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CYTOMORPHOMETRIC CHANGES IN GINGIVAL
EPITHELIOCYTES IN PATIENTS WITH CHRONIC
OBSTRUCTIVE PUIMONARY IN COMBINATION
WITH CORONARY HEART DISEASE

Introduction and purpose. This article is devoted to the actual
problem of dentistry, namely, cytomorphometric changes in the gingival
epithelium of patients with cardio-respiratory pathology. The purpose is
to study the cytological and morphometric parameters of gingival epithe-
liocytes in patients with chronic obstructive pulmonary disease in com-
bination with coronary heart disease.

Materials and methods. 239 patients were examined: the main
group, 130 patients with COPD in combination with chronic obstructive
pulmonary disease with coronary heart disease; comparison group 1: 38
patients diagnosed with chronic obstructive pulmonary disease; and the
comparison group 2: 71 patients with coronary heart disease. The control
group is represented by 20 somatically healthy patients.

Morphometric and cytological studies were performed on scrapings
of gingival epithelium according to standard procedure with staining
with azur-eosin and studying under light microscope.

Results and discussion: It is noted that in patients with co-morbid
pathology, the cells at in the late stages of differentiation are more com-
mon. Clear leukocyte infiltration is noted in the preparations, and mor-
phometric analysis shows significant decrease in the nuclear-cytoplasmic
ratio in patients of all groups due to an increase in the epithelial cell nu-
cleus (p < 0.05), with no significant changes in the cell cytoplasm.

Conclusions: This fact justifies the need for early diagnosis of possi-
ble violations in the oral cavity, as well as the development of an algo-
rithm for their prevention and treatment.

Keywords: periodontal, gingival epitheliocytes, coronary heart dis-
ease, chronic obstructive pulmonary disease, morphometry.
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OUTOMOP®OMETPUYHI 3MIHU EHITEJIOLNUTOB SACEH
Y HOAOIEHTIB 3 XPOHIYHUMHW OBCTPYKTUBHUMMU
3AXBOPIOBAHHsIMHA JIETEHIB Yy MMOE€THAHI
3 INEMIYHOIO XBOPOBOIO CEPLISA

Merta: BUBYEHHS LUTOJIOTIYHUX i MOPPOMETPUIHMX HapaMeTpiB eIli-
TETIOIUTIB SICEH y MAIIEHTIB 3 peCIipaTOPHO-KApAiaTbHOIO TATOJIOTIETO.

Marepianu i metoau: obctexxeHo 239 xBopux: ocHoBHa rpyma 130
MAMI€HTIB 3 XPOHIYHUMHU OOCTPYKTHBHHMH 3aXBOPIOBAHHSIMH JIETCHb Y
MOEIHAHHI 3 IIIEMIYHO0 XBOPOOOIO cepirs, rpymna mopiBHsHHS Nel — 38
XBOPHUX 3 XPOHIYHUMH OOCTPYKTHBHMMH 3aXBOPIOBAHHSIMU JIETEHb, Ta
rpyna nopisHsHHA Ne2 — 71 mamieHT 3 imemiuHor0 XxBopoboro cepus. I'py-
a KOHTPOJTIO — 20 COMaTHYHO 30POBHX MAIliEHTIB.
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MopdomeTprdHi Ta ITUTOJIOTIYHI BUBUESHHS MPOBOJWIIN Ha 3iIIKpsdax
eMITelNiI0 SICeH 3a CTAaHIAPTHOIO METOAMKOIO 3 (apOyBaHHIM IpenapariB
Ta BUBYECHHSM iX Ha CBITJIOBOMY MiKpPOCKOTI.

Pe3yabTaTH Ta ix 00roBOpeHHS: Y MMAIi€HTIB 3 TOEAHAHOIO TIATOJOTi-
€10 YacTille 3ycTpiualiics KJIITHHY, sIKi epe0yBaloTh Ha Mi3HIX CTamisxX
midepennioBanns. Takoxk B Ipernaparax BiJ3Hadayiacs siBHa JICHKOLUTa-
pHa iHGQINBTpaLis, a MOPQOMETPHUYHUIT aHaJi3 MOKa3aB BIpOTiAHE 3HHU-
JKEHHS $1IepHO/LIMTOIUIA3MATHYHOTO CITIBBITHOLIICHHS y MAIl€HTIB BCIX
rpyn 3a paxyHOK 301bIIeHHS TUIoIi sipa enitenionutis (p <0,05) Ha T
BIZICYTHOCTI ICTOTHHX 3MiH IUTOIIi ITUTOIIa3MHU KIIITHHH.

BucHoBkM: manuii pakT 00IPyHTOBYE HEOOXITHICTH PaHHBOI AiarHOC-
THKU MO>XJIMBUX NOPYIICHb B MOPOKHHHI POTA, a TAKOK PO3POOKH airo-
PUTMY X IPOQITAKTHKH Ta TIKyBaHHS.

Ki1r04o0Bi cj10Ba: mapooHT, MiTENIONNUTH SICEH, iIeMidHa XBOpoOa
ceplisl, XpOHIYHa 00CTPYKTHBHA XBOpOOa JiereHb, MopdomeTpisi.

Pesrome OUTOMOP®OMETPUYECKME W3MEHEHUA OIIMTEIMOLATOB
JECHBI Yy INAIMEHTOB C XPOHUYECKUMH
OBCTPYKTHUBHBIMH BOJIE3HsIMUA JIETKHUX
B COYETAHUH C HINIEMHAYECKOM BOJIE3HBIO CEPIIIA
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POB DIHTEIUOLUTOB JECHBI Y MallMEHTOB PECMUPATOPHO-KapAUaIbHOM
[IATOJIOTUE.

Matepuanabl U MeToabl: obOcienoBaHo 239 OONBHBIX: OCHOBHAS
rpymma 130 manmueHTOB ¢ XPOHHMYECKUMH OOCTPYKTHBHBIME 3a00JeBa-
HUSMH JIETKUX B COYCTAHUH C UIIEMHYECKOW OOJIE3HBIO cepllia, TpyIma
cpaBHeHUs Nel — 38 OONBHBIX C XPOHHUECKUMH OOCTPYKTUBHBIMU 3a00-
JIEBAaHUSIMU JIETKUX, U Tpymnmna cpaBHeHUs: Ne2 —71 mauueHT ¢ uiemMuye-
cKo# 0ose3Hbio cepamna. ['pynmna koHTpodst — 20 COMaTHYECKH 3I0POBBIX
MAIUEeHTOB.

MopdomeTpuyeckue ¥ MUTOJOTMYECKUE W3YYEHHs IPOBOIMIM Ha
cocko0ax AMUTENUs IeCEH MO CTaHAAPTHOW METOJUKE C OKPAITUBAHUEM
MpemnapaToB U U3YYEHHEM Ha CBETOBOM MHUKPOCKOIIE.

Pe3yabTaThl M uUX 00Cy:KAeHHe. y MALUEHTOB C COYETAaHHOW MaTo-
JIOTHEW JaIe BCTPEYalUCh KICTKH, HAXOMAIINXCS Ha TO3JHUX CTaIUsIX
muddepeHupoBku. Takke B IpenapaTax OTMEYanach sBHas JEHKOIH-
TapHas HHQWIBTPANUsA, a MOPPOMETPUICCKUI aHAIN3 TOKa3al JIOCTO-
BEPHOE CHMKEHHE SACPHO/IUTOILIA3MATHYECKOTO COOTHOILICHUS Y Ma-
[IMEHTOB BCEX TPYNM 3a CYET YBEJIWUYEHUS IUIOUIATH SIApa STHUTEITUOIIN-
ToB (p < 0,05) Ha (oHE OTCYTCTBHSA CYIIECTBEHHBIX W3MEHEHHH IIJIOIIa-
T TIUTOTUIa3Mbl KIETKH.

BoiBoabI: qaHHbBIN (aKT 000CHOBBIBAET HEOOXOAMMOCTh PAaHHEH JH-
arHOCTUKH BO3MOXKHBIX HAPYIIEHUH B TIOJIOCTH PTa, a TAKKe pa3paboTKu
NTOPUTMA UX MPO(UITAKTUKH U JICUCHUS.

KuioueBble ciioBa: 1apoAOHT, SMUTEIUOLUTHI JECHBI, HILIEMUYECKas
0oye3Hp ceplna, XpoHHYECKas OOCTPYKTUBHAs OOJIE3HB JIETKUX, MOP-
tometpus.
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Introduction

The influence of general somatic pathology on
the periodontal complex lesion acquires particular
relevance which is associated with its influence on
the leading links in the pathogenesis of gum tissue
diseases [1].

The great interest of dentists is connected with
the study of periodontal diseases in patients with
coronary heart disease (CHD) and chronic obstruc-
tive pulmonary diseases (COPD), as well as their
combination, which is associated with the presence
of similar links of pathogenesis [2-3].

Existing clinical methods of periodontal exami-
nation do not always correspond to the true picture,
since early changes in gingival tissue during visual
examination may be absent. However, non-invasive
study methods with exfoliative cytology increase
the possibility of earlier detection of different dam-
ages of the periodontal complex [4].

Consequently, the problem of improving the di-
agnosis of early manifestations of periodontal pa-
thology in patients with pulmonary cardiac pathol-
ogy is quite relevant not only for dentists, but also
for internist doctors.

The aim of our work was to study the cytologi-
cal and morphometric parameters of gingival epi-
theliocytes in patients with COPD in combination
with CHD.

Materials and methods

The study was conducted in the State Institution
"National Institute of Therapy named after L.T.
Malaya of the National Academy of Medical Sci-
ences of Ukraine". A total of 239 patients were se-
lected: the main group consisted of 130 patients
with verified COPD diagnosis in combination with
coronary artery disease, comparison group 1 in-
cluded 38 patients diagnosed with COPD, and the
comparison group 2 — 71 patients with a verified
diagnosis of CHD. The control group was repre-
sented by 20 patients, representative by sex and
age, who did not have a somatic pathology and at
the time of the study did not take any medications.

Morphometric and cytological studies were car-
ried out on the scrapings of the gingival epithelium
by a standard procedure — scraping of the surface of
the epithelium of the attached gingiva was carried
out using a dental spatula with transfer to the slide
and subsequent drying of the smears. The cytologi-
cal preparations were stained with azure-eosin and
examined under light microscope Micros (Austria).
In order to obtain cell photographs, a CAM 2800
digital video camera was used with light microsco-
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py (lenses x40, eyepiece x10). BioVision computer-
ized morphometric program was used to determine
the morphometry of cells (perimeter, nucleus and
cytoplasm area, volume percentage of cellular ele-
ments in gum preparations) [5]. The frequency of
cells with anomalies was determined per 1000 cells.
To study the cellular composition (monocytes, neu-
trophils, lymphocytes), 50 images of cells with
clear boundaries were selected.

The statistical processing was carried out using
the software "SPSS 13". Since, according to Kol-
mogorov—-Smirnov's test, the law of data distribu-
tion did not correspond to the normal one, the me-
dian and interquartile range were calculated, Mann—
Whitney test was used to compare the quantitative
values, and the y-square test was used to compare
the qualitative values.

Results and discussion

It should be immediately noted that the cyto-
morphometric data of the control group were esti-
mated as the norm, since their indicators completely
coincided with those that are indicated in the mod-
ern scientific literature. Cells of these patients, in
more than 60.0% of cases, had an unpainted cyto-
plasm with a compact nucleus, and the remaining
percentage was represented by superficial, denucle-
arized cells. Preparations included cells of an in-
termediate type with a sufficiently large nucleus
and a weakly bazophilic cytoplasm. Epitheliocytes
of the parabasal layer were not observed.

However, study of scrapings from the gums of
persons in the study groups noted that more than
90.0% of patients had pathological changes that
were most pronounced in patients with combined
cardio-respiratory pathology (Table 1). In the same
group, the cells that are at the last stages of differ-
entiation (keratinizing and superficial) were more
often not only compared with somatically healthy
patients, but also with the comparison groups 1 and
2. With the increase in the growth of mature cells,
the number of cells in the main formation (interme-
diate) in all groups decreased in comparison with
the norm values. It should be noted that in with
history of COPD (main group and comparison
group 1), we noted epithelial cells belonging to the
parabasal layer which is not typical for the epitheli-
um of healthy patients, as well as for patients with
CHD.

Carrying out a cytological study, it was estab-
lished that the number of leukocytes in the prepara-
tions of the gingival epithelium of the control pa-
tients completely corresponds to the normal param-
eters, since lymphocytes always appear in the gin-
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gival epithelium, but in a small amount. The analy-
sis of the percentage of lymphocytes, monocytes
and neutrophils in patients without somatic pathol-
ogy was normal.

At the same time, in patients of all groups
(mainly in the group of patients with COPD) cyto-
logical preparations showed clear leukocyte infiltra-
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tion which had differences not only from control,
but also from the patients of the main group and the
group of patients with CHD. And the percentage of
lymphocytes, neutrophils and monocytes indicated
an approximation to the data observed for periodon-
tal diseases accompanied by inflammation.

Table 1 — Distribution of epithelial cells according to the degree of their differentiation

Value Control Main group Comparison group 1 | Comparison group 2
0.00 0.00 0.00 0.00
Parabasal (0.00; 0.00) (0.00; 1.00) (0.00; 1.00) (0.00; 0.00)
p = 0.007 p =0.013
59.00 17.00 24.00 45.00
(56.25; 61.00) (15.00; 20.00) (20.50; 29.50) (42.00; 47.00)
Intermediate p =0.001 p =0.001 p =0.001
pl=0.001
p2 =0.001
11.00 36.00 33.00 21.00
(10.00; 13.75) (33.00; 39.00) (29.00; 37.25) (18.00; 22.00)
Superficial p =0.001 p =0.001 p =0.001
pl=0.003
p2 = 0.001
30.00 46.00 41.00 34.00
(28.00; 31.75) (44.00; 48.00) (38.00; 47.25) (32.00; 38.00)
Squamous p =0.001 p =0.001 p =0.001
pl=0.001
p2 =0.001

Note: p — the level of significance of a reliable difference compared with the control; pl and p2 — signifi-
cance level of significant difference compared with group 1 and 2

The obtained morphological parameters of the
gingival epitheliocytes of somatically healthy pa-
tients completely correspond to those given in the
modern literature, which allowed us to use them as
a criterion for an adequate evaluation of similar
parameters in the remaining patients. In the control
group, the mean values of the perimeter of the nu-
cleus (Pn) were 39.085 [37.100, 42.213] um, the
perimeter of the cell (Pc) was 220.395 [209.548,
238.980] pum, and the ratio of Pn to Pc reached
0.111 [0.160, 0.188] um. Nucleus area (An) was
90.205 [78.820, 103.283] pum, cytoplasm area (Act)
was 2963,270 [2601.068, 3479.565] um, and the
ratio of An to Act was 0.030 [0.028, 0.032] um.

However, the determination of morphometric
parameters in the patients of the studied groups
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made it possible to record a significant decrease in
all morphometric cell values, especially the nucle-
ar/cytoplasmic ratio due to the increase in the epi-
thelial cell nucleus against the absence of signifi-
cant changes in the cell cytoplasm (Table 2).

The increase in the size of the nucleus is associ-
ated with a change in the duration (decrease) of the
life of the epithelial cell and the restriction of the
production of young cells, resulting in the increase
of percentage of mature and old cells within the cell
stratum.

Correlation analysis identified the relationships
between the morphometric parameters. A positive
correlation of the nucleus perimeter and area was
observed in all the study groups (Table 3).
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Table 2 — Morphometric parameters of epitheliocytes of the studied groups

Parameter Main group Comparison group 1 | Comparison group 2 Control
Pn, pm 45.220 (40.758; 46.676) 43.849 (41.544; 44.098 (40.772; 39.085 (37.100;
p=0.001 45.578) 46.148) 42.213)
p=0.001 p=0.001
Pc, um 190.334 (170.651; 200.084) 203.032 (196.755; 214.380 (196.776; 220.395
p =0.001; p1 =0.001 223.898) 224.602) (209.548;
p2 =0.001 p =0.003 p=0.037 238.980)
Pn/Pc 0.235 (0.224; 0.252) 0.209 (0.200; 0.223) 0.210 (0.202; 0.224) 0.170 (0.160;
p =0.001; p1 =0.001 p=0.001 p=0.001 0.180)
p2=0.001
An, pm? 118.114 111.005 (105.256; 106.760 (93.514; 90.205 (78.820;
(85.792; 124.989) 120.061) 121.188) 103.283)
p=0.001 p=0.001 p=0.001
Ac, pm* 2221.268 (1879.042; 2433.080) 2437.956 (2256.342; 2821.426 (2316.256; 3062.905
p =0.001; p1 =0.001 2961.526) 3278.850) (2682.123;
p2 =0.001 p=0.001 p =0.009 3593.725)
Act, pm® 2149.235 (1810.248; 2348.725) 2313.402 (2072.767; 2718.006 (2193.080; 2963.270
p =0.001; p1=0.010 2586.824) 3183.190) (2601.068;
p2 =0.001 p=0.001 p = 0.006 3479.565)
An/Act 0.059 (0.048; 0.064) 0.051 (0.014; 0.046) 0.042 (0.038; 0.046) 0.030 (0.028;
p =0.001; p1 =0.001 p=0.001 p=0.001 0.032)
p2 =0.001

Note: p — the level of significance of a reliable difference compared with the control; pl1 and p2 — signifi-
cance level of significant difference compared with group 1 and 2

Table 3 —The presence of interrelations between the morphometric parameters of epitheliocytes

Group An, pm Pn, pm
Main An, pm Correlation coefficient 1 0.921**
Value 0.001
N 130 130
Pn, pum Correlation coefficient 0.921** 1
Value 0.001
N 130 130
Comparison 1 An, um Correlation coefficient 1 0.329**
Value 0.044
N 38 38
Pn, um Correlation coefficient 0.329** 1
Value 0.044
N 38 38
Comparison An, um Correlation coefficient 1 0.852**
Value 0.001
N 71 71
Pn, um Correlation coefficient 0.852** 1
Value 0.001
N 71 71

Note: ** p < 0.001
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Conclusions

According to the study, it was found that more
than 90.0% of patients with somatic pathology,
especially if it is combined, have marked periodon-
tium lesions according to the cytomorphometry
data. Obviously, for COPD alone and in the more
extent for COPD in combination with CHD mecha-
nisms that stimulate the terminal stages of cell dif-
ferentiation (maturation) are activated which is
characterized by a decrease in the main formation,
and leads to the development of destructive changes

Directions for future research

Further research opens the prospects for a more
complete understanding of the ongoing disorders in
the periodontium associated with an imbalance
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