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PECULIARITIES OF THE PERIODONTAL POCKETS MICROBIOTA DURING ACUTE
DURATION OF GENERALIZED PERIODONTITIS
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Periodontal inflammatory and inflammatory-dystrophic diseases are actual problems in modem dentistry, and the role of oral
microbiota in periodontopathies™ development remains unclear. The microbiota of periodontal pockets contents from 20 patients was studied (10
— by the polymerase chain reaction and 10 — by the bacteriological method). 6 out of 10 patients were diagnosed with periodontal pathogens in
clinically significant concentrations. In 4 cases bacterial complexes of five representatives were determined with 2 main combinations — P.
gingivalis, P. intermedia, T. forsythensis (B. forsythus), T. denticola and C. albicans, and P. gingivalis, P. intermedia, T. forsythensis (B. forsythus),
T. denticola, and A. actinomycetemcomitans. There were no cases of simultaneous detection of C. albicans and A. actinomycetemcomitans. In 7
out of 10 cases periodontal pockets contained purulent aerobic and facultative anaerobic microorganisms in clinically significant concentrations.
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OCOBJIMBOCTI MIKPOBIOTH MTAPOJAOHTAJIBHUX KUIITEHDb
IPU TOCTPOMY HNEPEBITY 'EHEPAJII3OBAHOT'O TAPOJAOHTUTY

SanmanbHi Ta 3aMaIbHO-IUCTPO(IUHI 3aXBOPIOBAHHS ITAPOJIOHTY 3AIMINAIOTECS AKTyaIbHUMH HpoOJeMaMH ULl CydacHOL
cromaroiorii. Pom MikpoopraHi3miB NMOpPOXKHHHM pOTa B PO3BUTKY IApOIOHTONATIH 3aIHMIIAIOTECS He3 sICOBAaHMMH. Byro IposeneHo
JIOCITI/DKEHHSI BMICTY MapofoHTanbHUX KuieHb y 20 mamientiB (10 — BUKOHAHO mosiMepasHO-JIaHIorosi peakiii ta 10 — 3acrocoBaHo
Gaxrepiosoriuauii MeTonr). Y 6 3 10 nattieHTiB OyJ10 BHSIBICHO MapOJOHTONATOICHH B KJIIHIYHO 3HAYMMHUX KOHLIHTpaLsiX. B 4 Bunaskax Oy
BCTAHOBJICH] OaKTepiabHI KOMIUIEKCH y CKIafli 5 MIKpoopraHi3MiB B 2 OCHOBHHX KoMOiHatisx — P. gingivalis, P. intermedia, T. forsythensis (B.
forsythus), T. denticola 3 C. albicans Ta P. gingivalis, P. intermedia, T. forsythensis (B. forsythus), T. denticola 3 A. actinomycetemcomitans. He
Oy1o BrmaKiB ofHouacHoro BusiererHst C. albicans Ta A. actinomycetemcomitans. B 7 3 10 BumazkiB B apoIOHTaIBHUX KHILICHSX BUSBILSIIACS
THOEpiTHA aepoOHa Ta (haKyIFTaTHBHO aHaepOOHA MIKpodriopa B KIIHITHO 3HAYNMHX KOHIIGHTPAIIIsIX.

Ki11040Bi cj10Ba: cTOMAToJIOris, APOJIOHT, 3araeHHs, MIKpOOpraHi3Mu, OakTepiosiorist, oTiMepa3HO-JIaHIIFOroBa PEaKLIist.

The study is a part of the research project “Microbiological, biochemical and biotechnological aspects of the use of
medicinal plants and derived products in relation to antibiotic-resistant strains of microorganisms in different biological systems”,
state registration No. 0120U100516.

Chronic inflammatory and inflammatory-dystrophic lesions of periodontal tissues are widespread
diseases both in Ukraine and throughout the world. The most common periodontal diseases have complex
and multi-stage etiology and pathogenesis with multicomponent pathological reactions that should be noted
both at the local level and at the level of the whole organism. Among the etiological factors in the
development of generalized periodontitis in humans the leading role is assigned to the infectious factor
which includes colonization and reproduction in the periodontal sulcus and periodontal pockets of especial
microorganisms with pronounced periodontopathogenic properties. In the structure and qualities of the
abovementioned bacterial colonies it is necessary to highlight the ability to cause and maintain the course
of inflammatory, destructive processes in periodontal tissues. According to WHO data, about 20
representatives of the microworld (with high adhesive, invasive and toxic properties, mainly the obligate
anaerobes) are classified as periodontopathogenic microorganisms. They are: Porphyromonas gingivalis,
Prevotella intermedia, Treponema denticola, Tannerella forsythia, Actinobacillus actinomycetemcomitans,
etc. A number of performed clinical and laboratory studies prove more the complex and systemic
mechanisms of action of these microorganisms’ pathogens on the patient's body as a whole — from an
increase in the level of cardiovascular diseases and the risk of sudden death, to the incidence of squamous
cell carcinoma of the digestive tract, etc. [2, 4, 5, 7, 10].

S. S. Sokransky after performing a series of studies of the periodontal pockets microbiota in
periodontitis, distributed the detected groups of microorganisms into periodontal complexes — “yellow”,
“purple”, “green”, “orange”, “red” complexes and 3 microorganisms of non-complex organization [14].
According to the proposed gradation, the “green” complex consisted of the following bacteria: Eikenella
corrodens, Capnocytophaga gingivalis, Capnocytophaga sputigena, Capnocytophaga ochracea,
Campylobacter concisus, Aggregatibacter actinomycetemcomitans serotype a; “yellow” complex -
Streptococcus mitis, Streptococcus oralis, Streptococcus sanguis, Streptococcus gordonii, Streptococcus
intermedius; “purple” complex: Veillonella parvula, Actinomyces odontolyticus. Actinomyces naeslundii
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(Actinomyces viscosus) is a non-clustered microorganism that is isolated in a separate “blue” complex. The
most aggressive in terms of its effect on periodontal tissues is the “red” complex consisting of Porphyromonas
gingivalis, Tannerella forsythia, Treponema denticola. Some authors also include in this complex
Actinomyces viscosus, Selenomonas noxia, Aggregatibacter actinomycetemcomitans serotype b, which are
not non-clustered microorganisms [5, 11, 13]. Less aggressive is the pathogenic “orange” complex consisting
of Prevotella intermedia, Prevotella nigrescens, Peptostreptococcus micros, Campylobacter gracilis,
Campylobacter rectus, Fusobacterium periodonticum, Fusobacterium nucleatum (subsp.: Nucleatum,
vincentii, polymorphum), Streptococcus constellatus, Eubacterium nodatumae, Campylobacter showae.
Aggregatibacter actinomycetemcomitans serotype b is a non-clustered periodontopathogenic microorganism
with a high level of virulence and pathogenic effect on periodontal tissues [6, 12].

Due to relevance of the issues of introducing modern methods of treating periodontal diseases in
the population and the principles of biological safety control in the field of health care, it was decided to
perform this study [1, 8].

The purpose of the study was to research the composition of periodontal pockets in patients with
acute generalized periodontitis to establish its regional peculiarities using polymerase chain reaction and
bacteriological methods.

Materials and methods. The study group was formed from 20 patients (12 females and 8 male)
who obtained a complex periodontal treatment at the private dental medical center “Perio-center” in Kyiv,
Ukraine. The mean age of the patients was 33.00+4.19 years (M=34.00). The all patients come to the dental
clinic due to the needs of medical care for the acute course of generalized periodontitis II-III severity. After
obtaining informed consent from patients, before starting treatment, the contents of periodontal pockets
from inflammation zone was collected. Patients were randomly divided into two equal subgroups. In the
first group, the “Parodontoscreen” study was performed (by polymerase chain reaction (PCR) on nucleic
acids of aggressive periodontopathogenic microorganisms from periodontopathogen complexes (A.
actinomycetemcomitans, P. gingivalis, P. intermedia, T. forsythensis (B. forsythus), T. denticola) and C.
albicans. The contents of the pockets were taken with a sterile disposable probe and fixed in a special
transport medium (Eppendorf tube). The laboratory stage of this part of the study was performed at Medical
laboratory LTD (Kyiv, License for medical practice of the Ministry of Health Care of Ukraine AE No.
571609). In the second sub-group of patients biological material was taken from the periodontal pockets in
zone of active inflammatory process using a sterile transport system (a tube with AMIES gel and an
applicator for biological fluids The material was seeded on nutrient media: chromogenic agar
(“bioMerieux”, France), “Sabouraund Dextrose Agar” (“Himedia”) for the cultivation of microscopic fungi
of the genus Candida; for haemolytic bacteria of the genus Streptococcus and Neisseria — on blood agar,
for Enterobacteriaceac — on Endo and Ploskirev media; bacteria of the genus Staphylococcus were
cultivated on Mannitol Salt Agar (“Biolif-Italia”), bacteria of the genus Enterococcus were cultivated on
“Bile esculin agar” (“Biolif-Italia”). The pure culture of microorganisms was determined with sector
inoculation method by the Gold. The identification of microorganisms was carried out due to the
morphological, tinctorial, cultural and biochemical properties of bacteria using “ENTERO-test”,
“STREPTO-test”, “STAPHYLO-test” (“Erba Lachema”, Czech Republic). All stages of bacteriological
studies were performed at the bacteriological laboratory of the Department of Genetics, Plant Physiology
and Microbiology, Biological Faculty, Uzhhorod National University.

Results of the study and their discussion. The results of the studies of periodontal pathogenic
microorganisms by PCR showed that among patients with exacerbation of generalized periodontitis
representatives of the “red” complex of periodontal pathogenic microorganisms were determined. This pattern
was observed in 9 cases out of 10 patients. The total number of microorganisms in the material was 10*~108 Lg
GE/ml, which indicates that a sufficient amount of the test material was obtained for the PCR-reaction.

The most common periodontal pathogen in the patients™ group was T. forsythensis (B. forsythus)
which was found in 8 patients. T. denticola was the second most common bacteria in the patients™ group,
it was found in 7 out of 10 patients. 6 patients of 10 had P. gingivalis, and half of the patients (5) had P.
intermedia. A. actinomycetemcomitans and C. albicans were detected much less frequently — in 2 samples.
The average frequency of determining at least one periodontopathogenic microorganism from the “red”
complex was 50.00£20.00 % (M=55.00 %). Only in one case nucleic acids of the abovemebtioned
periodontal pathogens were not found, which may indicate the participation of the other microorganisms
in the development of the acute inflammatory process, since the number of certain microorganisms in the
test sample was 10" Lg GE/ml. Evaluation of the composition of complexes of periodontopathogenic
microorganisms made it possible to determine that only one representative was found in 2 patients, in one
case it was T. forsythensis (B. forsythus), in the other case, T. denticola. Two more patients had complexes

152



ISSN 2079-8334. Ceim meouyunu ma oionocii. 2022. Ne 2 (80)

of the two most aggressive periodontopathogens — P. gingivalis in combination with T. forsythensis (B.
forsythus) and T. denticola in combination with T. forsythensis (B. forsythus). Complexes of 3 aggressive
periodontopathogenic microorganisms were found in 2 patients, in one case they were combinations of P.
intermedia, T. forsythensis (B. forsythus) and T. denticola, in the other — P. gingivalis, T. forsythensis (B.
forsythus) and T. denticola. In 4 patients, the complexes included five aggressive periodontopathogenic
microorganisms — in 2 out of 10 patients the bacteria complexes included P. gingivalis, P. intermedia, T.
forsythensis (B. forsythus), T. denticola and C. albicans. And in 2 samples the bacterial complex consisted
of P. gingivalis, P. intermedia, T. forsythensis (B. forsythus), T. denticola, and A. actinomycetemcomitans.
It should be noted that microscopic fungi C. albicans have never been found in combination with A.
actinomycetemcomitans. In half of the patients from the study subgroup there were complexes with the
participation of three periodontopathogenic microorganisms — P. gingivalis, T. forsythensis (B. forsythus)
and T. denticola, in various combinations; and in 7 cases a pair of T. forsythensis (B. forsythus) and T.
denticola was present in the assosiations.

The number of certain microorganisms in the material, their clinical significance. An assessment
of the number of obtained nucleic acid replicas in the material suggested that individual microorganisms
both independently and in combination were determined in clinically insignificant quantities. Namely, the
C. albicans fungi found in two cases were in amounts up to 4.50 Lg GE/ml (all cases), in one of six cases
of detection of P. gingivalis (their number was also less and amounted to 5.00 Lg GE/ml); in two cases out
of five identified P. intermedia was also found to be up to 4.50 Lg GE/ml; in four cases out of nine, T.
forsythensis (B. forsythus) was detected (the number of microorganisms was 5.00 Lg GE/ml); in two cases
out of eight, when T. denticola was detected, the number of replicas was up to 3.50 Lg GE/ml. Based on
the analysis of the obtained data, it is possible to single out cases of determination of nucleic acids of
aggressive periodontopathogenic microorganisms in clinically significant amounts (table 1). And there
were 6 out of 10 such cases.

Table 1
Analysis of cases of detection of periodontopathogenic microorganisms
in clinically significant amounts, Lg GE*/ml
Microorganism Total amount

Case | A. actino-mycetem- P. gingi- P.inter- | T.forsyth-ensis | . . C.al- of micro-

comitans valis media (B. forsythus) bicans organisms
1 106 103 100 103 k] 107
2 o (0 104 107
3 107 106 106 108
4 10* 10° 10 10° 10 106
5 10° 10° 10° 106 #3103 107
6 10* 107 10° 10° 106 107

Note: *GE — genomic equivalent; ** the number of microorganisms did not reach a clinically significant level

Bacteriological studies. In the second subgroup of patients the
contents of periodontal pockets were taken and followed by
cultivation on differential diagnostic nutrient media (for aerobic
and facultative anaerobic microflora). As a result, the following
representatives were identified: Pseudomonas aeruginosa,
Staphylococcus aureus, Streptococcus pyogenes, Staphylococcus
epidermidis, Escherichia coli, Klebsiella pneumoniae, Klebsiella
oxytoca, Citrobacter freundii, Enterobacter cloaceae, Enterococcus
faecalis, Streptococcus pneumoniae, Streptococcus viridans and
Candida spp (fig. 1, 2).

According to the frequency of detection, microorganisms
were distributed as follows. S. epidermidis (with hemolytic
properties) was isolated most often in half of the examined (in the

Comenfsi%)—f ﬂllé ;lﬁfodﬁlffspozi ef:gfir;i ugrlﬁ amount of 3.0x10> colony-forming unit (CFU)/ml, 9.3x10*

K. on differential diagnostic nutrient media (5. CFU/ml, 1.2x107 CFU/ml, 2.0x10* CFU/ml and 4.2x10?> CFU/ml)

pyogenes, K. pneumoniae, C. albicans and E. and E. coli (30)(105 CFU/ml, 11.5x10° CFU/ml, 5.3x10° CFU/ml,

coli were identified) 1.2x10? CFU/ml and 9.0x10* CFU/ml). S. pneumoniae (4.8x10°
CFU/ml, 2.3x10° CFU/ml and 1.0x10* CFU/ml), Candida spp. (2.4x10°> CFU/ml, 3.2x10° CFU/ml and
3.0x10° CFU/ml) and S. aureus (1.2x10° CFU/ml, 1.2x10> CFU/ml and 3x107 CFU/ml) were found in
three samples.

153



ISSN 2079-8334. Ceim meouyunu ma oionocii. 2022. Ne 2 (80)

Fig. 2. Growth of the opportunistic microflora on chromogenic agar

Two variants per study group were identified for S. pyogenes (11.2x10° CFU/mL and 4.3x10°
CFU/mL), S. viridans (5.3x10° CFU/mL and 2.5x10° CFU/ml), E. faecalis (1.4x10? CFU/ml and 2.8x10?
CFU/ml), P. aeruginosa (2.0x10® CFU/ml and 3.0x10° CFU/ml) and K. pneumoniae (2.3x10* CFU/ml and
6.9x10” CFU/ml) and one case of detection of K. oxytoca (1.3x10° CFU/ml), E. cloaceae (5.0x10°> CFU/ml /ml)
and C. freundii (5.0x10? CFU/ml). Clinically significant numbers of microorganisms were found in 3 out of 10
patients for S. pneumoniae and E. coli, in 2 cases for S. aureus, S. epidermidis, S. viridans, P. aeruginosa, S.
pyogenes and K. pneumoniae, and in one case for K. oxytoca, E. cloaceae, and Candida spp. (table 2).

Table 2
Frequency of selected microorganism detection (n=10)
Microorganism Number of cases Number of cases of microprganism detection in clinically significant
concentration (10> CFU/ml and more)
S. aureus 3 2
S. epidermidis 5 2
S. pneumoniae 3 3
S. pyogenes 2 2
S. viridans 2 2
E. faecalis 2 0
P. aeruginosa 2 2
K. oxitoca 1 1
K. pneumoniae 2 2
E. coli 5 3
E. cloaceae 1 1
C. freundii 1 0
Candida spp. 3 1

Due to the absence of full information about mechanisms of periodontal diseases development in
humans the studying etiological and multifactorial aspects of abovementioned problems is still relevant.
Especial scientific interest may be presented into data about common role of complex presented by
periodontopathogenic, relative pathogenic and saprophytic bacteria and fungi in development the
periodontal tissues and alveolar bone lesions development [12]. Thus, a two-stage study of the microbial
content of periodontal pockets in patients with acute duration of generalized periodontitis was performed
in 2 stages — due the specifics of the cultural properties of periodontopathogenic microorganisms
(aggressive periodontopathogenic strains of microorganisms are predominantly obligate anaerobes, which
requires more complex and expensive methods of identification and cultivation), and the probability of
inclusion of these representatives in the composition of associations of microorganisms and the formation
of biofilms. In practice, the usage of PCR-identification methods improves the quality and accuracy of
diagnosing periodontopathogenic microflora and minimizes the possible negative impact of the human
factor and errors when performing such studies. Obtained results showed not total presence of
periodontopathogens in subgroup during the acute inflammation. During the second stage, a number of
classic bacteriological studies of the contents of periodontal pockets were carried out to identify aerobic
and facultative anaerobic microorganisms using differential diagnostic nutrient media [3].

During of PCR-tests only individual representatives of the Sokransky's periodontopathogen
complexes and Candida spp. fungi were determined as the most aggressive microorganisms to periodontal
tissues. Analysis of the results of the study showed the presence of representatives of the
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periodontopathogenic complex in 6 out of 10 patients of the study group in clinically significant
concentrations. Probably, the other not detected microorganisms caused the inflammation in periodontal
tissues [1, 7]. In 4 cases out of 10, bacterial complexes of 5 representatives of periodontopathogenic
microorganisms were determined, and these were two identical combinations each — the first option was P.
gingivalis, P. intermedia, T. forsythensis (B. forsythus), T. denticola and C. albicans and the second variant
— P. gingivalis, P. intermedia, T. forsythensis (B. forsythus), T. denticola and A. actinomycetemcomitans.
There were no cases of simultaneous detection of C. albicans and A. actinomycetemcomitans what may be
concerned as signs of natural antagonism. All new facts may by part for planning of further studies of
multifactorial effects of different bacterial complexes on periodontal tissues lesions.

As a result of bacteriological studies of the contents of periodontal pockets in patients with acute
duration of generalized periodontitis in laboratory the row of aerobic and facultative anaerobic pathogenic
bacteria genus was detected, which may cause hard purulent inflammation separately and in associations —
P. aeruginosa, S. aureus, S. pyogenes, S. epidermidis, E. coli, K. pneumoniae, K. oxytoca, C. freundii, E.
cloaceae, E. faecalis, S. pneumoniae, S. viridans and Candida spp. But not high level of detection the
clinically significant numbers of one genu of microorganisms during the inflammation may lead us to
conclusions about not clear role of aerobic pathogenic and facultative anaerobic microflora in pathological
process — as we determined only in 3 out of 10 cases for S. pneumoniae and E. coli, in 2 out of 10 cases for
S. aureus, S. epidermidis, S. viridans, P. aeruginosa, S. pyogenes, K. pneumoniae, and 1 out of 10 cases
for K. oxytoca, E. cloaceae and Candida spp. By the classic general pathology, multifactorial character of
disease’s etiology may indicate about unknown causative factor. But anyway, the performed analysis of
the obtained data of cultivation and identification of isolates of bacterial cultures of aerobic and facultative
anaerobes showed that in 7 cases out of 10 during the acute duration of generalized periodontitis purulent
microflora was present in periodontal pockets in clinically significant concentrations. The results obtained
correlate with the results of studies of the microbiota of the inflammatory locus in generalized periodontitis
published earlier in the specialized literature [9, 15].

oot

Thus, the performed PCR-studies of the periodontal pockets contents made it possible to use laboratory
methods to diagnose the presence of aggressive representatives of bacterial periodontopathogen complexes in 6
out of 10 patients with an acute duration of generalized periodontitis in clinically significant concentrations. In
4 out of 10 cases bacterial complexes of 5 representatives of periodontopathogenic microorganisms were
determined, it should be noted the same combinations in two cases — the first option — P. gingivalis, P.
intermedia, T. forsythensis (B. forsythus), T. denticola and C. albicans and the second variant is P. gingivalis,
P. intermedia, T. forsythensis (B. forsythus), T. denticola, and A. actinomycetemcomitans. There were no cases
of simultaneous detection of C. albicans and A. actinomycetemcomitans. Bacteriological studies using
differential diagnostic nutrient media for the cultivation of aerobic and facultative anaerobic microorganisms
showed thatin 7 out of 10 cases with an acute duration of generalized periodontitis, pathogenic and opportunistic
microbiota were present in periodontal pockets in clinically significant concentrations — in 3 out of 10 cases for
S. pneumoniae and E. coli, in 2 out of 10 cases for S. aureus, S. epidermidis, S. viridans, P. aeruginosa, S.
pyogenes, K. pneumoniae, and 1 out of 10 cases for K. oxytoca, E. cloaceae and Candida spp.
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LIPID PARAMETERS BEFORE AND AFTER IMMUNOBIOLOGICAL THERAPY
OF PATIENTS WITH PSORIASIS
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Psoriasis is one of the most common dermatoses and occupies one of the leading places among the current problems of
modern dermatology. 148 patients were involved in the study. Comparative evaluation of the therapeutic efficacy of monotherapy
with the immunobiological drug Adalimumab, as well as its combination with a domestic non-hormonal drug based on natural
ingredients (Flaxseed oil, Solidol fatty, D-panthenol, Allantoin, Herd extract, Celandine acid extract, Celandine extract) in the
examined patients with psoriasis vulgaris was performed according to the dynamics of regression of cutaneous clinical
manifestations of dermatosis: reduction of lesion area, regression of erythema, infiltration, peeling of psoriatic skin rash, changes
in PASI, PGA, BSA index. We have proposed a modified treatment regimen for patients with psoriasis vulgaris, which provides a
course of systemic immunobiological therapy with adalimumab with concomitant use of domestic non-hormonal drug can increase
the effectiveness of treatment and prolong the remission of dermatosis..

Key words: psoriasis, features of lipid metabolism, immunopathogenesis, immunobiological therapy.
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MOKA3HUKH JIIIIIB 10 TA IICJIA MPOBEAEHHS IMYHOBIOJIOT TYHOT
TEPAIIIL Y XBOPUX HA IICOPIA3

Icopia3 € ogqaMM 3 HafOUIBII TONIMPEHHX JePMaTO3iB 1 IOCiTae oHe 3 MPOBITHUX MICIb cepell aKTyalbHHUX MpobiieM
cydacHoi nmepmarosnorii. ¥ mocmimkens Oyno 3amyueno 148 mauientiB. IlopiBHsUTbHA OLHKA TeparneBTUYHOI e(EKTHBHOCTI
3aCTOCYBaHHsS MOHOTepamii mHperaparoM imyHoOionoriunoi naii ApmamiMyma0, a Takoxk Horo komOiHamii 3 BITYM3HSHHM
HEropMOHaJIbHUM IpEnapaToM Ha OCHOBI HaTypajbHHUX KoMIoHeHTiB (JInsHa onist, courion sxupoBuii, D-nanTeHod, anaHtoHoin,
eKCTPakT Yepelu, eKCTPAKT UYUCTOTiNYy, SKCTPaKT OMaHy, CipKa, CaliliioBa KHCIOTa) y OOCTEKEHHX XBOPHUX Ha Mcopia3
BYJIbFapHUM HPOBOAMIACH 3TiHO JUHAMIKM perpecy LIKIpHHX KIIHIYHUX MPOSBIB JepMaTo3y: 3MCHILICHHS IUIOL Ypa)KeHHS,
perpec eputemu, iHGiNBTpaLil, JyNIEHHS €JIEMEHTIB IIKIpHOI mcopiatnuHol Bucunkd, 3MiH iHzmekcy PASI, PGA, BSA.
3anpornoHoBaHa HaMH MoOAM(IKOBaHa cxema Tepamii XBOPHX Ha Mcopia3 ByJbrapHHM, sika nepeadadae MPOBENCHHS Kypcy
CHCTEMHOI IMyHOOI0JIOTIHHOI Tepartii IpemnapaToM ajaaiMyMmad 3 mapajaenbHHM NPpHU3HAYeHHSM BiJUU3HSHHM HETOPMOHAJIBHUM
npenapary JO3BOJISIE MiABUIIUTH e(eKTHBHICTh JIKYBaHHs Ta HOJOBXKHUTH TEPMiH TPUBAJIOCTI peMicil aepMaro3y.

KurouoBi ciioBa: ricopia3, 0co06aMBOCTI JiMTiHOro 0OMiHy, iMyHOIIaTOreHe3, iMyHOO010JI0Ti4HA Tepartis.

The study is a fragment of the research project “Development of advanced methods for the diagnosis and comprehensive
treatment of chronic dermatoses and infections, mainly sexually transmitted, taking into account the identification of additional
factors important in the pathogenesis of these diseases”, state registration No. 0117U000272.

The main characteristic of the pathological process is recognized as immune inflammation,
accompanied by activation of T-lymphocytes and excessive production of mediators of the immune response.
The pathological process is also characterized by an imbalance of lipid metabolism, in particular a decrease
in the level of high-density lipoprotein (HDL) and an increase in low-density lipoprotein (LDL) [1]. The
pathological process of cholesterol accumulation (cholesterol) triggers the production of pro-inflammatory
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