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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.
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Зміни основних гематологічних показників у пацієнтів із 
генералізованим пародонтитом залежно від групи крові

Резюме. Загальний клінічний аналіз крові широко використовують як один із найважливіших ме-
тодів діагностики при більшості захворювань. Клітинний склад крові здорової людини є стабільним, 
тому різні зміни, що виникають при хворобах, можуть мати важливе діагностичне значення.
Мета дослідження – проаналізувати зміни основних гематологічних показників у хворих на генера-
лізований пародонтит залежно від групи крові.
Матеріали і методи. Дослідження проводили на базі ДВНЗ «Тернопільський державний медичний 
університет імені І. Я. Горбачевського» та на базі Тернопільської обласної станції переливання крові. 
Обстежено 855 чоловіків у віці 20–55 років, яких поділили на 2 групи: основну групу склали 570 пацієн-
тів із генералізованим пародонтитом I–III ступенів тяжкості, групу порівняння – 285 осіб без захворю-
вань тканин пародонта. Загальний аналіз крові проводили за допомогою автоматичного гематологіч-
ного аналізатора «Sysmex KH-21». Морфологічне дослідження клітин крові виконували за допомогою 
світлового мікроскопа «Zeiss» із використанням уніфікованого методу. Швидкість осідання еритроци-
тів визначали за допомогою уніфікованого мікрометоду Панченкова. Статистичну обробку результа-
тів досліджень здійснювали за допомогою загальноприйнятих методів варіаційної статистики.
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Результати досліджень та їх обговорення.  Встановлено, що тільки у представників О (І) та А (ІІ) 
груп крові, хворих на генералізований пародонтит, кількісний вміст RBC у крові був нижче референт-
них значень. Максимальне зниження середнього об’єму еритроцитів визначали у пацієнтів із ГП з В 
(ІІІ) та АВ (IV) групами крові – на 17,75 та 14,55 % відповідно, р<0,01. У хворих на генералізований паро-
донтит з А (ІІ) та О (І) групами крові, з основної групи зниження значень проаналізованого параметра 
було дещо меншим стосовно даних осіб з порівняльної групи з ідентичною груповою належністю 
крові − на 11,50 та 9,79 % відповідно, р<0,01. Найменше зменшення вмісту гемоглобіну в крові дослі-
джували у хворих на ГП з А (ІІ) групою крові − на 24,67 % стосовно даних у практично здорових осіб з 
ідентичною груповою належністю крові, р<0,01. Необхідно зауважити, що у пацієнтів із ГП, значен-
ня проаналізованого показника були нижче референтних даних, незалежно від групової належності 
крові. Найбільше зниження гематокриту − на 33,80 та 32,69 %, р<0,01 − визначали у пацієнтів із ГП з А 
(ІІ) та АВ (IV) групами крові, хворих на генералізований пародонтит. 
Висновки. Наші дослідження дозволили отримати блок нових даних, що виявляють біологічну мін-
ливість клітинного і молекулярного складу крові, виявити особливості, пов’язані з групою крові у 
пацієнтів із генералізованим пародонтитом.

Ключові слова: генералізований пародонтит; група крові; гематологічний показник.
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Изменения основных гематологических показателей у пациентов с 
генерализованным пародонтитом в зависимости от группы крови

Резюме. Общий клинический анализ крови широко используется как один из важнейших методов 
диагностики при большинстве заболеваний. Клеточный состав крови здорового человека являет-
ся достаточно постоянным, поэтому различные изменения, возникающие при заболеваниях, могут 
иметь важное диагностическое значение.
Цель исследования – проанализировать изменения основных гематологических показателей у 
больных генерализованным пародонтитом в зависимости от группы крови.
Материалы и методы. Исследования проводились на базе ГВУЗ «Тернопольский государственный 
медицинский университет имени И. Я. Горбачевского» и на базе Тернопольской областной станции 
переливания крови. Обследовано 855 мужчин в возрасте 20–55 лет, которых разделили на 2 группы: 
основную группу составили 570 пациентов с генерализованным пародонтитом I–III степеней тяжес-
ти, группу сравнения – 285 лиц без заболеваний тканей пародонта. Общий анализ крови проводи-
ли с помощью автоматического гематологического анализатора «Sysmex KH-21». Морфологическое 
исследование клеток крови проводили с помощью светового микроскопа «Zeiss» с использованием 
унифицированного метода. Скорость оседания эритроцитов определяли с помощью унифицирован-
ного микрометода Панченкова. Статистическую обработку результатов исследований осуществляли 
с помощью общепринятых методов вариационной статистики.
Результаты исследований и их обсуждение. Установлено, что только у представителей О (I) и А 
(II) групп крови, больных генерализированным пародонтитом, количественное содержание RBC в 
крови был ниже референтных значений. Максимальное снижение среднего объема эритроцитов 
определяли у больных ГП с В (ІІІ) и АВ (IV) группами крови – на 17,75 и 14,55 % соответственно, р<0,01. 
У больных генерализованным пародонтитом с А (II) и В (I) группами крови основной группы сниже-
ние значений проанализированного параметра было несколько меньше относительно данных у лиц 
сравнительной группы с идентичной групповой принадлежностью крови – на 11,50 и 9,79 % соответ-
ственно, р<0,01. Наименьшее снижение содержания гемоглобина в крови исследовали у больных ГП 
с А (II) группой крови – на 24,67 % относительно данных у практически здоровых лиц с идентичной 
групповой принадлежностью крови, р<0,01. Следует заметить, что у пациентов с ГП, значение про-
анализированного показателя были ниже референтных данных, независимо от групповой принад-
лежности крови. Наибольшее снижение гематокрита – на 33,80 и 32,69 %, р<0,01 – определяли у паци-
ентов с ГП с А (II) и АВ (IV) группами крови, больных генерализованным пародонтитом.
Выводы. Наши исследования позволили получить блок новых данных, проявляющих биологичес-
кую изменчивость клеточного и молекулярного состава крови, выявить особенности, связанные с 
группой крови у пациентов с генерализованным пародонтитом.

Ключевые слова: генерализованный пародонтит; группы крови; гематологический показатель.
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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 AB0 
will help to identify the group at increased risk 
of developing generalized periodontitis, find out 

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 
infectious diseases according to outpatient records. 
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 I.I. 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 × 1012 / l [9, 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) × 1012 
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/l. relative to (4.00±0.05) × 1012 / l., 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 

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 (CO2) from the body and the regulation of 
the acid-base state. Reference hemoglobin values 
are 131–172 g/l [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/l, 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 
periodontitis with 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 
indicators

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

0 (І) А (ІІ) В (ІІІ) АВ (IV) 0 (І) А (ІІ) В (ІІІ) АВ (IV)

Red blood 
cell count 
(×1012/ l)

3.94± 
0.06*

3.89±
0.07*

4.17±
0.03*

4.00±
0.05*

4.86±
0.09

4.84±
0.06

4.84±
0.06

4.85±
0.07

Hematocrit 
(%)

30.70±
0.70*

29.48±
0.81*

30.24±
0.71**

30.14±
0.76*

44.31±
0.77

44.53±
0.56

44.18±
0.56

44.44±
0.61

The average 
volume of 
red blood 
cells (fl)

78.66±
2.09*

76.64±
1.75*

71.73±
2.08*

75.51±
1.99*

87.15±
0.67

86.60±
0.63 87.21±0.68 87.19±

0.87

Hemoglobin 
(g / l)

106.41±
1.31*

105.89±
1.92*

106.51±
1.60*

105.83±
1.85*

142.55±
3.02

140.57±
1.51

143.49±
1.60

142.23±
2.33

ESR
 (mm / hour)

11.95±
2.60*

10.96±
1.94*

8.51±
1.49**

9.98±
1.20*

3.83±
0.47

4.72±
0.62

2.94±
0.38

3.74±
0.48

Note.  * – р<0.01; ** – р<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 (II) 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 comparison`s.

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 (I) and B (III) blood groups decreased in AB0ut 
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 of its own organism, etc.). The formation 

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 × 109 [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)× 109/l 
relative to (9.60±0.55) × 109/l, accordingly, p<0.01). 
At the same time, in patients with GP, carriers of 
0 (I) 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 (III) 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 most numerous type 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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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 

Table 2. The value of indicators of leukocyte link in the serum of individuals of study groups, depending on the 
group of blood

Hematologic 
indicators

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

0 (І) А (ІІ) В (ІІІ) АВ (IV) 0 (І) А (ІІ) В (ІІІ) АВ (IV)

Leukocyte 
count 
(×109/l)

9.60±
0.41*

9.76±
0.33*

9.44±
0.62*

9.60±
0.55*

6.15±
0.28

6.45±
0.30

6.32±
0.35

6.28±
0.37

Neutrophil 
content (%)

63.51±
3.34*

65.42±
2.37*

62.54±
2.59*

64.68±
2.68*

50.70±
2.49

52.10±
2.21

50.96±
2.64

51.58±
2.30

The content 
of stab 
neutrophils 
(%)

5.93±
0.54*

3.71±
0.53*

2.05±
0.69**

3.78±
0.61**

3.86±
0.39

1.76±
0.35

3.73±
0.37

2.71±
0.35

The 
content of 
segmented 
neutrophils 
(%)

57.58±
2.16*

61.71±
2.19*

58.49±
3.63**

60.40±
2.60**

46.84±
2.72

50.34±
2.87

47.23±
3.41

51.05±
3.80

Note. * – р<0.01; ** – р<0.05 − significant difference of values relative to the data of the comparative group.

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 (II) 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 
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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 
the blood 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 
indicators

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

0 (І) А (ІІ) В (ІІІ) АВ (IV) 0 (І) А (ІІ) В (ІІІ) АВ (IV)

Lymphocyte 
Content 
(%)

29.89±
1.74**

27.05±
1.68*

39.57±
1.97**

31.48±
2.34

33.71±
0.72

34.93±
1.91

33.48±
2.31

34.30±
2.16

Eosinophil 
content 
(%)

1.15±
0.38**

1.25±
0.61**

1.35±
0.50**

1.28±
0.41**

3.10±
0.60

2.55±
0.42

2.82±
0.42

2.75±
0.54

Basophil
 content 
(%)

0.83±
0.15

1.16±
0.14*

1.07±
0.59**

0.94±
0.19**

0.42±
0.16

0.20±
0.06

0.22±
0.07

0.21±
0.07

Monocyte 
Content
 (%)

7.55±
0.80

7.30±
0.74

6.85±
0.82

6.76±
1.23

7.00±
0.98

7.65±
0.73

7.45±
0.77

7.19±
0.89

Note. * – р<0.01; ** – р<0.05 − significant difference of values relative to the data of the comparative group.
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Figure 1. Leukocyte intoxication index value in patients of study groups.

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 
monocytes in 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 

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 

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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