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FEATURES OF CYTOLOGICAL REORGANIZATION OF GUMS IN GENERALIZED
PERIODONTITIS

Abstract. Gingival epithelium, taken from a marginal area of the gums in young adults, with
generalized periodontitis has been studied. The disease duration was 3-5 years. The epithelium was
removed with a spatula, with subsequent transfer to a glass plate and drying in the open air access for
3-5 minutes. The material was stained according to Himza-Romanovskiy, with further microscopic
and morphoiogiciil analysis, taking into account the percentage of different forms of epithelial cells in
norma! condition and in an age aspect. It should be noted that these cellular elements belong to the
intermediate layer of cells that meets histological sections and ribbed surface layers are characterized
by homogenization and vacuolization of the cytoplasm as a manifestation of prolonged irritation
bacterial cell aggression. Analysis of cytograms gave the opportunity to consider generalized
periodontitis in examined patients, in the absence of adequate therapy, as automotive continuous
ProgRse: Hssaqpongpisnay regress under the influence of effective treatment and re-activate during
exacerbation of the inflammatory process under the influence of pathogenic factors such as microbial,
hygienic and immune.

Key words: gingiva, epithelium, cells, nucleus, cytoplasm.

Introduction. As a part of the mucous membrane, buccal epithelium takes an active position
in relations with irritating factors influencing it from external and internal! environment. It permits to
use it in studying of the physiology and reactivity of mucous membranes, and in particular as an
indicator of local and general disturbances of homeostasis.

Each anatomical area of gums has a zonal type of keratinization and on histological sections
is characterized by basal, ribbed, granular and stratum layers, in which keratinization occurs due to
ortokeratoz - phased process, and apoptotic changes in the surface layer of the epithelium [1, 2].

An only exception is the gingival sulcus epithelium that is not keratinized, reducing its
barrier function and makes the target organ at the stage of the onset and development of periodontal
pathology [4].

Taken into account the prevalence of generalized periodontitis among young people [5] and
the prevailing current point of views on the pathogenesis of the disease [6, 7, 8], the question of
processes of differentiation of gingival epithelial cells in generalized periodontitis is of particular
interest, aiming at diagnosis objectification, determining the severity degree and involvement of the
adjacent connective tissue in the process to predict the course of disease, exacerbation rate and
relapse.

The aim of our study was to determine the characteristics of cellular structure of cytogram of
gums in patients with generalized periodontitis.

Material and Methods. Gingiva! epithelium, taken from a marginal area of the gums in young
adults with generalized periodontitis served as the material for the study. The disease duration was 3-
5 years. The epithelium was removed with a spatula, with subsequent transfer to a glass plate and
drying in the open air access for 3-5 minutes. The material was stained according to Himza-
Romanovskiy, with further microscopic and morphological analysis, taking into account the
percentage of different forms of epithelial cells in normal condition and in the age aspect.

In order to unificate the epithelium layers and more profound study, in our research we use
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cytologicai classification according to which in gingival epithelium the basal, parabasal, intermediate,
and superficial cells are distinguished in the area of keratinized gingiva! epithelium, horny scales.
Statistical analysis of the findings has been carried out at the Department of Statistical Research of
SHEI "Ternopil State Medical University Ministry of Health of Ukraine." Parametric methods have
been applied for the indicators, the distribution of which meets the requirements of standardization.
To evaluate the nature of the distribution the coefficient of skewness and kurtosis were determined.
The test was performed on tests of normal asymmetry test conducted by Shapiro-Wilkie. Probability
differences of the results for different groups were determined using Student’s t-test. The difference
was considered likely in common in the medical and research error probability inp <0,05. The
probability of error was evaluated using the Student’s tables, given the size of the experimental
groups, where the law of distribution statistically significantly different from the expected normal
nonparametric (U) Mann-Whitney criterion, nonparametric analogue of a Student’s t-test.

Results and Discussion. It is established that a major component of the cellular composition
of gingival scraping cytogram in generalized periodontitis are the stratified squamous epithelial cells.
They are present in cytograms under normal conditions and during the pathology. It should be noted
that the squamous cells are
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heterogeneous, reflecting the heterogeneity of cells of gingival epithelial cover, In generalized
periodontitis a cytological character of scrap is changed dramatically both in epithelial and
connective tissue constituents.

Detailed statistical analysis of cytogram made it possible to determine the percentage
change in gingival epithelial cells of examined people with different severity of generalized
periodontitis. This ratio is — 2,20+0,10 : 9,30+ 0,16 : 41,6+0,36 : 37,0+0,31 : 9,9+0,16.

The qualitative and quantitative cellular composition of cytogram in periodontitis
depends on the clinical course and intensity of inflammatory and degenerative processes in
periodontal tissues. The received data was significantly different from the stereotypical
percentage of epithelial differentiation of stratified squamous gingival epithelium [3], and ratio
that was determined by us for examined patients and is, characterized by violation of
differentiation - disorder of keratinization, as evidenced by the presence of all components of
different epithelial cells. This makes it possible to assert that during generalised periodontitis
mechanisms of disruption of epithelial desquamation originates, providing barrier function of
gums at generalized periodontitis, are the outcome of a process of differentiation of different
forms of epithelial cells initiated by inflammatory infiltrate of the lamina propria. The presence
of parabasal ceils in cytograms is explained by activation of compensatory mechanisms of
epithelium, taken into account high mitotic activity of gingival epithelium and increased
glycogen-containing epithelial cells.

Tabie 1
Characteristic of percentage change in different classes of cells of
stratified squamous gingival epithelium in generalized periedontitis

Indicator Cells of smears
Basal Parabasal Intermediate | Superficial | *HOEEJM
~ Nom | 0 | 0o 60 | 8 2
(V.L. Bykov) S PN o2
Norm for young 0 0 59,20+1,15* 7,60+0,34* 33,240,65*
person D D e |
Generalized 2,2040,10%* | 9304£0,16** | 41,60 £0,36%* | 37,0+0,31** 9,90+0,16**
|__periodontitis | _ ) SR | 4

Note: *— p <0,05comparedwith the control group;
** __ p <0,05 compared with the experimental group.

At the same time, reflecting the severity, course and intensity of generalized
periodontitis and intensity of inflammatory and degenerative processes in periodontal tissues,
cellular composition of gums in cytograms was divided into four types. The first type is
characterized by presence of intermediate and parabasal cells stained by Himza-Romanovskiy,
with smaller size compared to intermediate. These epithelial layers correspond to deep ribbed
cells in histological sections. In size they are larger, compared to the basal cells and have an
elongated shape. The core is large, well-

countered, vesicular, with small diffuse located chromatin inclusions and relatively wide rim of
basophilic cytoplasm. Lack of hematogenous cells row has been noted. It is obvious that this cellular
composition obtained in cytograms shows evidence of proliferation, i.e. reproduction of parabasal
cells and characterized prognostic criterion of generalized periodontitis at the initial stage.

The second type of cytogram is characterized by presence of individual representatives of
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rod flora with advantage of basophilic intermediate (azur- positive) epithelial cells from cytological
smears from the gums. The latter have cubic, rectangular or polygonal form; cytoplasm contains
azure-positive granules. The core is round, sometimes oval. It is necessary to admit the trend towards
clusters of cells location of this class. Intermediate cells in histological sections correspond to ribbed
parts of surface layer. These intermediate cells are normal and mostly without elements of
cytopathology. It can be argued that this type of cytograms is specific to chronic generalized
periodontitis.

The third type of cytogram is characterized by presence in cytograms of intermediate cells
stained by Himza-Romanovskiy. The latter have azure-positive cytoplasm and nucleus is centric
located. A cytoplasm is elongated. The cells are usually located in clusters. Change in the microbial
composition has been noted, which in this type of cytogram is represented mainly by cocci that
adhere on the surface of epithelial cells.

It should be noted that in addition to the abovementioned epithelial cells in the cytogram of
the third type of examined people segmented leukocytes have been found, which are split into 3-4
segments core, in addition, there are isolated mononuclear leukocytes or young white blood cells,
whose appearance suggests a redistribution pool of myeloid cells in response to the presence of foci
of active inflammatory process that initiates the process of differentiation of leukocytes available.
Present cytological pattern characterizes an acute generalized periodontitis in examined people.

The fourth type of cytograms is characterized by presence of single basal epithelial cells.
During staining by Himza-Romanovskiy, as compared to basal cells of periodontal pockets they have
relatively smaller and more rounded shape of cytoplasm. The core is round- shaped and has a narrow
rim of cytoplasm. Basal epithelial cells are surrounded by segmented leukocytes.

The predominant cells in the fourth type of cytograms are cells of intermediate layer,
cytological organization of which corresponds to the class affiliation and level of differentiation in a
large amount a pathogenic microflora and cells of inflammatory response are visualized. Superficial
cells are visualized, too.

A powerful microbial composition initiates further necrobiotic processes in epitheliocytes
and in a segmented leukocytes. At the same time, due to phagocytosis, the destruction of the
cytoplasm of segmented leukocytes ocurr, called “incomplete phagocytosis”.

Coccal microflora adheres not only to the surface of epithelial cells, but also to the surface of

the segmented leukocytes. In addition, along with hematogenous cells predominantly coccoid flora
and single thread of pseudomycelia of Candida fungi are visualized in cytograms.
Thus, cytograms of the fourth type reflect the enhance of phagocytic reaction of segmented
leukocytes, and formation of «pus cells» occurs as a result of incomplete phagocytosis. During
phagocytosis leukocytes undergo specific channel in the form of restructuring of its nuclear, while in
epitheliocytes of gums n necrobiotic process occurrs primarily in the cytoplasm and in the nucleus.

The abovementioned type of cytogram corresponds to the clinical picture of generalized
periodontitis with abscess formation.

One of cytological signs of periodontal pathology in young people is the emergence of a
epithelial cells with signs of irritation in cytograms. It should be noted that these cellular elements
belong to the intermediate layer of cells that on histological sections corresponds to ribbed surface
layers and are characterized by homogenization and vacuolization of the cytoplasm as a manifestation
of prolonged bacterial irritation. The mechanism of vacuolization of the cytoplasm of epithelial cells
in generalized periodontitis is complicated and reflects disorders of water and electrolyte and protein
metabolism, leading to changes in colloid-osmotic pressure in the cell. Violation of cell membrane
permeability, accompanied by their collapse is crucial. This leads to lysosomal membranes

labilization with activation of their hydrolytic enzymes that break intramolecular connection with
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water. In fact, these changes are the manifestation of early cell focal necrosis [5].

At the same time an increase in the volume of epithelial cells, the cytoplasm is full of
vacuoles, containing a clear liquid has been noted. The core is moved to the periphery of the cell,
sometimes vacuoles or core shrinks appear. Disintegration of ultra-structural elements of cells occurs
further and it overflows with water. These changes are an intermediate stage of cellular metabolism
disorders caused by inflammation and preceding cell cyto-transformation into balloons filled with
fluid Such changes characterize a balloon cell degeneration.

Analyzing cytogram, one can reach the following conclusion, which unlike previous smear
from gingival epithelial have a greater degree of destruction that accompanied by cariopiknosis and
kariorexis of nucleus and cytoplasm homogenization. Homy scales in cytograms are found in lower
amounts in comparison to their quantitative composition in cytograms of people with health
periodontium. They are mainly eosinophilic, with polygonal shape, characterized by a lack of clarity
contours.

CONCLUSION

Thus, the character of changes in the gums in generalized periodontitis, is subject to rather
wide limits, which depends on the clinical course and exogenous factors. Analysis of cytograms gave
the opportunity to consider generalized periodontitis in examined patients, in the absence of adequate
therapy, as automotive continuous process, its components (inflammatory, infiltrative and destructive)
may regress under the influence of effective treatment and re-activate during exacerbation of the
inflammatory process under the influence of pathogenic factors such as microbial, hygienic and
immune.

Perspectives. We are planning to determine the pathogenic mechanisms of generalized
periodontitis through the polymorphism of nuclear transcription factor NFkb1, which controls the
expression of immune response genes, apoptosis and cell cycle.
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Cmamms naoitwna oo opyxy: 18.05.2015 p.
I"'A. €powenko, H.B.I'acrwk, O./]. Jlucavenko OCOBJIMBOCTI HHTOJIOFI‘-[HOi
HNEPEBYJAOBU SICEH IIPU TEHEPAJII3OBAHOMY ITAPOJOHTUTI

B crarri npencraBieHi  pe3ysNbTaTH  KOMIUIEKCHOTO — IIUTOJIOTIYHOIO  JIOCIIIKEHHS
ocobmMBoCTel  MU(MEpEHIIIOBAaHHS  EIITeNil0  SICEH 3a YMOB YPaXKEHHS TI'eHepalli30BaHHM
MapOJIOHTHUTOM.

MarepianoMm Uit JOCIHIDKEHHS CIIyTyBaB SICCHEBHW €IMiTElNid, B3STHH 3 MapriHaJbHOTO
JUISTHKY SICEH Y XBOPHX HA FeHEepali30BaHHUM MApOIOHTHT MOJIOIOTO Biky. TpuBalicTh 3aXBOPIOBAHHS
He mnepeBuulyBasia 3-5 pokiB. Emiteniii 3abupanu 3a JONOMOrO0 INIATeNs, 3 ITOJAJIBIIUM
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MEPEHECEHHIM Ha IPeIMETHE CKJIO Ta BUCYLIYBaHHSIM MPH BIAKPUTOMY JOCTYIIi MOBITPS MPOTSIToM 3-
5 xBunuH. Marepian 3a0apsiroBanu 3a ['iM3010-POMaHOBCHKMM 3 HACTYIIHHM MiKPOCKOMIYHUM
MOp(QONOTIYHIM  aHaji30M, 3 ypaxyBaHHSIM BIJICOTKOBOTO CIIBBIJIHOIICHHS pi3HUX (opMm
emiTeNiadbHUX KIITHH B HOPMi Ta y BIKOBOMY aCIIEKTi.

OCOOJIMBICTIO IMTOrpaM sICEH XBOPUX Ha TIEHEpali30BaHMHl MApOJOHTHT € MOsBa
SMiTeNiaNbHUX KIITHH 3 O3HAaKaMu mojpasHeHHs. OJHi€I0 i3 LUTOJOTIYHHMX O3HAK MaTOJOTil
MapoIoOHTa y 0Ci0 MOJIOAOr0 BiKy BiJJHOCHTBCS IOsBA B IMTOrpamMax CHiTeNMiaJbHUX KIITHH 3
o3HaKaMu moxpaszHeHHs. CIii 3a3HAYMTH, IO BKa3aHi KIITHHHI €JIEMEHTH BiJHOCATH O KIITHH
MIPOMDXKHOTO IIapy, IO Ha TiCTOJNIOTIYHUX 3pi3axX BiJIIOBiJa€ MOBEPXHEBHM IIapaM IIHITyBaTOTO Ta
XapaKTepU3yIOThCSl TOMOTEHI3aIli€l0 Ta BaKyONi3ali€l0 IMTOIUIa3MH SIK [POSIB  TPUBAJIOrO
MOJJPa3HEHHS KIITHHHM OaKTepialbHOIO arpecieto. AHali3 LOUTOrpaM, JaB MOXIMBICTh PO3IIIILY
TeHEepai30BaHOTO MAPOJOHTUTY y OCi0 0OCTEKEHOr0 KOHTHHICHTY, 32 YMOB BiICYyTHOCTI aZeKBaTHOI
Tepamii, sk Oe3nepepBHHUI caMOpyIIiHHHN mpoLec. Moro ckmanosi (3amanpHO-iHQUIBPTPaTUBHA 1
JIECTPYKTHBHA) MOXKYTb PErpecyBaTH IIiJ| BILUIUBOM e(DEKTHBHOrO JIKyBaHHs i 3HOBY aKTHBYBATHUCS
[PU 3aroCTPEHHI 3amajibHOrO MpPOLECy i BIUIMBOM IATOICHHHUX YMHHHKIB, a caMe MiKpoOHOro,
riri€HIYHOTO Ta IMyHHOTO).

Kniouosi crnosa: sicHa, eniTeNoNUTH, KIITHHH, PO, IUTOIUIA3MA.

I A. Epowenxo, H.B.I'acwox, O./]. Jlucavenko OCOBEHHOCTHN HI/ITOJIOFI/I‘{ECKOﬁ
HNEPECTPOYKMU JECEH IPU TEHEPAJIU30BAHHOM IAPOJOHTUTE
B cratbe npecraBieHbl pe3yabTaThl KOMILIEKCHOTO LUTOJOTMUECKOr0 HCCIIeJOBaHMs 0COOCHHOCTE
i hepeHIIMPOBKU SMUTEIMS AECHBI B YCJIOBUSX IOPAXKEHHS! T€HEPATM30BAHHBIM MAPOAOHTHTOM.
Marepuanom ajst HCCIIETOBAHUS CIY)KWJI JECHEBOM SIHUTENUH, B3SATHIH M3 MapriHAJIBHOIO y4acTKa
JeceH y OONBHBIX TI'€HEPaJIM30BaHHBIM IAPOJOHTHTOM MOJIOJIOTO BO3pacTa. JIMTenbHOCTH
3a00JIeBaHMsl HE MpeBbIIANa 3-5 jieT. DnuTenuid 3a0Upajiy ¢ MOMOILIBIO HIMATENS, C MTOCICAYIOIIM
IIEPEHOCOM Ha IPEAMETHOE CTEKJIO M BHICYIIIMBAaHUEM IIPU OTKPHITOM JIOCTYIIE BO3yXa B Te4eHHe 3-5
MUHYT. Matepuan okpammBaid 1o ['mm3e-PomMaHOBCKOMY C MOCIEIYOIIMM MHKPOCKOITHYECKHM
MOP(OJIOTHYECKUM ~ aHAJM30M, C YYE€TOM MpPOLEHTHOIO COOTHOUICHUS pasziIM4HBIX (OpM
SMHTENNAJIBHBIX KIETOK B HOPME M B BO3pacTHOM actekre. OCcOOCHHOCTBIO LHUTOrPaMM JECeH
OOJNIEHBIX T'€HEPAIN30BAHHBIM MAPOJOHTH TOM OBIJIO TIOSBICHHE OSIUTEIHAIBHBIX KIETOK C
MpU3HAKaMU pasfpakeHusi. K ogHUM M3 OUTONOrMYECKUX MPU3HAKOB IATOJOTHH MApOJOHTA Y JIHIL
MOJIOZIOTO BO3pAacTa OTHOCHUTCS IOSBJICHHE B IUTOTPaMMax SITUTEIHAIBHBIX KICTOK C TpU3HAKaMH
pasapaxenusi. Ciemayer OTMETHTb, YTO yKa3aHHbBIC KJIETOYHBIE DJIEMEHTHI OTHOCATCS K KIIETKaMm
MIPOMEXKYTOYHOTO CJIOSi M Ha THUCTOJOTMYECKHX Cpe3ax COOTBETCTBYET IOBEPXHOCTHBIM CIIOSM
LIMIIOBATOrO0 M XapaKTepU3YyIOTCs TOMOTrEHU3alneld U BaKyoJIM3alus IUTOIUIA3Mbl KaK MPOsBICHHE
JUIATETIBHOTO ~ Pa3apaKeHHs KICTKM OaKTepHalbHOW arpeccHMeil. AHaIW3 IUTOrpaMM  Jail
BO3MOKHOCTb PaCCMOTPEHHSI T€HEPAIN30BAaHHOTO MAPOJOHTHUTA Y JUI[ 00CIEI0BAHHOTO KOHTHHT €HTa
MpH OTCYTCTBUHU aJCKBaTHOM Tepamuy, KaK HEMPEepPBIBHBIA CaMOABIDKYLIHiics mpomecc. Ero
COCTaBJISIIOLIME (BOCTIAVIMTENBHO- MH(HMIBTPATUBHAS U JECTPYKTHBHASI) MOTYT PErpeccHpoBaTh MO
BIMSIHUEM 3((EKTUBHOrO JI€UEHUS M CHOBA AKTUBHPOBATHCS HPH OOOCTPEHHH BOCIAIUTEIBLHOTO
mpolecca MO BIUSHUEM MATOTCHHBIX (DAaKTOPOB, @ MMEHHO MHKpPOOHOTO, TUTHEHHYECKOr0 M
HMMYHHOTO).
Knrouesvle crosa: necHa, SMUTEIMOLUTSI, KICTKH, SAPO, IUTOIUIA3MA.
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BYJIOBA TA PEAKTUBHICTb EHJOKPMUHHOI'O AIIAPATY

G.A. Yeroshenho', N. V. Gasyuk?, O.D. Lisachenko'
FEATURES OI' CYTOLOGICAL REORGANIZATION OF GUMS IN GENERALIZED
PERIODONTITIS

Findings of the comprehensive cytologic screening of features of gingival epithelium
differentiation, affected by generalized periodontitis, are presented in the paper.

Gingival epithelium, taken from a marginal area of the gums in young adults, with
generalized periodontitis has been studied. The disease duration was 3-5 years. The epithelium was
removed with a spatula, with subsequent transfer to a glass plate and drying in the open air access for
3-5 minutes. The material was stained according to Hinrda-Romanovskiy, with further microscopic
and morphological analysis, taking into account the percentage of different forms of epithelial cells in
normal condition and in an age aspect.

One of the cytological signs of periodontal pathology in young people is the emergence of
epithelial cells with signs of irritation. It should be noted that these cellular elements belong to the
intermediate layer of cells that meets histological sections and ribbed surface layers are characterized
by homogenization and vacuolization of the cytoplasm as a manifestation of prolonged irritation
bacterial cell aggression. Analysis of cytograms gave the opportunity to consider generalized
periodontitis in examined patients, in the absence of adequate therapy, as automotive continuous
process. Its components may regress under the influence of effective treatment and re-activate during
exacerbation of the inflammatory process under the influence of pathogenic factors such as microbial,
hygienic and immune.

Key words: gingiva, epithelium, cells, nucleus, cytoplasm.
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