoliation of cells
of the surface and keratinizing layers, which may
indicate compensatory capabilities aimed at
preserving the barrier properties of the gingiva to
prevent invasion of various periodontal pathogens
not only deep into the periodontium, but also into
the internal body environment.

Perspectives of the study
Obtained data necessitate further studies of

the etiopathogenesis of these changes in order to
develop timely medical care for periodontal
diseases in patients with ischemic heart disease.
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Table 2. Morphometric parameters of epithelial cells of patients
of the studied groups, Me [Q1Q3]

Fig. 4. Lymphohistiocytic infiltration of the
mucous membrane of a multilayered flat

epithelium with the formation of lymphoid
follicles is expressed. Coloring with hematoxylin

and eosin,  100



ÌÅÄÈÖÈÍÀ ÑÜÎÃÎÄÍ² ² ÇÀÂÒÐÀ. 2018. ¹ 3 (80)

8

Ñïèñîê ë³òåðàòóðè
1. Three-dimensional stress distribution in the human periodontal ligament in masticatory,

parafunctional, and trauma loads: Finite element analysis / I. A. Poiate, A. B. de Vasconcellos, R. B. de
Santana, E. J. Poiate // Periodontol. – 2009. – ¹ 80. – P. 1859–1867.

2. Óëüòðàñòðóêòóðíà îðãàí³çàö³ÿ òêàíèí ÿñåí õâîðèõ íà ãåíåðàë³çîâàíèé ïàðîäîíòèò ïðè êàðä³î-
âàñêóëÿðí³é ïàòîëîã³¿ / Î. Â. Êîï÷àê, Ã. Ô. Á³ëîêëèöüêà, Ë. Î. Ñòå÷åíêî, ². Î. Êðèâîøåºâà // Ñâ³ò
ìåäèöèíè òà á³îëîã³¿. – 2017. – ¹ 1. – Ñ. 121–126.

3. Áûêîâà È. À. Öèòîëîãè÷åñêàÿ õàðàêòåðèñòèêà îòïå÷àòêîâ ñëèçèñòîé îáîëî÷êè ïîëîñòè ðòà ñ
ïðèìåíåíèåì èíäåêñà äèôôåðåíöèðîâêè êëåòîê / È. À. Áûêîâà, À. À. Àãàäæàíÿí, Ã. Â. Áàí÷åíêî //
Ëàáîðàòîðíîå äåëî. – 1987. – ¹ 1. – Ñ. 33–35.

4. Histopathological and clinical expression of periodontal disease related to the systemic inflammatory
response / A. Ionel, O. Lucaciu, F. Tabaran [et al.] // Histol. Histopathol. – 2017. – ¹ 32 (4). – P. 379–
384. – DOI : 10.14670/HH-11-803.

5. Mediators between oral dysbiosis and cardiovascular diseases / M. Pietiainen, J. M. Liljestrand,
E. Kopra, P. J. Pussinen // Eur. Journal Oral Sci. – 2018. – ¹ 1 (26). – P. 26–36.

6. Aguilar A. Hypertension: Global blood pressure trends / A. Aguilar // Nat. Rev. Nephrol. – 2017. –
¹ 13 (1). – P. 2. – DOI : 10.1038/nrneph.2016.178.

7. Holmlund A. Poor response to periodontal treatment may predict future cardiovascular disease /
A. Holmlund, E. Lampa, L. Lind // J. Dent. Res. – 2017. – ¹ 96 (7). – P. 768–773. – DOI : 10.1177/
0022034517701901.

References
1. Poiate I.A., de Vasconcellos A.B., de Santana R.B., Poiate E. (2009). Three-dimensional stress

distribution in the human periodontal ligament in masticatory, parafunctional, and trauma loads: Finite
element analysis. Periodontol., ¹ 80, pp. 1859–1867.

2. Kopchak O.V., Biloklytska H.F., Stechenko L.O., Krivosheieva O.I. (2017). Ultrastrukturna
orhanizatsiia tkanyn yasen hvorykh na heneralizovanyi parodontyt pry kardiovaskuliarnii patolohii
[Ultrastructural organization of gum tissues of patients with generalized periodontitis in cardiovascular
pathology]. Svit medytsyny ta biolohii – World of Medicine and Biology, ¹ 1, pp. 121–126 [in Ukrainian].

3. Bykova I.A., Ahadzhanian A.A., Banchenko H.V. (1987). Tsitolohicheskaia kharakteristika
otpechatkov slizistoi obolochki polosti rta s primeneniiem indeksa differentsirovki kletok [Cytological
characteristics of prints of the oral mucosa using the cell differentiation index]. Laboratornoie delo –
Laboratory Work, ¹ 1, pp. 80–81 [in Russian].

4. Ionel A., Lucaciu O., Tabaran F., Berce C., Toader S., Hurubeanu L. et al. (2017). Histopathological
and clinical expression of periodontal disease related to the systemic inflammatory response. Histol.
Histopathol., ¹ 32 (4), pp. 379–384, DOI 10.14670/HH-11-803.

5. Pietiainen M., Liljestrand J.M., Kopra E., Pussinen P.J. (2018). Mediators between oral dysbiosis
and cardiovascular diseases. Eur. Journal Oral Sci. ¹ 1 (26), pp. 26–36.

6. Aguilar A. (2017). Hypertension: Global blood pressure trends. Nat. Rev. Nephrol., ¹ 13 (1),
pp. 2, DOI 10.1038/nrneph.2016.178.

7. Holmlund A., Lampa E., Lind L. (2017). Poor response to periodontal treatment may predict
future cardiovascular disease. J. Dent. Res., ¹ 96 (7), pp. 768–773, DOI 10.1177/0022034517701901.

Í.Þ. ªìåëüÿíîâà
ÖÈÒÎËÎÃ²×Í² É ÌÎÐÔÎÌÅÒÐÈ×Í² ÎÑÎÁËÈÂÎÑÒ² ÊË²ÒÈÍ ßÑÅÍ
ÏÐÈ ²ØÅÌ²×Í²É ÕÂÎÐÎÁ² ÑÅÐÖß

Çàõâîðþâàííÿ òêàíèí ïàðîäîíòà ìàþòü ìóëüòèôàêòîðíó ïðèðîäó ³ íå ò³ëüêè çàëåæàòü â³ä ì³ñöåâèõ
åò³îëîã³÷íèõ ïðè÷èí, à é ìîæóòü áóòè íàñë³äêîì ñîìàòè÷íî¿ ïàòîëîã³¿. Ïðè çàïóñêó ïàòîëîã³÷íèõ çì³í
åï³òåë³îöèòè ÿñåí çäàòí³ âèêîíóâàòè ôóíêö³¿ àíòèãåíïðåçåíòóþ÷èõ êë³òèí. Îñîáëèâèé ³íòåðåñ âèêëè-
êàº ³øåì³÷íà õâîðîáà ñåðöÿ, ÿêà ìîæå ïðèçâîäèòè äî äèñáàëàíñó â ïðîöåñ³ äèôåðåíö³þâàííÿ åï³òå-
ë³îöèò³â ÿñåí, çì³í ¿õí³õ ìîðôîìåòðè÷íèõ ïîêàçíèê³â ³ ê³ëüê³ñíîãî çá³ëüøåííÿ êë³òèí ç ïðîÿâàìè
öèòîïàòîëîã³¿. Ó çâ’ÿçêó ç öèì âèâ÷åíî ïðîÿâè êë³òèííî¿ ïàòîëîã³¿ ³ çì³íè ïîêàçíèê³â ìîðôîìåòð³¿
åï³òåë³îöèò³â ÿñåí ó õâîðèõ íà ³øåì³÷íó õâîðîáó ñåðöÿ. Îáñòåæåíî 71 ïàö³ºíòà ç ³øåì³÷íîþ õâîðî-
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áîþ ñåðöÿ ³ 20 ñîìàòè÷íî çäîðîâèõ ïàö³ºíò³â. Ïðîâîäèëè öèòîëîã³÷íå äîñë³äæåííÿ íà ç³øêðÿáàõ ³
á³îïñ³ÿõ ç ïîâåðõí³ åï³òåë³þ ïðèêð³ïëåíèõ ÿñåí. Äîâåäåíî, ùî â ïàö³ºíò³â ç ³øåì³÷íîþ õâîðîáîþ
ñåðöÿ ñòàòèñòè÷íî ÷àñò³øå âèÿâëÿþòüñÿ çì³íè åï³òåë³îöèò³â ÿñåí ç îçíàêàìè ÿäåðíî¿ ïàòîëîã³¿ ³ çì³íè
ÿäåðíî-öèòîïëàçìàòè÷íîãî ñï³ââ³äíîøåííÿ, í³æ ó ñîìàòè÷íî çäîðîâèõ îáñòåæåíèõ.

Êëþ÷îâ³ ñëîâà: ³øåì³÷íà õâîðîáà ñåðöÿ, ïàðîäîíò, öèòîïàòîëîã³¿, ìîðôîìåòð³ÿ, åï³òåë³îöèò.

Í.Þ. Åìåëüÿíîâà
ÖÈÒÎËÎÃÈ×ÅÑÊÈÅ È ÌÎÐÔÎÌÅÒÐÈ×ÅÑÊÈÅ ÎÑÎÁÅÍÍÎÑÒÈ ÊËÅÒÎÊ ÄÅÑÍÛ
ÏÐÈ ÈØÅÌÈ×ÅÑÊÎÉ ÁÎËÅÇÍÈ ÑÅÐÄÖÀ

Çàáîëåâàíèÿ òêàíåé ïàðîäîíòà èìåþò ìóëüòèôàêòîðíóþ ïðèðîäó è íå òîëüêî çàâèñÿò îò ìåñòíûõ
ýòèîëîãè÷åñêèõ ïðè÷èí, íî è ìîãóò áûòü ñëåäñòâèåì ñîìàòè÷åñêîé ïàòîëîãèè. Ïðè çàïóñêå ïàòîëî-
ãè÷åñêèõ èçìåíåíèé ýïèòåëèîöèòû äåñíû ñïîñîáíû âûïîëíÿòü ôóíêöèè àíòèãåíïðåçåíòèðóþùèõ
êëåòîê. Îñîáûé èíòåðåñ âûçûâàåò èøåìè÷åñêàÿ áîëåçíü ñåðäöà, êîòîðàÿ ìîæåò ïðèâîäèòü ê äèñáà-
ëàíñó â ïðîöåññå äèôôåðåíöèðîâêè ýïèòåëèîöèòîâ äåñíû, èçìåíåíèÿì èõ ìîðôîìåòðè÷åñêèõ ïîêà-
çàòåëåé è êîëè÷åñòâåííîìó óâåëè÷åíèþ êëåòîê ñ ïðîÿâëåíèÿìè öèòîïàòîëîãèè. Â ñâÿçè ñ ýòèì èçó-
÷åíû ïðîÿâëåíèÿ êëåòî÷íîé ïàòîëîãèè è èçìåíåíèÿ ïîêàçàòåëåé ìîðôîìåòðèè ýïèòåëèîöèòîâ äåñíû
ó áîëüíûõ èøåìè÷åñêîé áîëåçíüþ ñåðäöà. Îáñëåäîâàí 71 ïàöèåíò ñ èøåìè÷åñêîé áîëåçíüþ ñåðäöà
è 20 ñîìàòè÷åñêè çäîðîâûõ ïàöèåíòîâ. Ïðîâîäèëè öèòîëîãè÷åñêîå èññëåäîâàíèå íà ñîñêîáàõ è
áèîïñèÿõ ñ ïîâåðõíîñòè ýïèòåëèÿ ïðèêðåïëåííîé äåñíû. Äîêàçàíî, ÷òî ó ïàöèåíòîâ ñ èøåìè÷åñêîé
áîëåçíüþ ñåðäöà ñòàòèñòè÷åñêè ÷àùå îáíàðóæèâàþòñÿ èçìåíåíèÿ ýïèòåëèîöèòîâ äåñíû ñ ïðèçíàêà-
ìè ÿäåðíîé ïàòîëîãèè è èçìåíåíèÿ ÿäåðíî-öèòîïëàçìàòè÷åñêîãî ñîîòíîøåíèÿ, ÷åì ó ñîìàòè÷åñêè
çäîðîâûõ îáñëåäîâàííûõ.

Êëþ÷åâûå ñëîâà: èøåìè÷åñêàÿ áîëåçíü ñåðäöà, ïàðîäîíò, öèòîïàòîëîãèÿ, ìîðôîìåòðèÿ, ýïè-
òåëèîöèò.
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