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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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DYNAMICS OF PRO- AND ANTI-INFLAMMATORY CYTOKINES IN PATIENTS WITH 
GENERALIZED PERIODONTITIS ACCOMPANIED BY DIFFERENT REACTIVITY OF 

THE ORGANISM
Yarov Yu*.

Donetsk National Medical University, Kramatorsk, Ukraine.

Abstract.
The aim of this research was to study the dynamics of pro- and 

anti-inflammatory cytokines in the blood and gingival fluid of 
patients with generalized periodontitis accompanied by different 
reactivity of the body after patch surgery.

The study included 216 people aged 45 between 55 years 
with a diagnosis of generalized periodontitis were examined. 
Depending on the condition of reactivity of the body, the 
patients were divided into three groups: 1 - normoreaction; 
2- hyperreaction; 3 - hyporeaction. After the initial therapy, 
the patch was performed according to the indications. Blood 
sampling was performed after surgery on days 1, 2, 4, 6 and 9. 
The content of pro- (IL-1β, IL-6, TNFα) and anti-inflammatory 
(IL-4) cytokines in blood and gingival fluid was defined by 
solid-phase enzyme-linked immunosorbent assay.

The results have shown that the normal reactivity of the 
organism is characterized by an increase in proinflammatory 
cytokines IL-1β, IL-6, TNFα at the time of increasing necrosis 
of periodontal tissues, their decrease and increase in IL-4 with 
the appearance of markers of reparative processes in blood 
and gingival fluid. Hyperreactivity is characterized  by a more 
pronounced early increase in pro- and anti-inflammatory 
cytokines of blood and gingival fluid (IL-1β, IL-6, TNFα, IL-
4) with a subsequent decrease below the initial values during 
the development of young connective tissue. In the case of 
hyporeactivity we can observe a late and less pronounced 
increase in all the cytokines in the blood and gingival fluid.

Correction of altered parameters in patients with generalized 
periodontitis accompanied by impaired (hyper- and hypo-) 
reactivity of the body with bringing them to the values which are 
typical for normoreactivity is considered to be a condition for 
optimizing wound healing after surgery and further stabilization 
of the periodontal tissues.

Key words. Generalized periodontitis, reactivity of the 
organism, postoperative period, cytokines.
Introduction.

The role of cytokines in the development of immunological 
and inflammatory reactions in periodontitis has been defined 
[1]. Cytokines are secreted mainly by blood cells and the 
immune system (polymorphonuclear leukocytes, macrophages, 
lymphocytes) and have autocrine (on the cells that produce them), 
paracrine (on cells in the microenvironment) and endocrine 
(on distant cells) effects [2]. Cytokines control the process of 
angiogenesis and regeneration [3]. The maximum local release 
of proinflammatory cytokines turns the protective mechanisms 
into pathological, uncontrolled ones, which cause damage to 
periodontal tissues and bone resorption [4]. A certain complex 
of cytokines, including IL-1, TNFα, IL-6, etc., determines the 
course of inflammation in the focus of tissue destruction that 

occurs in case of generalized periodontitis [5]. The formation 
of granulation tissue in the focus of chronic inflammation 
(periodontal pocket) is the result of the action of growth factors 
of different genetic orientation on its cellular elements, which 
are produced by macrophages, lymphocytes and fibroblasts [6]. 
The content of pro-inflammatory cytokines IL-1β in the gingival 
fluid, which is the initiator of the cytokine cascade in periodontal 
tissues, becomes 3 times higher compared with a healthy 
person [7]. The level of anti-inflammatory cytokine IL-4 is 
significantly reduced, which is an unfavorable sign in the course 
of chronic periodontitis, as it leads to uncontrolled activation 
of macrophages and their production of IL-1, TNFα and other 
cytokines. The expression of IL-6 and IFN is significantly 
higher in the tissues of patients with inflammatory periodontal 
disease compared with the tissues of healthy individuals [8]. 
The content of IL-1 and TNFα in gingival fluid and peripheral 
blood serum was studied. It is shown that the level of IL-1 in the 
gingival fluid correlates with the depth of periodontal pockets. 
In addition, the level of IL-1 in the serum was significantly lower 
than in the gingival fluid, which indicates its importance in the 
pathogenesis of periodontal disease [9]. The aim of this research 
was to study the dynamics of pro- (IL-1β, IL-6, TNFα) and anti-
inflammatory (IL-4) cytokines in the blood and gingival fluid of 
patients with generalized periodontitis accompanied by normo-, 
hyper- and hyporeactivity of the body after patch surgery.
Materials and methods.

Research 216 people (82 men and 134 women) aged between 
45 and 55 years with a diagnosis of generalized periodontitis 
of II, III degree of severity, chronic course were examined. 
The diagnosis was made on the basis of clinical examination, 
radiography, determination of periodontal samples in accordance 
with the International Classification of Diseases ICD-10. 
Depending on the state of reactivity of the body, the patients 
were divided into three groups: the first consisted of people with 
normoreaction (132 people, 61%); the second group contained 
patients with hyperreaction (46 people, 21%); the third one 
included patients with hyporeaction (38 people, 18%). The 
division of patients into groups depending on the state of the 
body's reactivity was carried out according to the differences in 
the dynamics of cytokines on day 1. All the patients underwent 
comprehensive treatment of generalized periodontitis in the 
amount recommended by the Ministry of Health of Ukraine 
- Order №566 from 23.11.04. “On Approval of the Protocols 
for the Provision of Medical Care”. Patients with generalized 
periodontitis of II, III degrees of severity after initial therapy, 
underwent patch surgery according to the indications. Collection 
of gingival fluid was performed with standard paper pins (№25) 
by immersing them effortlessly into the periodontal pockets for 
30 seconds in the area of the first lower molars. After that, the 
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pins were placed in sterile tubes with a volume of 1.5 ml of 0.5 
ml of saline. Blood sampling was performed after surgery on 
the 1st, 2nd, 4th, 6th and 9th day in the morning on an empty 
stomach from the ulnar vein with a volume of 10 ml. The 
condition of cytokine regulation was determined by the content 
of IL-1β, IL-6, TNFα, IL-4 by solid-phase enzyme-linked 
immunosorbent assay (ELISA) using commercial reagent kits 
ProCon IL-1β, ProCon IL-6, ProCon TNFα, ProCon IL-4. 
Using a spectrophotometer, the optical density was measured 
over a given wavelength. Based on the obtained data, calibration 
curves were constructed for the corresponding cytokines and the 
results were read using an ELx800 Universal Microplate Reader 
(BIO-TEK INSTRUMENTS.INC). 

The study was conducted in accordance with the principles of 
the Declaration of Helsinki adopted by the General Assembly 
of the World Medical Association (1997-2000), the Council of 
Europe Convention on Human Rights and Biomedicine (1997), 
the relevant provisions of the WHO, the International Code of 
Medical Ethics (1983).

Statistical processing of the obtained digital data was performed 
using the computer program Statistica 8.0 (STA862D175437Q).

Results and discussion.
The results of determination of cytokines IL-1β, IL-6, TNFα, 

IL-4 in the blood of patients with generalized periodontitis 
after surgical treatment with normoreactivity of the body are 
presented in table 1. As can be seen from this table, the dynamics 
of these cytokines were unidirectional in their concentration. 
On the 1st and 2nd day after surgery, the largest increase in 
proinflammatory cytokines was observed: IL-1β - 1.94 times, 
IL-6 - 1.46 times, TNF - 1.47 times (p<0.05). On the 4th and 6th 
days, a decrease in the content of all proinflammatory cytokines 
in the serum was registered. On the 9th day, the content of all 
proinflammatory cytokines returned to normal. The dynamics of 
the anti-inflammatory cytokine IL-4 differed from that of IL-1β, 
IL-6, TNFα. The content of IL-4, gradually increasing from 1 
day of observation, reached its peak on the 6th day (the content 
was 1.77 times higher than the initial, p <0,05). On the 9th day, 
the value of IL-4 remained 1.14 times higher than the initial 
one (p> 0.05). It is important to study the index of cytokine 
balance in the blood in patients with generalized periodontitis. 
The ICB is the ratio of the average values of healthy people to 

Indexes average value Terms of Observa-
tion

Groups of patients
Normoreaction
(n = 132)

Hyperreaction
(n = 23)

Hyporeaction
(n = 19)

ІL-1β,
pcg / ml

78,0±

18,2

Initially
1st day
2nd day
4th day
6th day
9th day

73,6 ± 16,4
142,1 ± 20,8 *
130,6 ± 18,2 *
125,9 ± 18,0 *
94,5 ± 17,2
74,2 ± 16,0

74,9 ± 28,3
206,4 ± 41,4 * "
182,1 ± 36,0 *
140,8 ± 30,8 *
134,5 ± 35,4
68,8 ± 26,7

70,6 ± 29,8
95,4 ± 30,3
118,8 ± 32,5
106,5 ± 28,4
100,2 ± 27,7
67,9 ± 27,0

ІL-6,
pcg / ml

91,3±

16,4

Initially
1st day
2nd day
4th day
6th day
9th day

86,1 ± 14,4
126,4 ± 18,0 *
115,2 ± 17,6 *
104,1 ± 16,8
96,5 ± 15,0
84,9 ± 14,2

88,0 ± 32,6
151,3 ± 34,4 *
136,5 ± 36,6
120,8 ± 34,0
118,1 ± 34,2
79,5 ± 30,2

84,1 ± 34,5
98,3 ± 35,8
112,4 ± 38,3
105,2 ± 36,8
96,9 ± 34,2
75,1 ± 30,6

TNFα,
pcg / ml

80,5±

14,5

Initially
1st day
2nd day
4th day
6th day
9th day

75,9 ± 12,8
111,8 ± 17,4 *
106,4 ± 16,7 *
104,8 ± 16,5
82,6 ± 13,4
77,1 ± 12,6

76,4 ± 34,2
160,8 ± 46,8 *
144,3 ± 46,0
128,1 ± 45,4
96,4 ± 40,2
72,9 ± 36,0

73,1 ± 35,1
98,6 ± 35,6
104,2 ± 36,0
80,9 ± 34,3
76,7 ± 32,9
69,5 ± 30,7

ІL-4,
pcg / ml

44,6±

10,0

Initially
1st day
2nd day
4th day
6th day
9th day

42,1 ± 8,4
50,6 ± 8,8
54,4 ± 9,2
68,9 ± 9,7 *
74,5 ± 10,0 *
48,2 ± 8,0

44,3 ± 15,3
92,9 ± 24,4 *
50,8 ± 16,8
48,2 ± 16,0
37,5 ± 15,5
36,2 ± 14,6

40,6 ± 18,5
55,3 ± 19,3
51,6 ± 18,0
44,9 ± 16,4
30,6 ± 15,1 "
34,3 ± 16,3

ІCB (index of cytokene 
balance)

Initially
1st day
2nd day
4th day
6th day
9th day

1,06 ± 0,04
2,34 ± 0,07 *
2,01 ± 0,07 *
1,68 ± 0,06 *
1,22 ± 0,05 *
1,16 ± 0,05

1,28 ± 0,12
2,08 ± 0,20 *
2,64 ± 0,26 * "
1,95 ± 0,19 * "
1,88 ± 0,18 * "
1,44 ± 0,16 "

1,30 ± 0,14
1,76 ± 0,16 * "
2,72 ± 0,18 * "
2,53 ± 0,18 * "
2,08 ± 0,16 * "
1,63 ± 0,15 * "

Note: * - p <0.05 against the initial values 
"- p <0,05 against the values typical for normoreactivity of an organism.

Table 1. The Content of Cytokines IL-1β, IL-6, TNFI, IL-4, IRC in the Blood in case of Normo-, Hyper- and Hyporeactivity of the Body after 
Surgery (M ± SE).
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the relative values of cytokines. As a result, the ICB in patients 
with GP initially, before the patch surgery, was equal to 1.06 ± 
0.05 (table 1).

On the 1st day after the intervention, the balance index 
increased to 2.34 ± 0.07 (p <0.05), which indicated a shift in 
balance towards the predominant activation of proinflammatory 
cytokines. Beginning with the 2nd day, the balance began to 
level off - the index decreased with a minimum value by the 
end of the observation, it was 1.16 ± 0.05, which did not differ 
significantly from the initial value (p> 0.05). The results of the 
determination of cytokines (IL-1β, IL-6, TNFα, IL-4) in gingival 
fluid in patients with generalized periodontitis after surgery with 
normoreactivity of the body are presented in table 2. As can be 
seen from this table, the dynamics of these cytokines in gingival 
fluid was similar to that in the serum of patients with GP of 
the first group and was characterized by their increase with 
maximum values of proinflammatory cytokines on the 1st day, 
anti-inflammatory - on the 6th day and subsequent normalization 
by the end of observation. The amplitude of changes in the 
studied parameters in the gingival fluid was more significant 
than in the blood, which indicates their greater informativeness 
to assess the state of cytokine regulation. 

The results of finding cytokines IL-1β, IL-6, TNFα, IL-4 in the 
blood of patients with generalized periodontitis after surgical 
treatment with hyperreactivity of the body are presented in table 
1. As can be seen from this table, on the 1st day there was a 

significant increase in pro- and anti-inflammatory cytokines 
(p<0,05). The maximum level of IL-1β was increased by 2.75 
times compared to the initial level, the minimum increase of 
IL-6 was 1.72 times (p<0.05). This increase in the content of 
cytokines on the 1st day in case of hyperreaction of the body 
was, on average, 1.43 times more significant in amplitude than 
in case of normoreaction. Subsequently, the level of all studied 
indicators decreased, on the 9th day reaching values below 
those of normoreactivity. Normalization of reduced cytokine 
levels was not observed until the end of the experiment. The 
dynamics of the index of cytokine balance (ICB) in patients 
with generalized periodontitis of the second group is interesting 
(table 1). Before the intervention, the ICB was 1.28 ± 0.12, 
which indicates a more significant shift in the balance towards 
pro-inflammatory cytokines, despite the relatively high absolute 
levels of IL-4 in the blood of patients with GP accompanied 
by hyperreactivity. After the intervention, a significant increase 
in the balance index was noted, which indicates a significant 
shift towards the predominance of IL-1β, IL-6, TNF. Beginning 
with the 2nd day, in all subsequent terms of observation, the 
ICB remained significantly higher than the initial value and the 
corresponding values which are typical for normoreactivity of 
the organism (p<0,05). The results of determination of cytokines 
IL-1β, IL-6, TNFα, IL-4 in gingival fluid in patients with 
generalized periodontitis after surgical treatment accompanied 
by hyperreactivity of the body are presented in table 2. It should 

Indexes Terms observation
Groups of patients
normoreaction
(n = 132)

Hyperreaction
(n = 23)

Hyporeaction
(n = 19)

ІL-1β,
pcg / ml

Initially
1st day
2nd day
4th day
6th day
9th day

27,3 ± 1,4
68,1 ± 2,8 *
59,0 ± 1,8 *
52,9 ± 1,9 *
34,5 ± 1,5 *
28,2 ± 1,4

29,4 ± 2,3
76,6 ± 4,0 * "
62,4 ± 3,8 * "
58,6 ± 3,6 * "
36,8 ± 3,0 * "
27,6 ± 2,8

26,2 ± 2,4
28,9 ± 2,6 "
34,8 ± 3,1 * "
29,1 ± 2,8 "
27,4 ± 2,7 "
25,9 ± 27,0

ІL-6,
pcg / ml

Initially
1st day
2nd day
4th day
6th day
9th day

123,6 ± 5,4
264,4 ± 8,0 *
189,5 ± 7,3 *
134,1 ± 6,1
128,6 ± 5,0
124,9 ± 4,8

124,7 ± 9,6
298,4 ± 10,0 * "
146,8 ± 9,4 * "
1329,9 ± 8,6
124,1 ± 8,7
121,5 ± 8,2

122,1 ± 9,5
144,3 ± 9,8 "
152,4 ± 10,3 * "
141,2 ± 9,9
139,9 ± 9,8
120,5 ± 9,6

TNF,
pcg / ml

Initially
1st day
2nd day
4th day
6th day
9th day

45,4 ± 4,8
116,2 ± 7,1 *
101,0 ± 6,7 *
85,9 ± 5,1 *
62,7 ± 4,4
47,3 ± 4,2

46,6 ± 9,1
160,8 ± 10,1 * "
74,4 ± 9,7 * "
62,1 ± 9,4 * "
46,4 ± 8,7 "
42,8 ± 8,6

44,3 ± 8,8
58,9 ± 8,9 "
60,2 ± 9,0 "
67,9 ± 9,3 * "
46,7 ± 8,9 "
42,5 ± 8,7

ІL-4,
pcg / ml

Initially
1st day
2nd day
4th day
6th day
9th day

16,9 ± 2,4
21,8 ± 2,8
24,9 ± 2,2
48,1 ± 3,7 *
54,5 ± 3,8 *
18,1 ± 2,2

17,8 ± 5,3
42,7 ± 5,8 * "
34,8 ± 5,5 * "
32,2 ± 5,4 * "
27,4 ± 5,2 * "
14,6 ± 4,6

16,6 ± 5,5
25,3 ± 6,3
28,1 ± 7,0
34,7 ± 8,4 * "
25,6 ± 7,1 "
14,3 ± 4,8

Table 2. The Content of Cytokines IL-1β, IL-6, TNFI, IL-4 in the Gingival Fluid in case of Normal, Hyper- and Hyporeactivity of the Body after 
Surgery (M ± SE).

Note: * - p <0.05 against the initial values 
"- p <0,05 against values at normoreactivity of an organism.
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be noted that the dynamics of the cytokines in gingival fluid was 
similar with this in the serum of patients of the second group - 
on the 1st day there was a significant increase in all the pro- and 
anti-inflammatory cytokines (p<0,05). However, the amplitude 
of the increase was significantly higher than in the blood and 
in comparison, with cases of normoreactivity of the organism 
(p<0,05). 

The dynamics of pro- and anti-inflammatory cytokines (IL-
1β, IL-6, TNFα, IL-4) in the blood of patients with generalized 
periodontitis accompanied by hyporeactivity of the body are 
presented in table 1. On the 1st day the level of all the studied 
parameters compared to initial values increased (p>0.05). 
The peak of anti-inflammatory IL-4, the content of which in 
the blood increased by 1.36 times (p>0.05). The maximum 
values of proinflammatory cytokines - IL-1β, IL-6, TNFα - 
were registered on the 2nd day of observation. However, the 
amplitude of changes in these parameters relative to the original 
data was comparatively small. Thus, the level of IL-1β increased 
by 1.68 times, IL-6 - by 1.34 times and TNF - by 1.43 times (p> 
0.05). The specified amplitude of growth of all the indicators 
in all the terms of supervision was the smallest in comparison 
with those which are typical for normo-and hyperreactivity 
of an organism. Prior to the intervention, the ICB was 1.30 ± 
0.14, which indicates a more significant shift in the balance 
towards proinflammatory cytokines, despite the relatively low 
absolute levels of IL-1β, IL-6, TNF in the blood of patients 
with GP accompanied by hyporeactivity (table 1). After the 
intervention, a significant increase in the index of cytokine 
balance was observed both in relation to its initial value and in 
relation to the one, typical for normoreactivity of the body (p 
<0.05). A significant imbalance of pro- and anti-inflammatory 
cytokines in the direction of the predominance of IL-1β, IL-6, 
TNFα persisted until the end of observations. The dynamics 
of cytokines in the gingival fluid of patients with generalized 
periodontitis accompanied by  hyporeactivity of the body are 
presented in table 2. It should be taken into consideration that 
the dynamics of all the studied cytokines in gingival fluid was 
similar to that in the serum of patients with GP of the third 
group and was characterized by an increase in the content of 
IL-1β, IL-6, TNFα, IL-4 after surgery on periodontal tissues. 
The rise of the studied cytokines was later and less pronounced 
in comparison with that of normoreactivity of the organism. 
Although, the amplitude of changes in all the studied parameters 
in the gingival fluid was more significant than in the blood. 
Thus, amplitude of growth of all the indicators in all the terms 
of supervision was the smallest in comparison with typical for 
normo-and hyperreactivity of an organism.
Conclusion.

In general, the results of this study showed that for patients 
with generalized periodontitis accompanied by normoreactivity 
of the body after surgery it is typical to have an increase in 
proinflammatory cytokines  at the time of increasing necrosis 
of periodontal tissues, their reduction and IL-4 increase with the 
appearance of markers of reparative processes in the blood and 
gingival fluid. In case of hyperreactivity of the body in patients 
with generalized periodontitis after surgery there is a more 
pronounced early increase in blood and gingival fluid of pro- 

and anti-inflammatory cytokines, followed by a decrease below 
baseline during the development of young connective tissue. 
If patients with generalized periodontitis have hyporeactivity 
of the body after surgery, there is a late and less pronounced 
increase in pro- and anti-inflammatory cytokines in the blood 
and gingival fluid. Our studies confirm the important role of 
cytokine regulation in postoperative wound healing. We have 
shown that different conditions of reactivity of the organism 
preconditions different in amplitude and timing type of changes 
in pro- and anti-inflammatory cytokines during the postoperative 
period in patients with generalized periodontitis. Correction of 
altered parameters in patients with generalized periodontitis 
accompanied by impaired reactivity of the body with bringing 
them to values, typical for normoreactivity is considered to be a 
condition for optimizing mucosal wound healing after surgery 
and further stabilization of the periodontal tissues. 
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Целью данного исследования стало изучение динамики 
про-  и противовоспалительных цитокинов в крови 
и десневой жидкости у больных  генерализованным 
пародонтитом с различной реактивностью организма после 
проведения лоскутной операции.

Обследовано 216 пациентов в возрасте от 45 до 55 
лет с  генерализованным пародонтитом. В зависимости 
от состояния реактивности организма больные были 
разделены на три группы: 1 - нормореакция; 2- 
гиперреакция; 3 - гипореакция. После инициальной 
терапии, проводили по показаниям лоскутную операцию. 
Забор крови и десневой жидкости производили после 
хирургического вмешательства на 1-е, 2-е, 4-е, 6-е и 9-е 
сутки. Методом твердофазного иммуноферментного 
анализа определяли содержание про- (ІЛ-1β, ІЛ-6, ФНПα)  
и противовоспалительных (ІЛ-4) цитокинов. 

Результати показали, что для нормореактивности организма 
характерным является повышение провоспалительных 

цитокинов ІЛ-1β, ІЛ-6, ФНПα в момент наростания 
некроза тканей пародонта, их снижение и повышение ІЛ-4 
при появлении маркеров репаративных процессов. Для 
гиперреактивности - более вираженное раннее повышение в 
крови и десневой жидкости про- и противовоспалительных 
цитокинов (ІЛ-1β, ІЛ-6, ФНПα, ІЛ-4) с последующим 
снижением ниже исходных значений в период развития 
молодой соединительной ткани. Для гипореактивности – 
позднее и менее выраженное повышение всех цитокинов в 
крови и десневой жидкости.

Коррекция измененных показателей у больных 
генерализованным пародонтитом на фоне нарушенной 
(гипер- и гипо-) реактивности организма с приведением 
их к значениям при нормореактивности рассматривается 
как условие оптимизации заживления раны после 
хирургического лечения и дальнейшей стабилизации 
процесса в тканях пародонта.
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реактивность организма, послеоперационный период, 
цитокины
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