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DYNAMICS OF LOCAL IMMUNOLOGICAL INDICATORS ACCOMPANIED BY
DIFFERENT TYPES OF REACTIVITY OF THE ORGANISM

e-mail: kaf.intern.stomat@ukr.net

The dynamics of local immunity in the oral fluid in patients with generalized periodontitis after surgery accompanied by
normo-, hyper- and hyporeactivity of the body. It was revealed that tension of local (lysozyme, B-lysine, SIgA, IgA, IgG in the
oral fluid) immunity with normalization by the end of observation is typical for patients with generalized periodontitis with
normoreactivity of the body after surgery. In case of hyperreactivity the dysfunction of local immunity which is shown by the
expressed fluctuations of level of lysozyme, B-lysine, secretory IgA, IgA and IgG in oral fluid with their imbalance by the end of
supervision is defined. In case of hyporeactivity dysfunction of local immunity is observed that is shown by a later rise and rather
low amplitude of changes of the investigated parameters.
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JUHAMIKA ITIOKA3HUKIB MICHEBOI'O IMYHITETY IIPU I'EHEPAJII3OBAHOMY
MMAPOJOHTUTI HA TJII PI3HOI PEAKTUBHOCTI OPTAHI3MY

BuBuena quHaMika MOKa3HUKIB MICIIEBOTO IMYHITETY B POTOBIH PiIMHI y XBOPHX Ha FeHEpali30BaHUI TAPOJOHTHT ITIiCIIs
IPOBEACHOTO XipypridHOro JIKyBaHHS Ha TJIi HOPMO-, Tillep- Ta rimopeakTHBHOCTI opraHizMy. BeranoBmimy, mo uist XBOpHX Ha
TeHepaJi30BaHUI MAapOJOHTHUT MPH HOPMOPEAKTUBHOCTI OpPraHi3My MicIis MPOBEICHHS XipypriYHOTO BTPYUYaHHS XapaKTEPHUM €
HaNpy>KeHHs MicleBoro (3a piBHeM Jisoummy, [-misuny, SIgA, IgA, IgG B poroBiit pinuHi) iMyHITETY 3 HOpMali3aliero
MOKA3HMKIB JI0 KIHIS CIIOCTepexeHHsA. [Ipu rimeppeakTHBHOCTI  BU3HAYAEThCA IUCQYHKIIS MICIEBOTO IMyHITETy, IO
MPOSIBIISIETHCS. BUPAKCHUMH KOJIIMBAaHHSAME PIBHA Ji30IUMYy, B-Ti3uHy, cexperopHoro IgA, IgA i IgG B poToBiil pimuni 3 ix
nucOanaHCOM JIO KIiHII CIIOCTEPEXEHb. [IpH TiMOPEaKTUBHOCTI CIIOCTEPIiraeThCcs AUCHYHKINS MICIIEBOTO IMYHITETY, IO
HPOSIBISIETHCS OIIBII Mi3HIM ITiAHOMOM 1 ITOPIBHSHO HU3BKOIO aMILTITYAO0 3MIiH JOCITIIPKEHUX IapaMeTpiB.

Ki1i04oBi ci10Ba: reHepanizoBaHuil HAPOIOHTHT, MICIIEBHI IMYHITET, PEaKTUBHICTh OpTraHi3My, MicIsIoNepaiiHuil epio.

The work is a fragment of the research project “Studying the Influence of Oral Fluid and Biofilm on the Development of
Diseases of the Oral Cavity”. State registration number 0121U107494.

Analyzing the possible causes and mechanisms of generalized periodontitis, taking into consideration
modern ideas about inflammation as a dynamic self-regulatory system, researchers have shown that the
transition of the pathological process to a prolonged chronic course is observed in case of dysfunction of cellular
and humoral local immunity [7]. Neutrophils play a key role in the development of inflammation and destruction
of periodontal tissues, as they are the first to respond to chemotactic factors from dental plaque, infiltrate a huge
number of periodontal tissues and perform their main effector functions — chemotaxis, adhesion, phagocytosis,
oxidation [8]. Monocyte-macrophage cells, as well as neutrophils, are actively involved in a specific immune
response (presentation of antigens to lymphoid cells, secretion of interleukins and complement components).
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Macrophages are the main producers of cytokines that regulate the course of inflammatory and immune
reactions in the periodontium [11]. Lymphocytes are the main cells of the immune system that are involved in
the main function of acquired specific (adaptive) immunity: the recognition and elimination of foreign
macromolecules, as well as the production and secretion of antibodies (immunoglobulins). In the
implementation of the humoral response, the main role is played by B-lymphocytes, which under the influence
of the antigenic stimulus differentiate into antibody producers [9]. It is shown that patients with generalized
periodontitis have immunological reactions which develop both in the system of local immunity of the oral
cavity and in the body as a whole [4, 5]. Different clinical variants of periodontitis are characterized by
ambiguous disorders of immune status. The condition of systemic immunity depending on the severity of
generalized periodontitis is described [1, 2]. Many authors believe that dysfunction of the immune system in
patients with generalized periodontitis is either the consequence of genetic predisposition, or develops in case
of the presence of some somatic pathology of internal organs, endocrine disorders, chronic viral, bacterial and
fungal infections [3, 10]. Recently, there have been studies in which it has been shown that prolonged chronic
inflammatory process in periodontal tissues in itself can also lead to the development of immunodeficiency. In
addition, there are atypical, “aggressive” forms of periodontitis, for which the failure of immune mechanisms is
the main cause of the disease [12]. It is shown that the indicators of immunological status in patients with chronic
periodontitis are characterized by a significant decrease in natural killers (CD16), phagocytic activity of
granulocytes and immunoglobulins of classes M and G [6].

Summarizing the above-mentioned facts, we can assume that the intercellular and intersystem
interaction, involving different populations of leukocytes and substances produced by them, determines the
nature and rate of development, intensity and prevalence of the inflammatory process in periodontal tissues.

The purpose was to study the dynamics of local immunity (lysozyme level, concentration of [3-
lysine, immunoglobulin SgA, IgA, IgG) in the oral fluid in patients with generalized periodontitis
accompanied by normal, hyper- and hyporeactivity of the body after the surgery.

Material and methods. 216 people aged 45 between 55 years with the 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. The patients were divided into three groups: the first one
included patients with normoreaction (132 people, 61%); the second group consisted of patients with
hyperreaction (46 people, 21%); the third one contained patients with hyporeaction (38 people, 18%). The
division of patients into groups depending on the state of reactivity of the organism was performed on the
basis of the identified clinical and laboratory differences.

All the patients underwent comprehensive treatment of generalized periodontitis in the amount
recommended by the Ministry of Health of Ukraine — Order Ne566 from 23.11.04. “On approval of the
Protocols for the Provision of Medical Care”. The patients with generalized periodontitis of II, III degrees
of severity after initial therapy, underwent patch surgery according to the indications.

Oral fluid collection was performed on an empty stomach on the 1st, 2nd, 4th, 6th and 9th days
after surgery. Oral fluid was collected by spitting into volumetric centrifuge tubes in a volume of 5 ml. The
samples were frozen and transported to the immunological laboratory. In order to assess the state of local
immunity of the oral cavity humoral factors of nonspecific resistance — lysozyme level and concentration
of B-lysine and indicators of the humoral link of the specific immune response — the content of antibodies
— immunoglobulins SgA, IgA, IgG were studied. For revealing lysozyme the indicator microorganism
Micrococcus lysodeicticus (the research and production association “Biochemicals”, St. Petersburg) was
used. The studies were performed by the photocolorimetric method based on determining the difference in
the degree of extinction at a wavelength of 540 nm (green light filter FEC) after 15 sec and 180 sec. The
level of B-lysine (platelet cationic protein) was determined with the help of standard methodology by
nephelometric method. The revealing of immunoglobulins was performed by the method of radial
immunodiffusion according to Manchini. The test samples were placed into the wells of agar “Difco”,
which contained antibodies to the appropriate class of immunoglobulins.

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

Results of the study and their discussion. Given the presence of local immunoregulatory mechanisms
in the oral cavity, we considered it appropriate to study the dynamics of non-specific (lysozyme, B-lysine) and
specific (SIgA, IgA, IgG) resistance in oral fluid. The results of the assessment of local immunity in patients
with generalized periodontitis with normo-, hyper- and hyporeactivity of the body after surgery are given in
table 1. As can be seen from this table, in the oral fluid of patients with GP with normoreactivity of the body
one can observe the increase of all the studied indicators after the surgical intervention with their maximum
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values on the 4th and 6th day. The level of lysozyme became 1.28 times higher, B-lysine — 1.58 times higher,
SIgA — 1.07 times higher, IgA became 1.11 times higher, p <0.05; IgG — 1.06 times higher (p> 0.05). This
dynamics of local immunity of the oral cavity is explained by the protective-compensatory enhancement of
salivary gland function, increased secretion of lysozyme by epitheliocytes of the salivary ducts, as well as cells
of the monocyte-macrophage system and neutrophils, which emigrated to the oral cavity with gingival fluid,
and also by enhanced release from the platelets of the bactericidal protein --lysine, enhanced synthesis of
immunoglobulins by its own plate of the oral mucosa. The above-mentioned facts indicate the intensity of local
immunity in patients with GP with normoreactivity of the body in response to damage, and further (on the 9th
day) reduction of these parameters to the initial values — its normalization.

Table 1
Indicators of local immunity in oral fluid in case of normo-, hyper- and hyporeactivity
of the body after the surgery (M+SE)
Indices Periods Groups of patients
of observation Normoreaction (n=132) | Hyperreaction (n=23) Hyporeaction (n= 19)
Lysozyme Initially 532.9+49.3 536.1£14.2 525.9+12.1
(mcg / ml) 1st day 550.6+9.8 720.2+15.8 * " 538.4£14.0
4th day 682.1+10.0 * 453.6+12.0 * " 610.5+14.5 * "
6th day 675.5+10.3 * 397.8+10.5 * " 631.2+15.2 * "
9th day 528.4£9.5 359.4+10.2 * " 371.1+10.6 * "
B-lysine Initially 30.6+0.7 31.8+1.5 29.3+1.4
(relative unit) 1st day 38.2+0.8 * 79.24£2.2 * " 34.3+1.6
4th day 45.5+1.1 * 77.4+2.1 %" 41.2+1.9 *"
6th day 48.4+1.2 * 51.6£1.8 * 42.8+1.9 *"
9th day 32.1+0.8 43.5+£1.6 %" 35.9+1.5*"
SIgA Initially 0.429+0.012 0.431+0.020 0.426+0.018
(g/1) Ist day 0.442+0.013 0.518+0.022 * " 0.431+0.019
4th day 0.458+0.015 0.429+0.020 0.439+0.019
6th day 0.460+0.015 * 0.328+0.018 * " 0.442+0.020
9th day 0.431+0.011 0.216+0.012 * " 0.218+0.014* "
IgA Initially 0.236+0.005 0.241+£0.018 0.232+0.014
(g/1) Ist day 0.242+0.006 0.612+0.026 * " 0.235+0.016
4th day 0.261+0.008 * 0.598+0.025 * " 0.247+0.018
6th day 0.255+0.006 * 0.504+0.020 * " 0.250+0.018
9th day 0.229+0.004 0.488+0.018 * " 0.365+0.020* "
IeG (g/ 1) Initially 0.519+0.007 0.525+0.017 0.515+0.016
Ist day 0.533+0.009 0.754+0.021 * " 0.520+0.018
4th day 0.548+0.010 0.512+0.016 0.538+0.020
6th day 0.551+0.011 0.454+0.015 * " 0.441+0.021* "
9th day 0.522+0.006 0.307+0.012 * " 0.296+0.014* "

Note: * —p <0.05 against the initial values, " — p <0.05 against values which are typical for normoreactivity of the organism.

The results of the study of local immunity in oral fluid in patients with generalized periodontitis
accompanied by hyperreactivity of the body indicate a number of differences from such parameters in
patients with normoreaction (table 1). Thus, after the initial sharp rise of all the studied criteria (p <0.05),
by the end of the observations there is a multidirectional nature of their changes. It should be taken into
consideration that the amplitude of growth of factors of nonspecific and specific immunity in the oral fluid
on the 1st day of observation in patients of this group was significantly higher than that of normoreactivity
of the organism (p <0.05). Beginning with the 4th day, there was a sharp decrease in lysozyme content. By
the end of observations (on the 9th day), its value was significantly lower than the initial — 1.49 times (p
<0.05). The dynamics of secretory IgA and IgG was similar — on the 9th day their content in the oral fluid
was lower than the initial, respectively, 1.99 and 1.71 times (p <0.05). In this case, the values of B-lysine
and the monomeric form of IgA until the end of the observations remained significantly higher than the
initial, respectively, 1.37 and 2.02 times (p <0.05). Thus, the dynamics of the studied indicators shows a
dysfunction of the local immunity of the oral cavity in patients with GP accompanied by increased
reactivity of the body, which is caused by the depletion of protective and compensatory capabilities.

The results of the study of local immunity in the oral fluid in patients with generalized periodontitis
accompanied by hyporeactivity of the body indicate a number of differences from such parameters in patients
with normo- and hyperreaction (table 1). Thus, the increase in all the parameters after the surgery was less
pronounced than in case of normoreactivity and later than in case of hyperreactivity. In this case, the level of
lysozyme, gradually increasing, reached its peak on the 6th day (1.20 times higher than the initial and 1.07 times
lower than the corresponding value in the first group, p <0.05), followed by a sharp decrease by the 9-th day of
observation. The level of B-lysine also reached its maximum value on the 6th day (1.46 times higher than the
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initial and 1.13 lower than that of normoreactivity of the body, p <0.05). However, by the end of the observation,
its value remained significantly higher than the initial — 1.23 times (p <0.05). The content of secretory IgA after
the surgery on periodontal tissues tended to increase with its maximum on the 6th day (p> 0.05), followed by a
sharp decrease to the value which was 1.95 times lower than the initial (p <0.05) one. The values of the
monomeric form of IgA also tended to increase gradually with its maximum on the 6th day (p> 0.05). However,
in contrast to the dynamics of secretory IgA, by the end of the observation there was a significant increase in the
monomeric form of IgA (1.57 times higher than the initial value and 1.59 times higher than the level which is
typical for normoreactivity of the organism, p <0.05). This may happen due to increased degradation of secretory
IgA molecules. It is known that with an increase in the number of anaerobic microorganisms with high protease
activity, splitting of the structure of secretory IgA can occur into individual fragments, including the monomeric
form. The content of IgG in the oral fluid, gradually increasing, reached its peak on the 4th day with a subsequent
decrease to values which were 1.74 times lower than the initial (p <0.05).

Thus, the dynamics of the studied indicators shows dysfunction of local oral immunity in patients
with GP accompanied by reduced reactivity of the body due to reduced functional activity of nonspecific
immune factors and significant slowing of antibody processes, as evidenced by later growth and relatively
low values [2, 5].

The results of this study showed that the patients with generalized periodontitis accompanied by
normoreactivity of the body after surgery have local stress (lysozyme, B-lysine, SIgA, IgA, IgG in the oral
fluid) immunity with normalization by the end of observation [12].

In case of hyperreactivity of the organism patients with generalized periodontitis have the
dysfunction of local immunity which is caused by exhaustion of protective and compensatory possibilities
which is manifested by the expressed fluctuations of level of lysozyme, B-lysine, secretory IgA, IgA and
IgG in oral liquid with their imbalance to the end. In case of hyporeactivity of the organism the patients
with generalized periodontitis have the dysfunction of local immunity caused by decrease in functional
activity of factors of nonspecific protection and slowing down of process of antibody formation which is
shown by a later rise and rather low amplitude of changes of the investigated parameters is defined [6-8].

7722

The correction of the changed indicators in patients with generalized periodontitis accompanied by
the impaired reactivity of the organism with their decreasing to the values, which are typical for
normoreactivity, is considered to be a condition of optimization of healing of a mucous and bone wound
after the surgical treatment and the subsequent stabilization of process in periodontal tissues.
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