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ABSTRACT

Chronic periodontitis as an osteoimmune disease of the oral cavity is accompanied
by a change in the functional activity of endotheliocytes. Moreover, abnormal vascu-
larization exacerbates periodontal inflammation, as it promotes the transmigration
ofalarger number ofimmunocompetent cells, the influx of inflammatory mediators
and cytokines.

The aim of our work was to study the functional activity of the endothelium
of the vessels of the oral cavity in persons suffering from chronic periodontitis
in the treatment of plasmolifting.

Materials and methods. Underobservation were 30 patients diagnosed with chron-
ic generalized periodontitis of moderate severity at the age of 35 (32.50; 40.00) years,
with no severe somatic pathology (main group). The comparison group included
20 people aged 38 (34.00; 45.00) years with no inflammatory diseases in the oral
cavity. All patients underwent local anti-inflammatory therapy and sanitation of peri-
odontal pockets, correction of occlusal contacts, curettage, plasma lifting. Oral fluid
concentration of soluble adhesion molecules ICAM-1 and VCAM-1, endothelin-1,
qualitative and quantitative composition of microflora were determined.

Results. After the treatment with plasmolifting, a noticeable relief of the activity
of the inflammatory process was observed. In patients with chronic periodontitis, Por-
phyromonas gingivalis was foundin 100 % of cases in a titer of 5.73 (4.9;6.7) Ig (gEq/sam-
ple), in 62.5 % — Prevotella intermedia in a titer of 4.5 (3.0; 5.5) Ig (gEq/sample).
Against the background of therapy, decrease of the occurrence of the microorganism
and of the number of microorganisms was observed. The concentration of the solu-
ble form of VCAM-1 in the oral fluid of patients with chronic periodontitis exceeded
the values of the control group by 38.3 times (p = 0.000001), and ICAM-1-by 18.1 times
(p=0.00001). Against the background of plasmolifting therapy, the level of the studied
substances decreased, but exceeded the control values by 25.2 and 6.4 times, respec-
tively. The content of endothelin in the oral fluid in patients with periodontitis exceeded
the values of healthy individuals by 40.7 % (p = 0.003), during therapy its values de-
creased, but did not reach the level of healthy volunteers (p = 0.04).

Key words: endothelial dysfunction, chronic periodontitis, plasmolifting, cell adhe-
sion molecules, endothelin-1
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PE3IOME

XpoHuueckuli napodoHMuUmM Kak ocmeoummyHHoe 3abosiesaHue nosocmu pma
conpogoxoaemcs usmeHeHUeM (pyHKUUOHAIbHOU aKmu8HOCmu 3H0omeuoyu-
moe. [lpu4ém aHomanbHas 8ackynapu3ayus ycyzybnsem gocnasieHue napoooHma,
mak Kak cnocobcmayem mpaHcmuzpayuu 60s1b6We2o Kosau4ecmaa UMMYHOKOMNe-
MeHMHbIX KJIeMOK, NPUMOKY Meouamopo8 80CNAaeHUs U YUUMOKUHOS.

Ljenoto Haweli pa6omel A8U10Ch U3yyeHUE (PyHKYUOHAIbHOU akmusHocmu
3HOOMes1usA cocy0os NosI0CMU pma y uy, CMpacaruiux XpOHUYECKUM NAapOOOH-
mumom, npu JieyeHUU MemoooM NJIA3MosIUpMuUH2a.

Mamepuansi u memooel. [100 HabodeHuem Haxoous1ocb 30 nayueHMos ¢ oua-
2HOCMUPOBAHHBIM XPOHUYECKUM 2eHepaau308aHHbIM NAPOOOHMUMOM CpedHel
cmeneHu maxecmu (15 my>4uH u 15 xeHwuH) 8 so3pacme 35 (32,50; 40,00) nem,
¢ omcymcmaytrouwjeli maxénol comamuydeckol namoJsozueli (0CHO8HAA 2pynna.
B 2pynny cpasHeHus 6biiu gkodeHsl 20 Yyesosek, Conocmasumeie ¢ OCHOBHOU
2pynnoli no nosy u 8o3pacmy, c omcymcmauem 80cnaaumesibHsix 3a6onegaHuli
8 noslocmu pma. Bcem 60/16HbIM NPOBOOUIACL MECMHAA NPOMUB0BOCNASIUMESTb-
Hasa mepanus u caHayus napooOoHMAsIbHbIX KAPMAHO8, KOPPeKYUs OKKTHO3UOHHbIX
KOHMAkmos, Klopemax, naasmosugpmuHe. B pomosou xudkocmu onpeoensnu
KOHUeHmpauyuto pacmeopumbix mosekysn adze3uu ICAM-1u VCAM-1, 3H0omenukr-1,
KayecmeeHHbIU U KosluyecmeeHHbIl cocmas MUKpogiopsl.

Pe3ynemamel. [1oc/ie npo8eOEHHO20 jiedeHUs NSIa3MoaUGMUH2OM Hab/1l00an0Ch
3amemHoe KynuposaHue akmugHOCMu 80CNAiUMesibHo20 npoyecca. Y nayueHmos
€ XpoHuU4eckum napodoHmumom 8 100 % cryuyaes obHapyxeHa Porphyromonas
gingivalis e mumpe 5,73 (4,9; 6,7) Ig (F3/06paseu), y 62,5 % - Prevotella intermedia
emumpe4,5(3,0;5,5) g (F'3/06pazey). Ha poHe mepanuu Hab1o00an0Cb CHUXeHUE
KaK cmpe4aemocmu MUKpoOp2aHu3md, mak U KoJiuyecmed MUKpoopeaHUu3Mos.
KonueHmpayus pacmeopumoti popmol VCAM-1 8 pomosoli Xuokocmu 60/1bHbIX
XPOHUYeCKUM NapoO0OHMUMOM Npesbiluana yposeHb KOHMPObHOU 2pynnel
838,3 paza (p=0,000001),alCAM-1-6 18,1 pa3za (p =0,00001). Ha poHe mepanuu
Naa3MoauGpmMuUH2OM KOHUeHMpayus usyydembix 8elyecms CHUXAadacs, Ho npe-
8bILLAJIA 3HAYEHUS KOHMPosid 8 25,2 u 6,4 pasa coomsemcmeaeHHo. CooepxaHue
3HOOMesIUHA 8 POMOBOU XUOKOCMU y 60/1bHbIX NAPOOOHMUMOM y8es1u4UBanoCh
Ha 40,7 % (p = 0,003), a Ha hoHe Mmepanuu CHUXAI0Cb, HO He 00CMU2as10 YPOBHs
300posbix 006pososbues (p = 0,04).

Knrouessbie cnoea: ouceyHkyus 3HOomenus, XpoHu4deckuli napoo0oHmum, nias-
MOIUMUHe, MOJIeKy 1l KilemoYHoU adze3uu, 3SHOomesnuH-1
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NMapoL4OHTUTOM, NPW IeYeH MeTooM NMnasmonndTuHra. Acta biomedica scientifica. 2023;
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Chronic periodontitis is an osteoimmune oral dis-
ease affecting the periodontal apparatus, caused
by a disruption of the symbiotic relationship between
the oral flora and the immune system of the host, charac-
terized by successive periods of exacerbation followed
by periods of remission, causing progressive tooth de-
struction and loss [1].

Leukocytes recruited into the focus of inflamma-
tion cause the development of secondary alteration
and modulate the functional activity of endothelio-
cytes [2, 3].

The physiological function of the vascular endothe-
lium is the dynamic secretion of thrombotic substances,
anticoagulants and fibrinolysis factors, vasoactive sub-
stances, growth factors, etc., as well as leukocyte che-
moattractants, inflammatory cell adhesion molecules,
cytokines and reactive oxygen species [4, 5].

Periodontal disease begins with the invasion of oral
bacteriainto the gingival tissue. Bacterial peptidoglycans
in oral biofilms, lipoteichoic acid, and lipopolysaccha-
rides penetrate into deeper tissues due to both a num-
ber of destructive proteases of microbial origin and oral
cells destroying the epithelial surface and periodon-
tal ligament. These enzymes contribute to deepening
of the periodontal pocket and damage to the endothe-
lium of the subepithelial vascular network [6].

For example, Porphyromonas gingivalis, by binding
to endothelial cells, increases gene expression of vari-
ous chemokines (e. g., CXCL8, CCL2), adhesion molecules
(CD54, CD62E, PECAM-1), ICAM-1/CD54, VCAM-1/CD106,
and activates the kallikrein-kinin system [7, 8].

Increased vascularization with neoangiogenesis
in healthy tissues gives an advantage in pathogen elim-
ination. However, in presence of chronic periodontitis,
abnormal vascularization is likely to exacerbate perio-
dontal inflammation as it promotes the transmigration
of a larger number of immunocompetent cells, the in-
flux of inflammatory mediators and cytokines.

Plasmolifting as a method of therapy for oral dis-
eases was first used in 1997 [9]. The therapeutic effect
of platelet-rich plasma injected into the area of dental
papillae is primarily due to the degranulation of plate-
let a-granules containing b-thromboglobulin and plate-
let-nonspecific proteins (fibronectin, fibrinogen), blood
clotting factors, fibrinolysin, immunoglobulins and syn-
thesized growth factors [10].

The aim of our work was to assess the functional ac-
tivity of the endothelium of the vessels of the oral cavi-
ty in persons with chronic periodontitis in the treatment
of plasmolifting.

MATERIALS AND METHODS

The study was conducted from February 2021 to Feb-
ruary 2022 on the basis of the Chita State Medical Acad-
emy of the Ministry of Health of Russia (Chita). Under
observation were 30 patients (15 men and 15 wom-
en) diagnosed with chronic generalized periodontitis
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of moderate severity at the age of 35 (32.50; 40.00) years,
with no severe somatic pathology (main group).
The comparison group included 20 people, compara-
ble to the main group by gender and age, with no in-
flammatory diseases in the oral cavity. All study partic-
ipants signed a voluntary informed consent to partici-
pate in the study (Approval No. 107 of the Local Ethics
Committee of the Chita State Medical Academy dated
27.01.2021).

The dental status of the subjects was assessed in ac-
cordance with the clinical recommendations (treatment
protocols) approved by the Russian Dental Associa-
tion (2013), as amended and supplemented [11] using
standard methods: interview, examination, determina-
tion of index indicators of the state of hard dental tis-
sues and periodontal tissues, and X-ray. All patients un-
derwent local anti-inflammatory therapy and sanitation
of periodontal pockets, correction of occlusal contacts,
curettage, plasma lifting.

For plasmolifting, platelet-rich autoplasm was ob-
tained: blood was collected into specialized Plas-
molifting™ tubes, centrifuged at 1300 rpm for 10 min.
The supernatant was injected with an insulin needle
into the area of the dento-gingival papillae 0.1-0.2 ml
and the area of the muco-gingival junction 0.3-0.5 ml.
Each patient underwent the procedure 5 times: the
first visit — injections were performed in two segments
of the upper jaw (in the 1st and 2nd segments); the sec-
ond - 3 days later in the lower jaw (in the 3rd and 4th
segments); the third — after 7 days; the fourth - after
30 days and in the fifth visit, after 6 months, injections
were performed in all four segments.

Oral fluid was collected from healthy human volun-
teers (n =20) and patients with generalized moderate per-
iodontitis (n = 30) after an overnight fast. The collected
saliva was centrifuged at 400 g and 4 °C for 10 min to re-
move cells. The cell-free supernatant was then collect-
ed and centrifuged again at 1500 g and 4 °C for 20 min
to remove the remaining cells and cellular detritus. Cell-
free saliva samples were stored on ice until use. Saliva
sampling in patients with chronic periodontitis was per-
formed twice: before the therapy and after achieving re-
mission of the disease.

The concentration of soluble adhesion molecules
ICAM-1 and VCAM-1 was determined in oral fluid using
Human Vascular Inflammation Panel 1 multiplex assay
kits (Biolegend, USA). Endothelin-1 levels were performed
by ELISA using the Endotelin kit (1-21) (Biomedica, Aus-
tria). Oral fluid was analyzed without dilution. All stages
of the study were performed according to the instruc-
tion of the kits.

The qualitative and quantitative composition of oral
fluid microflora was studied by PCR using the Parodon-
toScreen kit.

Non-parametric criteria were used in statistical analy-
sis: the Mann-Whitney U test for comparing two independ-
ent subgroups, the Wilcoxon test for comparing depend-
ent subgroups, the Spearman’s rank correlation coefficient
(R) for analysing the correlation between different indica-



tors. Descriptive statistics are represented by median and
interquartile range (25, 75t percentiles).

Statistical processing of the data was performed
using the IBM SPSS software package. Differences
were considered statistically significant at p < 0.05.

RESULTS

The incidence of periodontal inflammatory dis-
eases at outpatient appointments was more than
75 %, of which the prevalence of chronic periodontitis
was 63.2 = 2.5 % of cases. It occurred with equal frequen-
cy inindividuals of both genders and different social sta-
tuses, but its prevalence increased with age.

As reported by the patients, the duration of the disease
was 5.2 (4.2; 6.2) years. Oral hygiene was assessed using
the OHI-S index. It was revealed that patients of the main
group pay insufficient attention to oral hygiene: the index
value at the initial examination was 3.02 (2.86; 3.30) points,
against 0.38 (0.15; 0.51) in the comparison group. The in-
dex decreased after therapy but did not reach control val-
ues and was 1.40 (0.90; 1.90).

TABLE 1

The results of the study of periodontal tissue con-
dition of the subjects are presented in Table 1. Objec-
tive examination of patients with chronic periodontitis
revealed gingival hyperemia and swelling, periodontal
pockets and bleeding on probing, soft dental plaque
and mineralized dental deposits. Tooth mobility in all in-
cluded in the study was within the physiological range.
Resorption of interalveolar septa up to 1/3 was deter-
mined radiologically in the main group. After the treat-
ment with plasmolifting there was a noticeable relief
of the activity of the inflammatory process, which was ex-
pressed in the reduction of PMA, bleeding index, gingi-
val recession, depth of periodontal pocket.

Tannerella forsythia (2.9 (1.6; 4.1) lg (gEg/sample))
and Treponema denticola (3.0 (1.1; 4.0) Ig (gEg/sample))
were most common in control group. The titre of these mi-
croorganisms was 4.73 (4.2; 5.1) and 4.26 (3.8; 5.2)
lg (gEg/sample) among patients with chronic periodon-
titis. In addition, Porphyromonas gingivalis was detect-
ed in 100 % of cases at a titre of 5.73 (4.9; 6.7) and Prevo-
tella intermedia was found in 62.5 % of patients at a titre
of 4.5 (3.0; 5.5) Ig (gEg/sample). Against the background
of therapy, both a decrease in the occurrence and num-

INDICATORS OF THE STUDY OF THE STATE OF THE ORAL CAVITY IN PATIENTS OF THE MAIN GROUP,

ME (25th; 75th PERCENTILES)

Control group

Indicators (n=20)

Bleeding index 0.00 (0.00; 0.00)

PMA 0.00 (0.00; 0.00)

Gingival recession, mm 0.00 (0.00; 0.00)

Plaque index 0.00 (0.00; 0.00)

Periodontal pocket depth, mm 2.00 (2.00; 3.00)

initial examination

40.6 (30.85; 50.00)

Patients with periodontitis (n = 30)

after plasmolifting

0.68 (0.62; 0.73)
p, = 0.0001
p,=0.0001

230 (2.10; 2.80)
p, = 0.00001

12.89 (10.21; 13.99)
p, =0.00001

p, =0.00001 p,=0.0001

0.75 (0.63; 0.88)
p, =0.00001
p,=0.361

1.39 (1.26; 1.53)
p, =0.00001

3.50 (1.98; 3.85) 2:42(2.30;2.50)

¢ p, =0.00001
p, =0.00001 p,=0.0001
6.10 (4.40; 6.60) > 9626352)

p, =0.00001 iy
p,=0.0001

Note. p. —level of statistical significance of differences compared to the control group; p, — compared to the group of patients receiving plasmolifting.
i )
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ber of microorganisms was observed. For example, Por-
phyromonas gingivalis was found only in 30 % of the sub-
jects, and its number decreased by 2.5 times (p = 0.003).

The level of soluble adhesion molecules and endothe-
lin-1 was determined in order to confirm the involvement
of vascular endothelium in the pathological process.

Cell adhesion molecules (CAMs) are cell surface pro-
teins involved in the binding of cells to each other, to en-
dothelial cells or to the extracellular matrix. VCAM-1
(CD106) is predominantly expressed on the membrane
of endothelial cells. However, in case of severe or chronic
inflammation itis also expressed on the surface of other
cellsincluding tissue macrophages, dendritic cells, bone
marrow fibroblasts, myoblasts, oocytes, Kupffer cells,
Sertoli cells and cancer cells [12]. This protein is a major
regulator of leukocyte adhesion and transendothelial
migration through interaction with a431 integrin [13].

Soluble intercellular adhesion molecule-1 (sICAM-1)
is a circulating form of ICAM-1 that is constitutively ex-
pressed or induced on the cell surface of various tissues.
It serves as a counter-receptor for lymphocyte function-
associated antigen (LFA-1). The interaction between
ICAM-1 present on endothelial cells promotes leukocyte
adhesion and their migration across the endothelium,
while its soluble form blocks this process [14].

Two mechanisms for the formation of soluble forms
of adhesion molecules have been suggested: proteo-
lytic cleavage of the molecule [15], which characterizes
ICAM-1 expression on cells, and transcription of the ma-
trix RNA encoding their formation [16].

We found a 38.3-fold increase in the concentration
of the soluble form of VCAM-1 in oral fluid and an 18.1-fold
increase was noted in the concentration of ICAM-1 (Ta-
ble 2). Against the background of plasmolifting therapy,

TABLE 2

the level of the studied substances decreased, but exceed-
ed the control values by 25.2 and 6.4 times, respectively.

High levels of soluble forms of adhesion molecules
indicate an actively ongoing inflammatory process de-
spite a clinically achievable state of remission.

The next stage of the work was to assess the level of de-
veloped endothelial dysfunction by endothelin-1 concen-
tration. It is synthesized mainly by endotheliocytes in re-
sponse to damaging stimuli and is immediately secreted
into the external environment [17]. Endothelin-1 is classi-
cally considered a potent vasoconstrictor peptide. Howev-
er, in addition to its effects on vascular smooth muscle cells,
this substance is increasingly recognized as a pro-inflamma-
tory cytokine. Endothelin-1 causes platelet aggregation and
is involved in increased expression of leukocyte adhesion
molecules, synthesis of inflammatory mediators, and mech-
anisms contributing to vascular dysfunction [18]. We found
an increase of endothelin content in oral fluid among pa-
tients with periodontitis by 40.7 % (p = 0.003), a decrease
in its concentration in treated patients to 16.55 % (p = 0.04).

The homeostatic dynamics of the oral cavity
are constantly changing depending on the composi-
tion of the microflora. The oral dissemination of path-
ogens is hindered by the immune system, which, in ad-
dition to destroying pathogens, is responsible for re-
pairing damaged tissues. Tissue alteration and vascular
changes become the determining factors in the focus
of the host-pathogen relationship. We have determined
that even when clinical remission is achieved, an active
inflammatory process continues in the periodontal tis-
sues. This is confirmed by the presence of correlations.
Thus, papillary-marginal-alveolar index has a high posi-
tive correlation with soluble form of ICAM-1 (r = 0.764),
VCAM-1 (r = 0.825) and endothelin-1 (r = 0.729).

THE LEVEL OF SOLUBLE FORMS OF INTERCELLULAR ADHESION MOLECULES IN PATIENTS WITH CHRONIC

PERIODONTITIS, ME (25th; 75th PERCENTILES)

Control grou
Parameters group

Patients with periodontitis (n = 30)

(n =20)
initial examination after plasmolifting
. 6.34 (2.36; 10.82)
ICAM-1, pg/ml 0.99 (0.45; 1.34) 17.89(14.99,22.97) p, = 0.00001
p, =0.000001 _
p,=0.01
‘ 7.56 (5.36; 9.54)
VCAM-1, pg/ml 0.30 (0.20; 0.40) B '4{(3'32’010%;3 ) p, =0.000001
Py =0 p, = 0.000001

Note. p, - level of statistical significance of differences compared to the control group; p, — compared to the group of patients receiving plasmolifting.



Autoplasm contains a large number of activated plate-
lets, which, adhering to the exposed collagen of the dam-
aged vessel, improve its barrier function, reduce thrombo-
genicity and enhance the growth of smooth muscle cells
surrounding the endothelium [19]. All this leads to nor-
malization of endotheliocyte function and is manifested
by a decrease in the levels of both adhesion molecules
and endothelin-1.

Based on the above, it can be concluded that the use
of plasmolifting in chronic periodontitis is a pathogenet-
ically justified method of therapy.

Thus, patients suffering from chronic periodontitis have
increased levels of soluble forms of adhesion molecules
and endothelin-1, which reflects the ongoing inflamma-
tory process in periodontal tissues. In this case, the course
of chronic periodontitis is accompanied by the develop-
ment of endothelial dysfunction, manifested by an increase
in the concentration of endothelin-1. The use of plasmolif-
ting method leads to a decrease in the levels of adhesive
and vasoactive molecules, reduction of bacterial load,
and promotes clinical remission of the pathological pro-
cess, which may be promising for further research in per-
iodontology.

Conflict of interest
The authors of this article declare the absence of a con-
flict of interest.

REFERENCES

1. Kinane DF, Stathopoulou PG, Papapanou PN. Periodon-
tal diseases. Nat Rev Dis Primers. 2017; 3: 17038. doi: 10.1038/
nrdp.2017.38

2. Martin-Ferndndez M, Tamayo-Velasco A, Aller R, Gon-
zalo-Benito H, Martinez-Paz P, Tamayo E. Endothelial dysfunc-
tion and neutrophil degranulation as central events in sepsis
physiopathology. Int J Mol Sci. 2021; 22(12): 6272. doi: 10.3390/
ijms22126272

3. Lareva NV, Gordeeva OO. Place of cell adhesion molecules
in the pathogenesis of chronic obstructive pulmonary disease
and arterial hypertension in the gender aspect. The Transbailalian
Medical Bulletin.2018; 1:87-97.(In Russ.). [Jlapéga H.B., Topgeesa O.0.
MecTo monekyn KNneTouHOWM agres3nuv B NaTtoreHese XpOHUYECKON
06CTPYKTVBHOWN 60Me3HN NErkrx 1 apTepranbHON rmnepTeH3un
B reHaepHOM acnekTe. 3abatikasnbckuli MeouyuHCKuUl eecmHuk. 2018;
1:87-971. doi: 10.52485/19986173_2018_1_87

4. Dorofienko NN. The role of vascular endothelium in the
organism and the universal mechanisms of changing its activity
(review). Bulletin Physiology and Pathology of Respiration. 2018;
(68): 107-116. (In Russ.). [dopoduenko H.H. Ponb cocyanctoro
SHAOTeNVA B OpraHn3mMe Y YHUBEpPCasbHble MeXaHU3Mbl 13me-
HeHVA ero akTMBHOCTY (0630p NnuTepatypsbl). brosnemers ¢usuo-
J102uU U namosnoauu OvbixaHus. 2018; (68): 107-116]. doi: 10.12737/
article_5b1a0351210298.18315210

5. Yupatov EYu, Kurmanbaev TE, Timoshkova YuL. Modern
understanding of the function and dysfunction of the vascular

endothelium. Literature review. RMJ. 2022; 30(3): 20-23. (In Russ.).
[tOnaToB E.1O., KypmaHbaes T.E., Tumolukosa t0.J1. CoBpemeHHOe
noHumaxve GyHKUMn 1 guchyHKLMM sHgoTennsa cocynos. O63op
nutepatypbl. PMX. 2022; 30(3): 20-23].

6. Van Dyke TE, Bartold PM, Reynolds EC. The nexus between
periodontal inflammation and dysbiosis. Front Immunol. 2020; 11:
511. doi: 10.3389/fimmu.2020.00511

7. Celik D, Kantarci A. Vascular changes and hypoxia in peri-
odontal disease as a link to systemic complications. Pathogens.
2021; 10(10): 1280. doi: 10.3390/pathogens10101280

8. Slomiany BL, Slomiany A. Proinflammatory signaling
cascades of periodontopathic oral pathogen Porphyromonas
gingivalis. Journal of Biosciences and Medicines. 2018; 6(5): 63-88.
doi: 10.4236/jbm.2018.65009

9. Whitman DH, Berry RL, Green DM. Platelet gel: An autolo-
gous alternative to fibrin glue with applications in oral and maxil-
lofacial surgery. J Oral Maxillofac Surg. 1997; 55(11): 1294-1299.
doi: 10.1016/s0278-2391(97)90187-7

10. Xu J, Gou L, Zhang P, Li H, Qiu S. Platelet-rich plasma
and regenerative dentistry. Aust Dent J. 2020; 65(2): 131-142.
doi: 10.1111/adj.12754

11. Official website of the Dental Association of Russia. (In Russ.).
[OguyuaneHsit catim Cmomamonoaudeckol accoyuayuu Poccuu]
URL: https://www.e-stomatology.ru/director/protokols/ [date
of access: 01.09.2023].

12. Sharma R, Khaket TP, Dutta C, Chakraborty B, Mukher-
jee TK. Breast cancer metastasis: Putative therapeutic role of vas-
cular cell adhesion molecule-1. Cell Oncol (Dordr). 2017, 40(3):
199-208. doi: 10.1007/513402-017-0324-x

13. Cerutti C, Ridley AJ. Endothelial cell-cell adhesion
and signaling. Exp Cell Res. 2017, 358(1): 31-38. doi: 10.1016/
j.yexcr.2017.06.003

14. Woska JR, Morelock MM, Durham Jeanfavre D, Cavi-
ness GO, Bormann BJ, Rothlein R. Molecular comparison of soluble
intercellular adhesion molecule (sICAM-1) and sICAM-3 binding
to lymphocyte function-associated antigen-1. J Biol Chem. 1998;
273(8):4725-4733. doi: 10.1074/jbc.273.8.4725

15. Champagne B, Tremlay P, Cantin A, St. Pierre |. Proteolytic
cleavage of ICAM-1 by human neutrophil elastase./Immunol. 1998;
161(11): 6398-6405.

16. Miiller N. The role of intercellular adhesion molecule-1
in the pathogenesis of psychiatric disorders. Front Pharmacol. 2019;
10: 1251. doi: 10.3389/fphar.2019.01251

17. Kibalina IV, Tsybikov NN. The role of endothelin-1
and its autoantibodies in the pathogenesis of atopic dermatitis:
A case-control study. Vestnik dermatologii i venerologii. 2021;
97(1): 34-40. (In Russ.). [Knbanuna W.B., Lbibrkos H.H. Ponb 3H-
JoTenunHa-1 n ayToaHTUTeN K HeMy B naToreHese aTonmnyeckoro
JepMmaTuTa: uccnefoBaHue Cilyvyan-koHTponb. BecmHuk Oep-
mamosoeuu u geHeposoeuu. 2021; 97(1): 34-40]. doi: 10.25208/
vdv478

18. Fagan KA, McMurtry IF, Rodman DM. Role of endothelin-1
in lung disease. Respir Res. 2001; 2(2): 90-101. doi: 10.1186/rr44

19. Nagao RJ, Marcu R, Wang Y, Wang L, Arakawa C, DeFor-
est C, et al. Transforming endothelium with platelet-rich plasma
in engineered microvessels. Adv Sci (Weinh).2019; 6(24): 1901725.
doi: 10.1002/advs.201901725

159



Information about the authors

Alexander A. Fefelov — Dentist Surgeon, Regional Dental Clinic, e-mail: thedantists@mail.ru, https://orcid.org/0000-0002-1272-5610

Namzhil N. Tsybikov—Dr. Sc. (Med.), Professor, Head of the Department of Pathological Physiology, Chita State Medical Academy, e-mail: thybikov@mail.ru, https://orcid.org/0000-0002-0975-2351
Leonid F. Sholokhov — Dr. Sc. (Med.), Professor, Head of the Laboratory of Physiology and Pathology of the Endocrine System, Scientific Centre for Family Health and Human Reproduction
Problems, e-mail: Ifshol@mail.ru, https://orcid.org/0000-0003-3588-6545

Elena V. Fefelova — Dr. Sc. (Med.), Associate Professor of the Department of Pathological Physiology, Chita State Medical Academy, e-mail: fefelova.elena@mail.ru, https://orcid.org/0000-

0002-0724-0352

160





