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DYNAMICS OF SECRETORY IGA IN PATIENTS WITH GENERALIZED CHRONIC PERIODONTITIS
Sashkina Tl, Runova GS, Abdullaeva Al, Bozhedomov AYu &, Saldusova IV, Zaychenko OV, Faskhutdinov DK, Sokolova Sl
Pirogov Russian National Research Medial University, Moscow, Russia

Generalized chronic periodontitis (GCP) is a widespread disease. It has a serious negative impact on the quality of a patient’s life, posing a challenge to dentists
all over the world. At present, standard therapy regimens for GCP adopted in the Russian Federation do not account for the mucosal barrier state, which is
determined by a number of various factors, including the levels of secretory immunoglobulin A (slgA). In our study, we attempted to assess the functional state of
the mucosal barrier in patients with GCP and to provide a rationale for using immunotherapy aimed at restoring the effective barrier function of the oral mucosa.
SIgA concentrations, which served as an indicator of the mucosal barrier state, were measured with ELISA. We found that patients with GCP had significantly lower
slgA concentrations in the oral fluid in comparison with healthy individuals. Although therapeutic procedures did help to increase sIgA levels, they still were much
lower after therapy than in healthy volunteers (54.6 + 30.5 pg/ml vs 151.2 + 105.2 pg/ml). Increased permeability of the mucosal barrier caused sIgA to leak into
the peripheral blood serum, where its concentration grew from 0.21 + 0.28 pg/ml to 0.35 + 0.47 pg/ml during the treatment course, suggesting damage to the
mucosal integrity. This fact needs to be accounted for when treating patients with GCP.
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ONHAMUKA CEKPETOPHOIO IGA Y BOJIbHbIX XPOHUYECKWM MEHEPAJTIN3OBAHHbLIM
MAPOLOOHTUTOM CPELOHEN TAXKECTU

T. N. Cawkuha, . C. PyHoBa, A. V. Aboynnaesa, A. tO. Boxenomos &, . B. Cangycosa, O. B. 3ainyerko, . K. ®acxytanHos, C. 1. Cokonosa
Poceuincknii HaumoHanbHbIN NCCNE[OBATENLCKNA MEANLMHCKUI YHUBEpcuTeT nMenn H. W. Mnporosa, Mockea, Poccuns

XPOHNHECKIIA FeHepan3oBaHHbIi NapOAOHTUT (XITT) LLMPOKO pPaciPOCTPaHeH BO BCEM MUPE. Y BOMBHbBIX CHXKAETCS Ka4ECTBO XKIM3HM, MOSTOMY SleHeHme AaHHOro
3a00n1eBaHVst ABNAETCA aKTyaslbHOM NpobnemMon ctomatonormn. B HacToswmin momeHT Tepanmio XIT1 B Poccuiickon ®egepaunm NpoBOAAT MO CTaHOAPTY,
He y4/TbiBaOLLIEMY BaXKHENLLYIO COCTaBMSIOLLYIO MapofoHTa — MyKO3HbIA 6apbep. Ero cocTosiHve 3aBUCUT OT MHOMMX (DakTopoB, B TOM YMCNE YPOBHS
CEeKPETOPHOro MMMyHornobynmHa A (s-IgA). Lienbto nccnenoBanust b0 OLEHUTL COCTOSIHME MyKO3HOro Hapbepa Ansi 060CHOBaHMS NMPUMEHEHVS METOLOB
Tepanuu, NMo3BONSIOLLYX BOCCTAHOBWTL ero atheKTVBHOCTb. B KadecTBe MHCTPyMeHTa [N OLEeHKN 3hEKTUBHOCTY CAM3NCTOro 6apbepa Mbl UCMONL30BaNM
YPOBEHb S-IgA, KOTOPbIA Onpefensinm MeToaoM UMMYHOEPMEHTHOrO aHanmaa. Mbl nmokasanu, Y4TOo B POTOBOW >XUAKOCTW Y 6ombHbIX XIT1 ypoBeHb s-IgA
3HaAYMTENBHO CHVDKEH MO CPaBHEHWIO CO 300POBbIMU. [poBefeHHas CTaHfapTHas Tepanus NMOBbILAET ero YPOBEHb, HO OH OCTaETCs JOCTOBEPHO HUKE, Yem
y 300poBbix (54,6 + 30,5 Mkr/mn; 151,2 £ 105,2 MKI/MT COOTBETCTBEHHO). YBENMHEHNE MPOHNLIGEMOCTIN CAINSNCTOrO Hapbepa NPUBOANT K NMOABNEHMIO S-IgA
B CbIBOPOTKE NMepuepny4eckoin KpoBw, NpUYeM ero KOHLIEHTpaUs Bo3pacTaeT rnocne nposeaeHHon Tepanun ¢ 0,21 + 0,28 mkr/mn go 0,35 + 0,47 MKr/mn,
YTO CBUAETENLCTBYET O 3HAYUTENBHBIX HAPYLLEHMSX LIeNOCTHOCTU MykKO3HOrO 6apbepa y 60mbHbIX XITT 1 0 HEOOXOAVMOCTMN YYMTbIBaTE 3TV HapYLLEHUS Npu
NpoBefeHNN TePaneBTUHECKNX MEPOMPUATUIA.

Knio4yeBble cnoBa: XpPOHNHYECKMIA reHepann30BaHHbIi MAPOAOHTUT, MyKO3HbI 6apbep, s-IgA
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A healthy oral mucosal barrier is critical for protecting
periodontal tissue against inflammation. Its functional state is
determined by a variety of specific and nonspecific humoral
and cellular factors including those that promote continuous
renewal of the epithelial surface. Periodontitis is characterized
by the loss of integrity and abnormal blood flow in periodontal
tissue. The tissue gets infiltrated by immune cells and
pathogenic bacteria, which eventually causes damage to
the mucosal barrier, affects its protective properties and
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promotes inflammation. Secretory immunoglobulin A (sIgA) is
one of the crucial components of the mucosal barrier. This
immunoglobulin is synthesized in lymphoid tissue associated
with salivary glands and lymphocytes underlying the epithelium
in the lamina propria. There are a few factors that interfere with
tissue healing and can be observed in patients with periodontal
pathology: hypoxia, immune imbalance, abnormal neutrophil
activity, elevated proinflammatory cytokines, and aberrant
slgA levels. The barrier function of the oral mucosa can be
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assessed by measuring sIgA concentrations. Such tests are
particularly relevant in dentistry and other medical fields that
involve the study of oral mucous membranes. According
to recent publications, local immunity is compromised in
patients with congenital or acquired susceptibility to chronic
periodontitis. This refers to slgA levels in the first place.
Therefore, adding immunotherapy to the treatment regimens
would be beneficial for such patients [1-7]. The aim of the
present work was to assess the dynamics of sIgA levels
as an indicator of the mucosal barrier state in patients with
generalized chronic periodontitis (GCP) and to provide a
rationale for using immunotherapy aimed at restoring the
effective barrier function of the oral mucosa.

METHODS

The study was conducted at the facilities of the Department of
Clinical Pathophysiology of Pirogov Russian National Research
Medical University. We examined 178 patients with GCP and
identified those suffering from a moderate form of the disease.
The age of the selected patients was 37 to 52 years. Severity
of periodontitis was graded according to the criteria of Russian
Dental Association (RDA, 2012). SIgA was measured in the
samples of oral fluid collected from 25 participants. Oral fluid
samples collected from healthy volunteers aged 25 to 49 years
were used as a control.

The following inclusion criteria were applied: voluntary
consent to participate, no decompensated conditions, no
severe occlusal diseases, arch integrity (except for single dental
crowns), and no removable dentures.

The study excluded patients with other types of pathological
inflammation of the oral cavity, systemic inflammatory or
autoimmune disorders, severe decompensated chronic
conditions, those undergoing exposure to occupational hazards,
suffering from decompensated occupational diseases, severe
metabolic disorders (diabetes mellitus, obesity, gout, etc.),
acute inflammation (acute respiratory infection, pneumonia,
bronchitis, etc.), menopausal disorders, smoking, alcohol/
drug abuse, as well as pregnant patients and those unwilling to
comply with the study rules.

The study group received standard therapy against
moderate GCP recommended by RDA: the oral cavity was
rinsed with chlorhexidine, miramistin or triclosan; full mouth
debridement was performed (plaques and calculus were
removed) and metronidazole was applied locally. On average,
the course of treatment lasted 10 to 14 days.

SIgA concentrations were measured in the samples of oral
fluid and peripheral blood serum before and after the treatment
using ELISA. For the analysis, we used monoclonal antibodies
specific to the secretory immunoglobulin component (Seramun
Diagnostica GmbH; Germany). Saliva samples were either
fasting or collected no sooner than one hour after meals.

s-IgA in the oral fluid (ug/ml)

The obtained data was analyzed using Student’s t-test for
normal distribution. Normality of data distribution was assessed
with the Shapiro-Wilk test: if the yielded value was over 0.05,
distribution was considered normal. Sample variance was
calculated before and after the treatment. If the obtained values
were equal, means (M) and the standard deviation (o) were
computed and compared to the reference values, considering
that differences were significant at p < 0.05. The results were
presented as M =+ o.

Statistical analysis was performed in Statistica v10.0
(StatSoft; USA).

RESULTS

Secretory immunoglobulin A is produced by plasma cells
arising from the differentiation of B lymphocytes associated
with major and minor salivary glands or present in the lamina
propria of the oral mucosa. The immunoglobulin is released into
the cavities lined with mucosa and is not expected to be found
in the peripheral blood. So, we hypothesized that damage to
the oral mucosa would result in the “leakage” of sIgA into the
blood serum.

We found that slgA was present in the serum and oral fluid
of patients with GCP. SIgA concentrations in the oral fluid were
significantly lower in the diseased individuals than in the healthy
volunteers both before and after the treatment. Before the
treatment, slgA levels in the blood serum of the patients were
0.21 + 0.28 pg/ml, exceeding the values demonstrated by the
healthy participants (0.11 + 0.06 pg/ml).

Before the treatment, sIgA concentrations measured in the
oral fluid of the patients were 36.5 + 28.6 pug/ml, whereas after
the treatment the figures changed to 54.6 + 30.5 pg/ml, which
was significantly lower (p < 0.05) than in the healthy volunteers
(1561.2 £ 105.2 pg/ml). SIgA was present in the serum of
patients with GCP both before and after the treatment. Upon
completing the treatment course, SIgA concentrations were
found to have increased from 0.21 + 0.28 to 0.35 + 0.47 pg/
ml. This is not typical, but considering that sIgA levels in the oral
fluid and in the serum had risen by 52% and 50%, respectively,
by the end of the treatment course, we can assume that the
mucosal barrier did not recover and its permeability remained
high. Therefore, the rise in sIgA concentrations both in the oral
fluid and blood serum was almost identical (Fig. 1 and 2).

DISCUSSION

By the end of the treatment course, slgA had increased by 51%
relative to its initial concentrations, but the increase amounted
to only 35% of the reference values, which is apparently
not enough to ensure effective protection, regeneration
and stability of periodontal tissue in the presence of other
factors promoting susceptibility to periodontitis. Under such

36.5 +28.4 54.6 + 30.5™
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Fig. 1. SIgA concentrations in the oral fluid of patients with GCP before and after the standard treatment (** p < 0.05)

s-IgA in the blood serum (ug/ml)
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Fig. 2. SIgA concentrations in the blood serum of patients with GCP before and after the standard treatment
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54.6 + 30.05
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Fig. 3. Comparison of SIgA concentrations in the oral fluid of patients with GCP after the standard treatment and in healthy volunteers (** p < 0.05)

s-IgA in the blood serum (ug/ml)

0.11 + 0.06 0.35 + 0.47**
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Fig. 4. Comparison of SIgA concentrations in the blood serum of patients with GCP after the standard treatment and in healthy volunteers (** p < 0.05)

conditions, microorganisms thrive, continuing to colonize the
periodontium of the patients with compromised innate and
acquired (lysozyme, interferons, lactoferrin, etc.) immunities
(Fig. 3) [8].

Our hypothesis about damage to the mucosal barrier
in patients with GCP is supported by the results of sIgA
measurements in the blood serum of such patients. After the
treatment, sIgA was elevated. Increased slgA in the oral fluid
can be explained by the fact that standard therapies rely on
the use of antimicrobial drugs and professional dental cleaning,
which reduces bacterial burden in periodontal tissue. As the
bacterial population shrinks, slgA concentrations grow since
slgA is utilized by the organism less intensively; however, its
synthesis does not increase (Fig. 4).

In addition, our study demonstrates that conventional
therapy causes only temporary improvement in the periodontal
tissue state, ensuing from the use of antimicrobial agents
and professional dental cleaning procedures. Recovery of
the mucosal barrier does not occur because its permeability
remains abnormally high even after the treatment. We observed
an increase in slgA levels both in the oral fluid and blood serum
of the patients who underwent the full treatment course.
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Therefore, in spite of positive dynamics of periodontal indices
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inflammation should be improved further. The applied therapies
should account for all known mechanisms of pathology,
including damage to the mucosal barrier.
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after completing the full therapy course. When the integrity
of the mucosal barrier breaks, pathogenicity factors damage
periodontal tissue, leaving it remodeled and unresponsive to
treatment. In patients with periodontal inflamsmation, treatment
outcomes can be improved by using a comprehensive approach
that accounts for all known mechanisms of this pathology.
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