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WU3YYEHUE OJNIMHblI BOKOBOIO CEFMEHTA 3YBHOW AYITU Y OETEA C BPEMEHHbIM NPUKYCOM

B.M. BOOONALKUIA, A.A. AONTANEB, A.M. YTPUMOBA, H.C. TYPCYHOBA, A.A. KYSHEL|OBA,
M.1O. HAXE

@rb0Y BO CmaspononbcKuli 20cydapcmeeHHbIl MeQUYUHCKUU yHU8epcumem,
yn. Mupa, 8. 310, e. Cmaeponosb, 355017, Poccusi

AHHoTauusa. Lenbro uccnedosaHust ABNANOCH U3yveHWe ANWHbI GOKOBOTO cermeHTa 3yGHOW ayru y
OeTeln ¢ BpeMeHHbIM Npukycom. Mamepuan u memodsl uccnedoegaHrusi. [locne obcnenosaHns 82 neter B
BO3pacTte 5-6 neT, nMeroLwmnx BpEMEHHLIN NPUKYC B MOJIOCTU pTa U Ha MMMCOBLIX MOAENAX YerncTen ¢ no-
MOLLIbIO 3M1EKTPOHHOIO LUTaHrEeHUMPKYNS NPOBOAWUMNOCE U3yYeHue AnvHbI GOKOBOro cermeHTa 3yGHOW ayru.
Wccnenyemble pasgeneHbl Ha Tpu Tpynnbl, B 3aBUCMMOCTM OT M3MEHEHMsI ONMHbI GOKOBOro cermeHTa:
1 rpynny coctaBunu 17 obcrnenyembix geten ¢ HopmanbHOM AnuHon 6okosoro cermeHTa (20,73 %); Bo 2
rpynny sownu 49 geten ¢ yMeHbLeHHON AnnHon 6okoBoro cermenTa (59,76 %); 3 rpynna ccopmupoBaHa
16 geTbMu, y KOTOPbLIX OTMEYarnochb yBenmdeHne anivHbl 6okoBoro cermeHTa) — (19,51 %). Pe3ynbmamabi u
ux obcyxdeHue. Konnyectso obcrnenoBaHHbIX geTel B 5-6 neTHem BospacTa ¢ HopmarbHOW ANMHON GoKo-
BOro cermeHrta coctaBuno 1/5 ot Bcex obcnenoBaHHbix geten (20,73 %). OeTtn, Bxogsawme BO 2 rpynny C
YMEHbLUEHHON AnMHoW BokoBoro cermeHTa (59,76 %), BcTpevanuch yaule (49). YBennyeHvne anvHel 60KoBO-
ro cermeHTa 'y 16 geten 3 rpynnbl NPOUCXOAMIIO BO BCEX CMyYasX M3-3a HaNu4uMs Tpem B 06nacTu Knbikos, 1
N 2 BpeMeHHbIX MOMNspoB. Bbieodsbl. CpedHve 3HaveHns AnvHbl BOKOBOro cermeHTa y aeten 5-6 net c Bpe-
MEHHbIM MPUKYCOM MOKa3bIBaKOT, YTO HA BEPXHEN YEMNOCTM YacTo NpeBanupyeT HEXBaTka MecTa us-3a paH-
Hero yaaneHusi BPDEMEHHbIX 3yOOB C OCINOXHEHHbIMU hopMaMu Kapueca, Torga Kak Ha HDKHEWN YemnocTu,
Yaile nmeeTcs n3bbITok MecTa B GOKOBOM oTaene 3yO6HON Ayrv, NPOANKTOBAHHLIN YBENUYEHUEM ONMUHBLI 6O-
KOBOrO CerMmeHTa B OCHOBHOM W3-3a Hanuunsi TpeM.

KntoueBble cnoBa: 60KOBON CErMeHT 3yOHOW Ayru, eTW, BDEMEHHbIW NPUKYC.

STUDY OF THE LENGTH OF THE LATERAL SEGMENT OF THE DENTAL ARCH IN CHILDREN WITH
DECIDUOUS OCCLUSION

V.M. VODOLATSKIY, A.A. DOLGALEV, A.M. UGRIMOVA, N.S. TURSUNOVA, A A. KUZNETSOVA,
M.YU. NAZHE

Federal State Budgetary Educational Institution of Higher Education "Stavropol State Medical University,"
310 Mira Street, Stavropol, 355017, Russia

Abstract. Purpose of the study was to examine the length of the lateral segment of the dental arch in
children with deciduous dentition. Materials and Methods. After examining 82 children aged 56 years with
deciduous dentition, the length of the lateral segment of the dental arch was measured using an electronic
caliper both in the oral cavity and on gypsum jaw models. The participants were divided into three groups
based on changes in the lateral segment length: Group 1 included 17 children with normal lateral segment
length (20.73%); Group 2 consisted of 49 children with reduced lateral segment length (59.76%); Group 3
included 16 children with increased lateral segment length (19.51%). Results and Discussion. The propor-
tion of children aged 5-6 years with normal lateral segment length was one-fifth of all participants (20.73%).
Children in Group 2 with reduced lateral segment length (59.76%) were the most frequent (49 participants).
The increased lateral segment length in the 16 children in Group 3 was due to the presence of interdental
spaces (diastemas) in the canine, first, and second primary molar regions in all cases. Conclusions. The
average length of the lateral segment in 5—6-year-old children with deciduous dentition indicates that the
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maxilla often exhibits space deficiency due to the early removal of primary teeth affected by complicated car-
ies. In contrast, the mandible more frequently shows excess space in the lateral segment of the dental arch,
primarily due to the presence of interdental spaces (diastemas) that increase the segment length.

Keywords: lateral segment of the dental arch, children, deciduous dentition.
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METABOJIMYECKUA CUHOPOM KAK ®AKTOP PUCKA XPOHUYECKOIO FrEHEPANIM3OBAHHOIO
NAPOOOHTUTA
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AHHoTauunsa. BeedeHue. OxunpeHne sIBNSETCS OYeHb pacnpocTpaHeHHbIM 3abonesaHneM BO BCEM MU-
pe. Pag nccnegosaHuid gokasanu, YTO OHO MOBbIWAET BOCMPUMMYMBOCTL K XPOHUYECKOMY reHepann3oBaH-
HOMY NapofoHTUTy. Lenb uccrnedoeaHusi — NPOBECTW CPABHUTENbHbIA aHann3 COCTOSHUSA MUKPOLIMPKYs-
TOPHOrO pycrna WMHTAKTHOrO MapOAOHTa Y NUL, C HOPMaribHbIM U MOBbILWEHHbIM MHAEKCOM Macchl Tena Ans
BbISIBNEHNA CBSA3U MeXAY OXMPEHUEM U MapofoHTUTOM. Mamepuanbl u MemoOdbi ucciiedogaHus. Beex
obcrnefoBaHHbIX pasgenunm Ha 2 rpynnbl Mo MHAEKCY Macchkl Tena: 1 rpynna (koHTponbHas) — UMT < 25
(cpegHun Bospact 19,9 + 1,8, cpeagHuii Bec 54,34 + 4,7); 2 rpynna — UMT = 25 (n = 25) (cpeaHuin Bo3pacT
20,8 £ 2,1, cpegHun Bec 92,4 + 5,6). Y3-gonnneporpaduven oueHMBanu napameTpbl MUKPOLMPKYISLUK.
AHanuanpoBanu gaHHble ¢ ucnonb3oBaHueMm GrafPad Prism 8.03 (CLUA). Pe3ynbmamsbi u o6cyxdeHue.
Mpu cpaBHEHUN NapameTpOB MUKPOLMPKYNALUN B MAapogoHTe OGHapyXXeHbl pasnmymsa cuctonudeckon (Vas)
(p = 0,004) ckopocTu kpoBoTOoKa mexay 1 u 2 rpynnamu. Npu nosbiweHHoM MT Hapsgy Co CHUXEHMeM cu-
cTtonuyeckon ckopocTtu kposoToka (Vas) (p = 0,003) Bo 2 rpynne cHmxanacb U obbemMHasa cucTonuyeckas
ckopocTb KpoBoToka (Qas) (p=0,018). [lloBbiWEeHHbIN WHOEKC MacCbl Tena W3MeHsieT W Ynpyro-
anacTuyeckme CBOMCTBA COCYO0B MUKPOLMPKYIATOPHOrO pycna, a UMeHHO: AOCTOBEPHO MOBbLIWAETCS Myrb-
calMOHHbIV nHAekKe (MHaeke Mocnunra) (PI) (p = 0,03). 3akroyeHue. Ha 0OCHOBaHUM NOMYyYEHHbIX pesyrnbTa-
TOB MOXHO cAenaTtb BblBOf, YTO AaXe Y 300POBOV MOSOAEXN OTMEYAITCA HapyLUEHUS MUKPOreMoanHamu-
K/ B MHTAKTHOM MapoAoHTE, YTO FOBOPMUT O MOBLILEHHOM PUCKE Pa3BUTUSA MapodoHTUTa Yy nuuy, ¢ M3bbIToY-
HbIM BECOM WM OXXUPEHUEM KaK CrieCTBME XPOHMYECKOTO HU3KOMHTEHCUBHOMO BOCMANEHWUs U OKUCIMTENb-
Horo ctpecca. CooTBETCTBEHHO, HEODXO0AMMO pa3pabaTbiBaTe Mepbl NPOUNAKTUKN HapPYLLIEHUA MUKpOre-
MOAMHaMVKN B MApOAOHTE AN NpefoTBpaLLEHUS BO3HVKHOBEHWS U TSHXKEMNOro TeYEeHNs XpOHNYECKOro napo-
OOHTUTA NPU OXKUPEHUMN.

KnioyeBble crioBa: runepTeH3uns, MHCYNTMHOPE3UCTEHTHOCTb, METAabONNYECKNA CUMHOPOM, MUKPOLIMPKY-
NAUNS, OXXMPEHUe, NapOAOHTUT, FPENUH.
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METABOLIC SYNDROME AS RISK FACTORS FOR CHRONIC GENERALIZED PERIODONTITIS
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Abstract. Introduction. Obesity is a very common disease worldwide. It has been suggested that it in-
creases susceptibility to chronic generalized periodontitis. The aim of this study was to assess the state of
the microcirculatory bed of intact periodontal disease in individuals with normal and elevated body mass in-
dex to identify the relationship between obesity and periodontal disease. Materials and methods. All the
examined were divided into 2 groups according to body mass index: group 1 (control) — BMI < 25 (average
age 19,9 + 2,1, average weight 54,34 + 4,7); Group 2 — BMI = 25 (n = 25) (average age 20,8 + 2,34, average
weight 92,4 + 5,6). The parameters of microcirculation were evaluated by Doppler ultrasound. Data was ana-
lyzed by GrafPad Prism 8.03 software (USA). Results and discussion. Comparing the parameters of mi-
crocirculation in the periodontium, differences in systolic (Vas) (p = 0,004) blood flow velocity between
groups 1 and 2 were found. With an increased BMI, along with a decrease in systolic blood flow rate (Vas)
(p = 0,003), the volumetric systolic blood flow rate (Qas) also decreased in group 2 (p = 0,018). An increased
body mass index also changes the elastic properties of the vessels of the microcirculatory bed, namely: the
pulsation index (Gosling index) (PI) significantly increases (p = 0,03). Conclusion. Based on the results ob-
tained, it can be concluded that even healthy young people have disorders of microcirculation in the perio-
dontal, which indicates an increased risk of periodontitis in overweight or obese people as a consequence of
chronic inflammatory state and oxidative stress. Accordingly, it is necessary to develop measures to prevent
violations of microcirculation in the periodontal to prevent the occurrence and severe course of inflammatory
periodontal diseases in obesity.

Key words: hypertension, insulin resistance, metabolic syndrome, microcirculation, obesity, periodonti-
tis.

(=130 [m]
Y[OK: 616-037 DOI: 10.24412/1609-2163-2025-1-13-17 EDN XVKXZO ;

KNMUHUHECKOE 3HAHYEHWNE ®EPPUTUHA CITIOHbI ANA ANATHOCTUKA XXENE3OOAE®ULIUTHON
AHEMUN Y OETEUN B AMBYJIATOPHbIX YCITOBUAX

0.B. CENE3HEBA"*, T.A. KYBHELIOBA™, M.A. KOMAPOB™

*O0O0 "Udean", nep. PbiHOYHBIL, 0. 5 nomeuws. 46, kom. 19, 2. Opén, 302001, Poccus
“@®rbOY BO Opnoeckuli FocydapcmeeHHbili YHusepcumem umeHu U.C. TypeeHeeaa,
yn. Komcomorbckas, 0. 25, 2. Open, 302026, Poccusi

AHHoTauusa. enb uccnedoeaHust — onpefeneHne ypoBHS eppuTMHa CrtoHbl Y 300pOBbIX U AETEN C
xenesogeduumtHon aHemuen ang o60CHOBaHUA NPUMEHEHUS 3TOro MeTofa B ambynaTopHoW neanatpuye-
ckovi npakTuke. Mamepuanbl u MemoOdbI uccsiedoeaHusi. Ha 6asax aByx OlompkeTHbIX 06pa3oBaTerbHbIX 1
neyebHO-0340POBMTENBHONO yupexaeHuii r. Opna cToMaTonioroM U NneanaTpoM NPOBOAUIIOCH ABYX3TanHOe
obcneposaHue nogpocTtkoB (¢ 12 oo 18 net gesoyek; ¢ 13 0018 manbyukoB). Ha nepBomM aTane npoBefeHO
cnnowHoe obcnenoBaHne 510 NOAPOCTKOB C onpefeneHvemM remornobvHa 4Yek-TeCTOM W BbISIBIIEHUEM
HaneTa lNpuctnu. Ha BTOpom aTtane MeTo4oM napa - Konui cPopMMUpPOBaHbI ABE rPynnbl: 4ETU C HaNeToMm
Mpuctnn (n = 106) n rpynna 3gopoBbix getern (n = 119). MNokasatenu remornodnHa MccrnefoBarnucb Yek-
TECTOM WM Ha remMaTtosyiorMyeckoM aHanmusaTtope, heppuUTUH CbIBOPOTKU U CIIOHbI ONpeaensanice MeToaoMm
naTeKkcHoW MMMYHOTYpbugumeTpumn. PesynbTtatel n 06cyxaeHus. B 9,8 % cnyyaes y o6cnegoBaHHbIX BbIsB-
neH Hanét MNpuctnm Ha oHe CHKEHUS nokasaTernen remornobuHa meHee 120 r/n. YyBCTBUTENBHOCTb Me-
Toga coctaeuna 87 %, cneundudHocTb 88 %, YTO yka3sbiBaeT Ha OUArHOCTUYECKYI0 3HAYUMMOCTb 3TOro Mpu-
3Haka. Nony4yeHble nokasaTtenu cdepputmHa cbiBopoTkn (103-115 mkr/n; Me = 110) u cbepputrHa cnioHbl (97
— 110 mkr/n; Me = 105) B rpynne 300poBbIX AeTEN UMEIOT CUIbHY0 Npsamyto koppensauuio (r = 89.05 %), uto
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Nno3BonsieT UCMOMb30BaTb HEMHBA3MBHbLIM MeTOA onpefeneHus deppuTnHa CroHbl AN OLEHKNU nyna xene-
3a. Y geten ¢ Hanétom lNpuctnu n remornodrHomM Hke 120 r/n peppuTUH crntoHbl cocTaBun 145-155 mkr/n;
Me = 149, yto B 1,5 pasa Bblwe nokasaTtens cbiBopoTku (95-103 mkr/n; Me = 100) n cengetenscTeyeTt 06
atpodun anuTenusa CNM3NCTOW NOMOCTU pTa, XapakTepHon Ans xenesofeuuntHOM aHemMun. BeisBneHue
Hanéta lMpucTnn Npy pyTMHHOM OCMOTpPEe neauaTpom NonocTu pTa ¢ nocneaywum onpeaeneHuem deppu-
TMHa CMOHbI, YPOBEHb KOTOPOro okaxetcs > 105 Mkr/n, sBnsieTcss 060CHOBaHUEM ANs AUeTUYeCcKon u Meam-
KaMEeHTO3HOM KoppeKLmmn xenesogeunTHON aHeMUN.

KnioueBble crnoBa: getw, xenesogeduumTHas aHemus, remornobuH, Hanet [lpuctnu, wunm Black
Stains, CbIBOPOTOYHbIN heppUTUH, PEPPUTUH CIIHOHBDI.

CLINICAL SIGNIFICANCE OF SALIVARY FERRITIN FOR DIAGNOSIS OF IRON DEFICIENCY ANEMIA
IN CHILDREN IN AMBULATORY SETTINGS

O.V. SELEZNOVA"™, T.A. KUZNETSOVA", M.A. KOMAROV"*

‘LLC "Ideal", 5 Market lane. room. 46, room 19, region Orlovskaya, Orel, 302001, Russia
“Federal State Budgetary Educational Institution of Higher Education “Oryol State University named after
I.S. Turgenev”, Komsomolskaya St., 25, Oryol, 302026, Russia

Abstract. Purpose of the study was to determine the level of salivary ferritin in healthy children and
children with iron deficiency anemia (IDA) to justify the use of this method in outpatient pediatric practice.
Materials and methods. In two public educational and health institutions in Oryol, a two-step examination of
adolescents (girls aged 12-18; boys aged 13-18) was conducted by a dentist and a pediatrician. At the first
stage, a comprehensive examination of 510 adolescents was carried out, with hemoglobin levels determined
by a check-test and the detection of Priestly plaque. At the second stage, two groups were formed using the
para-copies method: children with Priestly plague (n = 106) and a group of healthy children (n = 119). He-
moglobin levels were measured using a check-test and a hematological analyzer, while serum and salivary
ferritin levels were determined using latex immunoturbidimetry. Results and discussion. Priestly plaque
was found in 9.8 % of the examined children with reduced hemoglobin levels below 120 g/L. The sensitivity
of the method was 87 %, and specificity was 88 %, indicating the diagnostic significance of this sign. Serum
ferritin levels (103-115 pg/L; M =110) and salivary ferritin levels (97-110 ug/L; M = 105) in the group of
healthy children showed a strong direct correlation (r = 89.05%), allowing the use of the non-invasive salivary
ferritin determination method to assess iron stores. In children with Priestly plague and hemoglobin levels
below 120 g/L, salivary ferritin levels ranged from 145-155 ug/L; Me = 149, which was 1.5 times higher than
serum ferritin (95-103 ug/L; Me = 100), indicating atrophy of the oral mucosal epithelium characteristic of
IDA. Detection of Priestly plaque during routine pediatric oral examination followed by salivary ferritin deter-
mination (with levels > 105 ug/L) justifies dietary and pharmacological correction of IDA.

Keywords: children, iron deficiency anemia, hemoglobin, Priestly plaque or Black Stains, serum ferritin,
salivary ferritin.

[ =]
YOK: 616.12-008.331.1-071.1:616.153.96 DOI: 10.24412/1609-2163-2025-1-18-21 EDN PQXSHN %
=

YPOBEHb ®AKTOPA POCTA COEAUHUTENBLHOWU TKAHU (CTGF) Y NALUMEHTOB C 3CCEHLUUANDb-
HOWN APTEPUANIbHOW TMNEPTEH3UEN B 3ABUCUMOCTU OT HANMYUA ®AKTOPOB U KAPOMUO-
BACKYJNTAPHOI'O PUCKA

E.B. >KUBYMKOBA", E.A. MONYHWHA", O.C. MOJNTYHNHA™, T.B. TIPOKO®bEBA™
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AHHoTauus. Ljenb uccnedoeaHusi — 3yunTb N nNpoaHanmanpoBaTth ypoBeHb CTGF (Connective-tissue
growth factor) y naumMeHTOB € acceHumanbHon apmepuarnsHol aunepmersued (Al) B 3aBUCUMOCTM OT Hanu-
unsi haKTOPOB pUCKa U KapanoBackynsipHoro pucka. Mamepuansl u Mmemodsb! uccnedoeaHus. B uccnepo-
BaHue 6bino BkntoyeHo 90 nauueHToB ¢ Al, | cTagmen rmnepToHNnYeckor 6one3Hn, HEKOHTPONpyemMoe Te-
yeHne. BospacTt obcneayembix nauneHToB coctasun 39,9 + 4,0 net. lNMpogomkntensHocTb AlC coctaBuna 4
[3; 5] neT. ¥ 80 naumeHToB (88,9 %) 6bIn0 Hanuume cakTopoB pucka All. OnpegeneHune dakropa pocTta co-
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eanHuTenbHomn TkaHn, CTGF nposogunu metogoM MMMyHodepMeHTHOro aHanunsa. CtatucTnyeckuii aHanms
NpoBOAMNCS C UCNOMb3oBaHNeM nporpaMmmbl IBM SPSS Statistics 26.0 (CLUA). Pesynbmamsbi u ux o6cyx-
denHue. Y nauneHToB ¢ Al' ypoBeHb CTGF nmeeTt ctaTcTMiecky 3HaumMmMble pasnuums (p = 0,003) B 3aBucu-
MOCTW OT KapAMOBacCKynsapHoro pucka. Tak, yposeHb CTGF cTaTucTM4eckn 3Ha4MMO Bbllle Y NauueHToB C
BbICOKUM KapAMOBaCKYISAPHbLIM PUCKOM MO CPaBHEHUIO Kak C naumMeHTamm ¢ Hu3kmum (p = 0,024), Tak n ¢ yme-
PEeHHbIM KapauoBackynspHeiM puckom (p = 0,004). Takke ypoBeHb CTGF 6bin1 CTaTUCTUYECKN 3HAYUMO Bbl-
we (p < 0,001) y naumeHTOB C HanMunem GakTOpOB pUCKa Mo CPaBHEHMUIO C NaumMeHTamu 6e3 HuX, y Naunex-
TOB ¢ 3 1 bonee hakTopamum p1cka No CpaBHEHUIO C NaumeHTamu ¢ 1-2 dpaktopamu pucka (p = 0,013) n 6e3
Hux (p = 0,064). NMpyn 3TOM CTAaTUCTUYECKM 3HAYMMbIE pa3nnunst ypoBHS CTGF B 3aBUCMMOCTM OT PasfinyHbIX
haKTOpOB puCKa ObiNn BbISIBIIEHBI TONBKO B OTHOLUEHUM M3ObLITOYHOM Macchl Tena (p < 0,001). 3aksroye-
Hue. YcTaHoBfeHa 3aBMcUMOCTb ypoBHA CTGF y naumeHToB € acceHumanbHon AlT OT Hanmumsa akTopoB
pycka 1 KapanoBacKynspHOro pucka.

KnioueBble cnoBa: acceHUmanbHas aptepuanbHas rmnepTeHsus, akTtopbl pucka, kapauoBackynsap-
HbI pUCK, dhakTopa pocTa COeaMHUTENBHOW TKaHMW.

LEVEL OF CONNECTIVE TISSUE GROWTH FACTOR (CTGF) IN PATIENTS WITH ESSENTIAL
HYPERTENSION DEPENDING ON THE PRESENCE OF RISK FACTORS AND CARDIOVASCULAR
RISK

E.V. ZHIVCHIKOVA'", E.A. POLUNINA™, O.S. POLUNINA", T.V. PROKOFYEVA™

*Astrakhan Clinical Hospital" FGBUZ YOUMC FMBA of Russia, Anatoly Sergeev St., 13, Astrakhan,
414000, Russia
"FGBU HE Astrakhan State Medical University of the Ministry of Health of Russia, 121 Bakin Street, Astrakhan,
414000, Russia

Abstract. The purpose of the study is to investigate and analyze the level of CTGF (Connective-
Tissue Growth Factor) in patients with essential arterial hypertension (HT) depending on the presence of risk
factors and cardiovascular risk. Materials and methods. The study included 90 patients with HT, stage | of
hypertension, uncontrolled course. The average age of the patients was 39.9 + 4.0 years. The duration of HT
was 4 [3; 5] years. 80 patients (88.9 %) had the presence of risk factors for HT. The determination of con-
nective tissue growth factor, CTGF, was carried out by enzyme immunoassay. Statistical analysis was per-
formed using IBM SPSS Statistics 26.0 (USA). Results and discussion. In patients with HT, the level of
CTGF shows statistically significant differences (p = 0.003) depending on cardiovascular risk. The level of
CTGF was statistically significantly higher in patients with high cardiovascular risk compared to those with
low (p = 0.024) and moderate cardiovascular risk (p = 0.004). The level of CTGF was also statistically signifi-
cantly higher (p <0.001) in patients with risk factors compared to those without them, in patients with 3 or
more risk factors compared to those with 1-2 risk factors (p = 0.013) and those without them (p = 0.064). Sta-
tistically significant differences in the level of CTGF depending on various risk factors were found only in rela-
tion to excess body weight (p < 0.001). Conclusion. A dependence of the CTGF level in patients with essen-
tial HT on the presence of risk factors and cardiovascular risk was established.

Keywords: essential arterial hypertension, risk factors, cardiovascular risk, connective tissue growth
factor.
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3ABMCUMOCTb YPOBHS BEJKA TEM/IOBOIO LLIOKA 70 OT KJWIHlfIKO—AHAMHECTVILIECKOVI 5
XAPAKTEPUCTWUKU NALIMEHTOB C APTEPUATIbHOU TMIMEPTEH3NEN HA ®OHE ACTPAXAHCKOW
PUKKETCMO3HOW NUXOPALOKHN

K.B. KOTPAJIEBA, E.A. MOMNOB, O.C. NMOJIYHVHA, E.A. NMOJTYHNHA

@r60Y BO AcmpaxaHckuli TMY MuH3dpasa Poccuu, yn. bakuHckas, 0. 121,
2. AcmpaxaHb, 414000, Poccus

AHHoTauus. Yenb uccredoeaHusi — U3yu4nTb 3aBUCUMOCTb YPOBHS 6esika mennogozo woka 70 (BTLU
70) OT KITMHMKO-aHAMHECTUYECKOM XapaKTePUCTUKM MaLUMEHTOB C apmepuarnbHou aurnepmeH3uel (AlN) Ha
doHe AcmpaxaHckol pukkemcuosHol nuxopadku (APJ1). Mamepuanbi u Memodbi uccsiedoeaHusi. B uc-
cnegoBaHue Obin BKIIOYEH 71 naumeHT ¢ acceHumanbHon AlT (eunepmoruyeckol 6onesHbio (I'B)). U3 koTo-
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pbix y 38 naumneHToB 6bina Al Ha cdoHe APJ1 (cpegHeTsxenas cdopma) u y 33 naumneHtoB Al 6e3 APJ1. C
OCNOXHeHHbIM TedeHnem APJ1 6biro 12 ven. (31,6 %). lNoBbllWeHNe YPOBHA CPEAHECYTOYHOTO apmepuarib-
Hoeo daeneHuss A (CAL/OAL) B nepunopn pasrapa APJ1 6bino 3apernctpuposaHo y 100 % nauueHToB. B ne-
puoa pekoHBanecueHunn APJT —y 20 yen. (52,6 %) 6b1n0 3aperncTpupoBaHo MOBbLILLEHWE YPOBHS cpefHe-
cytouHoro ALl (CAO/OAL). Onpenenenue yposHs BTLU70 B cbiBOpOTKE KPOBWU MPOBOAMIOCE METOAOM UM-
MyHO(PepMEHTHOro aHanu3a c nomoLbio TecT-Habopa Hsp 70 HighSensitivity EIA Kits (Stressgen). Pe-
3ynbmamesl u ux ob6cyxdeHue. Y nauneHToB ¢ A" Ha dpoHe APJ1 npu BbiNMcke U3 MHAEKLMOHHOMO cTaumo-
Hapa ypoBeHb BTLU 70 6bin cTaTucTMYeckn 3Haummo Bbiwe (p < 0,001), yem y naumeHToB ¢ AlC 6e3 APJI.
YposeHb BTW 70 ctatucTnyeckn 3HauymMmo Bbile y nauueHToB co |l ctaguen I'b no cpaBHeEHUIO C nauueH-
Tamu ¢ | ctagmeni I'b kak y nauneHToB ¢ Al' Ha poHe APJ1, Tak n ¢ Al' 6e3 APJ1 (p = 0,007 n p < 0,001, cooT-
BETCTBEHHO). Mpn cpaBHeHun ypoBHa BTLL 70 B 3aBMCUMOCTM OT cCepaeyvHO-CocyamncToro pucka npu Arl,
CTaTUCTMYECKM 3HadMMble pasnuumsa (p = 0,002) 6binu Tonbko y naumeHtoB ¢ AlT 6e3 APJ1. AHanu3 ypoBHs
BTL 70 B 3aBMCMMOCTM OT Nona He nokasan CTaTUCTUYECKN 3HAYMMbIX pasnuunii. MMpu Beinucke U3 NHGEK-
LUMOHHOro ctauuoHapa y 68,4 % nauueHtoB ¢ Al' Ha doHe APJ1 yposeHb BETLU 70 6bin Bbille 3HA4YEHUIN Me-
OnaHbl 1 UHTEPNPOLEHTUNBHbLIX pa3MmaxoB nauneHTos ¢ AlT 6e3 APJL. [Npu aTom ypoBeHb nsyvyaemoro 6enka
BblLLlEe 3HAYEHUIN MeauaHbl U MHTEPNPOLIEHTUMBHBIX padmaxoB rpynnbl AT 6e3 APJ1 6bin y 90 % naumeHToB,
Yy KOTOpbIX MOBbILANCA ypoBeHb cpeaHecyTouHoro Al B nepuopn pekoHBanecueHumn APJl, y 84,6 % nauu-
€HTOB, Yy KOTOpbIX ObINo ocrnoxHeHHoe TeveHne APJT ny 100 % naumneHTOoB, Y KOTOPbIX ObINIO 3aperncTpupo-
BaHO nosbiweHne ALl B nepuog pekoHsanecueHumn APJT n 6bino ocnoxHeHHoe TedeHne APJ1. 3aknroye-
Hue. [MonyyeHHble pe3ynbTaThl CBUAETENbCTBYET O HanmMyumn 3asucumoctn yposHs BTLI70 y naumeHTOB C
Al Ha cboHe APJT npu BbINUCKE U3 MHAPEKLMOHHOMO CTaumoHapa ot ctaguu b, NoBbILWEHNS YPOBHA cpeaHe-
cyTodHoro Al B nepuoz pekoHsanecueHunn APJT n Hanuumna ocnoXHeHHoro TedeHnsa APJI.

KnioyeBble cnoBa: aptepuanbHas runepteHsus, AcTpaxaHCkas PpUKKeTCMO3Has nuxopagka, 6enok
Tennosoro woka 70, nepnoa pekoHBanecueHUnn, OCNoXHEHHOe TedeHne.

DEPENDENCE OF HEAT SHOCK PROTEIN 70 LEVEL ON CLINICAL AND ANAMNESTIC
CHARACTERISTICS OF PATIENTS WITH ARTERIAL HYPERTENSION AGAINST THE BACKGROUND
OF ASTRAKHAN RICKETTSIAL FEVER

K.V. KOTRALEVA, E.A. POPOV, O.S. POLUNINA, E.A. POLUNINA

Federal State Budgetary Educational Institution of Higher Education “Astrakhan State Medical University
of the Ministry of Health of Russia’, 121 Bakuinskaya St., Astrakhan, 414000, Russia

Abstract. Purpose of the study was to investigate the relationship between the level of heat shock pro-
tein 70 (Hsp70) and the clinical and anamnestic characteristics of patients with arterial hypertension (AH)
against the background of Astrakhan spotted fever (ASF). Materials and Methods. The study included 71
patients with essential hypertension (hypertensive disease, HD), of which 38 had AH in combination with
ASF (moderate form), and 33 had AH without ASF. Complicated ASF was observed in 12 patients (31.6 %).
An increase in average daily blood pressure (systolic/diastolic BP) during the acute stage of ASF was rec-
orded in 100 % of patients. During the convalescence period, elevated average daily BP (systolic/diastolic)
was observed in 20 patients (52.6 %). The HSP70 level in serum was determined using enzyme-linked im-
munosorbent assay (ELISA) with HSP70 High-Sensitivity EIA Kits (Stressgen). Results and Discussion. In
patients with AH combined with ASF, the HSP70 level at discharge from the infectious diseases hospital was
significantly higher (p < 0.001) than in patients with AH without ASF. The HSP70 level was also significantly
higher in patients with stage Il HD compared to those with stage | HD in both groups (p =0.007 and
p < 0.001, respectively). A comparison of HSP70 levels based on cardiovascular risk in AH showed statisti-
cally significant differences (p = 0.002) only in patients with AH without ASF. No significant differences in
HSP70 levels were observed based on sex. At discharge, 68.4 % of patients with AH and ASF had HSP70
levels exceeding the median and interpercentile ranges of patients with AH without ASF. HSP70 levels ex-
ceeding the median and interpercentile ranges of the AH without ASF group were observed in 90 % of pa-
tients with elevated average daily BP during ASF convalescence, 84.6 % of patients with complicated ASF,
and 100 % of patients with both elevated BP during ASF convalescence and complicated ASF. Conclusion.
The results indicate a relationship between HSP70 levels in patients with AH and ASF at discharge from the
infectious diseases hospital and the stage of HD, increased average daily BP during ASF convalescence,
and the presence of complicated ASF.

Keywords: arterial hypertension, Astrakhan spotted fever, heat shock protein 70, convalescence period,
complicated course.
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ANEKTPOMUOIPA®UYECKOE UCCIIEAOBAHUE XKEBATEJNbHbIX MbILLL]
Y NErKOATJIETOB-MAPA®OHLIEB

0.C. OXOTHUMKOBA, A.E. JOPO®EEB, A.B. CEBBMTOB, M.1O. KYSHELIOBA, K.A. EPLLIOB

®eldepasibHoe eocydapcmeeHHOE a8MOHOMHOe obpa3osameribHoe y4pexdeHue [Nepeabiti Mockosckul
eocydapcmeeHHbIlU MeduyuHcKull yHugepcumem um. .M. CeyeHosa MuHucmepcmea 30pagooxpaHeHUst
Poccutickoli ®edepavuu, bonbwas lNupozosckas yn., 4. 2, cmp. 4, e. Mockea, 119435, Poccusi

AHHoTauus. Ljenb uccnedoeaHusi — NPOBECTU 3neKTpoOMMOrpadmnyeckoe nccrneaoBaHe cpeay nerko-
atneToB-MapadoHLEB, OLEHUTb NOMNyYeHHbIE JaHHble N MPOBECTU CPaBHUTENbHbLIN KOPPENSLMOHHbIN aHa-
nn3 B 3aBMCMMOCTU OT cTaxa ydactus B MapadoHax. Mamepuanbl u memodsb! uccnedoeaHusi. B uccne-
JoBaHuun npuHanu ydyactne 144 nauueHta B Bo3pacTe oT 18 o 45 net. B uccnegosaHue Bkmnoyany nauueH-
TOB, KOTOpblE Ha NOUTENLCKOM YPOBHE 3aHMMatoTCa 6erom Ha AnVHHbIE AMcTaHLmKn. [auneHTsbl Bbinm pac-
npeaeneHbl B 3aBUCUMOCTK OT 6EroBoro ctaxa Ha Tpu rpynnbl. [pyrna 1 — CNOPTCMEHbI, UMetoLLMe CTax oT
1 roga go 3 neT; epynna 2 — CNOPTCMEHbI, UMetoLwme ctax ot 3 neT Ao 5 neT; epynna 3 — CNOPTCMEHHI,
nmetowne ctax bonee 5 net. Bcem naumeHTam NpoBOAMIIOCH INEKTPOMMOrpaddUYecKoe nccnenoBaHne xe-
BaTeNbHbIX MbIWL. Perncrpauusa ctatmyeckmx npob npoBoAUTCS B M3OMETPUYECKOM PEXMME, NMPU 3TOM
MbILLLBI ObINM COKpaLleHbl MOCTOSIHHO. [ony4YeHHble AaHHble 3aHOCKNM B Tabnuuy 1 NpoBoAnnM CTaTucTu-
Yyeckyo 0bpaboTky. Pesynbmambl u ux obcyxodeHue. CornacHo Nosfy4YeHHbIM AaHHbIM NPy aHanua3e AaH-
HbIX 3NeKTpoMuorpacmm B 3aBMCMMOCTU OT CMOPTMBHOIO CTaxa, Hamu Obiny onpegeneHbl CTaTUCTUYECKM
3Hauumble pasnuuusa (p < 0,001). Mpu yBenuyeHun ctaxa yyvacTus B MapadoHCKMX 3aberax npoucxoaut
yBenuyeHne nokasaTtenen anektpomuorpacuu. MNpu yBenuueHun nCnMxoaMoLMOHaNbLHON U (buanyeckomn
Harpysku, COMyTCTBYIOLLEN YHACTMIO B COCTA3aHUAX, MOXHO HabnogaTte yBenuyeHne amnnuTyabl konebaHmm
noTeHumMana eBaTerbHbIX MbILIL, YTO MMEET 3Ha4YeHne B P13NONOrMmM He TOMNbKO CMOopTa, HO U NOBCEOHEB-
HOW XW3HU. Bbleodbl. Pe3ynbTaTbl Hallero uMccneaoBaHWsi MOKasbiBalT, YTO CyLLECTBYeT B3aMMOCBS3b
mMexay 6eroBbiM CTaeM M YPOBHEM 3MeKTpOMMorpadun xesaTterbHbIX Mbiwy,. 10 AaHHBIM McCcneaoBaHus
MOXHO cAenaTtb BbIBOA O MOBBILLEHUN YPOBHS 3NIEKTPUYECKOro NoTeHuuana B XXeBaTesbHbIX MbILLaX C yBe-
nnyeHvem 6eroBoro ctaxa y nerkoatneToB-mapadoHLEB.

KnioueBble cnoBa: anekTpomuorpadms, xxeBaTenbHas MycKynaTtypa, nerkas atnertuvka, oer.

ELECTROMYOGRAPHIC STUDY OF THE MASTICATORY MUSCLES IN MARATHON RUNNERS
0.S. OKHOTNIKOVA, A.E. DOROFEEYV, A.V. SEVBITOV, M.YU. KUZNETSOVA, K.A. ERSHOV

Federal State Autonomous Educational Institution of Higher Education First Moscow State Medical University
named after .M. Sechenov, Ministry of Health of the Russian Federation, Bolshaya Pirogovskaya St., 2,
building 4, Moscow, 119435, Russia

Abstract. The purpose of the study was to conduct an electromyographic examination among mara-
thon runners, assess the obtained data, and perform a comparative correlation analysis depending on the
marathon participation experience. Materials and Methods. The study involved 144 patients aged 18 to 45
years. Participants were amateur long-distance runners. The patients were divided into three groups based
on their running experience. Group 1 consisted of athletes with 1 to 3 years of experience; Group 2 included
athletes with 3 to 5 years of experience; and Group 3 consisted of athletes with more than 5 years of experi-
ence. Electromyographic examinations of the masticatory muscles were performed for all patients. Static
tests were conducted in an isometric mode, with the muscles being constantly contracted. The obtained data
were recorded in a table and subjected to statistical processing. Results and Discussion. According to the
data obtained, statistical differences (p < 0.001) were identified when analyzing the electromyography data in
relation to the sports experience. As the experience in marathon running increases, the electromyographic
indicators increase. With the increase in psycho-emotional and physical load associated with competition
participation, an increase in the amplitude of the masticatory muscle potential fluctuations can be observed.
This is significant not only in sports physiology but also in daily life. Conclusion. The results of our study
show that there is a correlation between running experience and the level of electromyography in the masti-
catory muscles. Based on the research, it can be concluded that the level of electrical potential in the masti-
catory muscles increases with the increase in running experience among marathon runners.

Keywords: electromyography, masticatory muscles, athletics, running.
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KOPPUTNPYIOLLIEE OEACTBUE MOHOHYKIEAPHbIX KIIETOK MYNOBUHHO-NJTALEHTAPHOW
KPOBU YENOBEKA B MOAENIN AABIOBAHT-MHAYUUWPOBAHHOIO PEBMATOUOHOIO APTPUTA

AK. BAOTUEB, E.I'. NYXAEBA, ®.K. PYPYA, ©.3. BATAIOBA, XK.I'. PAPHNEBA

UHemumym 6uomeduyuHckux uccnedosaHuli — ¢punuan ®FbYH ®edepanbHo20 Hay4YHO20 UeHmpa
«Bnadukaekasckuli Hay4Hbll ueHmp Pocculickol akademuu Hayk», yn. NywkuHckas, 0. 47, e. Bnadukaekas,
362025, Poccusi

AHHoTauusA. BeedeHue. PeBmaTonaHbIM apTpUT SABMSIETCs Hanboree pacnpocTpaHeHHbIM peBMaTnye-
CKUM ayTOMMMYHHbIM 3ab0neBaHneM, C XPOHUYECKUM MPOrpPeCcCUpyoLiMM TEYEHUEM U CUCTEMHbLIM BOCMa-
NUTENbHBLIM NOPaXXeHWEM BHYTPEHHWX OpraHoB, Tpebyowum AnMTensHoOW Tepanuu. HegoctaTouHbln Tepa-
neBTUYECKMN 9DEKT UCNONb3yeMbIX NekapcTB 1 OpMUPOBaHNE YCTOMUYMBOCTU K HUM NPUBOOUT K MOUCKY
HOBbIX METOLOB NeveHus. B gaHHon paboTe Mbl nocTtaBunu nepeq cobon yesib — N3yunTb BNUSIHUE MOHO-
HYKII€apHbIX KIemokK ryrnosuHHo-niaueHmapHot kpoesu 4esnoseka (MKIIMKY) Ha pasBuTue aabloBaHT-
WHOYLMPOBaHHOIO peEBMATOMAHOIO apTputa y kpbic. Mamepuansl u Memods! uccsiedosaHusi. B xoge pa-
60Tbl ObINKM UCNonb30BaHbl caMubl Kpbic NHUK Wistar, pasgeneHHble Ha rpynnbl: 1 — HeraTMBHbINA KOHTPOIb
(BBOAMNM B NpaByl 3a[HIO0 KOHEYHOCTb MOOKOXHO WM30TOHUYECKUWA pacTBOpP XJlopuaa HaTpusa); 2 — Nosu-
TUBHbIA KOHTPOSb (MHBLEKLMS B NPaByl0 3a4HIOK KOHEYHOCTb MOMHOro aabloBaHTa PpenHaa B obveme 0,1
mMn Ha 200 r macchl Tena (M. T.)); 3 — «ONbIT MUH.» ABYyKpaTHOe BBeAeHWe B XBOCTOBY BeHy MKIMKY —
428,57 MnH/Kr M. T.; 4 — «onbIT Makc.» ABykpaTHoe BBeaeHne MKITMKY — 857,142 mnH/kr m. T. [NepBoe BBe-
AeHne NpousBoaunock B Havane akcnepumeHTa (1-n geHb), BTopoe — Ha 24-n geHb. o npowectsuun 30-n
CYTOK, XXMBOTHbIM OMbITHLIX FPYnM, BBOAUN NONHbIA agbioBaHT OperiHaa. [ns OUuEeHKM MHTEHCMBHOCTU BOC-
nanuTenbHOro npouecca MOHUTOPUPOBANM YUCIEHHOCTb WMMYHHOKOMMETEHTHbIX KNEeTOK (HenTpodunbl,
nMMAOUNTbl, MOHOUMUTBI), TOPU3OHTANbHYIO W BEPTUKANbHYKD [OBUraTenbHYD U OPUEHTUPOBOYHO-
nccnenoBaTeribCkylo aKTUBHOCTb (METOL, «OTKPLITOrO MOMsi»), MPOBOAUIIN MaKpOCKOMUYECKNE UCCrenoBa-
HUS BHYTPEHHUX opraHoB. Pe3ynbmambl uccnefoBaHus nokasanu, 4to seegeHve MKIIMKY npuBogut k
CHWXKEHMWIO TSHKECTM BOCManuTENbHOIO Mpouecca, BO3HUKAKWLWEro B npouecce hOpPMMPOBaHUSA MoOZenw,
a4 bloBaHT-UHAYLMPOBAHHOIO PEBMATOMAHOIO apTpuTa y KpbIC, YTO COMPSXKEHO C BOCCTAHOBMEHUEM B CU-
CTEMe KPOBU OMNbITHbIX FPYMM KONMYECTBA 3€PHUCTbIX U HE3EPHUCTbIX (POPM NENKOLMTOB A0 aHanormyHbIX
nokasaTenen B MHTaKTHbIX rpynnax; yBenuyeHnem ropnsoHTanbHOW 1 BepTUKanbHOW ABUraTenbHOW akTuB-
HOCTW KPbIC OMbITHLIX FPYMM MO CPaBHEHWUIO C XUBOTHBLIMU MO3UTUBHOIO U HEraTUBHOrO KOHTponewn. B onbiT-
HbIX rpymnnax oTMeYeHbl N3MEHEHWS MACCOBbIX KOI(MULMEHTOB Ha POHE AaHHbIX MO3UTUBHOIO U HeraTuBe-
HOro KOHTPOMEN: MaccoBbIN KOIMULMEHT NEYEHN OOCTOBEPHO yBENMYNCH Ha 22 % B «OMbIT MUH.» U Ha
37 % B «OMbIT MakKC.» MO CPABHEHMWIO C MO3UTUBHBIM KOHTPONEM W HEAOCTOBEPHO U3MEHMIICA C OAaHHbIMU
HeraTMBHOIO KOHTpons. MaccoBbii k03h(PMUNEHT NOMKENYAOYHON >Xenesbl JOCTOBEPHO YMEHbLUMUICHA Ha
26 % B «OMbIT MUH.» U Ha 23 % B «OMbIT MaKC.» MO CPABHEHMWIO C NMO3UTUBHBIM KOHTPOMNEM U HEQOCTOBEPHO
— C rnokasaTefleM HeraTMBHOIro KOHTpons. 3aksmrodeHue. Pe3ynbraTtbl MCCNedoBaHUsS CBUMAETENbCTBYIOT O
3(pPEeKTUBHOCTM KNETOYHOW Tepanum B MOAENV aabloBaHT-MHAYLUMPOBAHHOIO PEBMATONAHOrO apTpuTa, YTo
MOXeT ObiTb 00yCnoBneHo MoandmrKaumnen KNneTouHbIX 1 rymoparnbHbIX (pakTopoB BPOXAEHHOrO MMMYHUTE-
Ta MKIIMKY.

KniouyeBble crnoBa: ayTOMMMYyHHble 3aboneBaHusi, MOAENMPOBAHWE WMMMYHHbIX MATOMOMMN, MOHO-
HyKneapHble KNeTKU NyNnoBUHHO-MNNAaLEeHTapHOM KPOBM YeNnoBeKka, pEBMaTOMAHbIN apTpuT.

CORRECTIVE ACTION OF MONONUCLEAR CELLS OF HUMAN UMBILICAL-CORD PLACENTAL
BLOOD IN A MODEL OF ADJUVANT-INDUCED RHEUMATOID ARTHRITIS

A.K. BADTIEV, E.G. PUKHAEVA, F.K. RURUA, F.E. BATAGOVA, Z.G. FARNIEVA

Institute of Biomedical Research — Branch of the Federal State Budgetary Scientific Institution
Federal Research Center "Vladikavkaz Scientific Center of the Russian Academy of Sciences,"
Pushkinskaya St., 47, Vladikavkaz, 362025, Russia

Abstract. Introduction. Rheumatoid arthritis is the most common rheumatic autoimmune disease, with
chronic progressive course and systemic inflammatory damage to internal organs, requiring long-term thera-
py. The insufficient therapeutic effect of the drugs used and the development of resistance to them lead to
the search for new treatment methods. The purpose of this study was to investigate the effect of human
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umbilical-placental blood mononuclear cells (MCUB) on the development of adjuvant-induced rheumatoid
arthritis in rats. Materials and Methods. Male Wistar rats were used, divided into groups: 1 — negative con-
trol (subcutaneous injection of isotonic sodium chloride solution into the right hind limb); 2 — positive control
(injection of Freund's complete adjuvant into the right hind limb at a dose of 0.1 ml per 200 g body weight); 3
— "min. dose" — two injections of MCUB at a dose of 428.57 million/kg body weight via tail vein; 4 — "max.
dose" — two injections of MCUB at a dose of 857.142 million/kg body weight. The first injection was adminis-
tered at the beginning of the experiment (day 1), the second on day 24. After 30 days, the rats in the experi-
mental groups received complete Freund’s adjuvant. To assess the intensity of the inflammatory process,
the number of immunocompetent cells (neutrophils, lymphocytes, monocytes), horizontal and vertical motor
and exploratory activity (open field method), and macroscopic examination of internal organs were moni-
tored. Results. The study showed that the administration of MCUB resulted in a reduction in the severity of
the inflammatory process occurring during the formation of the adjuvant-induced rheumatoid arthritis model
in rats. This was associated with the restoration in the blood system of the experimental groups of the num-
ber of granulocytic and nongranulocytic forms of leukocytes to levels similar to those in the intact groups, as
well as an increase in the horizontal and vertical motor activity of the rats in the experimental groups com-
pared to those in the positive and negative control groups. In the experimental groups, changes in mass co-
efficients were observed relative to the data from the positive and negative controls: the liver mass coeffi-
cient significantly increased by 22% in the "min. dose" group and by 37% in the "max. dose" group compared
to the positive control, and insignificantly changed compared to the negative control. The pancreas mass
coefficient significantly decreased by 26% in the "min. dose" group and by 23% in the "max. dose" group
compared to the positive control and insignificantly compared to the negative control. Conclusion. The re-
sults of the study indicate the effectiveness of cellular therapy in the model of adjuvant-induced rheumatoid
arthritis, which may be due to the modification of cellular and humoral factors of innate immunity by MCUB.

Keywords: autoimmune diseases, modeling of immune pathologies, human umbilical-placental blood
mononuclear cells, rheumatoid arthritis.
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3HAYEHME YPEMUYECKNX TOKCUHOB MMKPOBHOIO NMPONCXOXAEHUA
B PEMOOENNPOBAHUU CEPOLUA Y BOJIbHbIX HA MPOrPAMMHOM rEMOOVAIU3E

M.O. MATYEHKOB*, E.B. WWEPBAKOB*, O.1. PABOBA*, A.E. TPAHOWHA*, K.A. IEOHOB**,
n.n. COeONEB**, M.B. BAXAPOB*

*@OIr6BOY BO «BoeHHo-meduyuHckasi akademusi umeHu C.M. Kuposa» MO P®,
yn. Akademuka Jlebedesa, 0. 6, 2. CaHkm-llemepbype, 194044, Poccus
**0O0O0 «3k3akma Jlabcy, Hay4Hbili npoesd, 0. 20, cmp. 2, e. Mockea, 117246, Poccusi

AHHoTauus. Lenb uccnedosaHusi — n3y4ntb 0COOEHHOCTN peMoaenupoBaHms cepaua y 6onbHbIX Ha
NporpaMMHOM reMoguanuse, a Takke OUEHUTb CBA3b BbISIBMEHHbIX U3MEHEHWU C COAepXaHneMm ypemuye-
CKMX TOKCMHOB MUKpOBHOro npoucxoxaeHus. Mamepuanbl u memodbl uccnedoeaHusi. [poBeneH cpas-
HUTENbHbIV aHanM3 napameTpoB axokapauorpadum y 80 remoamnanmnaHbix 6ombHbIX 1 80 nuy 6e3 Hapylle-
HUA PYHKLMKM noyek. KoHLeHTpauuio nHaokeun cynbdara 1 n-kpesun cynbgaTta B CbiIBOPOTKE KPOBU OLEHU-
BanM METo40M UMMYHO(EPMEHTHOrO aHanusa, TpumeTunamMmmH-N-okcuaa — MeTO4OM XMOKOCTHOM Xpomaro-
rpacdun/macc-cnektpomeTpun. HesaBmcrMble accoumaummn Mexay nokasaTensiMm nayyanm ¢ noMoLbl MHO-
rodakToOpHOro perpeccMoHHOro aHanuaa C MOMNpPaBKOW Ha TpagULUMOHHbIE haKTOpbl CepAEeYHO-COCYaANCTOro
pucka 1 pakTopbl, cneuMdpudHble ONsi TePMUHANbLHOM MOYEYHON HeOOoCTAaTOYHOCTU. Pe3ysibmamsbl u ux
obcyxdeHue. Y 6onbHbIX Ha Ananuse Habnganuch BblpaXeHHbIE CTPYKTYPHO-(PYHKLMOHANbHbIE HapyLue-
HMA BCex kamep cepaua. [1py 3TOM KOHLUEHTPaLMN U3YYEHHbIX YPEMUYECKUX TOKCUHOB NoKasanu 3HauvmMyto
koppensumio ¢ 60MbLWLNHCTBOM U3MEHEHHbIX napameTpoB. B ckoppeKkTMpoBaHHbIX MOAENAX MHOrOMEpPHOM
NVHENHOW perpeccum MoBbILEHHOE CoAepXaHWe WHOOKCWN cynbdarta, n-kpesun cynbdata n TpumeTy-
namuH-N-okcmga 660 He3aBMCMMO CBA3aHO MPENMYLLECTBEHHO C nokasaTensaMu, XapakTepusyowumn ru-
nepTpoduUo U OUacTonmMyeckyo OUCAYHKLMIO NEBOro xenygoyka. 3akmrodeHue. NonydyeHHble pesynbTaThbl
npegocTaBnseT AOMONHUTENbHbIE JOKa3aTenbCTBa 3HAYMMOW PONM MOBLILEHHOrO ChIBOPOTOYHOIO YPOBHS
YPEMMYECKNX TOKCMHOB MUKPOBHOIO NPOVCXOXAEHUS B Pa3BUTUN CEPAEYHO-COCYANCTBIX OCIOXHEHWI Y N
Ha guanuse. 3T JaHHble MOTYT feYb B OCHOBY pa3paboTKy HOBbIX METOAOB fleYEHMS C LENblo yy4lleHuns
NPorHo3a 60MbHbIX XPOHUYECKOW OOME3HbI0 MOYeEK.
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KniouyeBble croBa: ypeMU4eckne TOKCUHbI, TEpMUHaNbHas novyedyHass He4oCTaTOYHOCTb, remMoananms,
pemoaenvpoBaHue cepaua, rmnepTpodus NeBoro Xxenyaoyka, avactonmyeckas AUNCeyHKUMS.

THE ROLE OF MICROBIAL DERIVED UREMIC TOXINS IN HEART REMODELING IN PATIENTS ON
HEMODIALYSIS

M.O. PYATCHENKOV", E.V. SHCHERBAKOV", O.l. RYABOVA®, A.E. TRANDINA"*, K.A. LEONOV", P.D.
SOBOLEV™”, M.V. ZAKHAROV"

*Federal State Budgetary Educational Institution of Higher Education "Military Medical Academy named after
S.M. Kirov" of the Ministry of Defense of the Russian Federation, Akademika Lebedeva St., 6,
St. Petersburg, 194044, Russia
“LLC "Exacte Labs", Nauchny drive, 20, Bldg. 2, Moscow, 117246, Russia

Abstract. The purpose of the study is to investigate the features of heart remodeling in patients on
hemodialysis and assess the relationship between the identified changes and the levels of uremic toxins of
microbial origin. Materials and methods. A comparative analysis of echocardiographic parameters was
conducted in 80 hemodialysis patients and 80 individuals without kidney dysfunction. The concentrations of
indoxyl sulfate and p-cresyl sulfate in serum were measured by enzyme-linked immunosorbent assay, and
trimethylamine-N-oxide by liquid chromatography/mass spectrometry. Independent associations between
parameters were studied using multivariate regression analysis, adjusted for traditional cardiovascular risk
factors and factors specific to end-stage renal disease. Results and discussion. Patients on dialysis exhib-
ited significant structural and functional disorders in all chambers of the heart. The concentrations of the
studied uremic toxins showed a significant correlation with most of the altered parameters. In the adjusted
models of multivariate linear regression, elevated levels of indoxyl sulfate, p-cresyl sulfate, and trimethyla-
mine-N-oxide were independently associated primarily with parameters reflecting left ventricular hypertrophy
and diastolic dysfunction. Conclusion. The results provide additional evidence of the significant role of ele-
vated serum levels of microbial-origin uremic toxins in the development of cardiovascular complications in
dialysis patients. These findings may form the basis for the development of new treatment methods aimed at
improving the prognosis of patients with chronic kidney disease.

Keywords: uremic toxins, end-stage renal failure, hemodialysis, heart remodeling, left ventricular hyper-
trophy, diastolic dysfunction.
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NATONOIMMYECKUE BbIAENEHUA U3 COCKOB
(0630p NuTepaTtypbl)

A.3. T'YCEWHOB", B.1. ®EAOPULLEB™

*OrB0Y BO «Tynbckuli 20cydapcmeeHHbIl yHugepcumemy, MeoOuUUUHCKUL uHcmumym,
yn. bonduHa, 0. 128, 2. Tyna, 300012, Poccus
*HY3 «KnuHuyeckasi 6onbHuya «PXK-MeduuyuHay, yn. mumpusi YresiHoea, 0. 8, 2. Tyna, 300013, Poccusi

AHHoTauuA. BeedeHue. BblgeneHnss n3 cocka sIBNSKOTCA TPETbUM MO PaChpOCTPAHEHHOCTU CUMMTO-
MOM 3ab0oneBaHU MOJIOYHON XXenesbl nocrne 60neBoro CMHApPOMa M o4yaroBoro obpasoBaHusi. Boigenenus
N3 cocka B OCHOBHOM CBs3aHbl C 4OOpokayecTBEHHbIMKU 3aboneBaHUsIMU. Pak MONOYHON kenesbl BbiSBIS-
etcs B 5-12 % cnyyaeB. [luarHocTnyeckme MeponpuaTusi NaLMeHTOB C BblAENEHUAMU U3 COCKa HAYMHaKTCSA
C U3y4YyeHusa aHamHe3a 1 nogpobHoro uankaneHOro nccnegoBaHud. B guarHoctuke onpegensercsa kaTero-
pus BI-RADS 1 npoBoguMTCs yTOYHEHME NPUYMHbI 3aboneBaHust. Memodbl duazHocmuku. s UHCTPYMEH-
TanbHOW AMarHOCTUKM UCMONb3yeTCs yrbTpa3ByKoOBOE UCcneaoBaHue, peHTreHoMaMmmMmorpausa U MarHUTHO-
pe3oHaHCcHasi ToMorpagus C KOHTPACTHbIM yCUMeHneMm, aykrorpadus u gykrockonusi. Mopdonornyeckoe
nccrnenoBaHMe BKNOYaeT uccredoBaHWe Mas3KoB-OTNEeYaTKoB BblAENeHui U3 cocka M OuonTtarta, B3ATOro
nyHKumen nog Y3 vnu gpyron HaBuraumen. JleyeHue naTonormyecknx BblgeNeHUn U3 COCKoB, B OTNINYMMK OT
duranonornyeckmx, B OCHOBHOM xupypruveckoe. lNogobHasi TakTuka o60cHOBaHa AOCTaTOYMHOW BbICOKOW Be-
POATHOCTbLIO ManurHM3aunum n HEBO3MOXHOCTBIO UCKIIOYEHNS 3110Ka4eCTBEHHOW naTtonornn. B knnHnyeckom
NpakTUKe NPUMEHSETCA TPaAULMOHHOE XUPYPrMyeckoe BMeLlaTeNnbCTBO B BMAE CEKTOpasibHOW pesekummn
MOJTOYHOW >kenesbl. BapmaHTbl 1 06beM onepaTMBHOMO BMeLLATENbCTBA BapbUpPYHT OT yAaneHus OOHOro
MITEYHOro NPOTOKa 40 Pe3eKuUmnn BCEX MPOTOKOB B 3aBUCUMOCTM OT 30HbI U MPOTSXKEHHOCTUN NMOPaXEHMs NPo-
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TokoB. [poBoanTCs NepuonepaunoHHas Nokanusaums 30Hbl NOpaXeHUs MOOYHON Kemnesbl nepegd U BO
BpPeMs1 onepaTMBHOIO BMellaTenbCcTBa AN UCKIoUYeHNUs HepaaukanbHOro Xxapakrepa onepauuun. HanGonee
3 DEKTMBHBIM METOAOM NepuonepaLmnoHHO MapKUPOBKU cumMTaeTca UBPOayKTOCKONUA B CoYeTaHuu C
OKpaluMBaHWEM METUIEHOBbIM CUHUM. [penmylLlecTBaMmn Tako KOMGUHALUMKN ABMAETCA ToYHas nokanusa-
LMs NopaXKeHHOro NpoToKa, MeHbLUM 0GBbeM XUPYpruyeckoro BMellaTenscTea. 3akmoveHue. OnTvmans-
HbIM METOAOM XMPYPr1YecKoro fevyeHns SABMAeTcs NpUMEHEHWe BaKyyMHO-acnupauMoHHon 6uoncum mo-
NIOYHOM xenesabl Nog koHTponem Y3W, obecneuvBaiollein xopolume pesynbTaTthbl Npyu yaaneHun gobpokade-
CTBEHHbIX 06pa30BaHWI U PaHHEM BbISIBIIEHWM 3[TOKAYECTBEHHbIX HOBOOGPa3oBaHUIA.

KnioueBble crioBa: naTosiorMyeckve BblAeNeHUsi U3 COCKOB, METOAb! AMAarHOCTUKU, NepronepawmoH-
Hasi Nokanu3sauus, cekToparibHasi pe3ekLusi, BakyyMHO-aCcCUCTUPOBaHHas GUorcKst MOSIOYHO XKenesbl.

PATHOLOGICAL NIPPLE DISCHARGE
(A Literature Review)

A.Z. GUSEINOV", V.I. FEDORISHCHEV™

“Federal State Budgetary Educational Institution of Higher Education "Tula State University,"
Medical Institute,128 Boldina Street, Tula, 300012, Russia
“Private Healthcare Institution "Clinical Hospital 'RZD-Medicine',"
8 Dmitry Ulyanov Street, Tula, 300013, Russia

Abstract. Introduction. Nipple discharge is the third most common symptom of breast diseases, follow-
ing pain and focal masses. Nipple discharge is mainly associated with benign conditions. Breast cancer is
found in 5-12% of cases. Diagnostic procedures for patients with nipple discharge start with a detailed medi-
cal history and physical examination. Diagnosis includes determining the BI-RADS category and identifying
the cause of the condition. Diagnostic Methods. Instrumental diagnostics include ultrasound, mammogra-
phy, and magnetic resonance imaging with contrast enhancement, ductography, and ductoscopy. Morpho-
logical studies involve the examination of nipple discharge smears and biopsies taken by ultrasound-guided
or other navigation methods. Treatment of pathological nipple discharge, unlike physiological discharge, is
primarily surgical. This approach is justified by the relatively high probability of malignancy and the inability to
exclude malignant pathology. Traditional surgical intervention, such as sectoral resection of the breast, is
commonly used in clinical practice. The scope and extent of the surgery vary from removal of a single duct to
resection of all ducts depending on the zone and extent of ductal involvement. Perioperative localization of
the affected breast area is performed before and during surgery to ensure the procedure is radical. The most
effective perioperative marking method is fiber-ductoscopy combined with methylene blue dyeing. The ad-
vantages of this combination include precise localization of the affected duct and a smaller surgical interven-
tion volume. Conclusion. The optimal method for surgical treatment is ultrasound-guided vacuum-assisted
breast biopsy, which provides good results in the removal of benign lesions or early detection of malignant
tumors.

Keywords: pathological nipple discharge, diagnostic methods, perioperative localization, sectoral resec-
tion, vacuum-assisted breast biopsy.
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CUHOPOM «CYXOIO PTA»: POJlb PALUMOHATNIbHOWU NUHANBUAYANBHOW MTMIUEHbI
B OBECMNEYEHUU MNCUXNYECKOIO 340POBbA

AA. HECMEAHOB', H.H. BEAENOB™, A.K. M"OPOAHULLUBUNIN™™

*YacmHoe obpa3zosamersnbHoe yypexoeHue ebicuie2o obpasosaHusi « CaHkm-Ilemepbypackuli meduko-
coyuarnbHbIl uHecmumymy, KoHOpambesckud rp-m, 0. 72, num. A, e. CaHkm-llemepbype, 195272, Poccus
*000 «3cmemuka menay, bonbwasi KoHroweHHas yr., 0. 25, 2. CaHkm-lNemepbype, 191186, Poccusi
"*PedeparnbHoe 6100XemHoe 80eHHOE 0bpa3zosamesibHOe yupexoeHue 8bicuie2o 06pa3osaHust
«BoeHHo-meduyuHckas akademusi um. C.M. Kupoea» MuHobopoHbi Poccuu,
yn. Akademuka Jlebedesa, 0. 6)K, 2. CaHkm-llemepbype, 194044, Poccusi

AHHOTaUUA. AKmyaanocmb. B HacTosilwee BpemMA B MeOUUUMHCKNE opraHmn3auunm 4acTto o6pau.|,a+0TC;|
nogn CtTaplmnx Bo3pacTHbIX rpynn C anobown Ha CyXOCTb B NOJIOCTU pTa, KOTOpPada My4duTernbHa ANA naumeH-
TOB U MJ1I0X0 NnogaaeTcd neyvyeHuto. I'IoaTomy, aKTyallbHbIM O5nA NPakKTU4eCKOro 34paBOOXpPaHEHUA ABNAETCA
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MOUCK MPOCTbIX METOA0B, NO3BOMAOLLUNX YNYULLIMNTL NCUXUYECKOE COCTOSIHUE NALUEHTOB Mpu CUHAPOME «CY-
xoro ptax». enb uccnedoeaHusi — oueHnTb 3OEKTUBHOCTL paLMOHanNbHOro yxoaa 3a 3ybamu u nonocTbio
pTa y NOXWUNbIX NaLMEHTOB, CTpPadaloWmMX CUHAPOMOM «Cyxoro ptay. Mamepuanbl u MemoOdbl uccriedo-
eaHus. B knuHnyeckom nccnegosaHum 6bino obcnenosaHo 43 naumeHTa MNOXWAOIO Bo3pacTa, KOoTopble
cTpagjanv CMHAPOMOM «CYXOro pTa» WU YaCTUYHOW UMK MOMHOW NoTepen ecTeCTBEHHbIX 3y60B U GbiNn pas-
aenexbl Ha 3 rpynnbl. B 1 rpynny BOWNW NauueHTbl, KOTOPblEe OTKa3anucb OT U3rOTOBMEHUS UM CbEeMHbIX
3yBHbIX MPOTE30B U NPUMEHSANN OObIYHYIO ANS1 HUX TMIMEHY MOJIoCTU pTa. Bo 2 rpynny Bownu noaum, KOTo-
pbIM ObINN N3rOTOBIEHBI CbEMHbIE aKpuIoBble 3yOHbIE NPOTE3bl, U OHU BO BPEMS adanTaLMOHHOro nepmuoaa
NpUMeHsINM obblYHbIE AN HAX CpeacTBa No yxoay 3a 3ybamu 1 nonocTb pta. B 3 rpynny BOWM NaLMeHThI,
KOTOPbIM U3roTOBSIEHbI CbEMHbIE aKpUITOBble 3yOHbIX NPOTE3bl U PEKOMEHAOBANOCH OCYLECTBNATL MHAVBU-
AyarnbHblA TMrMeHNYEecKMA yxod 3a 3ybamm n 3yOHbIMM npoTe3aMu cneuunanbHbiMU NpodunakTUYecKMMm
cpegctBamu. Ha npoTspkeHun agantaumoHHoro nepuoga (30 cyTok) oueHMBany CKOpoCTb CAOHOOTAENEHUS,
a Takke nokasaTenum MCUXMYECKOro 340POBbS: YPOBHM TPEBOMM U Aenpeccun. Pesynbmambl u ux o6cyx-
deHue. B xope nccneqoBaHms yCTaHOBIEHO, YTO Y NMOXWIbIX NALMEHTOB, CTpagaloLWmMX CUHAPOMOM «CYXOro
pTa» NoBbIlEHbI YPOBHU TpeBOrn n genpeccun. Nonb3oBaHne TakuMy nauvMeHTamm CbeMHbIMU 3yOHbIMU
aKpunoBbIMM NPOTE3aMn yCyrybnset ux NCUXn4eckoe COCTOSIHME M3-3a HEOGNaronpusaTHON TEHAEHUMN K MOo-
BbILLEHWIO YPOBHEW TPEBOIM N AENPECCUn, KOTOpble COXPaHANNCL 4O 3aBepLUEHMs aganTalMOHHOro nepuo-
na. B Toxe Bpems, npumeHeHue cneumanbHbiX NPoUNaKkTUYeckn CpeacTB MO yxody 3a MOMocCTbio pTa U
CbEMHbIMU 3yOHBIMM MpPOTE3aMW, HE CMOTPSI Ha COXPaHSIOLLYIOCS TMINOCKUanuvio Mo3BonsieT OOCTOBEPHO
yNy4lnTb NCUXMYECKOE COCTOSIHME MAaLMEHTOB B aJanTauMOHHOM NMEPUOAE NyTEM CHWDKEHUSI YPOBHEW Tpe-
BOMM M aenpeccun. 3akroyeHue. paMoTHO nogobpaHHble cpeacTBa ANs UHAMBUAOYANbHOMO yxoaa 3a 3y-
6amMun M CbeMHbIMK 3yOHBIMM NPOTE3aMM Yy NALUEHTOB, CTPaAaloLWNX CUHOPOMOM «CYXOro pTay, No3BonsAlT
YNyYLWNTb UX NCUXMYECKOE COCTOSIHNE Ha MPOTSHKEHUN Neproaa NpMBbIKAHMS K CbeMHbIM 3yOHBIM NpoTe3am.

KnioueBble cnoBa: nogn noXunoro Bo3pacTa, rmnocuanusi, potToBas XWOKoCTb, CMELLaHHasi CritoHa,
CMNIOHOOTAENEeHNE, CUHOPOM «CyXOro pTa», cpeacTBa yxoaa 3a 3ybamu u NonocTbio pTa, aaresmBHble cpea-
cTBa Ans dmkcaumm 3y6HbIX NPOTE30B, NCUXUYECKOE COCTOSHME NaLumeHTa.

DRY MOUTH SYNDROME: THE ROLE OF RATIONAL INDIVIDUAL HYGIENE IN ENSURING MENTAL
HEALTH

A.A. NESMEYANOV", N.N. BEDELOV", A.K. IORDANISHVILI*"

*Private Educational Institution of Higher Education "Saint Petersburg Medical and Social Institute,"
Kondratievsky ave., 72, lit. A, St. Petersburg, 195272, Russia
“LLC "Estetika Tela" (Body Aesthetics), Bolshaya Konyushennaya str., 25, Saint Petersburg, 191186, Russia
"Federal State-Funded Military Educational Institution of Higher Education "S.M. Kirov Military Medical
Academy" of the Ministry of Defense of Russia, Akademika Lebedeva str., 6J, Saint Petersburg, 194044,
Russia

Abstract. Relevance. Currently, medical organizations frequently encounter older adults presenting
with complaints of dry mouth, a condition that is distressing for patients and difficult to treat. Therefore, the
search for simple methods to improve the mental health of patients with dry mouth syndrome is relevant to
practical healthcare. Purpose of the study was to assess the effectiveness of rational oral and dental care
in elderly patients suffering from dry mouth syndrome. Materials and Methods. A clinical study examined 43
elderly patients with dry mouth syndrome and partial or complete loss of natural teeth, divided into three
groups. Group 1 included patients who declined removable dentures and continued their usual oral hygiene
routine. Group 2 consisted of patients who received removable acrylic dentures and used their usual oral
hygiene products during the adaptation period. Group 3 included patients who received removable acrylic
dentures and were advised to perform individual hygienic care for their teeth and dentures using special pre-
ventive products. During the adaptation period (30 days), salivation rate and mental health indicators such as
anxiety and depression levels were assessed. Results and Discussion. The study revealed that elderly
patients with dry mouth syndrome have increased levels of anxiety and depression. The use of removable
acrylic dentures by these patients worsens their mental state due to an unfavorable trend of rising anxiety
and depression levels, which persisted until the end of the adaptation period. However, the use of special-
ized preventive products for oral and denture care significantly improved the mental state of patients during
the adaptation period by reducing anxiety and depression levels, despite persistent hyposalivation. Conclu-
sion. Properly selected tools for individual oral and denture care in patients with dry mouth syndrome can
improve their mental state during the period of adaptation to removable dentures.

Keywords: elderly patients, hyposalivation, oral fluid, mixed saliva, salivation, dry mouth syndrome, oral
and dental care products, adhesive products for denture fixation, mental health of patients.
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PE3YNIbTATbl CKPUHUHIA HAPYLUEHUW CEPOEYHOIO PUTMA MO OAHOKAHAIIbHOM
ANMEKTPOKAPOUOIPAMME BE3 YYACTUA MEOULIMHCKOIO MEPCOHANA

H.O. KYBHELIOBA, A.A. HAPTOBA, H.K. KYPBAHAJIMEBA, [.lW. AOYEBA, E.10. HYYPCUHA,
P.3. >KBAHUA, O.N. YCTUHOBA, A.C. KOCTUKOBA, M.B. KASAKOBA, J1.A. TAPHAEBA,
Mn.w. YOMAXMASE, ¢.10. KOTbIJ10B

®edeparnbHoe 20cydapcmeeHHOe aBMOHOMHOE 06pasosamersibHoe yyYpexOeHue ebiclie20 obpa3oeaHusi
lMepenbiti Mockosckul 2ocydapcmeeHHbIlU MeduUyuHCKUl yHusepcumem umeHu U.M. CeyeHosa MuHucmep-
cmea 30pasooxpaHeHusi Poccutickol ®edepayuu, yn. bonbwas lNupozosckas, 0. 2,
2. Mockea, 119991, Poccus

AHHoTauusA. Ljenb pabombi — NPOBECTU CMOLHON CKPUHUHI HapyLUeHMn putMa cepaua, B TOM Yncne
Pdunbpunnauun nNpeacepann, cpegn HaceneHus KpynHoro ropoga 6e3 npusnevyeHns MeguuMHCKOro nepco-
Hana MeTodOM perucTpaumMvM OOHOKaHarbHOW 3MeKTpoKapAuorpamMmmbl MOPTaTUBHLIM permctpatopom. Ma-
mepuansbi u MemoOdhbi uccsedogaHusi. [JoOPOBONbLLI PETMCTPUPOBANU 1-MUHYTHbIE 3anNUCU OQHOKaHarb-
HOW anekTpokapanorpamMmbl B | cTaHOapTHOM OTBEOEHWUM Y BCEX MOApSA Npoxoxux B ropoge Mockse. 3anu-
CW aneKTpokapauorpaMmMbl 06pabaTtbiBanmcb YHUKanbHbIM anroputMOM pasMeTKM U aHanuaa 3reKkTpokap-
OvorpamMmmbl C aBTOMaTUYECKMM onpedenieHMeM HapyleHun puTma. locne atoro, Bce 3anucy Gbiny npo-
CMOTpEHbI ABYMS HE3AaBMCUMMbIMWU 3KCNepTaMu No pyHKLUMOHANbLHOW narHocTUKe. BbisiBNEHHbIE NauneHTbI C
HapyweHnaMn putma Obinu npurnaweHsl 1 obcnegosaHbl B knuHukax CeyeHoBckoro YHuepcuteta. Pe-
3ynbmamsbl U ux ob6cyxoeHue. Bcero npoaHanuanpoBaHo 737 3anucen anekTpokapavorpaMmmel. Mpuroa-
HbIX onga aHanusa — 699 (94,8 %). BeisiBneHo 19 naumeHToB ¢ hmbpunnaumen npegcepann (2,7 %). Bnep-
Bble BbIIBNEHO 4 cny4yas pmbpunnaumm npegcepami — 0,6 % oT BCex CKpUHMPOBaHHbIX 1 21 % OT Bcex nuy
C BbIsIBNIEHHOWN bubpunnsaumen npegcepaun. Koppekums nnm xe HasHadeHue puTMmypexarolwen tepanuu
noHagobunock 17 u3 19 nauueHToB ¢ mnbpunnauunen npegcepamn (89,5 %). Mpu cpaBHEHUN IKCMEPTHOMO
MHEHMS1 1 pe3ynbTaToB aBTOMATMYECKOro aHanu3a Nuib y O4HOro nauMeHTa aBTOMaTUYEeCKUn anroputm He
BbISABUN (bMOpUNNsaumMio Npeacepamnin, Torga kak akcnepTbl KOHCTATMpoOBanu ee Hanuuve. BoisiBneHo 47 na-
LWEHTOB C NpeacepaHoOn aKcTpacucTonuen, 16 4enoBek — C XenyaoykoBomn akcTpacuctonuen, 10 nuy — ¢
aTpUOBEHTPUKYNSApHON Gnokagon 1 cteneHw. 3aknroyeHue. ABTOMaATUYECKM anroputMm obpaboTkm oaHo-
KaHanbHOW anekTpokapauorpammbl 6e3 yyactnss MeauLMHCKOro nepcoHana BbISBRsieT apuTMUI0 C BbICOKOW
TouHoCTblo. bonee 20 % nauueHToB ¢ MbpUNIsUMen npeacepani He 3HatoT 0 e€ Hanmuun. o 90 % na-
LMEHTOB C oubpunnsumen npeacepaun, TpebyroT Koppekuumn Tepanuu.

KnroueBble cnoBa: ¢ubpunnsaumsa npegcepani, CKPUYHUHE, OOHOKaHarbHas 3reKTpokapguorpamMmma,
apuTMuns, SKCTPacUCTONKS.

RESULTS OF HEART RHYTHM DISTURBANCE SCREENING USING SINGLE-CHANNEL
ELECTROCARDIOGRAM WITHOUT MEDICAL PERSONNEL INVOLVEMENT

N.O. KUZNETSOVA, A.A. NARTOVA, N.K. KURBANALIEVA, D.SH. ADUEVA, E.YU. CHURSINA,
R.E. ZHVANIYA, D.I. USTINOVA, A.S. KOSTIKOVA, M.V. KAZAKOVA, L.A. TARNAEVA,
P.SH. CHOMAKHIDZE, F.YU. KOPYLOV

Federal State Autonomous Educational Institution of Higher Education First Moscow State Medical University
named after .M. Sechenov of the Ministry of Health of the Russian Federation,
Bolshaya Pirogovskaya Street, building 2, Moscow, 119991, Russia

Abstract. Purpose of this study was to conduct a population-wide screening for heart rhythm disor-
ders, including atrial fibrillation, among the residents of a large city without the involvement of medical per-
sonnel using a portable single-lead electrocardiogram recorder. Materials and Methods. Volunteers record-
ed 1-minute single-lead electrocardiogram (ECG) tracings in lead | from consecutive passersby in Moscow.
The ECG recordings were processed using a unique annotation and analysis algorithm with automatic
rhythm disturbance detection. Subsequently, all recordings were reviewed by two independent functional
diagnostics experts. Patients identified with rhythm disturbances were invited for further examination at Se-
chenov University clinics. Results and Discussion. A total of 737 ECG recordings were analyzed, of which
699 (94.8 %) were suitable for analysis. Nineteen patients (2.7 %) were diagnosed with atrial fibrillation. Four
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new cases of atrial fibrillation were identified, accounting for 0.6 % of all screened individuals and 21 % of
those with detected atrial fibrillation. Rhythm-controlling therapy was required for 17 out of 19 patients with
atrial fibrillation (89.5 %). Comparing expert opinions with the results of the automatic analysis, only one pa-
tient's atrial fibrillation was missed by the algorithm, whereas the experts identified it. Forty-seven patients
with atrial extrasystole, 16 with ventricular extrasystole, and 10 individuals with first-degree atrioventricular
block were also detected. Conclusion. The automatic algorithm for processing single-lead ECGs without
medical personnel involvement detects arrhythmias with high accuracy. Over 20% of patients with atrial fibril-
lation are unaware of their condition. Up to 90 % of patients with atrial fibrillation require therapy adjustment.
Keywords: atrial fibrillation, screening, single-lead electrocardiogram, arrhythmia, extrasystole.
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OCOBEHHOCTU MUKPOLIMPKYJALIMM KPOBU Y BEPEMEHHbIX XXEHLLIUH C PAHHEN U NO30HEN
3AOEPXXKOWU POCTA NMINOAA

E.A. POKOTAHCKAA, I'.H. KYSBbMEHKO, T.B. BUMAIOBA, M.M. KIbIHEBA, C.6. HASBAPOB

®eldepasnbHoe eocydapcmeeHHOe 6i0dxemHoe yupexoeHue «MeaHogckull Hay4HO-uccredosamesibCKul
uHcmumym mamepu+Hcmea u demcmea um. B.H. 'opodkoea» MuHucmepcmea 30pagooxpaHeHusi
Poccutickol ®edepauyuu, yn. lMobedsbl, 4. 20, e. MeaHoso, 153045, Poccusi

AHHoTauusA. Lesb uccrnedogaHuss — U3y4YnTb MUKPOLIMPKYNSALUMIO M MapKepbl 3HAOTENUanbHOW Auc-
bYHKLMN B KPOBU Yy KEHLIUH, DEPEMEHHOCTb KOTOPbIX OCIOXHMIIAcb 3af4epXXKOM pocTa nnoga paHHen u
nosaHen cdopmbl. Mamepuanbi u Memodsl uccnedosaHusi. ObcrnefoBaHbl 158 naUMEeHTOK, U3 KOTOPbIX —
88 BepemeHHbIX € 3agepxkon pocta nnoga (41 — ¢ paHHen cdopmont n 47 — ¢ nosgHen opmon) n 70 xeH-
LLUMH C PU3MONOTNYECKON BEePeMEHHOCTbIO, KOTOPbIM NPOBEAEHO OMNpeAerieHNe B KPOBM KOHLIEHTpaLMu OK-
cvaa asoTta, CepoBOAOpOAA U roMouUMUCTEMHA, NasepHas gonnneposckas dnoymeTpus. Pesynbmamabl U ux
ob6cyxdeHue. MNMpu aHannse 6asanbHOro KPOBOTOKA Y GEPEMEHHBIX C 3a4epXKKo pocTa Nnofa OTHOCUTESb-
HO rpynMbl KOHTPOSA BbISIBIIEHO 3HAYMMOE CHWXKEHME NoKa3aTens MUKPOLUPKYMALMK, B OCHOBHOM, NPWU paH-
Hel chopmMe 3afepXxku pocTa nnoda v noBbieHME KO3 MULMEHTa Bapuaumm, Hamboree BbipaXXeHHOEe Mpu
nosaHen cdopme. MNMpu paHHeln MaHudecTauMm OaHHOIO OCIOXHEHUs BepeMeHHOCTU 3adUKCUPOBAHO 3Ha-
YMMOE CHWDKEHWE aMNNUTyObl 3HAOTENUanbHbIX KonebaHuin KpoBOTOKa U MHAeKca 3hdPEKTUBHOCTU MUKPO-
LUMPKYNALUUM OTHOCUTENBHO FPyNMbl KOHTPONSA. Y NauMeHTOK C 3aePXKKOM pocTa Nrofa BbiSIBIIEHO CTAaTUCTU-
YeCKM 3HAYMMOE CHIDKEHWE YPOBHSI OKCuAa asoTa W MOBbILWEHUE KOHLEHTpauMM romouncTerHa B nepude-
pUYECKON KPOBW OTHOCUTENBLHO FPYMMbl KOHTPOMS, Kak Mpu paHHen, Tak U npu nosgHen opme 3afepxku
pocta nnoga. KoppensaunoHHbIA aHanu3 nokasan 3Hauyumble B3aUMOCBS3N MEXAY NnokasaTernsmu nasepHomn
OONMNNepoBCcKon hoyMeTpMU U CogepxaHnem MapkepoB dHOOTeNnuarnbHON AMCHYHKLMU B KPOBM y obGcre-
OOBaHHbIX XeHLWwuH. Mpu 3agepxke pocTa Nnoga 3HadyvMMo 4alie, Yem npu GU3nonorMieckn npoTexarLen
6epeMeHHOCTH, BCTpeYanvCb NaTonormyeckne TUnbl MUKPOLIMPKYIALUMA — CACTUKO-aTOHNYECKUA 1 3acTOn-
HO-CTasndeckuin. 3aknroderue. [py 3agepxke pocTa nnoga MMEeTCH HapyLEeHUS MUKPOLMPKYNALUWUA, CBSI-
3aHHble C aHAOTENnansHou AncdyHKumnen, Hanbonee BblpaXXeHHbIE NPU paHHE opMe, NPOSBMsOLMECS B
N3MEHEHUSIX aKTUBHbIX M NAaCCUBHbIX MEXAHU3MOB perynsuuv TkaHeBow nepdysmu, B codeTaHum ¢ ocrnabne-
HYEeM KOMMNEHCATOPHbIX BO3MOXHOCTEN MOAAEPXKAHUSA KPOBOTOKA C NpeobrnagaHneM natoriormyeckux TMMnoB
MUKPOLIMPKYALUN.

KnroueBble cnoBa: MUKPOUMPKYNAUMS, 3ajepxka pocta nnoga, 6epemMeHHOCTb, dHAoTenunanbHas
AVCcyHKUMS, nasepHas gonnneposckas proymeTpums.

FEATURES OF BLOOD MICROCIRCULATION IN PREGNANT WOMEN WITH EARLY AND LATE FETAL
GROWTH RETARDATION

E.A. ROKOTYANSKAYA, G.N. KUZMENKO, T.V. BICHAGOVA, M.M. KLYCHEVA, S.B. NAZAROV

Federal State Budgetary Institution "lvanovo Research Institute of Maternity and Childhood named after
V.N. Gorodkov" of the Ministry of Health of the Russian Federation, Pobedy St., 20, lvanovo, 153045, Russia

Abstract. The purpose of the study was to investigate microcirculation and markers of endothelial
dysfunction in the blood of women whose pregnancy was complicated by early and late forms of fetal growth
restriction (FGR). Materials and Methods. A total of 158 patients were examined, including 88 pregnant
women with FGR (41 with early-onset and 47 with late-onset FGR) and 70 women with physiological preg-
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nancy. Blood concentrations of nitric oxide, hydrogen sulfide, and homocysteine were measured, and laser
Doppler flowmetry was performed. Results and Discussion. Analysis of basal blood flow in pregnant wom-
en with FGR, compared to the control group, revealed a significant decrease in microcirculation indices,
mainly in early-onset FGR, and an increase in the coefficient of variation, which was most pronounced in
late-onset FGR. In early-onset FGR, a significant reduction in the amplitude of endothelial blood flow oscilla-
tions and the microcirculation efficiency index was observed compared to the control group. In women with
FGR, a statistically significant decrease in nitric oxide levels and an increase in homocysteine concentration
in peripheral blood were detected, regardless of the FGR onset type. Correlation analysis demonstrated sig-
nificant relationships between laser Doppler flowmetry parameters and the levels of endothelial dysfunction
markers in the blood of the examined women. Pathological microcirculation types-spastic-atonic and conges-
tive-stasis-were significantly more frequent in FGR compared to physiological pregnancy. Conclusion. FGR
is associated with microcirculatory disorders linked to endothelial dysfunction, which are most pronounced in
early-onset FGR. These disorders manifest as alterations in active and passive mechanisms of tissue perfu-
sion regulation, combined with reduced compensatory capacity for maintaining blood flow, with a predomi-
nance of pathological microcirculation types.

Keywords: microcirculation, fetal growth restriction, pregnancy, endothelial dysfunction, laser Doppler
flowmetry.
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ONMPEOENEHUE YPOBHA BUTAMUHA D Y XEHLLWH B NPOMPAMME 3KO: ECTb J1IU CMbICI?
(0630p NuTepaTypbl)

K.O. HEYAW", C.B. XABAPOB" ™"

*Akademusi nocmournioMHo20 obpasosaHus PedepasibHO20 20CydapCcmBeHHO20 BI0OXEMHO20 y4pex0eHUs
«®edeparsibHbIl Hay4YHO-KITUHUYECKUU UeHmp crieyuanu3uposaHHbix eudo8 MedUUUHCKOU MoMouu
u MeduyuHckux mexHonoauli ®edepansHo2o Meduko-buonoaudecko2o azeHmemesay, Bonokonamckoe w.,
0. 91, a. Mocksa, 125371, Poccusi
“®edepanbHoe 2ocydapcmeeHHoe b6ro0xemHoe obpa3ogameribHOe y4pexx0eHue 8biclie20 obpaszosaHusi
« Tynbckul eocy@apcmeeHHbilt yHugepcumemy, MeduyuHckul uHemumym, yin. bonduna, 0. 128, 2. Tyna,
300028, Poccus
BumpoKnuHuk, Cemb KITUHUK pernpodyKmugHo20 300p08bsi «['eHomy, [pynna MeOuyuHCKUX KOMaHul
«Medma», Bonokonamckuti npoeso, 0. 1A, a. Mockea, 125424, Poccus
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AHHOTauuA. dedmunt ButammHa D siBnsieTca rnobanbHon npobnemon, 3aTparusatowen 6onee nono-
BVMHbl HaceneHus nraHeTbl Kak pa3BMBalOLLMXCS, Tak 1 pas3BUTbIX cTpaH. CHMWXEHHast KOHUEeHTpauus BuTa-
MuHa D B opraHu3me XeHLUH B nepuog rectauumn cBa3aHa C NoBblILLIEHHbIM PUCKOM Pa3BUTUS Npeaknamn-
CWM, TeCTaLMOHHOIO caxapHoro avabeta u gpyrux OcrnoxHeHwun 6epemeHHocTwu. Ljenb uccnedoeaHusi —
0630p nuTepaTypbl 3a nocnegHue 5 net B cuctemax PubMed u eLIBRARY.RU, kacatwuienca 6epemeHHo-
CTW, HacCTyNMBLLUEN C MOMOLLbIO SKCTPaKoprnopanbHOro onfnogoTBopeHus, geduuuta ButammHa D, onpege-
NEeHNs1 ypoBHS BUTamMuHa D y 6epeMeHHbIX XXeHWwmnH. Mamepuanbl u Memodbi uccriedoeaHusi. [lpoaHanu-
31MpoBaHbl Hay4Hble 6a3bl faHHbIX PubMed n eLIBRARY.RU 3a nepuog 2020-2024 roabl C UCNOSNb30BaHUEM
KOMOMHaLMM KIoYeBbIX CIOB: «AeduunT ButTammHa Dy, «3KcTpakoprnopanbHoe OnnoAoTBOPEHUE», «NaHu-
poBaHue 6epeMeHHOCTU», «PYTUHHOE TecTUpoBaHue». bbino naeHtudmumposaHo 125 paboT, N3 KOTopbIX
35 oTtobpaHbl ona aHanusa. Pesynbmamsl U ux ob6cyxdeHue. onyyeHHble JaHHble CBMAETENbCTBYIOT O
3HaAYUTENBHOW pacnpocTpaHeHHOCTN aeduunta ButammHa D cpegm XKEeHLMH, roTOBALWMXCA K BepeMeHHo-
CTU. HY3knin ypoBeHb 3TOr0 BUTaMMHa MOXET OKa3aTb HebnaronpuaTHOe BO3OencTBMe Ha mpouecc recra-
LUuKn 1 300poBbe nnoga. XoTs 3KCNepTbl PEKOMEHAYIT Npuem BuTammHa D 6epeMeHHbIM XeHLuHam, onTu-
MarnbHasi 0O3MPOBKA M LIeNecoobpasHOCTb PErynspHOro KOHTPONS €ro YpOBHS NPOOOIMDKAKT OCTaBaTbCA
npeameTom obcyxaeHun. 3aknroyeHue. Takum 0bpa3oM, HEOOGXOAMMbI OOMOMHUTENbHbIE UCCNEAOBaHUSA
Ans cosgaHusa 6oree TOYHbIX pekoMeHAaUMin OTHOCUTENBHO ONTUMAaIbHOW A03MPOBKM M YacTOTbl TECTUPO-
BaHWUs1 YpOBHsi BUTaMuHa D Bo Bpemsi 6epeMeHHOCTH, B 0COBEHHOCTW, HAacTyNUBLLEA METOAOM 3KCTpaKop-
noparbHOro onyoA0TBOPEHNS.

KnroueBble cnoBa: geduvumt ButamumHa D, akcTpakopnopanbHoe onnogotsopeHue (3KO), nnaHnpoBa-
Hne 6epeMeHHOCTH, PYTUHHOE TECTUPOBAHWNE, NEPCOHANU3NPOBAHHbIV NOAX0M.
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DETERMINATION OF VITAMIN D LEVEL IN WOMEN UNDERGOING IVF: IS IT WORTH IT?
(literature review)

K.O. NECHAY", S.V. KHABAROV" ™™

*Academy of Postgraduate Education of the Federal State Budgetary Institution "Federal Scientific and
Clinical Center for Specialized Types of Medical Care and Medical Technologies of the Federal Medical-
Biological Agency", Volokolamskoye Highway, 91, Moscow, 125371, Russia
“Federal State Budgetary Educational Institution of Higher Education "Tula State University",
Medical Institute, 128 Boldina St., Tula, 300028, Russia
VitroClinic, Genome Network of Reproductive Health Clinics, Medma Group of Medical Companies,
1A, Volokolamskiy proezd str., Moscow, 125424, Russia
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Abstract. Vitamin D deficiency is a global issue affecting more than half of the world’s population in both
developing and developed countries. Reduced vitamin D levels in pregnant women are associated with an
increased risk of developing preeclampsia, gestational diabetes, and other pregnancy complications. The
purpose of the study is to review the literature from the last 5 years in the PubMed and eLIBRARY.RU da-
tabases regarding pregnancy through in vitro fertilization (IVF), vitamin D deficiency, and the determination
of vitamin D levels in pregnant women. Materials and Methods. Scientific databases PubMed and eLl-
BRARY.RU were analyzed for the period 2020-2024 using a combination of keywords: "vitamin D deficien-
cy,” "in vitro fertilization," "pregnancy planning,” "routine testing." A total of 125 papers were identified, of
which 35 were selected for analysis. Results and Discussion. The data suggest a significant prevalence of
vitamin D deficiency among women preparing for pregnancy. Low levels of vitamin D can negatively affect
the course of pregnancy and fetal health. Although experts recommend vitamin D supplementation for preg-
nant women, the optimal dosage and the necessity of regular monitoring of its levels remain subjects of de-
bate. Conclusion. Therefore, further studies are required to establish more precise recommendations re-
garding the optimal dosage and frequency of vitamin D testing during pregnancy, especially for those con-
ceived through in vitro fertilization.

Keywords: vitamin D deficiency, in vitro fertilization (IVF), pregnancy planning, routine testing, personal-
ized approach.
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FTMNEPTPUTMULEEPWOEMUA — COBPEMEHHOE COCTOAHME BOMPOCA: 3MUAEMUONOIn4,
COBPEMEHHbIV B3rnsda HA NPOBNEMY JNNIEMEHUA
(0630p NuTEepaTypbl)

AA. CABULWEBA'", I'.C. MAJIb™, B.A. XA4YATPAH™

‘I'Y3 TO «Tynbckas obriacmHas KinuHudYeckas bonbHuUyay, yn. 56mo4kosa, 0.1a, . Tyna, 300053, Poccus
“®edepanbHoe 2ocydapcmeeHHoe bro0xemHoe obpa3ogameribHOe y4pexx0eHue 8biclie20 obpaszosaHusi
«Kypckutl eocydapcmeeHHbIl meduyuHCKul yHusepcumem» MuHucmepcmea 30pagooxpaHeHust
Poccutickot ®edepauvuu, yn. Kapna Mapkca, 0. 3, . Kypck, 305041, Poccusi

AHHoTauua. Ljenb 0630pa — U3y4nTb U aHaNM3NPoOBaTb AaHHbIE HAy4YHOW NUTepaTypbl O pacnpocTpa-
HEHHOCTW TMNepTPUrnMuepuaeMnn B Hactosilee Bpemsi, (peHoTMne MauueHToB, NOABEPXKEHHbIX K runep-
TPUrNMLEPUOAEMUN, COBPEMEHHLIN B3rNs4 Ha npobnemy neveHus. Pesynbmamabi u ux obcyxdeHue. Pac-
NPOCTPaHEHHOCTb MMNEPTPUINULEpuaeMIn cpean B3poCcnoro HaceneHunsa coctasnset okono 10 % co 3Hauu-
TeNbHbIMU PErMoHanbHbIMKU pasnnuMaMK. Y nauueHToB C rmnepTpurnmuepuaeMmen noBbIWEH PUCK UHCYIb-
Ta 1 nwemmdeckon BonesHn cepaua, a B TSXerbIX Cnyyasx MOXeT pa3BUTbCS OCTPbIA naHkpeaTtuT. [Jo cux
nop BeayTCs Cropbl O TOM, CNOCOBCTBYIOT N TPUrMULIEPUAbLI HaNPsSMYy0 pasBUTUIO CEPAEYHO-COCYANCTbIX
3aboneBaHuin UK ABMAAIOTCA BOMapKepoM MOBLILLIEHHOIO YPOBHSA aTEPOreHHbIX NMMONpPOTENHOB, BoraTbix
Tpurnuuepugamm. B «Poccuinckmx KnnHMYeckux pekomeHgauusix rno HapyweHUsM nunugHoro obmeHa» ot
2023 r. npeacTtaBneHo pasgeneHne nauueHToB MO YPOBHSM TpUrnvuepuaos, Kotopoe auddepeHumpyet
TepaneBTudeckuii nogxod: ot 1,7 ao < 2,3 mmonb/n; ot 2,4 oo 10 MMonb/N kak NpeankTopa pasBUTUS OCTPO-
ro naHkpeartuTa. ['vMnepTpurnuuepmgemMmns yaile BCEro BCTPeYaeTCsl OObIYHO BbILE Y MYX4YMH, YEM Y XKEH-
LWKMH, ocobeHHo B Bo3pacTe Ao 70 neT. C BOo3pacToM ypoBEeHb MOBbLILIAETCS Y NpeacTaButenen obonx no-
nos. lNoBblWeHne TPUrNMUEpNaOB CBA3aHO C GepeMeHHOCTb, OXMpeHe, MeTabonnyecknii CUHAPOM U ca-
XapHbI guabet. 3aknrodeHue. Takum obpasom, TpUrnuuepuabl B CbiIBOPOTKE KPOBU CTanuM BaXXHbIMU Map-
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Kepamun OCTaTOYHOro pucka u uensmmn ans nevyeHnsa. boino 6bl None3Ho MMeTb BO3MOXHOCTb BbISIBASATL NiO-
Oen C BbICOKMM PUCKOM PasBUTUS TSXKEMOW rMnepTpurnuuepuaemmm, 4tobsbl NpoBoauTb AanbHenwee 06-
cnefoBaHue 1 nevyeHne Ans CHMXEeHUs pucka cepaevHo-cocyaucTbix 3abonesaHuin 1 naHkpeatuTta B 6onee
nosaHem Bo3pacte. B 063o0p BkntoyeHbl 31 cTaTen us peLeH3mpyemorn nutepaTypbl.

KnioueBble cnoBa: rvnepTpurnuuepuaemmsi, nunonpoTEUHbl, TPUrnMUepuabl, nunuabl, cepae4Ho-
cocyaucTble 3aboneBaHus, nevyeHue, o63op.

HYPERTRIGLYCERIDEMIA — CURRENT STATE OF THE ISSUE: EPIDEMIOLOGY,
MODERN APPROACH TO TREATMENT
(Literature Review)

A.A. SAVISHCHEVA'", G.S. MAL™, V.A. KHACHATRYAN"™

*State Healthcare Institution of Tula Region "Tula Regional Clinical Hospital", 1a Yablochkova St., Tula,
300053, Russia
* Federal State Budgetary Educational Institution of Higher Education "Kursk State Medical University" of the
Ministry of Health of the Russian Federation, 3 Karl Marx St., Kursk, 305041, Russia

Abstract. The purpose of this review is to study and analyze the current scientific literature on the
prevalence of hypertriglyceridemia, the phenotype of patients prone to hypertriglyceridemia, and the modern
approach to its treatment. Results and Discussion. The prevalence of hypertriglyceridemia among the adult
population is approximately 10%, with significant regional differences. Patients with hypertriglyceridemia
have an increased risk of stroke and ischemic heart disease, and in severe cases, acute pancreatitis may
develop. The debate continues as to whether triglycerides directly contribute to the development of cardio-
vascular diseases or serve as biomarkers for elevated levels of atherogenic triglyceride-rich lipoproteins. The
Russian clinical guidelines for lipid metabolism disorders from 2023 present a classification of patients based
on triglyceride levels, which differentiates the therapeutic approach: from 1.7 to < 2.3 mmol/L; from 2.4 to 10
mmol/L as a predictor for acute pancreatitis. Hypertriglyceridemia is most often observed at higher levels in
men than in women, especially in those under 70 years of age. With age, levels rise in both sexes. Elevated
triglycerides are associated with pregnancy, obesity, metabolic syndrome, and diabetes. Conclusion. Thus,
serum triglycerides have become important markers of residual risk and targets for treatment. It would be
useful to identify individuals at high risk for severe hypertriglyceridemia for further examination and treatment
to reduce the risk of cardiovascular diseases and pancreatitis in later life. The review includes 31 articles
from peer-reviewed literature.

Keywords: hypertriglyceridemia, lipoproteins, triglycerides, lipids, cardiovascular diseases, treatment,
review.
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COBPEMEHHbIE TEHOEHLUWMX B U3YYEHUU KAYECTBA XXU3HU BOJIbHbIX, MTEPEHECLUUX
XUPYPIM'MYECKOE BMELUATENIbCTBO HA OCHOBAHUM CYBBEKTUBHOIO NOAXOOA
(0o630p NUTEepaTypbl)

A.X. MHOAH, C.B. XXYKOB, A.M. MOPO3O0B, A.P. MMHAEBA, 10.A. TONTYBEBA
Teepckol MY Mu+3sdpaea Poccuu, yn. Cogemckas, 0. 4, 2. Teepb, 170100, Poccus

AHHOTauuA. AkmyanbHocms. B HacToslLee BpemMs oTMevaeTcsi MHOroobpasne MeTooB onepaTUBHO-
ro BMellaTenbCTBa, KOTOpble MOryT MPUBECTU K U3MEHEHUIO NPUBLIYHOrO obpasa Xu3Hu. B cBsA3M ¢ aTum,
ObINo paspaboTaHo AOCTaTOMHO BOoMblUIOEe KONUYECTBO Hecneunduyecknx ONpPOCHMKOB, C MOMOLLbIO KOTO-
pbIX BO3MOXHO OLIEHUTb Ka4eCTBO XU3HU, Cpean KOTOpbIX MOXHO Bbliaennts EUROOQOL, EQ-5D, COMOT-
15, GIC, SF-36 u otedecTtBeHHbIn KOJITAK. B npegonepaunoHHOM nepuoge AaHHbIN nokasaTenb COBMECT-
HO C OOBEKTMBHLIMU OAHHLIMKW, MOMOraeT OLEHWUTb CTeMeHb HeobXxoaAMMOCTM OnepaTUBHOIO BMeLLaTelb-
cTBa. B nocneonepauMoHHOM nepuoge uccrefoBaHne KayecTBa XXU3HN MOXET MOMOYb OLEHUTb Ucxon, npo-
BE[EHHOro onepaTyvBHOrO BMeLlaTenbCcTBa, Grnarogaps oueHke (OU3NYecKoro, NCUxXoriorm4eckoro M couu-
anbHOro onarononyyns nauvenTta. Ljenb uccnedoeaHust — OLEHNTb COBPEMEHHbBIE TEHOEHLMM B U3yYEeHUU
KadecTBa XW3HW DOONbHbLIX B nepuonepaunoHHoMm nepuoge. Mamepuanbl u memoOdbl uccriedogaHusi. B
X0[e HacTosLLero nccrneaoBanns 6ein NpoBeaeH NOUCK U aHanu3 CoOBPEMEHHbIX NUTePaTyPHbIX MCTOYHUKOB
no npobrneme OLEHKM KadecTBa >XM3HW NaUMEeHTOB B nepuonepaumMoHHOM nepuofe 3a nepuog 2018-2023
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roga. [Nonck nuTepatypbl OCyLECTBRANCA B cneyowmx 6asax gaHHblx: eLibrary, PubMed, Google Scholar,
Scopus u Web of Science. Peaynbmamsbi u ux ob6cyxdeHue. [py paccMOTpeHUM NPOOeMbl OLEHKUN Kaye-
CTBa XM3HW CTOUT Y4YUTbIBATb, YTO CyLLleCTBYeT GONbLIOE KOMMYECTBO OMPOCHUKOB, MPUMEHSAEMbIX AMS
OLEHKUN KayecTBa XM3HU, acCOLMMPOBAHHOIO CO 300POBLEM MNPU XUPYPrMYECKNX BMELLATENbCTBAXx, B CBA3M C
3TUM 1 abContoTHbIE NoKa3aTenu B HUX MOryT BbITb pasnuuHbiMW. [JaHHble CBUOETENLCTBYIOT 06 OCHOBHbIX
HanpaBneHnsX UX NPUMEHEHUs B HacTosllLee BPeMS: CPpaBHEHWE U U3ydeHue AMHAMWKN U3MEHEHUS Kade-
CTBa XW3HW B NepuonepaunoHHOM nepuoge, a Takke uccrnefoBaHusi, NpoOBOAUMbIE B MaccoBOM dopmare
AN OLEHKM ycnexa npoBeAeHus onepaTyMBHOIO BMellaTenbcTBa. 3aknroyeHue. MeTogmka nccnenosaHns
acCcOLMUPOBAHHOIO CO 300POBbLEM KayecTBa >KM3HWU MO3BONAET OXapaKTepus3oBaTb Tekyllee Ncuxonornye-
cKoe, coumanbHoe 1 nsmonormyeckoe CoCTosHNe naumeHTa HenocpPeaCTBEHHO CaMUM MaLMEHTOM, a Takke
nomoraeT OueHUTb 3(PAEKTUBHOCTb UCMONb30BaHWUA PasnNNYHOro pofa OnepaTUBHOrO BMellaTenbCcTBa U
MOXeT CMYXWUTb AOMNONHUTENbLHBLIM KpUTeprMeM Bbibopa MeToda neyveHns Ons KOHKPeTHOro nauueHTa.
KntoyeBble cnoBa: Ka4eCTBO XWU3HWU, ONPOCHUKN, NepronepaLmMoHHbIn nepuoa, 6onb.

CURRENT TRENDS IN THE STUDY OF QUALITY OF LIFE IN PATIENTS WHO HAVE UNDERGONE
SURGICAL INTERVENTION BASED ON A SUBJECTIVE APPROACH
(literature review)

A.KH. MNOYAN, S.V. ZHUKOV, A.M. MOROZOV, YA.R. MINAEVA, Y.A. GOLUBYEVA
Tver State Medical University of the Ministry of Health of Russia, 4 Sovetskaya St., Tver, 170100, Russia

Abstract. Relevance. Currently, there is a variety of surgical intervention methods that can lead to
changes in a patient's usual way of life. As a result, a significant number of non-specific questionnaires have
been developed, which can be used to assess quality of life, including EUROQOL, EQ-5D, COMOT-15, GIC,
SF-36, and the domestic KOLPAK. In the preoperative period, this indicator, together with objective data,
helps to assess the necessity of surgical intervention. In the postoperative period, quality of life assessment
can help evaluate the outcome of the surgical intervention by assessing the patient's physical, psychological,
and social well-being. The purpose of the study is to assess current trends in the study of quality of life in
patients during the perioperative period. Materials and Methods. This study involved a search and analysis
of modern literature on the issue of assessing the quality of life of patients during the perioperative period
from 2018 to 2023. The literature search was conducted in the following databases: eLibrary, PubMed,
Google Scholar, Scopus, and Web of Science. Results and Discussion. When considering the issue of
quality of life assessment, it is important to note that there are many questionnaires used to assess health-
related quality of life in surgical interventions, which may lead to different absolute values in them. The data
indicate the main areas of their application currently: comparison and study of the dynamics of quality of life
changes during the perioperative period, as well as mass studies conducted to assess the success of surgi-
cal interventions. Conclusion. The method of studying health-related quality of life allows the characteriza-
tion of the current psychological, social, and physiological state of the patient from the patient's perspective
and also helps to evaluate the effectiveness of different types of surgical interventions, serving as an addi-
tional criterion for selecting a treatment method for a specific patient.

Keywords: quality of life, questionnaires, perioperative period, pain.
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MWO-MHO3UTON, PONTUEBAA KUCITOTA U TPAHCKPAHWATIbHASA SNEKTPOCTUMYNALIUA:
HOBbIE TOPU30HTbI B IEYEHUAU HAPYLULEHWU MEHCTPYAJIbHOU ®YHKLUUU Y NOOPOCTKOB

M.B. MAHbLWWHA", K.A. XAOAPLEBA™, C.B. XABAPOB"™™

*@edeparnbHoe 2ocydapcmeeHHoe bodxemHoe obpasosameribHoe yyYpexOeHue ebiclie2o obpa3osaHusi
« Tynbckul eocy@apcmeeHHbili yHugepcumemy, MeduyuHckul uHemumym, yin. bonduHa, 0. 128, 2. Tyna,
300028, Poccusi
" Akademusi mocmounnomMHo2o obpasosaHusi @edeparibHo20 20cyOapcmeeHHO20 6rOXKemHO020 yupex0OeHUst
«®edepanbHbil Hay4YHO-KIUHUYECKUU UeHmp crneyuanu3upoeaHHbix audoe MeduuyuHCKoU nomowu u medu-
UUHCKUX mexHornoauli ®edepansHoz2o Meduko-buonoaudecko2o azeHmemea» (Akademusi nocmournioMHO20
obpasosaHus ®BY ®HKL ®MBA Poccuu), Bonokonamckoe w., 4. 91, e. Mockea, 125371, Poccus
BumpoKnuHuk, Cemb KIUHUK pernpodykmugHo2o 300po8bsi «['eHomy, ['pynna meQuyuHCKUX KomnaHul
«Medmay, Bonokonamckuti npoesd, 0. 1A, e. Mockea, 125424, Poccus
Tyrnibckasi pecuoHasnbHas obujecmeeHHasi op2aHu3dayus «Akademusi MeOUKO-6UOI02UYECKUX U MeXHUYe-
CKux Hayk», yn. OpyxelHas, 8. 23/36, e. Tyna, 300028, Poccusi
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AHHOTaumsA. AkmyanbHOCMb. XPOHUYECKUA CTPecC, ABMSSCh 3HaYMMbIM (PaKTOPOM pUCKa pasBUTUA
MeTabonmM4eckoro CMHAPOMa M HapyLUEHUA MEeHCTpyanbHON yHKUMK, TpebyeT nomcka HOBbIX 3PEKTUBHBIX
MeTOoAOB NneyveHusi. TpaHCKpaHuanoHas anekTpoCTUMYNAUMA B cOMeTaHun ¢ papmMakonormyeckumu npenapa-
Tamu, TakKMMKU Kak MMO-UHO3UTON W ponuMesBas KUCroTa, NpeacTaBnseTcd NepcrneKkTUBHLIM HamnpaBneHueM.
Lenb uccnedoeaHusi — oueHUTb 3hEKTUBHOCTE KOMOUHMPOBAHHOW Tepanun (TpaHCckpaHWarnbHas anekTpo-
CTUMYNALUMSA, MUO-UHO3UTON, onMeBas KUCNOTa) B NIEYEHUU HaPYLUEHWN MEHCTpyarnbHOW (OYHKUMW Yy NoA-
pocTkoB. Mamepuasnbl u MemoOdbi uccsiedogaHusi. [poBeAeHO NPOCNEKTMBHOE UCCreaoBaHMe C y4acTuem
285 crypeHTok. lMaumeHTbl OblNn paHOOMU3MPOBaHbLI Ha TPW PYNMbI: Fpynna, MCNonb3oBaBLUas Tepanuio
opanbHbIMW KOHTpaLenTMBamMu, rpynna, UCnonb3oBaBLIas TpaHCKpaHManbHyo 3NeKTpoCTUMynauuio n donve-
BYIO KMCMOTY M rpynna, NpUMeHsIBLLIAs KOMOUHMPOBAaHHYIO Tepanuio (TpaHCKpaHuarnbHasi aNeKTpoCTUMYALUS,
MMO-MHO3MTON, chonmneas kucnota). OLueHNBanMCb KNMHUYECKUE, FOPMOHASIBHBIE U MCUXOMETPUYECKME MOKa-
3atenu. Pesynbmamabl u ux obcyxoeHue. KomOMHMpOBaHHasa Tepanus (TpaHCKpaHWarnbHasi areKTpoCcTUMy-
NAUUS,, MUO-MHO3UTON, honmeBast KUCNoTa) NPOAEMOHCTPMpOBana HanbornbLyo 3dEKTUBHOCTb B KOPPEK-
U1K HapyLLEHNA MeHCTPYyanbHOW (PYHKLUUKN, CHUXXEHUM YPOBHS CTpecca, YNyudlleHnn BereTaTuBHOW perynauum
N Ka4yecTBa >XU3HWU. TpaHCKpaHWanbHas 3NekTpoCcTUMynsauus cnocobcTBoBana Hopmanv3aumm aptepmanbsHOro
AaBneHust 1 ynydweHuo cHa. Muo-nHosnTon 1 onmesas KMcnoTa NonoXuTenbHO BAMANM Ha metabonude-
ckne nokasatenu. [onyyeHHble pesynbTaTbl CBUAETENLCTBYIOT O BaXKHOCTU KOMMIIEKCHOro moaxoda K redve-
HUIO HapylleHUA MeHCTpyanbHOW yHKLUMK, codeTalowero dapmakonormdeckme un dgusmdyeckue Metonpl.
TpaHckpaHmanbHas aneKTPoCTUMYNSALUMS, BO3AENCTBYS HAa HEMPOIHOOKPUHHYIO CUCTEMY, CNOCOBCTBYET HOp-
Manu3aumm BereTaTMBHOW perynsauumm M CHUXKEHUIO YPOBHA cTpecca. Muno-nHosuTon u donuesasi KMCNOTa,
ynyJwasi metabonuyeckme npoLecchl, CnocobCTBYOT BOCCTAHOBMEHUIO TOPMOHanbHOro 6anaHca. KomounHm-
pPOBaHHOE MPUMEHEHME 3TUX METOAOB NO3BOMSET AOCTUYb Bonee BblpaXEHHOIO TepaneBTMYECKOro adodpekTa
N YyNyYWUTb Ka4eCTBO KU3HU NauMeHToK. [JanbHenwmne nccnenoBaHust OMKHbI ObiTb HanpaBreHbl Ha usyye-
HMe JONrOCPOYHBIX 3EKTOB KOMOMHUPOBaAHHON Tepanuu, a Takke Ha OLeHKy ee ah(EKTUBHOCTU Y pasnmy-
HbIX MOAPYNN NAUMEHTOK C HAPYLLIEHNAMUN MEHCTPyanbHON pyHKuMKN. 3aknrovyeHue. KomOHMpoBaHHas Tepa-
nusa (TpaHcKpaHuanbHasa anekTpoCTUMYNALUSA, MUO-UHO3UTON, honneBast KUCNOoTa) SABNAETCA NepCnekTUBHbBIM
METOOOM JIeYEHMS HapYLUEHUIA MEHCTpyanbHOM (OYHKUUM Yy NMOAPOCTKOB, obecneynBasi BbICOKYO adpdekTmB-
HOCTb 1 6e30MacHOCTb.

KntouyeBble cnoBa: HapylleHUs MeHCTpyanbHOW (OYHKLMKW, TpaHCKpaHuanbHas SMNeKTPOoCTUMYNAUNS,
MUWO-UHO3MTON, onneBas KucnoTa, NOAPOCTKU, CTPECC, BereTaTuBHas perynsauus, Ka4ecTBOo XU3HU.
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MYO-INOSITOL, FOLIC ACID, AND TRANSCRANIAL ELECTROSTIMULATION: NEW HORIZONS IN
THE TREATMENT OF MENSTRUAL FUNCTION DISORDERS IN ADOLESCENTS

M.V. PANSHINA®, K.A. KHADARTSEVA™, S.V. KHABAROV"™™

*Federal State Budgetary Educational Institution of Higher Education "Tula State University," Medical Insti-
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*Academy of Postgraduate Education of the Federal State Budgetary Institution "Federal Scientific and
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1A, Volokolamskiy proezd str., Moscow, 125424, Russia
Tula Regional Public Organization "Academy of Biomedical and Technical Sciences",
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Fkk

Fekkok

Abstract. Relevance. Chronic stress, being a significant risk factor for the development of metabolic
syndrome and menstrual function disorders, requires the search for new effective treatment methods. Tran-
scranial electrical stimulation, combined with pharmacological agents such as myo-inositol and folic acid,
appears to be a promising direction. The purpose of the study is to evaluate the effectiveness of combined
therapy (transcranial electrical stimulation, myo-inositol, folic acid) in the treatment of menstrual function dis-
orders in adolescents. Materials and Methods. A prospective study was conducted with the participation of
285 female students. The patients were randomized into three groups: the group using oral contraceptives,
the group using transcranial electrical stimulation and folic acid, and the group receiving combined therapy
(transcranial electrical stimulation, myo-inositol, folic acid). Clinical, hormonal, and psychometric parameters
were evaluated. Results and Discussion. Combined therapy (transcranial electrical stimulation, myo-
inositol, folic acid) demonstrated the highest efficacy in correcting menstrual function disorders, reducing
stress levels, improving autonomic regulation, and quality of life. Transcranial electrical stimulation contribut-
ed to the normalization of blood pressure and improved sleep. Myo-inositol and folic acid had a positive ef-
fect on metabolic parameters. The results indicate the importance of a comprehensive approach to treating
menstrual function disorders, combining pharmacological and physical methods. Transcranial electrical stim-
ulation, affecting the neuroendocrine system, helps normalize autonomic regulation and reduce stress levels.
Myo-inositol and folic acid, improving metabolic processes, contribute to restoring hormonal balance. The
combined use of these methods achieves a more pronounced therapeutic effect and improves the patients'
quality of life. Further research should focus on studying the long-term effects of combined therapy, as well
as evaluating its effectiveness in different subgroups of patients with menstrual function disorders. Conclu-
sion. Combined therapy (transcranial electrical stimulation, myo-inositol, folic acid) is a promising treatment
method for menstrual function disorders in adolescents, providing high efficacy and safety.

Keywords. menstrual function disorders, transcranial electrical stimulation, myo-inositol, folic acid, ado-
lescents, stress, autonomic regulation, quality of life.
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MWKPOAHATOMWYECKUE ACNEKTbI BACOYHO-HVUKXHEYENIOCTHOIO CYCTABA Y NALMEHTOB
C XPOHUYECKOW BOJbIO

C.T. TYCEMHOBA, A.M. TUITUHOBA, X.A. ANMEBA, M.A. ANEBA, I M-A. BYOAVWYVEB

@rb0Y BO «/[JacecmaHckuli 20cydapcmeeHHbIl MeQUUUHCKUU yHUsepcumemy,
yn. JleHuHa, 0. 1, e. Maxaykana, 367000, Poccus

AHHOTauuMA. BUCOYHO-HWKHEYENIOCTHON CYCTaB SIBMSETCA BaXKHbIM aHaTOMU4Yeckum obpasoBaHueM,
UrparoLLMM KIOYEBYHO pOSfb B KEBATENbHbIX U peyeBbiX YHKUUSX. XpoHUYeckme ©OonM B BUCOYHO-
HWKHEYEITIOCTHOM CyCTaBe, U3BECTHbIE KaK BUCOYHO-HIDKHEYESIOCTHBIE PacCTPOMCTBA, 3aTparnBatoT 3Hauu-
TenbHOEe KOMMMYECTBO MALMEHTOB M 3HAYUTESNIbHO CHMXKAKT MX Ka4yecTBO XU3HWU. Ljeslb Hacmosiwel pabo-
mbI — N3Yy4nUTb MUKPOAHATOMUYECKNE U3MEHEHUS CTPYKTYP BMCOYHO-HUKHEYESIOCTHOrO CycTaBa y naumeH-
TOB C XpPOHMYECKOW BONblo, a Takke OLEHUTb B3aMMOCBSA3b MeXay aHaTOMUYECKUMUN U3MEHEHUSIMWN N KITNHN-
Yeckummn cumntomamn. Mamepuan u MmemoOhbI uccnedoeaHusi. B nccnegosarne Obinn BkoYeHbl 60 na-
LUVEHTOB C XPOHUYECKUMMU BUCOYHO-HUKHEYEMOCTHIMKU paccTponcteamu u 30 300poBbix JOO6POBOMbLEB.
MeToabl nccrnegoBaHUSA BKAKOYANM MarHUTHO-PE30HAHCHYK TOMOrpaduio U KOMMNbIOTEPHYO ToMorpadumio
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Oona Busyann3aunm MArKkOTKaHEBbIX U KOCTHbIX N3MEHEHWNIN, TMCTONOrNYECKUA 1 I/IMMyHOLI,I/ITOXI/IMI/ILIeCKI/IVI
aHannabl Ana BbiABINEHNUA BOCNarnnTesribHbIX U aHTMONreHHbIX MapKepoB. Pe3ynbmambl u ux chy)KdeHue.
Pe3yanaTb| nokasann BblpaXXeHHble aOereHepatuBHble U3SMEHEHUA, Takne Kak UCTOHYeHue u cMmelleHune
ANCKa, BocnanumteribHasa I/IH(*)I/IJ'IpraLI,I/Iﬂ N aKTUBHbIN aHMMOreHes, KOTOpble KoppenupoBalm ¢ MHTEHCUBHO-
CTbio Gonesoro cnHgpoma. MHOFO(baKTOprIIZ aHanna BbiABUI1, YTO BOCnanuteribHasaA I/IH(*)MJ'IpraLI,I/IFl n aH-
r’moreHes ABnarTCcA nNpegukTopamMn Bblipa>KeHHOCTU 6onu, 4to YKa3blBaeT Ha X 3HA4YMMOCTb B NMaTtoreHese
BUCOYHO-HMXKXHEYETTIOCTHbIX paCCTpOVICTB. 3aknroyeHue. BuiBoabl noa4vyepknBaroT HeobxoaMMOCTb paspa-
6OoTKM uerneHanpaBJieHHbIX METOAOB ANArHOCTUKN U Tepanun ona ynydweHuna CoOCToAHUNA nayneHToB C Xpo-
HU4Yeckon 60Nb B BUCOYHO-HWKHEYETTHOCTHOM CyCTtaBe.

KniouyeBble cnoBa: BUCOYHO-HUXKHEYESTHOCTHON CyCTaB, XpOHN4eCKad 00/51b, BUCOUYHO-HUKHEYEOCTHBIE
paCCTpOIZCTBa, BOcCnaneHwue, aHrmoreHes, gereHepauus.

MICROANATOMICAL ASPECTS OF THE TEMPOROMANDIBULAR JOINT IN PATIENTS
WITH CHRONIC PAIN

S.T. GUSEINOVA, A.M. GITINOVA, K.A. ALIEVA, P.D. ALIEVA, G.M-A. BUDAICHIEV

Federal State Budgetary Educational Institution of Higher Education "Dagestan State Medical University",
1 Lenina St., Makhachkala, 367000, Russia

Abstract. The temporomandibular joint (TMJ) is a crucial anatomical structure that plays a key role in
mastication and speech functions. Chronic pain in the TMJ, known as temporomandibular disorders (TMDs),
affects a significant number of patients and considerably reduces their quality of life. The purpose of this
study is to investigate the microanatomical changes in TMJ structures in patients with chronic pain and as-
sess the relationship between anatomical changes and clinical symptoms. Materials and Methods. The
study included 60 patients with chronic TMDs and 30 healthy volunteers. The research methods involved
magnetic resonance imaging (MRI) and computed tomography (CT) for visualizing soft tissue and bone
changes, as well as histological and immunocytochemical analyses to identify inflammatory and angiogenic
markers. Results and Discussion. The findings revealed pronounced degenerative changes, such as thin-
ning and displacement of the disc, inflammatory infiltration, and active angiogenesis, which correlated with
the intensity of pain syndrome. Multifactorial analysis indicated that inflammatory infiltration and angiogene-
sis are predictors of pain severity, highlighting their significance in the pathogenesis of TMDs. Conclusion.
The findings emphasize the need for targeted diagnostic and therapeutic approaches to improve the condi-
tion of patients suffering from chronic TMJ pain.

Keywords: temporomandibular joint, chronic pain, temporomandibular disorders, inflammation, angio-
genesis, degeneration.
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FEEHETUYECKUE ACMNEKTbI AHOBYNATOPHOIO BECMNOAUA
A.H. NbICOBA", M.B. XAMOLLUNHA™, E.I'. BAPYBUHA"

*“MeduuyuHckul yHusepcumem «Peaesu3», yn. Yanaeeckas, 0. 227, 2. Camapa, 443001, Poccusi
" ®edepanbHoe 2o0cydapcmeeHHOe agmoHOMHOe obpa3oeameribHoe y4pexx0eHue 8biclue20 obpa3osaHusi
«Poccutickut yHusepcumem Opyx6bbi Hapodoe umeHu lNampuca Jlymymbbi», MeduyuHckul uHemumym,
yn. Muknyxo-Maknas, 8. 8, 2. Mockea, 117198, Poccus

AHHoTauuA. BeedeHue. AKTyanbHOCTb NpoGreMbl CBsidaHa C MOCTOSIHHLIM POCTOM XXeHcKoro 6ecnno-
ans N HeabdeKTUBHLIMU MeTodamMu ero nevenus. Ljenb uccnedoeaHust — onpegeneHve cBaA3N mexay no-
numopduamamu reHa KISS1, ypoBHEM MOMOBLIX FOPMOHOB, PErynsATOPHbIX NENTUAOB U HANNYMEM Y KEHLLUH
aHoBynsiTopHoro 6ecnnoaus. Mamepuanbl u MemoOsb! uccrnedosaHusl. B vccnegoBaHue GbIno BKMHOYEHO
56 naumeHTOK, KoTopble ObiNM pa3geneHbl Ha ABe rpynnbl. B | rpynny (OCHOBHas) BOWNM NauMeHTKX C nod-
TBEPXXOEHHBIM OMarHO30M «aHOBYNATOPHOe Becnnoaue» u yxxe UMEeLLUMUCS HapyLUEHUSIMU MEHCTpyarb-
HOW (pyHKUMM B BUAE ONUromeHopen n ameHopewn. pynna Il (koHTponbHas) — 19 >XEHLWH, UMEBLUMX B
aHamHe3e ofHuM unu 6onee HopmarbHble poAbl 300POBLIM pebeHKoM. Y Bcex obcrnegyemMbix usyyarncs rop-
MOHanbHbIN (POH: onpeaensanvicb YPOBHU NMIOTEMHU3MPYIOLLEro U hOnnMKyOCTUMYTUPYIOLLENO FOPMOHOB,
aHTUMIONNepoBa ropmoHa. beinv onpegeneHbl B CbIBOPOTKE KPOBU YPOBHU KMCCMENTUHA U HENMPOKUHMHA B
MeToaom I/IMMyHO(bepMeHTHOFO aHanm3a C nomMoLlbio cneuuarnbHbIX KOMMep4YeCKnX Ha6opos. reHOMHyIO
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OHK onsa reHotunupoBaHuna KISS1 Bbigensnu n3 nenkoumMtos nepudepudeckor Kposn C UCMNOMb30BaHMEM
Habopa Puregene Blood Kit (QIAGEN, kat. Ne 158389, CLUA). lNonnmopcunam onpeaensinu nytemM CeKBeHU-
poBaHUs HyKNeoTuaoB C Mcnonb3oBaHnem npotokona ABI Big Dye Terminator Ha reHeTU4eCKOM aHanu3a-
Tope ABI 3100 Avant. lononHUTENbHLIMWU METOAaMU UccreoBaHns 6biny yrbTpa3ByKOBOE MccregoBaHne
OpraHoB Maroro Tasa, KOHTPOSb OBYNSILMM NPW NOMOLLUM TECT-NOMNOCOK. Pe3ysibmamsbl u ux o6cyxdeHue.
YcTaHoBNEHO, 4YTO reHeTuveckas Bapmaums reHa KISS1 MoxeT ObiTb (hakTopoMm, BAUSIOLLMM Ha rOpMOHarb-
Hbl cTaTyC XeHLWuH. NpaMoe cekBeHupoBaHue reHa KISS1 BbISIBUNO HECKOSbKO OAHOHYKNEOTUAHBLIX NOMn-
mopdmamoB (SNP) rs4889. OcHoBHble reHoTUNbI reHa KISS1 cnegytowme — CC, CG n GG. CornacHo nony-
YeHHbIM faHHbIM, reHoTun GC BcTpevaeTcs B 100 % B rpynne KoHTpons, a reHoTunsl GG n CC — Tonbko B
rpynne ¢ aHOBYNSTOpHbIM Becnnogmem. N3yyeHne COOTHOLLEHMI MeXAY Pas3NNyYHbIMY FEeHOTUMaMm1 1 ypoB-
HeM perynaTopHbIX NenTUAOB nokasan CyWeCTBEHHOE CHWXEHWE YPOBHS KMCCNEeNnTUHA Y XKEHLUMH C FreHOTK-
nom GG, npu 3TOM y JaHHOW rpynnbl HAGNAAeTCs 3HaYNTENbHOE NOBLILLEHUS YPOBHSA HENPOKMHUHA B, 4TO
noaTBepXXAaeT COBPEMEHHbIE AaHHbIE O ero MexaHu3Me AencTBus. M3ydeHne ropMmoHanbHoro ooHa y na-
LIMEHTOK OCHOBHOW M KOHTPOSIbHOWN Fpymnmn BbISIBUNO OTNNYMSA Y 06CNEeA0BaHHbIX XEHLUMH C pas3fnyHbIMU re-
HoTunamn KISS1: npu reHoTune GG oTMedaeTcs NOCTOSIHHO HU3KUA YPOBEHb MOHAAOTPOMMHOB Ha NPOTsHKe-
HUWM BCEro MEHCTPYarbHOro LuMkna, npu reHotune CC ypoBeHb roHaZOTPONUHOB yKNaabiBarncs B pedepeHc-
Hble 3Ha4eHus. Y BCEX XEHLUMH C TPEMS Kraccamu reHOTUMNOB onpeaensancs HopMarbHbI OBapuarbHbIn
pesepB, NOATBEPXKAEHHbIN NOKasaTeNsAMU aHTUMIONNEpoBa ropMoHa B npegenax Hopmbl. o AaHHbLIM yib-
TPa3BYyKOBOro MCCreAoBaHWs ObINO YCTaHOBMEHO aHOBYNSATOPHOE Becnnofmne y XeHLWMWH ¢ reHoTunamm GG
n CC. B oboux criyyasix aHOBYnsiLWUst NOATBEPXKAANacb oTpuuaTenbHbIMKU AaHHbIMU TecTa FRAUTEST. 3a-
knrodeHue. onyyeHHble pe3ynbTaThl NO3BONAIOT cAenaTb NpeanosioKeHne 0 reHeTU4eCcKon NpuynHe pas-
BUTUS aHOBYNSITOPHOro 6ecnnogus.
KnroueBble cnoBa: KACCMNENTWH, aHOBYNATOPHOE Becnnogue, reHoTun, OBapuarbHbIA pe3eps.

GENETIC ASPECTS OF ANOVULATORY INFERTILITY
AN. LYSOVA", M.B. KHAMOSHINA", E.G. ZARUBINA"

*Medical University "Reaviz", 227 Chapaevskaya str., Samara, 443001, Russia
“Peoples' Friendship University of Russia named after Patrice Lumumba, Medical Institute,
8 Miklukho-Maklay str., Moscow, 117198, Russia

Abstract. Introduction. The urgency of the problem is associated with the constant growth of female in-
fertility and ineffective methods of its treatment. The aim of the study was to determine the relationship be-
tween polymorphisms of the KISS1 gene, the level of sex hormones, regulatory peptins and the presence of
anovulatory infertility in women. Materials and methods of research. The study included 56 patients who
were divided into two groups. Group | (main group) included patients with a confirmed diagnosis of "anovula-
tory infertility" and already existing menstrual function disorders in the form of oligomenorrhea and amenor-
rhea. Group Il (control) — 19 people who had a history of one or more normal births to a healthy child. Hor-
monal background was studied in all women: levels of luteinizing and follicle-stimulating hormones, anti-
muller hormone were determined. Serum levels of kisspeptin and neurokinin B were determined by enzyme
immunoassay using special commercial kits. Genomic DNA for KISS1 genotyping was isolated from periph-
eral blood leukocytes using the Puregene Blood Kit (QIAGEN, cat. No. 158389, USA). Polymorphism was
determined by sequencing nucleotides using the ABI Big Dye Terminator protocol on the ABI 3100 Avant
genetic analyzer. Additional research methods were ultrasound examination of the pelvic organs, ovulation
control using test strips. Results. It has been established that the genetic variation of the KISS1 gene may
be a factor affecting the hormonal status of women. Direct sequencing of the KISS1 gene revealed several
single nucleotide polymorphisms (SNP) rs4889. The main genotypes of the KISS1 gene are CC, CG and
GG. According to the data obtained, the GC genotype is found in 100 % in the control group, and the GG
and CC genotypes are found only in the group with anovulatory infertility. The study of the relationship be-
tween different genotypes and the level of regulatory peptides showed a significant decrease in the level of
kisspeptin in women with the GG genotype, while in this group there is a significant increase in the level of
neurorokinin B, which confirms current data on its mechanism of action. The study of the hormonal back-
ground in patients of the main and control groups revealed differences in the examined women with different
KISS1 genotypes: with the GG genotype, there is a constantly low level of gonadotropins throughout the
menstrual cycle, with the CC genotype, the level of gonadotropins fell within the reference values. All women
with three classes of genotypes had a normal ovarian reserve, confirmed by normal indicators of anti-Muller
hormone. According to ultrasound data, anovulatory infertility was found in women with GG and CC geno-
types. In both cases, anovulation was confirmed by a monophasic rectal temperature curve throughout the
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menstrual cycle and negative FRAUTEST test data. Conclusion. The results obtained allow us to make an
assumption about the genetic cause of the development of anovulatory infertility.
Key words: kisspeptin, anovulatory infertility, genotype, ovarian reserve.
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3HAYMMOCTb METOAOB TPAOULIMOHHON KVITAVICKQVI MEOWLWHBLI B PEABUNTUTALIUN NALIU-
EHTOB C BEPTEBPAJIbHOW NATOJIOTMEN

n.N. ACTPEBLUEBA"", 3.T. KIOPIOI TIMEBA”

*®edeparnbHoe 2ocydapcmeeHHoe bodxemHoe obpa3osamesibHoe yyYpexxOeHuUe 8biclie2o obpal3osaHusi
«MeaHoesckasi eocydapcmeeHHass MeduyuHckas akademusi» MuHucmepcmea 3dpasooxpaHeHusi Poccutickol
®edepayuu, LLlepememesckuti npocri., 4. 8, 2. MeaHoso, 153012, Poccusi
" ®edepasibHoe 2o0cydapcmeeHHOe agmoHOMHOe obpa3osameribHOe y4pexx0eHue 8biclie2o obpa3osaHusi
«Poccultickuli HayuoHanbHbIU uccredosamernbcKuli MeOuUUHCKUl yHueepcumem umeHu H.U. MNupozosa»
MuHucmepcmea 30pasooxpaHeHusi Poccutickol ®edepayuu, yn. OcmposumsiHosa, 0. 1, cmp. 6, 2. Mockea,
117513, Poccus

AHHoTaumna. Lenbro pabomabi SBUNOCH U3yYEHME HAYYHbIX AaHHbLIX O Pe3ynbTaTUBHOCTU UCMONb30Ba-
HUS TPaOULMOHHOW KUTaAMCKOW MeAuUMHbI B peabvnutauum naumeHToB C 6OMbl, CEHCOPHBLIMW pacCcTpou-
cTBaMu 1 nepudpepuydecknmn napesamu, pa3BmBLLMMUCSA Ha oHe BepTebpanbHon natonorun. Mamepuasn
u MmemoOdsbI uccnedoeaHusi. B 6asax gaHHbix PubMed, EBSCO, Cochrane library, Springer Link, Science
Direct, Elsevier, Google Scholar npoBegeH nomck paH4OMU3UPOBaAHHbIX KOHTPONMPYEMbIX UCCREAOBaHUA U
cuctemaTmnyeckmx o63opoB 3a 2008 - Hos6pb 2024 rT., CpaBHMBAIOLLMX aKyNyHKTYPY U Apyrve MeToabl Tpa-
ONUNOHHOW KMTaWCKOM MeAUUMHBbI C KOHTPOMbHbIMKU BMeLlaTenscTBamu. HaigeHo 50 ctaten, cooTBeTCTBY-
foLMx 0603Ha4YEeHHbIM KpuTepusiMm. Pesynbmambi u ux obcyxdeHue. [NpuBeneHbl paboTbl, 4EMOHCTPUPY-
oLLMe pe3ynbTaTUBHOCTb NPUMEHEHWS KaK OTAENbHbIX METOA0B TPAAULIMOHHOM KUTANCKOM MeAULUHBI, Tak K
nx coveTaHusl. Micnonb3oBaHne WrnoykanbsiBaHUSA U NPWXUraHna ¢ guetotepanuen, maccaxem TyinHa, Tpa-
BOMEYEHUEM W IHEPrETUHECKMMM YNPAXKHEHNSMM TUNa Tan-u3un, Lro-aHb U Lin-ryH ynyywano BO3MOXHOCTU
naumeHToB C BepTebpanbHou naTonormen. MNpu paccMoTpeHun NCnonb3oBaHMA METOAOB pediriekcoTepanum
Npu oTAENbHbBIX HO30/10rMYECKMX PopMax, ObINo BbIACHEHO, YTO MPU CKONIMO3€e, PEBMAaTUYECKNX N AereHepa-
TUBHO-ANCTpPOMYecKkMX 3aboneBaHMsX C MopaeHWeM MO3BOHOYHMKA, MUodacunanbHOM OONeBOM CUH-
OpOMe urnoykanbiBaHue okasanocb 3¢pdeKTMBHLIM CNOCOOOM BO3OEWNCTBUSA, B TOM YUCIE B COYETAHUUN C
OPYrMMM TpaguLMOHHBIMU MeTogaMM NeyYeHnst. A Npu CTEHO3e NOACHUYHOMO oTAeNa No3BOHOYHMKA He Bbino
HangeHo ybegmTenbHbIX AoKa3aTenbCTB IPdPEKTUBHOCTY UrnoyKanbiBaHus. [NokasaHa adhdeKkTBHOCTb Me-
TOLOB pedhniekcoTepanuu y pasHoro KOHTUHreHTa nauMeHToB ¢ 6onsiMu B CMMHE: CMOPTCMEHOB, 6epemeH-
HbIX >XeHLUMH. Kpome Toro, B ctatbe 0bCyxaaeTcss BONPOC ANUTENbHOCTU Kypca neyeHusi, ero 6esonacHo-
CTW, pesynbTaTbl MPUMMEHEHMNS Y MALMEHTOB pa3Horo Bo3pacta. [lokasaHbl BbICOKME U CTOMKUE OTCPOYEHHbIE
(Ha NpoTsKeHUM He MeHee nonyrofda) pesynbTaTthl YXKe Mocne NepBoro Kypca nedeHus. HexenartenbHble
ABMNEHUS, CBA3AHHbIE C UIMOYyKanbiBaHUEM, HOCUIMW NErKUA 1 NPEeXoasLLMIA XapaKkTep, cocTaBnasa meHee 5 %
oT Bo3fencTeuini. OHM Morna NpPosiBRATLCH B BUAE NMOAKOXHOM reMaTtoMbl nocre BO3AenCcTBUs Urfou, ToLu-
HOTbI, FONIOBOKPYXXEHUS, YTOMIAEMOCTIN, 6onn B TOYke akynyHkTypbl. Bo3pacT obpaTHo Bnusn Ha adhdek-
TUBHOCTb feyeHusi. 3akroyeHue. MNpuMeHeHe MeTOAOB TPagULVNOHHON KUTaWCKON MeauunHbl, 0COOEHHO
npyv COYETaHHOM UCMONb30BaHUN B KOMMIEKCe peabunutaumMoHHbIX MEPONPUATUIA, Y NaUMEHTOB C AereHe-
paTtuBHO-AUCTPOhMyecknMu 3aboneBaHMsAMM NO3BOHOYHMKA Yryyllano ABuraternbHble (PYHKLUMM UM NoBCe-
OHEBHbIE BO3MOXXHOCTW BOMbHbIX, MOBbILIASA KAYECTBO UX XMU3HW. AKYMYyHKTYpa NpogeMOHCTpMpoBara BblCO-
Kyto 6€30MacHOCTb Y NAUMEHTOB C XPOHMYECKOWN BONMbIO B CMIUHE.

KnioueBble cnoBa: pednekcotepanus, akynyHkTypa, 6onb, BeptebpanbHasi naTonorusi.
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SIGNIFICANCE OF TRADITIONAL CHINESE MEDICINE METHODS IN THE REHABILITATION
OF PATIENTS WITH VERTEBRAL PATHOLOGY

I.P. YASTREBTSEVA"", E.T. KYURYUGLIEVA*

*Federal State Budgetary Educational Institution of Higher Education "lvanovo State Medical Academy" of
the Ministry of Health of the Russian Federation, Sheremetyevsky Ave., 8, Ivanovo, 153012, Russia
“Federal State Autonomous Educational Institution of Higher Education "Russian National Research Medical
University named after N.I. Pirogov" of the Ministry of Health of the Russian Federation,
Ostrovityanova St., 1, bld. 6, Moscow, 117513, Russia

Abstract. The purpose of the study was to review scientific data on the effectiveness of Traditional
Chinese Medicine (TCM) in the rehabilitation of patients with pain, sensory disorders, and peripheral paresis
developed due to vertebral pathology. Key Points. Materials and Methods. A search was conducted in the
PubMed, EBSCO, Cochrane Library, Springer Link, Science Direct, Elsevier, and Google Scholar databases
for randomized controlled trials and systematic reviews published from 2008 to November 2024 comparing
acupuncture and other TCM methods with control interventions. A total of 50 articles meeting the inclusion
criteria were found. Results and Discussion. Studies demonstrating the effectiveness of both individual
TCM methods and their combinations are presented. The use of acupuncture and moxibustion with diet
therapy, Tui Na massage, herbal medicine, and energy exercises such as Tai Chi, Qigong, and Zhan
Zhuang showed improvement in the capabilities of patients with vertebral pathology. When assessing reflex
therapy methods for specific diseases, it was found that acupuncture was effective in treating scoliosis,
rheumatic and degenerative-dystrophic diseases with spinal involvement, and myofascial pain syndrome,
especially when combined with other traditional treatment methods. However, there was insufficient evi-
dence for the effectiveness of acupuncture in treating lumbar spinal stenosis. Reflex therapy was shown to
be effective in various patient groups, including athletes and pregnant women experiencing back pain. The
article also discusses treatment duration, safety, and results in different age groups. High and lasting de-
layed outcomes (lasting at least six months) were observed after the first course of treatment. Adverse
events associated with acupuncture were mild and transient, occurring in less than 5% of cases, including
subcutaneous hematomas, nausea, dizziness, fatigue, and pain at the acupuncture point. Age was inversely
related to treatment effectiveness. Conclusion. The use of Traditional Chinese Medicine methods, especial-
ly in combination with other rehabilitation interventions, improved motor function and daily capabilities of pa-
tients with degenerative-dystrophic diseases of the spine, enhancing their quality of life. Acupuncture
demonstrated high safety in patients with chronic back pain.

Keywords: reflex therapy, acupuncture, pain, vertebral pathology.
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BNMUAHUE 3AMOPAXWUBAHUSA NIA3MbI HA PE3YNbTATbI MPOTPOMBUHOBBIX MOKA3ATENEN
KOAIYNOrpPAMMblI

T.B. HECTHOBA, T.lO. EPMAYEHKO, N.A. IOTBUHOBA, T.K. MATTIOTUHA

«®PI'BY BO «Tynbckuli 20cydapcmeeHHbIl yHU8epcumemy»,
meduyuHckul uHcmumym, yn. bonduna, 8. 128, e. Tyna, 300012, Poccusi

AHHoTauuA. Ljenb pabombl — OLEHUTb HanMyne N cTeneHb M3MeHeHUs1 MPOTPOMOMHOBLIX NokasaTte-
nen koarynorpaMmmbl B pa3aMOpOXEHHON UMTpaTHOM nna3me. TemnepaTtypa 3amopaxuBaHus coctasuna -20
°C. bbinu npoaHanMaupoBaHbl NokasaTteny MexayHapoaAHOe HOpManu3oBaHHOEe OTHOLLEHME, MPOTPOMOMHO-
BOE Bpemsi, NpOTPOMOMHOBBLIN nHAeKC no Keuky. MNokasaTtenu oueHMBanucb B NePBbIv Yac OT B3ATUSA KPOBU U
nocrne pasMopaxvBaHusa nna3mbl METOAOM NPOCTOro TennoobmeHa npu Temnepartype 37 °C u npu kKOMHaT-
HOW TemnepaType Ha paboyem cTone. ViccnegoBaHus npoBoaMnmMch Ha aHanmsatope SysmexCA-600 series
KNOTTUHIOBbIM MeTodoM. B xoge nccnenoBaHusi 6bIn0 BhISIBIIEHO, YTO MEXOYHApOAHOE HOpManu3oBaHHOE
OTHOLLUEHME U NPOTPOMBUHOBOE BPEMSI PA3MOPOXEHHON NIia3Mbl HE3HAYUTENBHO MOBLILLEHBI B CPABHEHWM C
nokasaTensMu CBeXen UMTpaTHOM nnasmbl, 8 NPOTPOMOUHOBBIV MHAEKC NO KBUKY CHWXEH. VI3mMeHeHne Tem-
nepaTypHbIX YCIOBUA HE NOBNUANO Ha pe3ynbTaTbl aHanuaa.

KnrouyeBble cnoBa: remocTas, koaryrnorpaMmma, 3aMopoXeHHas nnasma.

THE EFFECT OF PLASMA FREEZING ON THE RESULTS OF PROTHROMBIN INDICATORS
OF COAGULOGRAM

T.V. CHESTNOVA, T.YU. YERMATCHENKO, I.A. LOGVINOVA, T.K. MALYUTINA

Federal State Budgetary Educational Institution of Higher Education "Tula State University,"
Medical Institute, 128 Boldina St., Tula, 300012, Russia

Abstract. The purpose of this study was to assess the presence and degree of changes in prothrom-
bin indicators of the coagulation profile in thawed citrate plasma. The freezing temperature was -20°C. The
following indicators were analyzed: international normalized ratio, prothrombin time, and prothrombin index
by Quick's method. The indicators were evaluated within the first hour after blood collection and after thawing
of the plasma by simple heat exchange at 37°C and at room temperature on the laboratory bench. The study
was conducted using the SysmexCA-600 series analyzer with a clotting method. The results revealed that
the international normalized ratio and prothrombin time of thawed plasma were slightly elevated compared to
those of fresh citrate plasma, while the prothrombin index by Quick's method was decreased. The change in
temperature conditions did not affect the analysis results.

Keywords: hemostasis, coagulation profile, frozen plasma.
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AAPbILWKO U 3HAYEHUE HYKITEONAPHOIO CTPECCA NPU CEPOEYHOWU NATONOMMU
(kpaTKuM 0630p NUTEpaTypbl)

H.A. KOPCUKOB®, W.IN. BOBPOB*, A.10. AONTATOB", A.B. NEMWINOB’, E.J1. TYLUHUKOBA™,
M.I". KMTMHHNKOBA™, M.A. BAKAPEB™

*®OrBOY BO «Anmadickuli 2ocydapcmeeHHbIl MeOUUUHCKUU yHUsepcumemsy,
np-m JleHuna, 0. 40, 2. bapHays, 656038, Poccus
“MHcmumym monekynspHoU namonoauu u namomopghonocuu ®FEHY «®edepasibHbili
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AHHoTauuA. BeedeHue. [laHHasi paboTa npepacrtaensieT cobor nutepaTypHbIn 0630p HayyHbIX Mcche-
J0BaHUIN, NOCBALLEHHbIX CTPYKTYPHO-MOponormyeckon n oyHKLMOHaNLHOM peopraHnsaunm sapbILLKOBOro
annapara (HyKneonsapHbIN CTpecc) B pe3ynbTate AEWCTBUS HEraTUBHbIX (DaKTOPOB BHELLUHEN U BHYTPEHHEN
cpenpbl (TEHOTOKCMYECKUIA CTPEcC, HempoadereHepaTnBHbIE U ayTOMMMYHHble 3aboneBaHus, HapyLleHus mMe-
Tabonunama, BO3OENCTBME 3K3OTEHHbIX NMoBpexaarwmx ¢akTtopoB (Temnepartypa, AaBrneHne, ynbTpassyk),
OMyXOJEBbIN POCT, CEpAEYHO-COCYyaANCTas NaTonorns) Ha SApbILLKOBLIN annapart kneTku. Ljesb uccnedoea-
HUS1 — N3y4YeHVe U CTPYKTYpupoBaHMe MaTepuana no HyKneonsapHOMY CTPECCY M ero NocrneactsnsM B BUAE
nutepartypHoro ob3opa. Mamepuanbl u Mmemodb! ucciedoeaHusi. B pamkax uccrnegoBaHus 6bin npoms-
BefeH aHanu3 n obobLueHne nuTepaTypHbIX AaHHbIX, (OPMynMpoBKa BbIBOAOB. B paboTe ncnonb3oBanucb
cTaTtbn, onybrIMKOBaHHbIE B OTKPLITOW NMeyvaTtu, B 3NEKTPOHHbIX BEPCUMAX U CBOOOOHO AOCTYMHbIE B MOMHO-
TEeKCTOBOM BapwuaHTe. bbinu ncnonb3oBaHbl 6a3bl AaHHbIX: PubMed, E-Library; Cochrane; MEDLINE; EM-
BASE. Pesynbmambi u ux ob6cyx0eHue. ALpbILLKO — 3TO BHYTpUsiAepHas yrnbTpacTpykTypa 6e3 BugmMmon
B CBETOBOM MWKpOCKON MembpaHbl. AApbIWKo opmMmupyeTcs BOKpYr cneunduyeckon obnactn XxpomMocom,
HasbiBaemon 06nacTbio AOPLILLKOBOro OpraHvM3atopa, KoTopas COO4EpXUT MHOXECTBO MOBTOPOB pubOCOM-
HOW [,e30KCMPUBOHYKITEMHOBOW KUCIOThI. AAPBILKO ABMNSIETCA MECTOM CMHTe3a pubocom. Ho, XxoTa SapbILKo
N Hanbonee M3BECTHO Kak KoopauHaTop pubocomMHoOro GuoreHesa u cuHTesa Genka, B nocriegHee Bpems
ObINM OTKPbLITEI €ro HepMBOCOMHbIE YHKUMW. MccneqoBaHusa MOcNedHMX NET BbISABANM KITHOYEBYIO POrib
A0epHOro annapara KneTku B BOCMPUATMN pasfinyHbiX CTPECCOBbIX (hakTopoB. MNocneactsnst AENCTBUST 3TUX
(haKTOpOB Ha SAPLILWKOBLIA annapart KIeTkM NonyyunyM Ha3BaHWe HyKNeornsipHbIN cTpecc. B kneTkax, nog-
BEPXKEHHbIX HYKMEONAPHOMY CTpPEeccy, NPOUCXOAUT akTMBaLMsA MyTeNn, KOTopble NPUBOOAT K OCTAHOBKE Krle-
TOYHOrO LMKNa, anonTo3dy unu rmbenun kneTkn. 3akmroyeHue. AOpbILWKO UrpaeT BaXHYH posib B npoLeccax
perynauusa npogosPKUTENbHOCTU XU3HWU KNETKW, KNETOYHOM LMKIEe U CTabunbHOCTN reHoma. [eHOTOoKcuYe-
CKUM CTpecc, BO3OeNCTBME TeMMepaTypbl, MMMOKCUS U JIeYEHUE XUMMOTepaneBTUYECKMMU Mpenapartamm
NPUBOOMT K HAPYLLUEHUIO CTPOEHMS N DYHKUMN SOpbIlKa U HYKNeonapHoMy ctpeccy. bnarogaps coBpemen-
HbIM MepeaoBbIM HAayYHbIM TEXHOMOMMSIM, TakMM Kak NPOTEOMUKa M HOBbIM MOAXOAaM B METOA4AaX MUKPOCKO-
MMYECKOro aHanms3a, MoKasaHo, YTO HYKMEONSpHbIA CTPecc B3aMMOCBA3aH C 3aboneBaHusAMW 4eroBeka,
BKIOYAsA paK, BUPYCHble WHPEKUUN, HeNpoaereHepaTuBHble U cepaeyHo-cocyaucTole 3abonesaHus. Mpu
3aboneBaHusx cepaua SApbILKO PYHKLUMOHMPYET Kak CEHCOpP KNETOYHOro CTpecca M OTBeYaeT Ha Hero pe-
opraHusaumen csoen MopdonorMyeckorn U MONeKynsipHON apXUTEKTYpbI.

KnroueBble cnoBa: g4pbiLlKO, AAPbILLKOBbIE BerkW, HYKNeonspHbIN CTpecc, cepaeyvHo-cocyancTole 3a-
B6onesaHus.
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NUCLEUS AND THE ROLE OF NUCLEOLAR STRESS IN CARDIAC PATHOLOGY
(A Brief Literature Review)

N.A. KORSIKOV", I.P. BOBROV", A.YU. DOLGATOV", A.V. LEPILOV", E.L. LUSHNIKOVA™,
M.G. KLINNIKOVA™, M.A. BAKAREV"™

“Federal State Budgetary Educational Institution of Higher Education "Altai State Medical University",
Lenin Ave., 40, Barnaul, 656038, Russia
“Federal State Budgetary Scientific Institution “Institute of Molecular Pathology and Pathomorphology,
FGBNU "Federal Research Center of Fundamental and Translational Medicine",
Timakova St., 2, Novosibirsk, 630117, Russia

Abstract. Introduction. This paper presents a literature review of scientific studies on the structural-
morphological and functional reorganization of the nucleolar apparatus (nucleolar stress) due to the impact
of negative factors from both external and internal environments (genotoxic stress, neurodegenerative and
autoimmune diseases, metabolic disorders, exposure to exogenous damaging factors such as temperature,
pressure, ultrasound, tumor growth, cardiovascular pathology) on the nucleolar apparatus of the cell. The
purpose of the study is to examine and structure the material on nucleolar stress and its consequences in
the form of a literature review. Materials and Methods. The study involved analysis and generalization of
literary data and the formulation of conclusions. Articles published in open print, electronic versions, and
freely accessible full-text articles were used. Databases used include: PubMed, E-Library, Cochrane, MED-
LINE, and EMBASE. Results and Discussion. The nucleolus is an intranuclear ultrastructure without a visi-
ble membrane under a light microscope. The nucleolus forms around a specific chromosomal region called
the nucleolar organizer region, which contains numerous repeats of ribosomal DNA. The nucleolus is the site
of ribosome synthesis. Although the nucleolus is most known as the coordinator of ribosome biogenesis and
protein synthesis, its non-ribosomal functions have recently been discovered. Recent research has highlight-
ed the critical role of the cell's nuclear apparatus in responding to various stress factors. The consequences
of these factors on the nucleolar apparatus of the cell have been termed nucleolar stress. In cells subjected
to nucleolar stress, activation of pathways occurs that lead to cell cycle arrest, apoptosis, or cell death. Con-
clusion. The nucleolus plays an important role in regulating the cell’s lifespan, the cell cycle, and genome
stability. Genotoxic stress, temperature exposure, hypoxia, and chemotherapy disrupt the structure and func-
tion of the nucleolus, leading to nucleolar stress. Modern advanced scientific technologies, such as prote-
omics and new approaches in microscopic analysis methods, have demonstrated that nucleolar stress is
interconnected with human diseases, including cancer, viral infections, neurodegenerative diseases, and
cardiovascular diseases. In heart diseases, the nucleolus functions as a sensor of cellular stress and re-
sponds to it by reorganizing its morphological and molecular architecture.

Keywords: Nucleolus, nucleolar proteins, nucleolar stress, cardiovascular diseases.
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BNMUAHNE MUNAPOHATA HA MPOJIM®EPALIUIO FTENATOLUUTOB U HA AKTUBHOCTb ®EPMEHTOB
NEYEHU KPbIC NMPUN ®U3NYECKOUN HATPY3KE PA3NIMMHOUN MHTEHCUBHOCTHU

N.N. MANBILWEB®, O.B. ANbMNMNOOBCKAA™, .M. POMAHOBA™

*Maputickuli 20cydapcmeeHHbiIll yHusepcumem, . JleHuwa, 0. 1, 2. Mowkap-Ona, 424000, Poccusi
"YHyeawickull eocydapcmeeHHbIl yHuUsepcumem umeHu M.H. YnbsHoea, Mockosckul np., 0. 45,
2. Hebokcapebl, 428015, Poccus

AHHoTauuA. Yesnb uccnedoeaHuss — BNUsHNE MUIAPOHATa Ha nponudepaunto renaToumMToB U Ha ak-
TMBHOCTb (PEPMEHTOB NEYeHU KpbIC MpU PU3NYECKOWN Harpys3ke pasnnyHon MHTEeHCUMBHOCTU. Mamepuan u
mMemoOb! uccsiedoeaHusi. B kayecTBe SKCMepMMEHTanbHbIX XMBOTHBLIX ObinM Mcnonb3oBaHbl 84 Genble
camubl — KpbiC Becom 240 rpamm. XKnBoTHbIE ObiNv pasgeneHbl Ha TpW rpynnbl. AKCNEPUMEHT NPOBOAWMMN B
ABa aTana. B nepBom aTane kpbicam AaBanu Harpy3Ky pa3HOW MHTEHCMBHOCTMW: NMEPBOW rpynne Kpbic AaBanm
nerkyto u3nyeckyto Harpysky, 45is Yero ux noMellanu B BaHHy ¢ TemnepaTypou Boabl 29-32°C B kOTOpoWn
XMBOTHble nnaBanu 15 MuHyT. KpbiCbl BTOpON rpynnbl npoBoaunu B BaHHe 30 MUHYT; 3Ty Harpysky pace-
HUBanW cpeaHen TskecTu. [1ns BocnpomsBeaeHUs TSHXKENONM U3NYECKON Harpy3ku (TPeTbs rpymnna) XXMBoT-
Hble NMaBanu B BaHHOW OO TeX Nop, NokKa OHU HEe HauyMHanu TepsAaTb CUnbl U TOHYTb. OBbIYHO 3TO HacTynano
yepes3 55-59 MUHYT nocne HaxoXOeHWst XUBOTHbIX B Bode. [locne usBneyeHns u3 BaHHbl XUBOTHbIE 3TON
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rpynnbl, B OTNIMYME OT XXMBOTHbIX NEPBbLIX ABYX rpynm, Obinn BANbIMU, HEKOTOPOE BPEMS Nexanu, He NpUHK-
mManu nuity. 2KMBOTHbIMU BCex rpynn 6bino BbinonHeHo 10 ceaHCOB BOAHOW Harpysku Mocne Yero ux BbiBO-
ONNKn NX 3KCnepuMeHTa cpasy rnocne nocnegHero ceaHca (7 XXMBOTHbIX Ha rpynny) n yepes 30 cyTok nocne
OKOHYaHUS 3KcnepuMeHTa (Mo 7 XXMBOTHbIX Ha rpynny) ¢ NpUMEHeHUeM 301eTUNOBOro Hapko3a 13 pacyeta 5
mr Ha 100 r B cooTBeTCcTBUM ¢ MexayHapoaHbIMK npasunamu nposefeHus paboTt ¢ akcnepuMeHTanbHbIMN
XUBOTHbIMU. Ha BTOpOM aTane gpyras rpynna KpbiC, Takke pasbutas Ha Tpu rpynnbl, Nonyyanu aHanoruy-
HYI0 HarpysKy pasHOW MHTEHCUBHOCTW, OOHAKO Ha MPOTSKEHMM BCero akcnepumeHTta (10 gHen) exeqHEBHO
oTMevarnocb nepopanbHoe BBedeHWe mungpoHaTta, 3-(2,2,2-TpumeTunrugpasvH) nponvoHaTta B gose 100
Mr/ kr. KOHTPOMbHbIMU XXMBOTHBIMM (N = 7) Bbinn 6enbie kpbic BecoM 240 rpamm. NMocne nsBneyeHns neyveHmn
13 Heé Bbipesanu Kycouykun pasmepom 1x1 cm, kotopble cdukcnpoBanu B 10% HenTpansHOM chopmanuHe u
3aknoyany B napaduH; NofyYyeHHble CEpUNHbIE CPe3bl OKpaluMBanu reMaToKCUIIMHOM M 303MHOM U MO BaH
Mm3oH. [BysinepHble renatoumTbl nogumthiBanu Ha 7000 kneTok. MMcToxumMuyeckn B renatouuTax onpege-
nann COI, NADH, NADFH, kucnyto v wenoyHyto docdartasbl. CTaTUCTUYECKUA aHanu3 nNpoBeaeH B Npo-
rpamme «Statistica-6». [Ina aHanusa pasnuuuii mexay BblbopkaMu ncnonb3osanu t-kputepuin CTblogeHTa.
Pesynbmambi u ux obcyxdeHue. BbiNonHeHHOE UCCMeLOBaHME YCTaHOBMITO, YTO MPUMEHEHUE MUNOPO-
HaTa Npuv BbINOMHEHUN KpbiCaMy (h3NYECKOWN HArpy3ku CyLLeCTBEHHbIM 06pa3oM MeHseT CUTyauuto: yBenu-
yMBaeTcs nponudepaTBHas akTUBHOCTb renaToLUTOB MPU BbIMOMTHEHWUM KpbICaMu NErKOM U cpeaHen Tshke-
CTW Harpysku, npoTekarowas Ha POHEe MOBbLILLEHUS AKTUBHOCTU OKUCIIUTENbHO-BOCCTAaHOBUTENBHBIX doep-
MEHTOB. [1pn BbIMONIHEHWMN KpbICaMK TSKENOW Harpy3ku MCMonb3OBaHWe MUIngpoHaTa MOoAAepXuBaeT pe-
NPOOYKTUBHbIE MOTEHLMM renaToLMTOB U HOPMasbHY (bepMEeHTaTUBHYIO XapakTepUCTUKY nevyeHn. 3aksro-
4YeHue. BbinonHeHHOe uccrnefoBaHue nokasbliBaeT, YTO NPUMEHEHWE MUNZPOHATa He TOMbKO XenaTenbHO
MPW BbIMNOMTHEHUM XUBOTHBIMU TSDKENOW (PU3NYECKOW HArpysku, HO U, MO-BUAMMOMY, ABMAsieTcs Heobxoawu-
MbIM MO XXU3HEHHbIM MOKa3aHUAM.
KnioueBble cnoBa: msnyeckas Harpyska, nedyeHb, MOpdonormieckme M3MeHeHus, MUngpoHar.

INFLUENCE OF MILDRONATE ON HEPATOCYTE PROLIFERATION AND LIVER ENZYME ACTIVITY IN
RATS UNDER PHYSICAL LOAD OF DIFFERENT INTENSITIES

I.I. MALYSHEV", O.V. AL'PIDOVSKAYA™, L.P. ROMANOVA"

*Mari State University, Lenin Square, 1, Yoshkar-Ola, 424000, Russia
“Chuvash State University named after I.N. Ul'yanov, Moskovskiy Ave., 45, Cheboksary, 428015, Russia

Abstract. The purpose of the study was to assess the effect of Mildronate on hepatocyte proliferation
and liver enzyme activity in rats subjected to physical activity of varying intensity. Material and Methods.
Eighty-four male white rats weighing 240 grams were used as experimental animals. The animals were di-
vided into three groups. The experiment was conducted in two stages. In the first stage, rats were subjected
to physical activity of different intensities: the first group underwent mild physical activity, swimming for 15
minutes in a bath with water temperature of 29-32°C. The second group swam for 30 minutes in the bath,
which was considered moderate activity. To replicate heavy physical exertion (third group), the rats swam in
the bath until they began to lose strength and sink, usually occurring after 55-59 minutes of swimming. After
being removed from the bath, these rats, unlike the first two groups, were lethargic, lying still and refusing to
eat for some time. All groups completed 10 sessions of water stress, after which they were removed from the
experiment immediately after the last session (7 rats per group) and 30 days later (7 rats per group), under
zolatil anesthesia (5 mg per 100 g body weight) in accordance with international experimental animal han-
dling regulations. In the second stage, another group of rats, also divided into three groups, underwent the
same levels of physical exertion, but received daily oral administration of Mildronate (3-(2,2,2-
trimethylhydrazine) propionate) at a dose of 100 mg/kg throughout the 10-day experiment. The control ani-
mals (n = 7) were 240-gram white rats. After extraction of the liver, tissue samples (1x1 cm) were fixed in
10% neutral formalin, embedded in paraffin, and stained with hematoxylin and eosin and Van Gieson stain.
Binucleate hepatocytes were counted in 7,000 cells. Histochemical tests for SDH, NADH, NADFH, acid, and
alkaline phosphatases were performed in hepatocytes. Statistical analysis was conducted using the "Statisti-
ca-6" program, and differences between groups were analyzed using the Student's t-test. Results and Dis-
cussion. The study revealed that the use of Mildronate significantly changes the situation during physical
exertion in rats: hepatocyte proliferative activity increases during mild and moderate intensity activity, ac-
companied by enhanced oxidative-reduction enzyme activity. During heavy physical activity, the use of Mil-
dronate supports the reproductive potential of hepatocytes and normal enzyme characteristics of the liver.
Conclusion. The study shows that the use of Mildronate is not only desirable during heavy physical exertion
in animals but is also likely necessary for life-sustaining purposes.

Keywords: physical activity, liver, morphological changes, Mildronate.
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BIIMAHUE CMEHbI MEXAHU3MOB MUTPALIUKX MPOTEHUTOPOB HA UHTEHCUBHOCTb
NPOJINDEPALIUMN B POCTPAIIbHOM NOTOKE Y KPbIC

T.A. PYMAHLIEBA®, B.E. BAPEHLIOB™, P.O. NMYTAYEB’, A.1. KYPULIbIH

*OrbOY BO «Spocniasckuli 20cydapcmeeHHbil MeduyuHckuli yHueepcumemy MuH3dpasa Poccuu,
PesosntoyuoHHas yn., 0. 5, a. Sipocnaens, 150000, Poccus
“®rAQY BO [llepsbili MITMY um. .M. CeueHosa MuH3dpaea Poccuu, Tpybeukas yii.,
0. 8, cmp. 2, 2. Mocksa, 119048, Poccus

AHHOTaumA. PaspaboTka KpUTEPUEB ANS OLEHKM aKTUBHOCTW HeMporeHe3a u BO3MOXHOCTEWN KOppeK-
UUKn (PYHKLMOHMPOBAHMSA CTBOMOBbLIX HULL FOMIOBHOIO MO3ra SIBNSETCH KMYeBbIM BOMPOCOM 3IKCMNEPUMEH-
TanbHbIX paboT. Yenb uccrnedogaHuss — yCTaHOBUTb OCOGEHHOCTM Npeobpa3oBaHMs poCTpanbHOro Murpa-
LMOHHOro NOTOKa MO U3MEHEHUSM MHOEKCa nponudepauun Npu nepexoae oT npeHaTanbHOro (NogHoro) K
nocTHaTanbHOMYy Nepuoay OHTOreHesa Kpbicbl. Mamepuanbl u Memodbi uccnedosaHusi. Pabota Bbinon-
HeHa Ha 18 6enbix Kpbicax camuax nuHun Wistar. Misayyanunce npaBble nonywapuvs KpbiC nnHun Buctap pas-
HOro Bo3pacTta: nnogbl 22 cyTku rectaumm, 3, 7, 14, 21 n 60 cyTkn nocTHaTanbHoOM Xn3HW. Ha napadnHoBbIX
napacarutTanbHbIX CEPUMHBIX CPe3ax Mo3ra KpbiC MMMYHOTMCTOXMMUYECKU BbIABNANM Ki67 no3nTuBHbIE
KNeTKN U NOACYUTBbIBANU MHAEKC nponudepanmmn B pasHbix OTAENax poCcTpanbHOro MUrpauMoHHOrO MNOTOKa.
Pesynbmambi u ux ob6cyxdeHue. lepexoq K BHEYTPOOHOMY CYyLLIECTBOBAHMIO COMPOBOXOAETCS PE3KUMU
nNpeobpasoBaHUAMN CTBOJIOBbLIX HULL: 3aKpbITUEM 3MOPUOHANBHOTO Xenyaoyka, obocobrneHneM pocTparnb-
HOro NOTOKa, KOTOPLIN M3 aHanora cybaneHaMMansHOM 30HbI AMOPUMOHANBHOIO Xenyaoyka npespallaeTcs B
CaMOCTOSATENBHY MUTPALMOHHYI0 KOHCTPYKLMIO. [10 14 CyTOK NOCTHaTanbHOro nepuoaa oTMeYvatoTcsi pesko
BblpaXeHHble da3Hble U3MEHEHUs MHAekca nponudepaumm B YacTax poCTpanbHOro NoToka M HapacTtaHue
nonvmopduama murpmpytowmnx knetok. C 21 no 60 CyTkM NAOTHOCTb MO3UTUBHBIX W HEraTUBHBIX KIETOK B
pocTpanbHOM MOTOKEe CHmxaeTcs, Ki67-no3nTuMBHbIE siApa BbISABASIKOTCS B OCHOBHOM B MPOKCUMAasbHOW Ya-
CTU 1 B KOMNEHe, YTO J0Ka3bIBAET MpeKpalleHne ero yHKLMOHNPOBaHUSA B KA4ECTBE CTBOJIOBOM HULLM MO3-
ra. 3aksroyeHue. /IaMeHeHV1 MEXaHU3MOB MUrpauum NPOreHNTOPOB MO POCTpasnibHOMY MOTOKY, MPOMUCXO-
Oslne B paHHEM MOCTHATaNbHOM OHTOreHe3e KpbICbl, MPUBOAAT K BONIHOOOPa3HbIM U3MEHEHNSAM MHAEKCa
nponudepayun, YTo HeEO6XOAMMO y4UTbIBATb NPU OLLEHKE NMOCNeACTBUIA KCNEPUMEHTanbHbLIX BO34ENCTBUN
Ha CTBOIOBbIE HULLX MO3ra B 3TOM Nepuoge.

KniouyeBble cnoBa: HelporeHes, pocTpanbHbIi MUrpaLMOHHbIA NOTOK, MHAEKC Nponudepaummn, Kic7.

THE EFFECT OF CHANGES IN MIGRATION MECHANISMS OF PROGENITORS
ON THE PROLIFERATION INTENSITY IN THE ROSTRAL FLOW IN RATS

T.A. RUMYANTSEVA", V.E. VARENTSOV", R.O. PUGACHEV", D.l. KURITSYN"

“Federal State Budgetary Educational Institution of Higher Education "Yaroslavl State Medical University" of
the Ministry of Health of Russia, Revolutionnaya St., 5, Yaroslavl, 150000, Russia
“Federal State Autonomous Educational Institution of Higher Education First Moscow State Medical Univer-
sity named after .M. Sechenov of the Ministry of Health of Russia, Trubetskaya St., 8, bldg. 2, Moscow,
119048, Russia

Abstract. The development of criteria for assessing neurogenesis activity and the potential for correct-
ing stem cell niche functions in the brain is a key issue in experimental studies. Purpose of the study is to
establish the characteristics of the transformation of the rostral migratory stream based on changes in the
proliferation index during the transition from the prenatal (fetal) to the postnatal period of rat ontogenesis.
Materials and methods. The study was conducted on 18 male Wistar rats. The right hemispheres of rats of
different ages were examined: fetuses at 22 days of gestation, 3, 7, 14, 21, and 60 days of postnatal life.
Ki67-positive cells were immunohistochemically detected on paraffin para-sagittal serial sections of the rat
brain, and the proliferation index was calculated in different parts of the rostral migratory stream. Results
and discussion. The transition to postnatal existence is accompanied by dramatic transformations in the
stem cell niches: closure of the embryonic ventricle, separation of the rostral stream, which turns from an
analog of the subependymal zone of the embryonic ventricle into an independent migratory structure. Before
the 14th postnatal day, there are sharply expressed phase changes in the proliferation index in the parts of
the rostral stream and an increase in the polymorphism of migrating cells. From day 21 to day 60, the density
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of positive and negative cells in the rostral stream decreases, and Ki67-positive nuclei are mainly found in
the proximal part and in the knee, which proves the cessation of its function as a stem cell niche in the brain.
Conclusion. Changes in the mechanisms of progenitor migration along the rostral stream occurring in early
postnatal ontogenesis of rats lead to wave-like changes in the proliferation index, which should be taken into
account when assessing the consequences of experimental influences on the brain's stem cell niches during
this period.

Keywords: neurogenesis, rostral migratory stream, proliferation index, Ki67.

[0 =]
YOK: 611.81: 616-001.28/29 DOI: 10.24412/1609-2163-2025-1-134-138 EDN FJEPAI %
[=r:

MOP®OJIOMM4YECKASA BEPUGUKALINA NTUPAMUAHBLIX
HAPYLUEHUU NPU ABAPUMHO-NOBbLILWLEHHOM PAAMALINOHHOM ®OHE

B.M. ®§EQOPOB’, H.B. CTMUBHEBA™, O.M. XONOAOB’

*®OrbOY BO «BopoHexckas eocydapcmeeHHasi akademusi criopma» MuHcriopma Poccuu,
yn. Kapna Mapkca, 9. 59, e. BopoHex, 394000, Poccusi
"®rAQY BO HauuoHanbHsbIl uccriedogamernbcekuli Huxeeopodckull eocydapcmeeHHbIl yHUeepcumem
umeHu H.U. Jlobavyeeackoeo, np. MazapuHa, 0. 23, e. HuxHul Hoszopod, 603022, Poccusi

AHHoTauuMA. B MHOrouncreHHbIx Nyonmkaumsx, NOCBSLLEHHbIX paguaLMOHHbIM MHUUOEHTaM, NoKasaHo,
YTO B MOCTaBapUMHOM MepUOAEe Y NOCTpadaBLUMX NUL, HabnogaeTcs poCT NCUXOHEBPOJSIOMMYECKMX HapyLle-
HUIN, CONPOBOXAAILLNXCH KOTHUTUBHBIMU N ABUraTenbHbIMU PacCTPOMCTBaAMM, 3aTPYAHSAIOLWNX BbIMOMHEHNE
NoCTaBMeHHbIX 3aga4y. HecmoTpsa Ha OOCTATOYHYK BbIPAXEHHOCTb KMWMHUYECKOW CUMMNTOMATUKK, HEenpo-
MOPONOrMYECKUIN IKBUBANEHT HAbGNIOOaeMbIX PacCTPOMCTB 300pOBbA OBMyYEHHbIX MWL, OCTaeTcs mMano
N3y4YeHHbIM. YUnTbiBas, YTO Y YenoBeKka MOXHO MCCreaoBaTb TOSMbLKO MOCMEPTHbIE Mopdhonormyeckne ms-
MEHEHMsI TOfIOBHOrO MoO3ra, MPOBEeAEeHO WX WUCCNedoBaHME B MOAENbHbLIX 3KCMEPUMMEHTAX Ha >KMBOTHbIX.
Lenb pabomsi — BepndmumMpoBaTbh MMCTONATONOIMYECKNE U3MEHEHUS HEMPOHOB NUPaMUOHbLIX LIEHTPOB Ha
pasnMyHbIX 3Tanax nocTpaguauuoHHOro nepuoga nocrne obryyeHns B 403aX SKBUBASIEHTHbIX MOJTyYEHHbLIM
yyacTHMKamMu nukemaaumm aBapum Ha YA3C. Mamepuanbl u MemoObl uccrieoeaHusi. JKCNEPUMEHT
npoBeneH Ha 144 Genbix Kpbicax ¢ ucxogHom maccon 210 = 10 r, obny4deHHbIX B Ao3e 0,5 'p 1 nccnegosak-
HbIX Ha MPOTSXKEHUN BCEW MOCNEeaylLWen XU3HN C MOMOLLBbID TpaguUMOHHBIX NaToMOpdOonornyeckux u
MOpOMETPUYECKMX METOAMK C NOCNEeAyHLEN CTaTUCTU4ecko obpaboTkon 1 MaTeMaTU4eCcKumMm Moaenu-
poBaHMEM pe3yNnbTaToB UcCreoBaHus. Pe3ynbmamabl u ux ob6cyxoeHue. YCTaHOBMEHO, YTO NMpaMnaHbIe
HEMPOHbl  HEOONyYEHHbIX >KMBOTHbIX C BO3PacTOM MPETEPNEBAKT  CYLWECTBEHHbIE  CTPYKTYPHO-
yHKUNOHANbHbIE N3MEHEHUS, KOTOPblE HEOOXOANMO YYMTbIBaTb MPU aHanNu3e 3KCNeprMeHTanbHOro mare-
pvana. o cpaBHEHUIO C KOHTPOMNEM Y 0BITyYEHHbIX XUBOTHbIX (DYHKLMOHAMNBHO 3HAYMMbIX MATOMMCTONOMM-
YeCKMX U3MEHeHUN NMpamMuaHbIX HEWPOHOB He ycTaHoBreHo. MaTtemaTudeckoe MoaenvpoBaHuve C NOMO-
LI PErpeccMoHHOro aHanu3a BbIIBUNO 3aMETHbINA OTKNMK NUpPaMUOHbIX HEMPOHOB Ha MOHMU3MpPYLOLLEE U3-
nyyeHne, ogHako HabnogaemMble N3MeHeHus BbICTPO penapuMpoBanucb. He NCKNIYEHO, YTO HEKOTOpbIE U3-
MEHEHWNS COXPaHANUCb U MOMMN BNMATb HA COCTOSHME HEMPOHOB. 3HAYMMbIMK credyeT cuuTaTb U U3MeHe-
HUSA Ha OTAENbHbIX BPEMEHHbIX 3Tanax NocTpagualmMoHHOro nepuoaa Konmyectsa HEMPOHOB, HAaXOOsALNXCA
B COCTOSIHMU BO3OYXXOEHUA UMM TOPMOXEHUSA (DYHKLIMOHANBHOIO COCTOSIHUA. XOTSA (DYHKLMOHAsbHbIE N3Me-
HEHVs1 NMMPaMUAHbLIX HEPBHbIX KIETOK ABMASKTCA MpexoasiuMui, OOQHOMOMEHTHOE yBENUYeHne UM yMeHb-
LEeHMe UX KONMYecTBa MOXET U3MEHATb (PYHKLUNOHANbHOE COCTOsIHUE NUPaMUOHbLIX LLEHTPOB. 3ak/ro4YeHue.
3Ha4YMMBbIX NATOrNCTONOrMYECKNX U3BMEHEHUIN HENPOHOB NUPaMUAHbIX LLEHTPOB rofIOBHOr0 MO3ra no cpaBHe-
HUIO C KOHTPOJIEM HEe yCTaHOBMEHO. BO3MOXHbLIM HEMPOMOPKONOrMYECKUM 3KBUBANEHTOM NCUXOHEBPOOMN-
YECKMX M MMpaMUOHbIX HapyLLIEeHU ABAAITCA Npexogsline U3MeHeHUs B HEpPBHbIX KneTkax, oTpaxaroLlne
npoLeccbl BO30YXOEHNSI 1 TOPMOXEHUSA NX PYHKLMOHANBbHOW akTUBHOCTW.

KnioueBble crnoBa: [(05I0BHOWM MO3r, aBapUNHO-NOBbILLEHHbIN pagnaunoHHbIN OH, NMPpaMUaHbIE LiEH-
Tpbl, paagnaunoHHO-NHOYLIMPOBAHHbIE N3MEHEHMWS HENPOHOB.
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MORPHOLOGICAL VERIFICATION OF PYRAMIDAL DISORDERS UNDER EMERGENCY ELEVATED
RADIATION BACKGROUND

V.P. FEDOROV", N.V. SGIBNEVA™, O.M. KHOLODOV"

*Federal State Budgetary Educational Institution of Higher Education "Voronezh State Academy of Sport" of
the Ministry of Sports of Russia, Karl Marx Street, 59, Voronezh, 394000, Russia
“Federal State Autonomous Educational Institution of Higher Education “National Research Nizhny
Novgorod State University named after N.I. Lobachevsky”, Gagarin Avenue, 23, Nizhny Novgorod, 603022,
Russia

Abstract. Numerous publications on radiation incidents show that in the post-accident period, affected
individuals experience an increase in psychoneurological disorders, accompanied by cognitive and motor
dysfunctions, which hinder the performance of assigned tasks. Despite the significant clinical symptoms, the
neuromorphological equivalent of the observed health disorders in irradiated individuals remains poorly stud-
ied. Considering that only postmortem morphological changes in the brain can be investigated in humans,
their study was conducted in model experiments on animals. The purpose of the study was to verify histo-
pathological changes in the neurons of the pyramidal centers at different stages of the post-radiation period
following irradiation at doses equivalent to those received by the participants of the Chernobyl accident liqui-
dation. Materials and Methods. The experiment was conducted on 144 white rats with an initial weight of
210 + 10 g, irradiated with a dose of 0.5 Gy and studied throughout their subsequent life using traditional
pathomorphological and morphometric methods, followed by statistical processing and mathematical model-
ing of the research results. Results and Discussion. It was established that pyramidal neurons in non-
irradiated animals undergo significant structural and functional changes with age, which must be considered
when analyzing the experimental material. Compared to the control, no functionally significant pathohistolog-
ical changes in pyramidal neurons were observed in irradiated animals. Mathematical modeling using re-
gression analysis revealed a noticeable response of pyramidal neurons to ionizing radiation; however, the
observed changes quickly repaired. It is possible that some changes persisted and could influence the state
of the neurons. Significant changes were also found in the number of neurons in an excited or inhibited func-
tional state at certain temporal stages of the post-radiation period. Although functional changes in pyramidal
nerve cells are transient, a simultaneous increase or decrease in their number can alter the functional state
of pyramidal centers. Conclusion. No significant pathohistological changes in the neurons of the pyramidal
centers of the brain were found compared to the control. The possible neuromorphological equivalent of psy-
choneurological and pyramidal disorders are transient changes in nerve cells, reflecting processes of excita-
tion and inhibition of their functional activity.

Keywords: Brain, elevated radiation background, pyramidal centers, radiation-induced neuron chang-
es.
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CO30AHME CBEPTO‘-IHOIZI HEMPOHHOW CETU ANA OBHAPYXXEHUA U
KNACCUPUKALINUN NEUKOLIUTOB B NEPUDPEPUYHECKOU KPOBU

H.[O. KO3YINNH, A A. MUTYINTUHA, A.P. BUKTUMNPOB

@rAQY BO «[JanbHesocmouHbil ¢hedeparnbHbll yHUsepcumemy, n. Askc, 0. 10, o. Pycckud,
2. Bnadusocmok, 690922, Poccusi

AHHOTaumMA. 30M0TbIM CTaHAAPTOM AMArHOCTMKU GonbLUOro Yncna 3aboneBaHui SBNAETCA MUKPOCKO-
nnyeckoe mnccrnegoBaHne nepudepuyeckon Kposu. MUKPOCKONNA OCHOBLIBAETCS Ha PYYHOW TEXHMKE MPUro-
TOBNEHUS MA3KOB KPOBU U JanbHENLLEM BMU3yarlbHOM KOHTPOMEe CNeLmManmcToM, YTO NpMBOAUT K CyObEKTUB-
HOCTM ¥ MpeaB3AaToCTVM HabnwpaTens, NOCKOMNbKY NPaBUMbHbIA pe3ynbTaT 3aBUCUT OT OMnbiTa remaTorora.
Opyras npobnema — 6Gonblias OnAMTENbHOCTb MPOLIECCa, YTO BIUSIET Ha 3arpy>eHHOCTb nabopatopuun u
cpenHee BpeMs OXuAaHUs pesyrnbTaTa. Takke CyllecTByeT BEpPOSATHOCTb YenoBeveckon ownbku. B ycno-
BMSIX pacTyLlero oobema MeanLUMHCKNX OaHHbIX U HeobxoaumocTn ob6paboTkm BomnbLIOro KonnyecTsa aHa-
NN30B, BHEAPEHUE TEXHOMNOMMI rnybokoro oby4yeHnsi CTaHOBUTCA HeobxoanmbiM Ans obecneyeHus kade-
CTBEHHOrO MeguumMHCKoro obcnyxuBaHusa. Lenb uccniedoeaHuss — pa3paboTka MOOEnu CBEPTOYHOM
HENPOHHON CETU, AETEKTUpYIoLLas (POPMEHHbIE 3NEMEHTbI Ma3ka kpoBu. Mamepuarnbl u Memodsi uccrie-
doeaHusi. bbina peanu3oBaHa MogeNb CBEPTOYHOM HEMPOHHOM CeTU, cocTosian M3 25 cnoes. [ns obyye-
HMa mogenu 6bino ncnonb3oBaHo ABa Habopa AaHHbIX. [NepBbIn NpegHa3Havancsa Ans o6yyYyeHus 1 Krnaccu-
dukaumn 4 kateropnin NenKoUmUToB: HENTPOMUIOB, 303MHODUNOB, NUMAOLUTOB U MOHOLNTOB. Bo BTOpOM
AaHHbIX npeactasneHo 11 kaTeropuin nenkounToB: 6nacTbl, NPOMUENOUNTbI, MUENOUUTbI, METaMUeNounTbI,
nanoyxkosigepHble HeNTpoduIibl, cerMeHTosAepHble HenTpounbl, TIMMAOLMNTLI, MOHOLUNTBLI, S03UHOUNBI,
6a3odunbl 1 peakTnBHble NMMMdOUNTLI. Pe3ynbmamabi u ux obcyxdeHue. ObLiaa TOYHOCTb Moaenu, oby-
YeHHOW Ha nepBoM Habope AaHHbIX, cocTaBuna 93 % B knaccudukaumm 4 TMNoB knetok. MNokasaTtenu Tou-
HOCTM NPUBNMXKEHbI K pe3ynbTatam ApPYrux uccnegoBaTenen, YTO rOBOPUT NEPCNEKTMBHOCTM MCMOMNb30Ba-
HWS1 CBEPTOYHbIX HEMPOHHbIX ceTel. Mpu obyvyeHnn Ha BTOpoM Habope AaHHbIX 06Llasi TO4HOCTb CocTaBmna
68,6 % B knaccudvkaumm 6 TMNOB KNeTok. 3akmrovyeHue. PaspaboTaHHas Ha OCHOBE TEXHONOrMM rinyooKoro
06yyeHMs cBEpPTOYHAs MoAenb NPOAEMOHCTPMPOBana BbICOKYH TOYHOCTb B Krnaccudpukauumn 4 TunoB nen-
KOLMTOB nepudepryeckomn Kposu. MockonbKy 30M0TbIM CTaHAApPTOM AMarHOCTMKM 6onblioro yicna 3abone-
BaHW SBMSIETCA MUKPOCKONUYEeCcKoe nccnefoBaHne Maska nepudepuyeckon KpoBu, TO AaHHbLIN MeTo4 No3s-
BOSMT YCTPaHMTb MHOTME NPOBMAeMbl CyLLECTBYIOLLEro Py4YHOro nogxoaa.

KnioyeBble cnoBa: KreTku KpoBU, KOMMNbOTEpHOe 3peHne, CNN, nerkoumThl, rnybokoe obydeHue.

CREATION OF A CONVOLUTIONAL NEURAL NETWORK FOR DETECTION AND CLASSIFICATION OF
LEUKOCYTES IN PERIPHERAL BLOOD

N.D. KOZULIN, A.A. MIGULINA, A.R. BIKTIMIROV

Federal State Autonomous Educational Institution of Higher Education “Far Eastern Federal University
(FEFU)”, Ajax Settlement, 10, Russky Island, Vladivostok, 690922, Russia

Abstract. The gold standard for diagnosing a large number of diseases is the microscopic examination
of peripheral blood. Microscopy relies on the manual technique of preparing blood smears and subsequent
visual inspection by a specialist, which leads to subjectivity and observer bias, as the correct result depends
on the hematologist's experience. Another issue is the lengthy process, which affects laboratory workload
and average result waiting times. Additionally, there is the possibility of human error. In the context of the
growing volume of medical data and the need to process large amounts of analyses, the implementation of
deep learning (DL) technologies becomes essential to ensure quality medical care. The purpose of the
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study is to develop a convolutional neural network model that detects formed elements of blood smears.
Materials and Methods. A convolutional neural network model consisting of 25 layers was implemented.
Two datasets were used to train the model. The first one was designed to train and classify 4 categories of
leukocytes: neutrophils, eosinophils, lymphocytes, and monocytes. The second dataset included 11 catego-
ries of leukocytes: blasts, promyelocytes, myelocytes, metamyelocytes, band neutrophils, segmented neu-
trophils, lymphocytes, monocytes, eosinophils, basophils, and reactive lymphocytes. Results and Discus-
sion. The overall accuracy of the model trained on the first dataset was 93% in classifying 4 cell types. The
accuracy values are close to those of other researchers, indicating the promising use of convolutional neural
networks. When trained on the second dataset, the overall accuracy was 68.6% in classifying 6 cell types.
Conclusion. The convolutional model developed using deep learning technology demonstrated high accu-
racy in classifying 4 types of leukocytes in peripheral blood. Since microscopic examination of blood smears
is the gold standard for diagnosing many diseases, this method will address many problems associated with
the current manual approach.
Keywords: blood cells, computer vision, CNN, leukocytes, deep learning.
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HEONPEQENEHHOCTU NEPBOIO TUMA Y PABOTHUL HE®TEFA30BOW COEPbLI HA CEBEPE P®
H.®. FTA3A, A10. KYXAPEBA, L.10. JOBPbIHVHA, B.M. ECbKOB

BY BO XMAO-Kezpbi «Cypaymckull 2ocydapcmeeHHbIl yHusepcumemy,
yn. JleHuHa, 0. 1, e. Cypeym, 628408, Poccusi

AHHoOTaumA. N3ydeHne BNUAHUS HU3KOUMHTEHCUBHbBIX 3MEKTPOMAarHUTHBIX MOSIEN Ha OPraHu3M >KEHLLMH
HaTankMBaeTCsl Ha TPYAHOCTU, KOTOpblE CBA3aHbl CO CNaboN BbIPaXXEHHOCTbI0 Taknx addekToB. OBBLEKT U
mMeToabl. ViccnegoBanoch YeTbipe rpynnbl paboTHUL HedbTerasoBoro komnrnekca Cubupwn. e rpynnbl (4o
35 net u ctapwe 35 neT) 66N ¢ BO3OENCTBUEM 3MIEKTPOMArHUTHBLIX NOSen 1 2-e rpynnbl (Toxe Ao 35 net u
ctapuwe 35 net) 6binmn 6e3 TakoBbIX Bo3gencTeun. C nomollpbto npudopa Anoke-01 perncrpmpoBanuck 6 na-
pameTpoB CepAeyvHO-COCYyaAUCTON cucTeMbl (BO Bcex rpynnax). Kaxabli napameTp npoBepsnics Ha 3akoH
HOpManbHOro pacnpefeneHns U 3aTemM BCe rpynmnbl CTaTUCTUYECKN CPaBHMBANMUChL TOXe NO BceM 6-Tu na-
pameTpam. PesynbTaTbl. YCTAHOBMEHO, YTO MHOIMEe napameTpbl (BONbLUMHCTBO) AN BCeX 4-X rpynn AEeMOH-
CTPUPYIOT OTCYTCTBME HOpManbHOro pacnpegeneHus. OgHoBpemMeHHo, bonee 60 % cpaBHUBaeMbIX (ans
pasHbIX 4-x rpynn) BblIBOPOK AEMOHCTPUPYIOT HeonpeaeneHHOCTb 1-ro Tuna (Mx BoIbopkn MMelT obLuyto re-
HeparnbHyl COBOKYMHOCTb). BbiBogbl. PaspelueHne HeonpegeneHHocTn 1-ro tuna TpebyeTt npumeHeHue Ho-
BbIX METOAOB W MOAENEN, KOTOpble BbIXOAAT 3a pamMKM COBPEMEHHOM Hayku (kak u addekt EcbkoBa-
3uH4yeHko). CoBpeMeHHas CTaTUCTUKa He MOXET paboTaTk C TakumMu Bbibopkamu.

KnioueBble cnoBa: xaoc, HeonpeaeneHHOCTb NepBoro Tuna, adpdekT EcbkoBa-3nHYEHKO.

UNCERTAINTIES OF THE FIRST TYPE AMONG WORKERS IN THE OIL AND GAS SECTOR IN
NORTHERN RUSSIA

N.F. GAZYA, A.Yu. KUKHAREVA, |.Yu. DOBRYNINA, V.M. ES'’KOV

Budgetary Institution of Higher Education of Khanty-Mansi Autonomous Okrug-Yugra
"Surgut State University,” Lenin St., 1, Surgut, 628408, Russia

Abstract. The study of the influence of low-intensity electromagnetic fields on the female body encoun-
ters difficulties associated with the weak expression of such effects. Object and Methods. Four groups of
workers from the oil and gas sector in Siberia were studied. Two groups (under 35 years and over 35 years)
were exposed to electromagnetic fields, and two groups (also under 35 years and over 35 years) were not
exposed. Six parameters of the cardiovascular system were recorded using the Elox-01 device (in all
groups). Each parameter was checked for normal distribution, and then all groups were statistically com-
pared based on the six parameters. Results. It was found that many parameters (most) in all four groups
demonstrate a lack of normal distribution. At the same time, more than 60 % of the samples being compared
(from the four groups) demonstrate Type 1 uncertainty (their samples share a common population). Conclu-
sions. Resolving Type 1 uncertainty requires the use of new methods and models that go beyond the current
state of science (similar to the Es'kov-Zinchenko effect). Modern statistics cannot work with such samples.

Keywords: chaos, Type 1 uncertainty, Es'kov-Zinchenko effect.
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