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Changes of basic hematological parameters in patients with generalized
periodontitis depending on the blood group

Summary. General clinical blood test is widely used as one of the most important methods of examination in
most diseases. The cellular composition of the blood of a healthy person is fairly constant, so various changes
occurring in diseases may have important diagnostic value.

The aim of the study - to analyze changes in the main hematological parameters in patients with generalized
periodontitis associated with blood group.

Materials and Methods. The studies were conducted in the clinic of Ternopil State Medical University and
Ternopil Regional Blood Transfusion Station. 855 males aged 20-55 years were examined, who were divided
into 2 groups: the main group consisted of 570 patients with generalized periodontitis of I — III severity.
Complete blood count was determined using an automatic hematology analyzer “Sysmex KH - 21”. The
morphological study of blood cells was performed using a Zeiss light microscope using a unified method. The
erythrocyte sedimentation rate was determined using a Panchenkov unified micromethod.

Results and Discussion. It was found that in patients with generalized periodontitis, a significant decrease
in blood was determined: the number of red blood cells (by 17.53 %) and their volume (by 13.40 %), p <0.01.
At the same time, hemoglobin decreased by 25.59 %, hematocrit — by 32.18 % against an increase in ESR by
2.7 times, p <0.01, relative to the corresponding data in the comparison group without periodontal pathology.
At the same time, it was found that in patients with generalized periodontitis the number of leukocytes
increased (by 52.87 %), neutrophils (by 25.47 %), p <0.01, stab (by 39.48%), segmented (by 18.32 %) leukocytes,
p<0.05, relative to the corresponding parameters in the comparison group. At the same time, in patients with
generalized periodontitis, the leukocyte index of intoxication was 2.9 times higher than in the examined group
of comparison. It should be noted that in patients with generalized periodontitis, depending on the group
membership of the blood, the dynamics of the values of the parameters studied was similar to the average,
differed depending on the group membership, between the digital tannins.

Conclusions. Our studies allowed us to obtain a block of new data revealing the biological variability of the
cellular and molecular composition of blood, to identify features associated with blood group in patients with
generalized periodontitis.

Key words: generalized periodontitis; blood group; hematological parameters.
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TepHOIILILCHKUN HalliOHAJIBHUM MeINUHUH yHiBepcuTeT iMeHi L. 5. Top6aueBCHKOT0

3MiHH OCHOBHHUX reMaTO0JIOTiYHUX OKa3HUKIB y NAIli€eHTIB i3
reHepa’ji3oBaHUM IIapPOJAOHTUTOM 3aJI€>KHO BiJi Pyl KPOBI

Pesrome. 3araJbHUN KIIHIYHUN aHaJli3 KPOBIi IIIMPOKO BUKOPUCTOBYIOTH SIK OJUH i3 HaMBa K/IMBIIIIUX Me-
TOZIB JIaTHOCTHUKMU IIPU G1JIBIIIOCTI 3aXBOPOBaHb. KIIITUHHUMN CKJIaJ KPOBI 370p0BOI JIDJWUHU € CTablJIbHUM,
TOMY pi3Hi 3MiHH, 1110 BUHHUKAIOTh IIPU XBOp06ax, MOKYTh MaTH Ba)KJIUBe AiaTHOCTUYHE 3HAUYeHHS.

MerTa JoCaiIKeHHs — IpoaHali3yBaTH 3MiHH OCHOBHHUX I'eMaTOJIOTIYHUX II0Ka3HUKIB Y XBOPHX Ha reHepa-
JIi30BaHUU NapOLOHTUT 3aJIeKHO Bif| TPy KPOBI.

Marepiamu i MeToau. /loCiipKeHHS IIPOBOAMUIN Ha 6a3i /[BH3 «TepHOIIBCHEKUN [ep>KaBHUU MeJUIHUN
yHiBepcuTeT iMeHi L. SI. TopbaueBCcbKOro» Ta Ha 6a3i TepHOIILILCHKOI 06/1aCHOIL CTaHITil Ilepe/IMBaHHS KPOBi.
0O6cTerxkeHO 855 YOJIOBIKIB y Billi 20-55 pOKiB, SKUX IIOAIMIN Ha 2 TPYIIH: OCHOBHY I'PYITY CKJIaIH 570 Ialies-
TiB i3 TeHepasisoBaHUM ITapoJOHTUTOM I-1II CTyIIeHIB TSKKOCTI, IPyITy IIOPiBHAHHSA — 285 0Ci6 6e3 3aXBOPIo-
BaHb TKaHUH ITapOJ0HTA. 3araJIbHUY aHali3 KpoBi IIPOBOAMIIN 3a OIIOMOT0I0 aBTOMaTHYHOTO TeMaTOoJIoTid-
HOTO aHaJsizaTopa «Sysmex KH-21». MopdoJioriuHe JOCTiPKEHHS KIITHH KPOBi BUKOHYBaJIH 3a JJOIIOMOT0I0
CBITJIOBOTO MIKpPOCKOIIa «Zeiss» i3 BUKOPUCTaHHAM YHiQiKOBaHOro MeToAy. IIIBUAKICTE OCiTaHHSA epUTPOIIH-
TiB BU3HaYaJIu 3a [OIIOMOI0I0 YHipiKoBaHOT0 MiKpoMeTony IlaHueHKOBa. CTATUCTUYHY 06pO6KY pe3yJibTa-
TiB JOCJIPKEHD 3iMCHIOBAJIU 3a JOIIOMOT0I0 3araJIbHOIIPUHUHATUX MeTO/[iB Bapial[itHOI CTaTUCTHUKHU.
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Pe3yIbTaTH JAOCI/KEeHD Ta iX 00roBOpeHHsA. BCTaHOBJIEHO, IT[0 TibKU y IpefcTaBHUKIB O (I) Ta A (1)
TpyI KPOBi, XBOPHUX Ha reHepai30BaHUU ITIapOIOHTHUT, KiTbKicHUY BMicT RBC y KpoBi 6yB HIDKYE pedepeHT-
HHUX 3HaueHb. MaKCHUMaJlbHe 3HIDKeHHS CepelHbOI0 06’eMy epUTPOILIUTIB BUSHAYaJIH Y ITallieHTiB i3 I 3 B
(II1) Ta AB (IV) rpynamMu KpoBi—Ha 17,75 Ta 14,55 % BifgmoBigHO, p<0,01. V XBOpUX Ha TeHepasis0BaHUM apo-
IoHTHUT 3 A (II) Ta O (I) rpyIiaMu KpoBi, 3 0OCHOBHOI I'PYIIX 3HIDKEHHS 3HaYeHb IIpoaHasli30BaHOro IrapaMeTpa
6yJIO FeI0 MeHIIMM CTOCOBHO JaHUX 0Ci0 3 MOPIBHSUILHOI TPYIIH 3 iIEHTUYHOI TPYIOBOI0 HAJIEKHICTIO
KpoBi - Ha 11,50 Ta 9,79 % BixgnoBigHo, p<0,01. HaliMeHIlle 3MeHIIIeHHS BMICTy I'eMOIJIOOiHY B KPOBi 0OCIIi-
oKyBasu y xBopux Ha I'Tl 3 A (II) rpymioro KpoBi - Ha 24,67 % CTOCOBHO [aHUX Yy IIPaKTUYHO 3L0POBUX 0Cib 3
1IeHTUYHOIO IPYIIOBOI0 HAJIEeXKHICTIO KpoBi, p<0,01. HeobXifHO 3ayBa’kUTH, 1110 y NaIfieHTIB i3 I'T], 3HaueH-
HSI IIpOaHasIi30BaHOr0 II0Ka3HUKa OyJIM HIDKUYe pedepeHTHUX NaHUX, He3aJIesKHO Bif| TPYIIOBOI HaJIeXKHOCTI
KpoBi. Halbiib1te sSHH)KeHHS reMaTOKpUTY — Ha 33,80 Ta 32,69 %, p<0,01 - BuU3Ha4vasIu y narjieHTiB i3 I'TI 3 A
(II) Ta AB (IV) rpyliaMu KpoBi, XBOPUX Ha reHepaslisoBaHUM I1apOJOHTUT.

BucHoBKH. Haii fociIi/pKeHHS J03BOJIMJIN OTPUMATH 6JI0K HOBUX JIaHUX, 1110 BUSBJIAIOTH 610JI0TiYHY MiH-
JIUBICTh KJIITUHHOTO i MOJIEKYJIIPHOTO CKJIaly KPOBi, BUSBUTH OCOGJIMBOCTI, IIOB’I3aHi 3 TPYIIOI0 KPOBI y
TaIli€HTIB i3 reHepasi30BaHUM I1aPOJLOHTUTOM.

KirrouoBi cjioBa: reHepasTi3oBaHU TAPO/IOHTHT; IPyIla KPOBi; TeMaTOJIOTiYHUI II0Ka3HHUK.

©I0. JI. bBaHAPUBCKHUI

TepHOII0JIbCKUI HAITMOHAJIbHBIN MeJUIIMHCKUM YHUBEPCUTET UMeHHU U. £1. TopbaueBCKOTo

H3MeHeHHUsI OCHOBHBIX reMaTO/JIOTHYECKHUX II0Ka3aTesien Y IarueHToB C
reHepaJjin30BaHHbIM IIAPOJOHTHTOM B 3aBHCHUMOCTH OT I'PYIIIIBI KPOBH

Pesrome. OOIIMHN KIMHUYECKUH aHAIN3 KPOBU IIIMPOKO UCIIOJIb3YeTCd KaK OJUH U3 Ba’KHEUIIINX MeTO[0B
JUAarHOCTUKHU IIpU OOJIBIIMHCTBe 3a60sieBaHUN. KJIeTOUHBIM COCTaB KPOBU 30POBOTO YesIOBeKa sIBJISEeT-
Cs1 IOCTAaTOYHO IIOCTOSHHBIM, II09TOMY Pa3IMYHble U3MeHeHUs, BOSHUKAIOIIHe IIpHU 3a060/IeBaHUIX, MOIYT
HMeThb Ba)KHOe JUarHOoCTUYeCKOoe 3HaUYeHUe.

IIens uccaegoBaHUsA — IIPOAHAJIM3UPOBATH M3MEHEHUs OCHOBHBIX I'eMaTOJIOTHYeCKHX II0KasaTesle y
60JIbHBIX TeHepaIN30BaHHBIM ITaPOLOHTUTOM B 3aBUCUMOCTH OT TPYIIIEI KPOBH.

MarepHaabsl 1 MeTOAbI. Vccie[oBaHUS IPOBOMIINCE Ha 6ase I'BY3 «TepHOIIOIBCKUM IOCYAAapCTBEHHBIN
MeJUIIMHCKUN yHUBepcUTeT uMeHH H. 5. TopbaueBckoro» ¥ Ha 6ase TepHOIIOJILCKOM 06/1aCTHOM CTaHITUU
IepeJuBaHUA KpoBU. O6cIe0BaHO 855 My»>KUUH B Bo3pacTe 20-55 JjieT, KOTOPBIX paszesIuad Ha 2 TPYIIIIbL:
OCHOBHYIO TPYIIITY cOCTaBMIM 570 IIaIlHeHTOB C reHepaJu30BaHHbIM IapofoHTUTOM I-III cTelleHel TsoKec-
TH, TPYIILy CpaBHeHUs — 285 JIUIl 6e3 3a60ieBaHUN TKaHeU mapozoHTa. O6IUN aHaIu3 KPOBU IIPOBOIU-
JIM C TIOMOII[bI0 aBTOMaTHYeCKOI0 reMaTOJIOIMUeCKOro aHaausaropa «Sysmex KH-21». Moposorudeckoe
HCCJIeJOBaHHUe KJIeTOK KPOBU IIPOBOJMIIN C IIOMOII[bI0 CBETOBOIO MHUKPOCKOIIA «Zeiss» ¢ UCII0Ib30BaHUEM
YHUGUITMPOBAHHOIO MeToZa. CKOPOCTh OCefaHMsl SPUTPOLIUTOB OIIPe/eJIsIN C IIOMOIbI0 YHUGUITHPOBaH-
HOro MHKpoMeTo/ia [TaHueHKOBa. CTaTUCTUYECKYI0 00pab0TKy pe3yIbTaTOB HUCCIeJOBAaHUH OCYIIeCTBIISIN
C TIOMOIIIBI0 OOIIENIPUHATHIX METO/JOB BapHUaIlOHHON CTaTUCTHUKH.

Pe3ysbTaThI HCCIEJOBAaHNH M UX 00CY’KAeHHe. YCTaHOBJIEHO, YTO TOJIBKO y IIpencraBuTesei O (I) u A
(II) rpynr KpoBH, 60JIBHBIX TeHepaIW3upOBaHHBIM IIapPOJOHTUTOM, KOJMUYeCTBeHHOe cofep>kaHue RBC B
KpOBHU OBUI HIDKe pedepeHTHBIX 3HaUeHUH. MaKCHUMaJbHOe CHIDKEHHe CpeJHero o6beMa SpUTPOLIUTOB
olrpeessiiiv v 60bHBIX I'TI ¢ B (IIT) 1 AB (IV) rpynraMu KpoBU — Ha 17,75 1 14,55 % cooTBeTCTBEeHHO, p<0,01.
V 60JIbHBIX reHepaJIu30BaHHBIM I1apoJLOHTUTOM C A (II) u B (I) rpyIiraMu KpOBU OCHOBHOM I'PYIIIIBI CHYDKe-
HUe 3Ha4YeHUH IIpOaHaIN3UPOBaHHOIO IIapaMeTpa ObLJI0 HECKOJIBKO MeHbIIle OTHOCUTEILHO JaHHBIX Y JIUI]
CPaBHUTEJILHOU I'PYIIILI C MIeHTUYHOM IPYIIIIOBOM IIPHUHA/JIeKHOCTHI0O KpoBU — Ha 11,50 11 9,79 % cooTBeT-
CTBEHHO, p<0,01. HamMeHbIIIee CHIDKEHIE COlep KaHUs TeMOTJIO0MHa B KPOBU HCCIeJ0BAIN Y 60JIbHBIX ['T]
¢ A (II) rpy1imoi KpoBU — Ha 24,67 % OTHOCUTEJILHO JaHHBIX Y IIPAKTUYECKHU 3I0POBBIX JIUL] C UAEHTUUYHOU
TPYIIIOBOM IIPUHAJJIeKHOCTBI0O KpOoBH, p<0,01. CiiefyeT 3aMeTHTBb, UTO Y ITalieHTOB c I'll, 3HaueHue IIpo-
aHaJIM3UPOBAHHOTO IT0Ka3aTe g ObIIM HIDKe pedepeHTHBIX JaHHBIX, He3aBUCHUMO OT TPYIIIOBOM IIPHUHA/I-
JIe>KHOCTU KpoBU. HauboJibIllee CHH>KeHHe reMaToKpuTa — Ha 33,80 1 32,69 %, p<0,01 — oripezesisiiiv y Iaru-
eHToB ¢ I'TI ¢ A (II) 1 AB (IV) rpyniraMu KpoBH, 60JIbHBIX TeHepaJIu30BaHHbIM IIapOJOHTUTOM.

BeiBOABI. Halllk McC/IeloBaHUSA II03BOJIMJIM IIOJIYUYUTh 0JI0K HOBBIX JaHHBIX, IIPOSIBIIAIOIINX OGHMOIOTHYeC-
KyI0 U3MEHUYHUBOCTb KJIETOUYHOIO0 U MOJIEKYJIIPHOIO COCTaBa KPOBH, BBIIBUTH O0COOEHHOCTH, CBI3aHHBIE C
TPYIIION KPOBU y ITAIJUEHTOB C reHepaJIM30BaHHbIM IIapOJOHTUTOM.

KiroueBbIe c10Ba: reHepall30BaHHBIN ITapOJOHTUT; IPYIIIIEI KPOBY; FeMaTOJIOTHUeCKHUH IT0Ka3aTeJb.
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Blood is the main component of the liquid
internal environment of the body, its cellular and
molecular composition performs many functions
[1-4]. A well-known fact is the heterogeneous
cellular composition of blood in individuals of
different sex and age, which is usually associated
with a pronounced effect on the hematopoiesis of
immunocompetent hormone cells produced by
the sex glands [2, 5, 6]. Of the blood cells, red blood
cells carry a sign of group affiliation, which has
clinical significance in transfusiology and plays a
role in the realization of reproductive function,
resistance, or contributing to the occurrence of
diseases of infectious or non-infectious etiology.
Blood group affiliation is a system of balanced
polymorphism, a means of increasing the adaptive
capacity of a population, resistance to diseases
and to adverse environmental factors [2, 7, 8].

Blood plasma is a natural extracellular
environment with respect to blood cells. It,
interacting with an individual unique topographic
set of glycolipoproteins of the cytoplasmic
membranes of each of the cell populations, can
influence their physicochemical properties [9-11].
Determining not only the functional abilities to
perform receptor, regulatory, transport function,
intermolecular interaction, but also affects such
integral visual parameters as cell volume and
shape. All this is the result of a combination of
endogenous structural and metabolic properties
of blood cells and exogenous parameters of blood
plasma [5, 9, 12].

General clinical blood analysis is widely used as
one of the most important methods of examination
for most diseases, and in the diagnosis of diseases
of the hematopoietic system — it plays a leading
role [12-14]. Changes in the blood are most often
non-specific, but at the same time reflect the
dynamics of the whole organism. The cellular
composition of the blood of a healthy person is
fairly constant, so various changes occurring in
diseases may have important diagnostic value [1,
3,10, 15].

In the literature available to us, we did not find
data on the relationship of blood groups with a
tendency to dystrophic-inflammatory diseases
of periodontal tissues, group-specific, metabolic
features, as platforms for the pathogenesis
of generalized periodontitis, have not been
studied [16-18]. Therefore, the establishment
of associated relationships between metabolic,
cytometric characteristics and antigens of ABO
will help to identify the group at increased risk
of developing generalized periodontitis, find out
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its polymorphism, that is, identify groups with
features of the disease and find out a combination
of various forms of pathology.

The aim of the study - to analyze changes in
the main hematological parameters in patients
with generalized periodontitis associated with
blood group.

Material and methods. The studies were
conducted in the clinic of Ternopil State
Medical University and Ternopil Regional Blood
Transfusion Station. 855 males aged 20-55 years
old were examined, who were divided into 2
groups: the main group consisted of 570 patients
with generalized periodontitis of I-III severity;
the comparative group included 285 healthy
individuals. Patients in both groups of studies
were somatically healthy, which was confirmed by
the absence of complaints, physical examination
data and the absence of non-communicable and
infectiousdiseasesaccordingto outpatientrecords.
The diagnosis of periodontal tissue diseases was
established according to the classification of
N. F. Danilevsky [19, 20].

Complete blood count was determined using
an automatic hematology analyzer «Sysmex KH -
21» by Roche (Japan) using a commercial reagent
kit by Roche (Germany). The morphological study
of blood cells was carried out using a Zeiss light
microscope using a unified method, the principle
of which is microscopy of stained blood smears
with the differentiation of various forms of
white blood cells. The erythrocyte sedimentation
rate was determined using Panchenkov unified
micromethod [12, 13, 21]. On the basis of the data
obtained from “white blood” in patients of the study
groups, we calculated the simplified leukocyte
intoxication index (LII) for LI. Kalf-Kaifa (1950) in
the modification of E.I. Syromyatnikova (1997).

Results and discussion. Our studies allowed
us to obtain a block of data revealing the
biological variability of the cellular and molecular
composition of blood and in the oral fluid of
patients with generalized periodontitis associated
with blood groups.

Red blood cells (RBC) - the most numerous
blood cells containing hemoglobin transport
oxygen and carbon dioxide and are formed from
reticulocytes when they leave the bone marrow.
Reference values — 4.2-5.6 x 102 /19, 22, 23].

The average quantitative composition of
erythrocytes (Table 1) in the blood of people
with intact periodontium was 17.53 % higher
compared to similar values in individuals with
generalized periodontitis (GP) (4.85+0.07) x 102



/L. relative to (4.00+0.05) x 10'? / 1., respectively, p
<0.01). The maximum reduction in the number
of erythrocytes in the blood was investigated in
carriers of A (II) and O (I) blood groups, with GP —
by 19.63 % and by 18.93 %, respectively, p <0.01.
Somewhat less, but statistically significant, was a
decrease in the values of the analyzed parameter
in patients with GP with AB (IV) and B (III) blood
groups: by 17.86% and 13.84%, respectively, p
<0.01. It was noted that only representatives of
the O (I) and A (II) blood groups, with generalized
periodontitis, the quantitative content of RBC in
the blood was lower than the reference values.

The average volume of erythrocytes in
practically healthy people exceeded, on
average, similar values in patients with GP by
13.40 % (87.19+0.87) fl. relative to (75.51+1.99)
fl., respectively, p<0.01) . It was noted that in
patients with GP, regardless of the blood group,
the average red blood cell volume was less than
the reference norm (84-87 fl.). At the same time,
the maximum decrease in the average volume of
erythrocytes was determined in patients with GP
with B (III) and AB (IV) blood groups - by 17.75
% and 14.55 %, respectively, p <0.01. In patients
of the main group, with generalized periodontitis
with A (II) and B (III) blood group, the decrease in
the values of the analyzed parameter was slightly
less compared with the data in the comparative
group with identical blood group — by 11.50 % and
9.79 % respectively, p <0.01.

Hemoglobin (Hb) - the main component of

EXcriepuMeHTaIbHi JOCTiPKeHHS

erythrocytes, is a complex protein consisting of
heme (iron-containing part of Hb) and globin
(protein part of Hb). The main function of
hemoglobin is the transfer of oxygen from the
lungs to the tissues, as well as the removal of carbon
dioxide (CO,) from the body and the regulation of
the acid-base state. Reference hemoglobin values
are 131-172 g/1[7, 24].

In people of the comparative group, the average
hemoglobin content in the blood was 25.59 %
higher compared to the mean values in individuals
with GP (142.23+2.33) g/l relative to (105.83+1.85)
g/1, respectively, p < 0.01). The maximum decrease
in hemoglobin in the blood was determined in
carriers of AB (IV) blood groups with GP - by
26.56 %, p<0.01. In patients with generalized
periodontitiswith a B (III) and O (I) blood group, the
decrease in the values of the analyzed parameter
was the same, on average, by 25.51 % compared
to the data in the comparison group, p <0.01. The
smallest decrease in hemoglobin in the blood was
studied in patients with GP with A (II) blood group
— by 24.67 % compared to data from practically
healthy individuals with identical blood group,
p<0.01. It should be noted that in patients with GP,
the value of the analyzed index was lower than
the reference data, regardless of the blood group.

Hematocrit shows the ratio of plasma volume
and blood cells. Reference hematocrit values are
44-48 % [9, 25]. In practically healthy people of the
comparative group, the percentage composition
of hematocrit was on average 32.18 % higher than

Table 1. The value of hematological parameters in the serum of individuals of study, depending on the group of

blood

Hematologic Main group (n= 570) Comparative group (n=285)
indicators 0 A (D) B (III) AB (IV) 0 A (D) B (III) AB (IV)
fgﬁl féﬁ?ﬁ 3.94+ 3.89: 417+ 4.00+ 4.86+ 4843 4,843 4.85+

0.06* 0.07* 0.03* 0.05* 0.09 0.06 0.06 0.07
(x10%/1)
Hematocrit 30.70+ 29.48+ 30.24+ 30.14+ 44.31+ 44.53+ 44.18+ 44.44+
(%) 0.70* 0.81* 0.71** 0.76* 0.77 0.56 0.56 0.61
The average
volume of 78.66+ 76.64+ 71.73+ 75.51+ 87.15+ 86.60+ 87.21+0.68 87.19+
red blood 2.09* 1.75* 2.08* 1.99* 0.67 0.63 B 0.87
cells (1)
Hemoglobin 106.41+ 105.89+ 106.51+ 105.83+ 142.55+ 140.57+ 143.49+ 142.23+
(g/D 1.31* 1.92* 1.60* 1.85* 3.02 1.51 1.60 2.33
ESR 11.95= 10.96+ 8.51+ 9.98+ 3.83+ 4.72+ 2.94+ 3.74+
(mm / hour) 2.60* 1.94* 1.49** 1.20* 0.47 0.62 0.38 0.48
Note. * - p<0.01; ** - p<0.05 - significant difference of values relative to the data of the comparative group.
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the corresponding value in patients of the main
group (44.44+0.61) % relative to (30.14+0.76) %,
respectively, p<0.01 ). The greatest decrease in
hematocrit — by 33.80 % and by 32.69 %, p <0.01 -
was determined in patients with GP with A (IT) and
AB (IV) blood groups of patients with generalized
periodontitis. Somewhat less was the decrease in
the analyzed parameter in patients with GP with
B (III) and O (I) blood group - by 31.65 %, p <0.05,
and by 30.72 %, p<0.01, relative to values in group
of comparisons.

Erythrocyte sedimentation rate (ESR) is an
indicator of the rate of blood separation in a test
tube with the addition of an anticoagulant into
2 layers: upper (transparent plasma) and lower
(erythrocytes). The erythrocyte sedimentation
rate is estimated from the height of the plasma
layer (in mm) formed over 1:00. The specific mass
of erythrocytes is higher than the specific mass of
plasma, therefore in a test tube in the presence
of an anticoagulant, under the action of gravity,
erythrocytes settle to the bottom. The speed with
which erythrocyte sedimentation occurs is mainly
determined by the degree of their aggregation,
that is, their ability to stick together. Erythrocyte
aggregation mainly depends on their electrical
properties and protein composition of blood
plasma. Normally, red blood cells carry a negative
charge (zeta potential) and repel each other.
The degree of aggregation, and hence the ESR
increases with the increase in plasma of proteins
of the acute phase - fibrinogen, C-reactive protein,
ceruplasmin, immunoglobulins. At the same time,
ESR decreases with an increase in albumin, lipids,
when the blood Ph is shifted to the acid side,
blood viscosity. The number, shape and size of red
blood cells also affect precipitation. Reducing the
content of red blood cells leads to an accelerated
ESR. Reference values of ESR — 2-10 mm/hour [12].

In our study, in practically healthy individuals
of the comparative group, the ESR was 2.7 times
lower than the data in patients of the main
group (3.74£0.48) mm/h relative to (9.98+1.20)
mm/h, respectively, p < 0.01). ESR in carriers of
0 (1) and B (III) blood groups decreased in ABOut
the same manner, with GP, by 3.1 and 2.9 times,
respectively, p <0.01. Somewhat less was the
decrease in the analyzed index in AB (IV) carriers
- by 2.5 times and A (II) - by 2.3 times, p <0.01
blood groups.

Leukocytes (white blood cells, WBC) are blood
cells whose main function is to protect the body
against foreign agents (toxins, viruses, bacteria,
dying cells ofits own organism, etc.). The formation
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of leukocytes (leukopoesis) takes place in the
bone marrow and lymph nodes. The number of
leukocytes in the circulating blood is an important
diagnostic indicator, which depends on the rate of
inflow of cells from the bone marrow and the rate
of their release into the tissues. Reference values
of leukocytes in the blood —4.0-8.8 x 10° [1].

In practically healthy individuals of the
comparative group, the number of leukocytes in
the blood was on average 52.87 % lower compared
to similar values in GP patients (6.28+0.37)x 10%]1
relative to (9.60+0.55) x 10%1, accordingly, p<0.01).
At the same time, in patients with GP, carriers of
0 () and AB (IV) blood groups, the quantitative
composition of leukocytes in the blood increased
equally, on average by 55.68 %, p <0.01. In
representatives of A (II) and B (IIT) blood groups,
the increase in leukocyte count in the blood
was slightly less and increased on average by
50.35 % compared with the data in people in the
comparative group with identical blood group,
p<0.01 (Table 2).

Leukogram (Differential White Blood Cell
Count, ) is the percentage of different types of
white blood cells. According to morphological
features (type of nucleus, presence and nature
of cytoplasm inclusions), 5 main types of
leukocytes (neutrophils, lymphocytes, monocytes,
eosinophils, basophils) are isolated. Most
of the precursor cells of mature leukocytes
(metamyelocytes, myelocytes, promyelocytes,
blastocytes), as well as plasma cells, young nuclear
cells of the erythroid series and others, appear in
peripheral blood only in the case of pathology.
Different types of leukocytes perform different
functions, therefore the determination of the ratio
of different types of leukocytes, the maintenance
of young forms, the identification of pathological
cellular forms, the description of characteristic
changes in cell morphology, reflecting changes
in functional activity, carry valuable diagnostic
information. At the same time, changes in
leukocyte formula are not specific - they may have
a similar character in various diseases or, on the
contrary, unlike changes may occur in the same
pathology in different patients [1, 3, 26].

Neutrophils are the mostnumeroustype of white
blood cells, which make up 50-75% of all white
blood cells. Depending on the degree of maturity
and the shape of the nucleus in the peripheral
blood, segmented (mature) and relatively small
number of band (younger) neutrophils are
isolated. The main function of neutrophils is
to protect the body against infections, which is
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group of blood
Hematologic Main group (n=570) Comparative group (n=285)
indicators
oM A (IT) B (III) AB (IV) o A (I) B (III) AB (IV)
Igg;‘ﬁfcyte 9.60+ 9.76+ 9.44+ 9.60+ 6.15+ 6.45+ 6.32+ 6.28+
0.41* 0.33* 0.62%* 0.55%* 0.28 0.30 0.35 0.37
(x10°/D)
Neutrophil 63.51+ 65.42+ 62.54+ 64.68+ 50.70+ 52.10+ 50.96+ 51.58+
content (%) 3.34%* 2.37* 2.59%* 2.68* 2.49 2.21 2.64 2.30
The content
of stab 5.93+ 3.71+ 2.05+ 3.78+ 3.86+ 1.76+ 3.73% 2.71+
neutrophils 0.54* 0.53* 0.69** 0.61** 0.39 0.35 0.37 0.35
(%)
The
g‘e’nltrf;‘rtlt‘éfi 57.58+ 61.71+ 58.49+ 60.40+ 46.84+ 50.34+ 47.23+ 51.05+
8 . 2.16%* 2.19* 3.63%* 2.60%* 2.72 2.87 341 3.80
neutrophils
(%)
Note. * — p<0.01; ** — p<0.05 - significant difference of values relative to the data of the comparative group.

carried out mainly by phagocytosis [10].

It was established that in the comparative
group under study, the content of neutrophils
in the blood was lower relative to the value in
patients of the main group, on average, by 25.47 %
(52.55+1.84) % relative to (64.68+2.68) %, p<0.01).

The maximum increase in the neutrophil
content in the blood was determined in patients
with GP, carriers of AB (IV) blood group (by 27.93
%, p<0.01). A minimum increase in the analyzed
values was determined of the representatives of
the B (III) group blood with this dental disease (in
22.72 %, p<0.01). It was noted that in patients of
the main group with O (I) and A (II) blood group,
the content of neutrophils in the blood increased
equally, by an average of 25.41 % relative to the
data in the comparison groups with identical
blood group, p<0,01.

The content of stab neutrophils in the blood of
the comparative group studied was 39.48% lower
relative to the data in the main group (2.71+0.35)
% relative to (3.78+0.61) %, p <0.05).

The maximum increase in the values of the
analyzed indicator was investigated in patients
with GP with AB (IV) and A (II) blood groups
— by 128.67 %, p<0.05, and 110.80 %, p <0.01,
respectively, relative to data in comparison. The
increase in the level of stab neutrophils in the
blood of patients of the main group with O (I)
blood group was 53.63 %, p<0.01. At the same
time, in patients with generalized periodontitis

with B (III) blood group, the value of the analyzed
index decreased and was 45.05% lower compared
to the data in the comparison group, p<0.05.

The level of segmented neutrophils in patients
with GP on average exceeded the data in
comparison by 18.32 % (60.40+2.60) % relative
to (51.05+£3.80) %, p<0.05). The increase in the
content of segmented neutrophils in patients of
the main group with B (III), A (I) and B (I) blood
group was almost the same — by 23.84 %, p<0.05,
by 22.59 %, and by 22.93 %, p<0.01, respectively,
relative to similar values in the comparison
group. The minimum prevalence of the values of
the analyzed indicator was determined in carriers
of AB (IV) blood group of the main group - by
18.04 %, p<0.05, relative to the corresponding data
in the comparison group.

Lymphocytes — are the main cellular elements
of the immune system, which are formed in
the bone marrow and are actively functioning
in the lymphoid tissue. The main function of
lymphocytes is the recognition of a foreign agent
and an adequate immune response of the body.
Different subpopulations of lymphocytes perform
various functions - provide cellular immunity
(in particular transplant rejection, destruction
of tumor cells), humoral response (in the form
of antibody synthesis to foreign cells), as well as
immune memory (the body’s ability to accelerate,
strengthen the immune response when it meets
again alien agent). In adults, the number of

ISSN 2311-9624. Kiixiuna croMaToJioris. 2019. Ne 2

77



78

EKcriepyuMeHTaIbHI JOCTIPKeHHS

lymphocytes is 20-40 % of the total number of
leukocytes [1,22].

In patients with generalized periodontitis, the
content of lymphocytes in the blood (Table 3) was
on average 8.22 % lower compared to similar
values in comparison (31.48+2.34) % relative to
(34.30+2.16) %, p<0.05 ). At the same time, the
maximum reduction in the data of the analyzed
indicator was determined in carriers of A (II) blood
group - by 22.56 %, p<0.01, and representatives of
AB (IV) blood group - by 16.19 %, p<0.05, patients
with GP. The level of lymphocytes in the blood
of representatives of the 0 (I) blood group of the
main group decreased slightly by 11.33 %, p<0.05,
relative to the values in comparison. It was noted
that in patients with GP with B (III) blood group,
the level of lymphocytes in the blood increased by
18.19 %, p<0.05, relative to data in people of the
comparative group with identical blood group.

Eosinophils are present in peripheral blood
in a relatively small amount — from 0.5 to 5 %
of the total number of leukocytes. And they are
activated in the reactions of the organism in case
of parasitic, allergic, infectious diseases, when the
allergic component is included in the pathogenesis
of the disease. Evaluation of the dynamics of
changes in the number of eosinophils during the
inflammatory process has a prognostic value.
Eosinopenia is often observed at the beginning
of inflammation, and eosinophilia corresponds to
the beginning of recovery [2, 17, 27].

However, a number of diseases are

characterized by eosinophilia after the end of
the inflammatory process, which indicates the
incompleteness of the immune reaction with its
allergic component.

In our study, the average eosinophil content in
theblood of patients with generalized periodontitis
was 53.45 % lower than the corresponding values
in the comparison group (1.28+0.77) % relative to
(2.75+£0.54) %, p<0.05). The maximum decrease
in the content of eosinophils in the blood was
determined in 0 (I) representatives — by 62.90 %
and AB (IV) — by 52.13 %blood groups, p<0.05.
Somewhat less was the decrease in the level of the
analyzed parameter in A (II) and AB (IV) carriers
of the blood group - by 50.98 %, and by 46.07 %,
p <0.05, respectively.

Basophils are a small population of white
blood cells whose main function is to participate
in an anaphylactic reaction of an immediate
type of hypersensitivity. They also participate
in delayed-type reactions through lymphocytes,
in inflammatory and allergic reactions, in the
regulation of vascular wall permeability. Basophils
contain such biologically active substances as
heparin and histamine[12].

In patients of the main group, the average
content of basophils in the blood was 4.5 times
higher relative to similar values in comparison
(0.94+0.19) % relative to (0.21+0.07) %, p<0.01).
The most substantive increase in the content of
basophils in the blood was studied in patients
with GP with A (II) and B (III) blood groups - by

Table 3. The value of indicators of leukocyte level in the serum of in study groups, depending on the group of

blood

Hematologic Main group (n=570) Comparative group (n= 285)

indicat

tndicators 0 A D B(I) | AB(V) 0 A D BAI) | AB(V)
Ezﬁggfcyte 29.89+ 27.05+ 39.57+ 31.48+ 33.71+ 34.93+ 33.48+ 34.30+
(%) 1.74%** 1.68* 1.97** 2.34 0.72 1.91 2.31 2.16
Eosinophil
content 1.15+ 1.25+ 1.35+ 1.28+ 3.10+ 2.55+ 2.82+ 2.75+
(%) 0.38** 0.61** 0.50** 0.41** 0.60 0.42 0.42 0.54
Basophil
content 0.83+ 1.16% 1.07+ 0.94+ 0.42+ 0.20+ 0.22+ 0.21+
(%) 0.15 0.14* 0.59** 0.19** 0.16 0.06 0.07 0.07
gﬂﬂgfﬁt’te 7.55% 7.30+ 6.85+ 6.76+ 7.00+ 7.65% 7.45% 719+
(%) 0.80 0.74 0.82 1.23 0.98 0.73 0.77 0.89
Note. * —p<0.01; ** — p<0.05 - significant difference of values relative to the data of the comparative group.
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5.8 %, p <0.01, and 4.8 times, p<0.05. In patients of
the main group with 0 (I) blood group, the level of
basophils in the blood increased 2.0 times, p<0.05.
In patients with GP, carriers of AB (IV) blood group,
the level of the analyzed parameter in the blood
was (0.70+0.39) % in the absence of this cellular
component in the reference group under study.
Monocytes — large cells among leukocytes,
belong to the system of phagocytic mononuclear
cells which play an important role in the processes
of phagocytosis. In the focus of inflammation,
monocytes phagocytize microbes and leukocytes,
as well as damaged cells of the inflamed tissue,
clearing the focus of foliation and preparing it for
regeneration[10]. On average, the concentration of
monocytesin the blood of the subjects was the same
-(7.12+0.89) % and (7.19 + 0.89) % in the main and
comparative groups, respectively, p> 0.05. It was
noted that the content of monocytes in the blood

EKcriepyuMeHTaIbHI JOCTIPKeHHS

of patients with GP with different blood group
affiliation did not differ in statistical significance
from the data in the comparison group, p<0.05.

As a result of the conducted research, it was
established (figure 1) that, in patients with GP,
on average, leukocyte intoxication index was 2.9
times higher than the data in the comparative
group (1.38+0.42) points versus (0.48+0.19) points,
accordingly, p>0.05). The maximum increase in
the data of the studied index was determined
in representatives of the O (I) and A (II) blood
groups of the main group, which were 3.7 and
3.2 times higher than the relatively similar values
in the comparison group, p<0.01. The values of
leukocyte intoxication index in patients with HP
with AB (IV) and B (III) blood groups increased
slightly by a factor of 2.9, p<0.01 and 2.1 times, p<
0.05, respectively.

Thus, in patients with GP, phenomena of

1,8 1

o(I) A (1)

1,58 1,57
1.6 - 1,40 .
> B Main group
14 1
1,2 1 0,98
1 4
0,8 1 0,54 DOComparative group
0,49 0,47 ’

0,6 - 0,43 2
0,4 1
02 1 .

B (II)

AB (IV)

Figure 1. Leukocyte intoxication index value in patients of study groups.

endogenous intoxication can be traced, which is
on a scale of I. N. Bolshakov (1991) corresponds
to mild severity and is probably caused by
impaired metabolism, membrane barrier
functions, regulatory systems, excessive presence
of inflammatory mediators, microbial toxins of
immunopacies [26, 28, 29].

Results and Discussion. A data block was
obtained that reveals the peculiarities of blood
cell composition (red blood cell count, average
red blood cell volume, red blood cell size
distribution, hemoglobin content, concentration

and average hemoglobin content in the red blood
cell, hematocrit, absolute and relative content of
various leukocyte forms) in patients on generalized
periodontitis with a different blood groups.

Conclusion. Thus, there were identified
individually group features, the nature of their
fluctuations can be regarded as predictors of
certain pathological processes and in many ways
contribute to the improvement of diagnoses
dystrophic inflammatory processes in periodontal
tissues.
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