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AHHoOTaumA. [NpuBeaeHo KNMHMYeckoe HabnNgeHNe NauneHTa ¢ MeXaHNYECKON XKEeNTyXon
ONyXOSieBOro reHesa, y KoToporo npMMeHeHne UMMNOPTHOro katetepa Tuna pig tail npu ypeckox-
HOWM YpecneyYeHOYHOW XONaHrMOCTOMUS Bbi3Bano pa3HoobpasHble TEXHUYEeCKue TPyaHOCTU U Oc-
NoXHeHus. TexHn4Yeckne TPYAHOCTU BO BpeMsi NMEPBUYHOIO OpPEeHUpoBaHus notpeboBanu ycra-
HOBKM OBYX kaTeTepoB. [Mpu dukcaunm katetepa B NPOCBETE BHYTPUNEYEHOYHOIO NPOTOKAa ABa-
XObl HEe yganocb copMuMpoBaTh NOMHY NeTno. B nepBbIvi pa3 3To NpMBENo K AMCNoKaumm Ka-
TeTepa, BO BTOPOM pa3 — K MNepexnecty M HEBO3MOXHOCTU M3BNEYEHUST (DUKCUPYIOLLIEA HUTK U3
XeNnyHbIX NPoTokoB. ONMCaH TEXHUYECKUI NPUEM, C MOMOLLLI0 KOTOPOro yaanock u3eneys uk-
CUPOBAHHYI0 HUTb.

KnioueBble cnoBa. MexaHuyeckasi XenTyxa, pak )KenyHbIX NPOTOKOB, YPECKOXHas vpec-
nevyeHoYHas XONaHrMoCcTOMMS!, YPECKOXHOE APEHUPOBAHMNE XKeNYHbIX MPOTOKOB, KaTteTep pig tail.

COMBINATION OF RARE CATHETER-ASSOCIATED COMPLICATIONS IN A PATIENT WITH
MECHANICAL JAUNDICE OF TUMOR ORIGIN
(clinical case)
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Abstract. A clinical observation is conducted on a patient with mechanical jaundice of tu-
mor origin, in whom the use of an imported pig-tail type catheter during percutaneous
transhepatic cholangiostomy caused various technical difficulties and complications. Technical
difficulties during the primary drainage required the placement of two catheters. When fixing the
catheter in the lumen of the intrahepatic duct, it was not possible to form a complete loop twice.
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For the first time, this led to catheter dislocation, and for the second time — to entanglement and
impossibility to remove the fixing thread from the bile ducts. A technical method is described by
which it was possible to extract the fixed thread.

Keywords: mechanical jaundice, bile duct cancer, percutaneous transhepatic
cholangiostomy, percutaneous bile duct drainage, pig-tail catheter.
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ANFOPUTM MPUHATUA PELLEHUA O BbIBOPE METO[A JIEYEHUA NOBPEXAEHUN
FOJIEHOCTOINA HA AMBYNNIATOPHOM 3TANE

DOI: 10.24412/2075-4094-2025-5-1-2 EDN ACHTHW

B.J1. MOTAIMOB, T.K.N. ABOANXAON

@r60Y BO «Tynbckuli 2ocydapcmeeHHbil yHugepcumemy, MeQUUUHCKUU uHcmumym,
yn. bonduna, 8. 128, e. Tyna, 300012, Poccus

AHHOTaumMA. YacTtoTa nepenomMoB nogbbkek coctaenseT B cpegHem 50-60 cnyyaes Ha 100
TbiC. HaceneHus B rog. Cpean Bcex NepenioMoB KOCTEW, AaHHbIA BUA, TpaBM, Mo 4acTtoTe BCTpe-
YaeMOCTUN 3aHMMaeT BTOpoe MecTo (ycTynas nub NepenomMy fiyda B TUNMUYHOM MeCTe), a Cpeau
nepenomoB KOCTEMN rOMEHN U HKHEN KOHEYHOCTU — nNepBoe MecTo. [oBpexaeHns MAarknx TkaHemn
W nNepenomMbl B AaHHOM 06nacT HAacTONbKO MHOroobpasHbl, YTO CYLLLECTBYET HECKONBbKO Kraccu-
duKaunn, KoTopble paccMaTpuBaloT, Kak oTAernbHble acnekTbl TpaBM 3Tow obnacTu, Tak u nog-
HMMaIOT BOMPOCHI BbiIOOpa MeToAa fieyeHns B 3aBUCUMOCTM OT XapakTepa TpaBmbl. Llesnb pabo-
mbI: NpoaHanM3npoBaTh AaHHbIE KIMHUYECKOr0 OCMOTPa U CTaHAapTHOINO PEHTIEHONOMMYECKOro
nccnegoBaHus nauMeHToB ¢ TpaBMaMu 20s1eHocmornHozo cycmasa (IF'CC) npu nepsmuyHOM obpa-
LeHun kK TpaBmarosory. [lpoBecT aHanu3 BrMSHUA COYETAaHHOTO MOBPEXAEHUSA CBA304HOrO an-
naparta Ha ctabunbHocTe [CC 1 pa3BuTME nocrneayLlmx ocnoxHeHun. Mamepuansl u memo-
Obl uccsiedoeaHusi. NpoBeaeH peTporpafHbli aHanuM3 PeHTreHONOrnMYeckoro U KIMHUYECKoro
obcnegoBaHus 22 naumeHToB ¢ TpaBMamu CC c n3BeCTHbIMK pesynbTatamu neyeHus, obpa-
TMBLUMXCS 3a 9KCTPEHHOW ambynaTopHown nomoubto. [poBeaeH aHanu3 noBpexaeHnn CBA304YHO-
ro annapata CC 1 BnusiHMe CTENeHn MOBPEXOEHUSA CBA30K Ha BEPOSTHOCTb pa3BUMTUS HecTa-
OunbHOCTU B cycTaBe. Pe3ynbmambl u ux o6¢cyxdeHue. HekoTopble aBTOPbl CYMTAOT, YTO 3Ha-
ynTenbHasa 4actb ocrioxHeHun TpaBm CC cBA3aHa C HenpaBwuibHbIM BbIOOPOM MeToda neve-
Husi. B paboTe npoaHanuavMpoBaHbl pe3yrnbTaTbl NIEYEHNS HA OCHOBaHUKU NMEPBMYHOIO OCMOTpa
npu obpalleHnn naumeHTa K TpaBMartornory Ha ambynaTtopHoM aTtane. AKUEHT CAernaH Ha BbisAB-
neHuve noBpexaeHui ceasoyHoro annaparta FCC, ocobeHHO Ha coveTaHHbIX NMOBPEXAEHUSX He-
CKOJNBbKUX TPy CBA30K U BMMSIHWE 3TOr0 fedeHus Ha hopMMpOBaHNE OCHOXHeEHWI. MNpoBeaeHa
oueHka anropuTMa Bbibopa MeToga neyYeHus B 3aBUCUMOCTU OT MOBPEXAEHUSI KOCTEN M CBA30Y-
Horo annapata CC. [Jo HacTosLero BpeMeHn He CyLlecTBYeT eAMHbIX pekoMeHdauun no uc-
NoNb30BaHMIO Ny4yeBbIX METOAOB ANArHOCTUKM TpaBMaTtudeckoro nospexaeHms 'CC, HEeT YyeTknx
anropuTMoB Bblibopa MeToaa NeveHns NOBPEXAEHMI rofieHoCcTona nNpy NepBMYHOM OCMOTPE.

KnioyeBble crnoBa: roneHoOCTOMNHbIN cycTaB; ambynaTopHasi, ocTpas TpaBma, Mepernom,
NnoBpeXaeHne CBA30K, peHTreHorpadusi, AnarHoctuka.

DECISION-MAKING ALGORITHM FOR THE SELECTION OF TREATMENT METHODS FOR
ANKLE INJURIES AT THE OUTPATIENT STAGE

V.L. POTAPOV, T.K.l. ABDALKHADI

Federal State Budgetary Educational Institution of Higher Education “Tula State University,” Med-
ical Institute, 128 Boldina St., Tula, 300012, Russia

Abstract. The incidence of ankle fractures averages 50-60 cases per 100,000 population
per year. Among all bone fractures, this type of injury ranks second in frequency (after distal radi-
us fractures) and ranks first among fractures of the tibia and lower limb bones. Soft tissue injuries
and fractures in this area are so diverse that several classifications exist, which consider both
specific aspects of injuries in this region and the choice of treatment method depending on the
nature of the injury. The Purpose of the Study was to analyze clinical examination data and
standard radiographic studies of patients with ankle joint (AJ) injuries at the initial visit to a
traumatologist and to assess the impact of combined ligamentous injury on AJ stability and the
development of subsequent complications. Materials and Methods. A retrospective analysis was
performed using radiological and clinical examinations of 22 patients with AJ injuries with known
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treatment outcomes who sought emergency outpatient care. An analysis was conducted on liga-
mentous injuries of the AJ and the influence of the degree of ligament damage on the likelihood of
joint instability. Results and Discussion. Some authors believe that a significant portion of AJ
injury complications is associated with incorrect choice of treatment method. The study analyzed
treatment outcomes based on the initial examination at the patient’s first outpatient visit to a
traumatologist. The focus was on identifying ligamentous injuries of the AJ, especially combined
injuries of several ligament groups, and the impact of this treatment on complications develop-
ment. An evaluation of the algorithm for selecting a treatment method depending on bone and
ligamentous injuries of the AJ was performed. To date, there are no unified recommendations for
the use of imaging methods in diagnosing traumatic AJ injuries, and there are no clear algorithms
for selecting treatment methods for ankle injuries at the initial examination.

Keywords: ankle joint; outpatient, acute injury, fracture, ligament injury, radiography, diag-
nosis.
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BNMUAHNE KITMHWKO-AHAMHECTUYECKUX XAPAKTEPUCTUK HA HEUTPO®UITBHO-
JIMMOOLMTAPHbIU MHAEKC Y BOJIbHbIX C XPOHUYECKUM
CNMU3NCTO-THONHbIM BPOHXUTOM

A.B. BA3OBOW, E.A. MONTYHUHA, T.B. MPOKO®LEBA, O.C. MONIYHUHA

AcmpaxaHcKuli 2ocydapcmeeHHbIl MeGUUUHCKUU yHUsepcumem,
yn. bakuHckas, 121, e. AcmpaxaHb, 414000, Poccus

AHHoTauuAa. LUenb uccnedoeaHuss — npoaHanu3MpoBaTb BIUSIHUE  KIMHUKO-
aHaMHEeCTMYECKNX XapaKTEPUCTUK Ha 3HaYeHue HeUTpoUNbLHO-NMMEOLMTApHOrO MHAEKca npu
XPOHUYECKOM CIM3NCTO-THOMHOM GpoHXMTe B cTagun oboctpeHus. Mamepuasbl U Memodbi Uc-
cnedoeaHusi. NpoBeaeHo HabnogeHne 3a 92 naumMeHTamm C XPOHUYECKUM CIM3UCTO-FHOWHBIM
OpOHXMTOM nMpu 060CTPEHUMN B YCMNOBUAX CTaluMoHapa. Hamun aHanuanpoBancs MHOEKC KNeTOYHOM
pPEeakTUBHOCTU, @ UMEHHO: HENTPOUIbHO-NMMdOoUNTaPHBIN MHAEKC. [JaHHbIN MHAEKC NpencTaB-
nseT cobow COOTHOLLUEHUE KMNETOK MuenoumTapHoro psga k numdountam. OH paccuntbiBaeTcH
no crnegytouwen popmyne: (My + n/a + c/a) / numd. CtaTuctmyeckyro ob6paboTky AaHHbIX NPOBO-
AWM ¢ NoMoLlblo nakeTta nporpamm SPSS 26.0. Pesysnbmambi u ux obcyxdeHue. Bbin npo-
aHanuaupoBaH: HENTPOPUNBHO-NMMEOLUTAPHbBIA UHOEKC N KITMHUKO-aHaMHEeCTUYeCKne Xapakre-
PUCTUKN Yy BOMBHBIX XPOHUYECKMM CITM3NCTO-THOMHBIM GPOHXUTOM MpU 0BOCTPEHUU B YCINOBUSAX
CcTauuoHapHoro neveHus. B Hawen paboTte Ans noBbieHMS OOBLEKTUBHOCTU OLIEHKWU TSXKECTU
COCTOSIHMS BOMbHBIX C XPOHNYECKMM CMU3UCTO-THOMHBLIM BPOHXUTOM Mbl U3Y4MnM N NpoaHanunau-
poBann BIUSIHWE WX Ha HENTPOUNbHO-NMMAOUNTAPHBLIN NUHAEKC. KNUHWKO-aHaMHecTu4eckmne
XapaKTepUCTUKN OKa3blBaIOT BUSHWE HA HENTPOMUNBHO-NMMMAOLMTAPHBIN UHAEKC NPU XPOHUYe-
CKOM CIUM3WNCTO-THOMHOM BpoHxute. 3aknrodeHue. KnNnHWUKO-aHaMHECTUYECKNEe XapaKTepucTuku
OKa3blBalOT BIIMSIHWE HA HEUTPODUIBLHO-NMMEOLMTAPHBIA UHOEKC MPU XPOHUYECKOM CRU3UCTO-
rHOMHOM BpoHXMTE.

KnioyeBble cnoBa: XpPOHWYECKUIM THOMHBLIN OPOHXMT, BOCNaneHue, 3HOOTOKCUKO3, HeW-
TPOOUNBbHO-NMMAOLMTAPHbIA MHAEKC.

IMPACT OF CLINICAL AND ANAMNESTIC CHARACTERISTICS ON THE NEUTROPHIL-
LYMPHOCYTE INDEX IN PATIENTS WITH CHRONIC MUCOPURULENT BRONCHITIS

A.V. VYAZOVOY, E.A. POLUNINA, T.V. PROKOFYEVA, O.S. POLUNINA

Astrakhan State Medical University,
121 Bakinskaya St., Astrakhan, 414000, Russia

Abstract. The Purpose of the Study was to analyze the influence of clinical and anam-
nestic characteristics on the neutrophil-lymphocyte index in chronic mucopurulent bronchitis dur-
ing the exacerbation stage. Materials and Methods. Observations were conducted on 92 pa-
tients with chronic mucopurulent bronchitis during exacerbation in an inpatient setting. The study
analyzed the cellular reactivity index, specifically the neutrophil-lymphocyte index. This index rep-
resents the ratio of myelocytic-line cells to lymphocytes and is calculated using the following for-
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mula: (myelocytes + metamyelocytes + stab neutrophils) / lymphocytes. Statistical analysis was
performed using the SPSS 26.0 software package. Results and Discussion. The neutrophil-
lymphocyte index and clinical-anamnestic characteristics were analyzed in patients with chronic
mucopurulent bronchitis during exacerbation under inpatient treatment. In this study, to increase
the objectivity of assessing disease severity in patients with chronic mucopurulent bronchitis, we
examined and analyzed the influence of these characteristics on the neutrophil-lymphocyte index.
Clinical and anamnestic characteristics affect the neutrophil-lymphocyte index in chronic
mucopurulent bronchitis. Conclusion. Clinical and anamnestic characteristics influence the neu-
trophil-lymphocyte index in chronic mucopurulent bronchitis.

Keywords: chronic purulent bronchitis, inflammation, endotoxicosis, neutrophil-lymphocyte
index
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CAXAPHbIA OUABET 2 TUMNA U OXXUPEHUE: POJ1b OKUCITUTENBbHOIO CTPECCA U
MAPKEPOB HOOTENUAIIbHON OUCOYHKLUUN
(0630p NuTepartyphbl)

A.C. INTBMHOB, O.H. KPACHOPYLUKAA, B.A. AYTYLILEBA, FO.A. KOTOBA, A.E. MOPO3OBA,
C.A. CTPEJNIbHNKOBA

@r60Y BO «BopoHexckul eocydapcmeeHHbIl MeduyuHcKull yHugepcumem umeHu H.H. Byp-
OeHko» MuHucmepcmea 30pasooxpaHeHus Poccutickol ®edepayuu,
yn. Cmydenyeckas, 0. 10, e. BopoHex, 394036, Poccusi

AHHoTauuA. BeedeHue. CaxapHbili Quabem OTHOCUTCA K rpynne metabonuyeckunx 3abo-
neBaHWi, XapaKTepuayoLLMXCs MOBbILLIEHHOW KOHLEHTpauuen rioko3bl B KDOBW MO CPABHEHUIO C
HOpMarnbHbIMK MOKasaTensaMu. XpoHU4eckas rmneprimkemMus, Kak npaBuno, BO3HMKaeT u3-3a Ha-
PYLIEHU B NPOM3BOACTBE MHCYIMHA, ero AeNCTBUS U B3aMMOLENCTBUSA 3TUX ABYX (DAKTOPOB U
B NepByl0 ovepeb COMPOBOXAAETCH ANCTPOPMYECKUMN N3MEHEHNSMMN B TKAHAX C BbICOKMM pe-
reHepaTvBHbIM MOTEHUMAaNoM, OCOBEHHO B anuTenuarnbHbIX CTPYKTypax. 3TN U3MEHEHUS MOryT
NPMBECTU K HEJOCTaTOYHOCTM TEX BHYTPEHHMX OpPraHoB, Ybs (PyHKUMOHANbHAas Harpyska ceasaHa
C UX anuTenuanbHbIMM KOMMNOHEHTaMn. Taknum obpasoM, caxapHbili duabem HaunHaeTcs Kak 0b-
MeHHoe 3aboneBaHue U B KOHEYHOM UTOre MPUBOAMT K reHepann3oBaHHOW COCyaAMCTON naTosno-
mn. Mamepuarnbl u MemoOdbi uccriedogaHusi. B ctatbe MCnonb3yloTcs COBPEMEHHbIE U HAanbo-
rnee akTyanbHble POCCUICKME U 3apybexHble NCTOYHMKN UHopmaunn. Yens pabombi. N3yunTb
BMNMsiHME GENKOB TEMNMOBOrO LIOKa M MapKepoB 3HAOTENVANbHON ANCYHKLMM Ha pasBuTUE cep-
AEYHO-COCYAMCTbIX 3aboneBaHMn y NaumeHToB C caxapHbiM AnabeToMm 2 Tuna M OXUpeHUeM, a
TaKke onpeaenutb UX KNMHUYECKOE 3HaAYeHWe B naTtoreHese AaHHbIX COCTOSHUN. Pe3ynbmamabi
u ux obcyxOeHue. Y NauMeHToB C caxapHbiM Quabemom 2 muna v OXupeHuem Habnwganochb
3HauUTENbHOE yBEnMYeHUe ypoBHEW GEenKkoB TEMMoBOro LUOKa, YTO YKa3blBaeT Ha KIeTOYHbIV
cTpecc. YpoBHM MapKepoB, Takux kak sHoomenud-1 (ET-1) u pacmeopumbili KnemouyHbil adze-
3UOHHbIU Mornekyrna (SICAM-1), Gbiny NOBbIWEHbI, YTO CBMAETENLCTBYET O HANMyUW SHOOTENU-
anbHon ancdyHkumn. OBHapyxXeHa nonoxutenbHas Koppensaums mexagy ypoBHAMK Genkos Ten-
FIOBOrO LIOKa M MapKepamu aHAOTeNnuanbHOW OUCEHYHKLUMMK, YTO MOXET yKasbliBaTb Ha BoCManu-
TenbHble NPOLECChl N NoBpexaeHne aHaoTenus. MNoBbieHHbIE YPOBHU OENKOB TENMOBOro LIOKa
W MapKepoB 9HOOTENMAanbHOM AUCHYHKUMU CBSA3a@Hbl C  yBENMYEeHUMEeM pucka cepdeyHo-
cocyducmbix 3aboneeaHuli. Bbieodbl. [ins Gonee rrnyGoKoro NoHUMaHWs MexaHu3Ma B3aumo-
aenctena 6enkoB TEMMOBOrO LWOKa U 3HAOTENManbHOW aucdyHKuumn TpebyeTcsa npoBeaeHne O0-
NONMHUTENbHBIX UCCNEA0BaHNUNA.

KnioyeBble cnoBa: caxapHbii AnabeT 2 Tuna; oXxvpeHue; 6ernkn TEenoBOro LIoKa; MapKe-
pbl 9HOOTENManbHON AUCKYHKUUMK; CEPAEYHO-COCYAUCTbIe 3aboneBaHus; MHCYNMHOPE3UCTEHT-
HOCTb

TYPE 2 DIABETES MELLITUS AND OBESITY: THE ROLE OF OXIDATIVE STRESS
AND ENDOTHELIAL DYSFUNCTION MARKERS
(literature review)

A.S. LITVINOV, O.N. KRASNORUTSKAYA, V.A. DUGUSHEVA, Y.A. KOTOVA, A.E.
MOROZOVA, S.A. STRELNIKOVA

Federal State Budgetary Educational Institution of Higher Education “Voronezh N. N. Burdenko
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State Medical University” of the Ministry of Health of the Russian Federation,
10 Studencheskaya St., Voronezh, 394036, Russia

Abstract. Introduction. Diabetes mellitus belongs to the group of metabolic diseases
characterized by elevated blood glucose levels compared to normal values. Chronic hyperglyce-
mia usually occurs due to impairments in insulin production, its action, or the interaction of these
two factors and is primarily accompanied by dystrophic changes in tissues with high regenerative
potential, especially in epithelial structures. These changes can lead to insufficiency of internal
organs whose functional load is associated with their epithelial components. Thus, diabetes melli-
tus begins as a metabolic disease and ultimately leads to generalized vascular pathology. Mate-
rials and Methods. The article uses modern and most relevant Russian and foreign sources of
information. The Purpose of the Research is to study the influence of heat shock proteins and
markers of endothelial dysfunction on the development of cardiovascular diseases in patients with
type 2 diabetes mellitus and obesity, and to determine their clinical significance in the pathogene-
sis of these conditions. Results and Discussion. In patients with type 2 diabetes mellitus and
obesity, a significant increase in heat shock protein levels was observed, indicating cellular stress.
Levels of markers such as endothelin-1 (ET-1) and soluble intercellular adhesion molecule
(sICAM-1) were elevated, indicating the presence of endothelial dysfunction. A positive correlation
was found between heat shock protein levels and markers of endothelial dysfunction, which may
indicate inflammatory processes and endothelial damage. Elevated levels of heat shock proteins
and markers of endothelial dysfunction are associated with an increased risk of cardiovascular
diseases. Conclusions. Further research is required to gain a deeper understanding of the
mechanism of interaction between heat shock proteins and endothelial dysfunction.

Keywords: type 2 diabetes mellitus; obesity; heat shock proteins; markers of endothelial
dysfunction; cardiovascular diseases; insulin resistance.
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3NEKTPOMAIHUTHOW TEPATMNUWN OXXOIOBbIX PAH HA 3KCMEPUMEHTANBbHBLIX
XUBOTHbIX
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AHHoOTauusa. O6ocHoeaHue. /13y4eHre HOBbIX METOLOB MECTHOW Tepanuu npu nopaxeHu-
AX pasfnuMyHON IMyOuHbI ABMSETCA akTyanbHOW 3a4avYell COBPEMEHHOW OXOrOBOW MeAMWLMHBI.
Lenb uccnedoeaHusi — oueHka 3eKTUBHOCTU cnabblXx HEMOHU3UPYIOLWLMX HETENMOBLIX 3eK-
TPOMarHUTHbIX Mosien B Npoueccax 3aXMBIEHUS OXOroBbIX paH y kponukos. Mamepuansil u me-
moOds! uccsedosaHusi. HepaHOOMN3MPOBAHHOE AKCMEPUMEHTANbHOE UCcnefoBaHue Gbino npo-
BeAeHO B ydebHoOM BuBapum [1anbHEBOCTOYHOrO roCy4apCTBEHHOrO arpapHoro yHuMBepcuteTa
(Poccus) Ha 24 kponukax B Bo3pacTte 1,5 neT co cpegHuM BecoMm 3,2 Kr, pa3gerieHHbIX Ha 2 pas-
Hble rpynnbl. B nepeon rpynne neyeHve OMI1 He NMPMMEHSANOCb, MOAENbHbIE OXOroBble paHbl
obpabatbiBanuck 0,9 % pactesopom NaCl, BO BTOpoW rpynne paHbl NoABepranvcb Takon xe Te-
panuu B coYeTaHuUU C ANCTaHUMOHHOW 3fIeTPOMarHUTHOW Tepanuen Ha pacctosHun 12 m. [po-
AOIMKUTENbHOCTL MUccnedoBaHus coctaeuna 30 gHel. Pe3ynbmambi u ux obcyxdeHue. Ha
NPOTSHKEHUN BCETO 3KCMNEPUMEHTA B OMbITHOW rpynne Habnioganack BbiCOKasi CKOPOCTb 3aXKUBre-
HUA paHbl. Ha 21-i1 geHb cpefHas nnowaib paHbl B 9KCNepuMeHTanbHOW rpynne ymeHbLuunach
Ha 18 cM” MO Mepe WHTEHCWBHOMO Pa3BUTUS rpaHynsunoHHon TkaHW. B KoHLe akcnepumeHTa, B
3KCNepyMeHTanbHOW rpynne, B OTNMYNEe OT KOHTPOIbHON, ObINO OTMEYEHO OTCYTCTBME Ha paHe-
BOW MOBEPXHOCTU BbICOKONATOrE€HHON KULLEYHOW U CUHErHOMHOW Marnoykm 1 pasnnyHbIX KynbTyp
npotes. JlabopaTopHble NBMEHEHNS Y KPONMKOB KOHTPOJBHOW rpynnbl XapakTepuaoBanu siBneHus
cerncuca ¢ nonMopraHHoM HeAOCTaTOYHOCTbL0. B onbITHOM rpynne Bce 3Ha4yMMble Gruoxummyeckme
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nokasartenu ObiINM B HOPME Ha NMPOTSKEHUM Bcero akcnepumeHTa. K 8-10-my AHIO BCe XMBOTHbIE
U3 KOHTPOJSIbHOW rpymnnbl NOrMbnu, a B ONbITHOW rpynmne OCTanuchb XuBbl. Ha cekumn ymepLumx B
KOHTPOMbHOW Fpynne BbIsiBNEHbI MPU3HAKN OCTPOro CEencuca, a B OMnbITHOW — 3HAOTOKCUKO3a. Bbli-
800b!. [TpUMeHeHe 3MEeKTPOMarHUTHON Tepanunu YCKOPUIO MPOLLECCHI 3aXKUBIEHWUSI OXOTOBbIX
paH y aKCnepuMeHTanbHbIX XMBOTHBIX U OKa3ano CUCTEMHbIN NMPOTUBOBOCNANMUTENbHBLIN 3hdeKT,
00yCnoBMBLUNIA BbICOKYHO BbIXXMBAEMOCTb XUBOTHbIX 9KCMEPMMEHTarNbHOW rpynnbl.

KnioyeBble croBa: HEMHBa3NBHas dNeKTpoMarHMTHasi Tepanus, criabble MMMynbCHbIE He-
WOHU3NPOBaHHbIE HETEMNOBbIE AnekTpoMarHuTHele nons, AMI, NOMI1, oxoroBble paHbl, OKN-
Hu4eckme ucnbitaums, .

PRECLINICAL STUDIES OF REMOTE NON-INVASIVE ELECTROMAGNETIC THERAPY OF
BURN WOUNDS IN EXPERIMENTAL ANIMALS

L.G. AISTOVA", A.O. FEDOROVA', T.V. MILLER’, O.V. GRUZDOVA', E.V. BONDARCHUK",
.F. TURKANOV", G.A. FLAKS", V.G. GRYAZNOV", A.G. VAGANOV", E.A. GALKINA",
M.A. GOTYZHEV™, AM. NOGMOV", A.D. ASLANOV

" Far Eastern State Agrarian University, 86 Polytechnic St., Blagoveshchensk-on-Amur, 675005,
Russia,
e-mail: pmif@dalgau.ru
™ Concern “GRANIT”, 31 Gogolevsky Boulevard, Bldg. 2, Moscow, 119019, Russia,
e-mail: office@granit-concern.ru
™ Federal State Autonomous Educational Institution of Higher
Education “Kabardino-Balkarian State University named after H. M. Berbekov”,
173 Chernyshevsky St., Nalchik, Kabardino-Balkarian Republic, 360004, Russia

Abstract. Background. The study of new methods of local therapy for injuries of varying
depth is a relevant task in modern burn medicine. The Purpose of the Study was to evaluate the
effectiveness of weak non-ionizing non-thermal electromagnetic fields in the healing processes of
burn wounds in rabbits. Materials and Methods. A non-randomized experimental study was con-
ducted in the educational vivarium of the Far Eastern State Agrarian University (Russia) on 24
rabbits aged 1.5 years with an average weight of 3.2 kg, divided into 2 equal groups. In the first
group, EMF treatment was not applied; model burn wounds were treated with 0.9% NacCl solution.
In the second group, the wounds were subjected to the same therapy in combination with remote
electromagnetic therapy at a distance of 12 m. The duration of the study was 30 days. Results
and Discussion. Throughout the experiment, the experimental group showed a high rate of
wound healing. By day 21, the average wound area in the experimental group decreased by 18
cm? due to the intensive development of granulation tissue. At the end of the experiment, the ex-
perimental group, unlike the control group, showed no presence of highly pathogenic Escherichia
coli, Pseudomonas aeruginosa, or various Proteus cultures on the wound surface. Laboratory
changes in the control group rabbits were characterized by signs of sepsis with multiple organ
failure. In the experimental group, all significant biochemical parameters remained within normal
limits throughout the experiment. By days 8-10, all animals in the control group had died, while
the experimental group animals survived. Autopsy of the deceased control group animals re-
vealed signs of acute sepsis, whereas in the experimental group, endotoxicosis was observed.
Conclusions. The application of electromagnetic therapy accelerated the healing processes of
burn wounds in experimental animals and exerted a systemic anti-inflammatory effect, which con-
tributed to the high survival rate of animals in the experimental group.

Keywords: non-invasive electromagnetic therapy, weak pulsed non-ionizing non-thermal
electromagnetic fields, EMF, PEMF, burn wounds, preclinical studies, Hz.
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AOKIMUHUYECKUE UCNbITAHUA AUCTAHLUMOHHOW HEUHBA3MBHOMN
3NEKTPOMAIHUTHOW TEPAMUU HA 3AXXUBIIEHUE NEPEJIOMOB Y KPbIC

N.B. KY3bMMHA', E.A. TANIKMHA', A.T. BATAHOB', E.B. BOHOAPYYK', N.®. TYPKAHOB',
[.A. ®JIAKC’, B.T. TPSI3HOB', .. AUCTOBA

"KoHuepH "TPAHUT", Mozonesckuli 6ynbeap, 8.31, cmp. 2, Mockea, 119019, Poccus,
. e-mail: office@granit-concern.ru
HanbHesocmouHbIl 20cydapcmeeHHbIl azpapHbIl yHUsepcumem,
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yn. MNonumexHuyeckas, 0.86, 2. bnazoseweHck-Ha-Amype, 675005, Poccusi, e-mail:
pmif@dalgau.ru

AHHoTauuAa. O6ocHoeaHue. B coBpeMeHHOM Mupe npobnema TpaBmaTuama npuobpeTa-
€T BCé Gornee ocTpbin N 3HaYUMbIN XapakTep. OYeHb YacTo TpaBMbl SABMASAOTCHA MPUYNHOW MHBA-
NMAHOCTU Nogen n B AanbHeNWeM OKa3biBalOT NPOAOIMKUTENBHOE HEraTUBHOE BO3O4ENCTBUE Ha
COCTOsIHME 340pO0Bbs YenoBeka. Cpean pasnuyHbix BUOOB TpaBM 0Cob0e BHUMaHWe 3acnyxuBa-
0T NOBPEXAEHUSA KOCTHOM TKaHW, B TOM YuCre nepenomMbl ANMHHbIX TpybyaTbix kocTen. Ljenbro
uccsiedoeaHusi siBNANacb OUEHKa BIUSHUS HEUHBA3WBHOW AUCTAHLMOHHOW 3NEeKTPOMarHUTHOM
Tepanuu Ha 3aXxuBreHne NepenomMmoB y Kpbic. Mamepuanbl u Memodbi uccriedosaHusi. Viccne-
AOBaHus npoBoaunucb Ha 6ase PIrbHY «Hay4Ho-uccnegoBaTenbCKUn MHCTUTYT o6Len naTono-
mn 1 natodusnonormm» Ha 48 6enbix HENMUHEWHbIX caMLax KpbiC B COOTBETCTBMU C OMOaTUYe-
CKUMW HOpMaMW OAHHOTO yuYpeXxaeHus 1 obLWMMY 3TUYECKUMU MPUHLMNaMU NPOBEAEHNST SKCne-
PUMEHTOB Ha >XMBOTHbIX, COrNMacoBaHHbLIMU C MONOXeHMAMM « EBponenckon KOHBeHUUN o 3aluTe
MO3BOHOYHbIX KMBOTHbIX, UCMOMb3YEMbIX ANSl 3SKCMNEPUMMEHTANbHbIX M MHbIX HayYHbIX LEenen»
(2003). XXuBoTHble 6biny pasgeneHbl Ha ABe rpynnbl. Bcem Kpbicam Obinia NpoBegeHa onepauus
no cosgaHuio aedpekra nepenoma 6onbliebepLoBon kocTn 6e3 cmelleHus. pynnbl GbiNn pas-
MeLLEeHbl B pa3sHbIX MOMELLEHUsX, CTOALWMX APYr OT Apyra Ha 3Ha4uTeNbHOM paccTosHuu. [Ons
ONbITHBLIX >XMBOTHbLIX MUCMNONb30Banu annapaT C 3neKTPoOMarHUTHOW Tepanuen. Pe3ynbmamsbi u
ux obeyxdeHue. Mopdo-broxuMmmnyecknii aHanma KpoBU nokasar, YTo B OMbITHOW rpynne npovc-
XOOUT CHWKEHMe 00LLero KonmyecTsa NenKOLMTOB, NOBbILLEHWE 3PUTPOLIUTOB 1 TPOMBOLMTOB Ha
BCEX dTanax uccrnefoBaHusl. A Takke LOCTOBEPHOE MOBbILEHWE WOHMU3VMPOBAHHOIO Kamnbuusi B
KPOBW Ha nocriegHern Hegerne npoBedeHns akcnepumenTa. 1o pesynbTatam peHTreHONorM4ecKnx
NCCrefoBaHUM y XMBOTHBLIX M3 3KCMEPUMEHTANbHON rpynnbl NEPENOM MOSIHOCTLIO 3aXKWUN Ha He-
AEN0 paHbLUE, YEM Y XMBOTHBIX M3 KOHTPOSbHOM rpynmbl. B To BpeMs Kak y KOHTPOSbHbIX 0coben
npouecc 3axueneHus 3aHan 30 AHEN, Y XXMBOTHbBIX M3 OMNbITHOW rPYNMbl OH 3aBEPLUMIICS YXe Ye-
pe3 23 gHs. Bbieodsbl. Hawn gaHHble ykasbiBaloT Ha 6onee adekTMBHOE NpoTEKaHNe npouec-
COB 3aXWUBMNEHWSI paH U cpacTaHue KOCTHbIX TKaHEW MOCNe XUPYPruiyeckoro BmellaTernbcTBa C
OTCYTCTBMEM MHOVHbIX abCcLeccoB Noa BO34eNCTBUEM INIEKTPOMArHUTHON Tepanuu.

KnioyeBble crnoBa: HEMHBa3NBHas 3NeKTpoMarHMTHasi Tepanusl, criabble MMMyNbCHbIE He-
WOHM3NPOBaHHbIE HEeTenmnoBble anekTpomarHuTHole nons, OMI, NM3MI1, nepenom kocTten, KOCT-
Has TkaHb, MOPGO-6MoXuMmYecknii aHanma Kposw, Iy,

PRECLINICAL STUDIES OF REMOTE NON-INVASIVE ELECTROMAGNETIC THERAPY ON
FRACTURE HEALING IN RATS

L.V. KUZMINA', E.A. GALKINA", A.G. VAGANOV', E.V. BONDARCHUK', I.F. TURKANOV/,
G.A. FLAKS', V.G. GRYAZNOV/, L.G. AISTOVA

"Concern “GRANIT”, 31 Gogolevsky Boulevard, Bldg. 2, Moscow, 119019, Russia,
e-mail: office@granit-concern.ru
“Far Eastern State Agrarian University, 86 Polytechnic St., Blagoveshchensk-on-Amur, 675005,
Russia, e-mail: pmif@dalgau.ru

Abstract. Background. In the modern world, the problem of injuries is becoming increas-
ingly acute and significant. Very often, injuries are the cause of disability and subsequently have a
prolonged negative impact on human health. Among various types of injuries, damage to bone
tissue, including fractures of long tubular bones, deserves particular attention. The Purpose of
the Study was to evaluate the effect of non-invasive remote electromagnetic therapy on fracture
healing in rats. Materials and Methods. The study was conducted at the Federal State Budget-
ary Scientific Institution “Scientific Research Institute of General Pathology and Pathophysiology”
on 48 white outbred male rats in accordance with the bioethical standards of this institution and
the general ethical principles of animal experimentation, in line with the provisions of the “Europe-
an Convention for the Protection of Vertebrate Animals Used for Experimental and Other Scien-
tific Purposes” (2003). The animals were divided into two groups. All rats underwent surgery to
create a tibial fracture defect without displacement. The groups were placed in different rooms
located at a considerable distance from each other. For the experimental animals, a device with
electromagnetic therapy was used. Results and Discussion. Morphobiochemical analysis of the
blood showed a decrease in the total number of leukocytes, and an increase in erythrocytes and
platelets at all stages of the study in the experimental group. A significant increase in ionized cal-
cium in the blood was also observed during the last week of the experiment. According to radio-
logical studies, in the experimental group of animals the fracture healed completely one week ear-
lier than in the control group. While in the control animals the healing process took 30 days, in the



1-7.

experimental group it was completed in 23 days. Conclusions. Our data indicate more effective
wound healing and bone tissue consolidation after surgical intervention, with the absence of puru-
lent abscesses, under the influence of electromagnetic therapy.

Keywords: non-invasive electromagnetic therapy, weak pulsed non-ionizing non-thermal
electromagnetic fields, EMF, PEMF, bone fracture, bone tissue, morphobiochemical blood analy-
sis, Hz.

YOK: 617- EigE
089.844: 616.61- DOI: 10.24412/2075-4094-2025-5-1-7  EDN PSBTGO :
008.64 o[z

BbDKWBAEMOCTb UMMJIAHTATOB Y NALUUEHTOB C PA3JIMYHLIMU 3ABOJIEBAHUSA-
MW, NPUBEALLUMMM K NOYEYHOU HEQOCTATOYHOCTH

I".B. MAP®EHIOK

@r60Y BO Capamosckuti T'MY um. B. . Pasymoeckozo MuH3dpasa Poccuu*
yn. bonbwas Kasaubs, 0. 112, 2. Capamos, 410012, Poccus

AHHoTauus. lenb uccnedoeaHusi — U3y4nTb BO3MOXHOCTb NPOBEAEHUS AEHTANBHON UM-
nnaHTaumm M BbPKMBAEMOCTb MMMMAHTATOB Y MaUUEHTOB C pas3nunyHbiMK 3aboneBaHusiMu, npu-
Beawwmmun K ctagum G5 n G5g xpoHudeckon 6onesHn noyek, yepes 3 roga nocrne onepauuun. Ma-
mepuarnbl u Memodb! uccsiedogaHus. NaunMeHTbl NPOXOaUNM NeYyeHne B KMMHUKE CTOMAaToso-
rMn 1 YencTHo-nmuesomn xmpyprum Capatosckoro MY umenn B. V. PasymoBckoro n ctomaro-
norndeckon knuHuke OO0 «KemuyxuHa» r. CapatoBa ¢ 2015 r. no 2022 r. Nposoguncsa Kom-
NneKkc AMarHOCTUYECKMX MEPONPUATUIA: obLLee KnMHu4eckoe obcrefoBaHme C y4eTOM comaTude-
CKOW NaTonornm, OCyLLECTBIANOCh C MPMBIEYEHNEM Bpadelrt COOTBETCTBYHOLLEro 3aboneBaHumio
nNpodunst ¢ NosydeHNEM 3aKITHOYEHUS] O BO3MOXHOCTW MPOBEAEHNS XMPYPIrMYecKoro cTomartorio-
rmyeckoro neveHuns. Pesynbmamsbi u ux ob6cyxdeHue. ObcnenosaHo 99 nauMeHTOB cpedHero
Bo3pacTa. Ha ctagnm G5 xpoHuydeckon 60ne3Hn noYek 23 My>X4YMHbI U 26 KEHLWUH 1 24 MY>XYUHbI
n 26 xeHWwuH Ha ctaagmm G5g xpoHudeckor 6onesHu noyek. Bo Bcex rpynnax npeobnaganu na-
LUMEHTbI C COMETaHNEM CEpPAEYHO-COCYAMCTON naTonornm u 6onesHen novek, NnpueBewen K Xpo-
Hu4eckomn 6onesHun novek. Becero BoisiBNeHo 127 gedektoB Ha 06enx 4entcTsx n nposegeHo 335
uMmnnaHTauuin. [leHtansHast UMnnaHTaumst B HAaTUBHYHO KOCTb BbIMONHAMack 212 pas, B 4YaCTU4YHO
pereHep1MpoBaHHY KOCTb- 57 pas, B NOMHOCTbIO pereHepupoBaHHyo KOcTb — 66 pas. 13 335 um-
nnaHTaunmni, B GOMbLUMHCTBE CUTYaUMA BbINOMHANACh Knaccuveckas uMmnnaHtaums — 269 pas um
TONbKO B 66 criyyasix- oTCcpoyeHHasd nMmnnaHTaums. Yepes tpu roga n3 335 nmnnaHTatoB note-
psHbl 14, yto cocTtasuno 4,17 % no Bcen rpynne. MNpu 3TOM, y NnL C CEpAEYHO-COCYANCTLIMU
3abonesaHuamu, npusegwmm k G5, G5g ctagum xpoHnyeckon 6onesHn novek, noTepu UMnnaH-
TaToB He Habmnoganock. MNpu GonesHax MoYek NPOLEHT yTpaTbl AeHTarlbHbIX UMMMaHTaToOB CO-
ctaBun 1,35 %, npu peBmaTonormdeckux 6onesHax — 5,71 %, npu coveTaHMM CepaedHo-
cocyaucTbix 3aboneBaHun n 6onesHen novek — 4,12 %. Hambonblias noTepst UMNNaHTaToB npu
coyeTaHuM cepaevHo-cocyamncTeix 3aboneBaHun U peeBmartonorndyeckux donesven — 9,80 %. 3a-
kmoyeHue. ComaTnyeckas naTonorus, npueegwas K XpoHn4eckor 6onesHn nodvek, BNUSET Ha
BbPKMBaeMOCTb MMnaHTaToB. Hanbonblwasa noteps MmnnaHTaToB Yepe3 3 roga nocne nposege-
HWS1 onepaummn y NaunMeHToB C CoYeTaHNeM CcepaeyHO-cocyancTbix 3abonesaHnn n pesmaTosnoru-
Yyecknx bonesHen, NPUBEALLMX K TEPMUHANBHON XPOHUYECKOM 60Ne3HN novek, HauMeHbLLasa- Npu
BbonesHax nodek, NnpuMBewWwmnx K CTaguvM NOYEYHOMW HEeAOCTaTOYHOCTM XPOHMYeckon GonesHu no-
Yex.

KnioueBble cnoBa: xpoHunyeckas 6onesHb noyek, noyeyHass HeJOCTaTOYHOCTb, XPOHUYe-
ckasa bonesHb MOYeEK-MUHEPAribHO-KOCTHbIE HapyLUEHWs, MoYeYHasi ocTeoamcTpodus, AeHTanb-
Hast UMNNaHTauns

IMPLANT SURVIVAL IN PATIENTS WITH VARIOUS DISEASES THAT RESULTED IN RENAL
FAILURE

G.V. PARFENYUK
Federal State Budgetary Educational Institution of Higher Education “Saratov State Medical Uni-
versity named after V.I. Razumovsky” of the Ministry of Health of the Russian Federation

112 Bolshaya Kazachya Street, Saratov, 410012, Russia

Abstract. The purpose of the study was to investigate the feasibility of performing dental
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implantation and the survival rate of implants in patients with various diseases that led to stage
G5 and G5g chronic kidney disease (CKD) three years after surgery. Materials and Methods.
Patients received treatment at the Clinic of Dentistry and Maxillofacial Surgery of Saratov State
Medical University named after V.. Razumovsky and the dental clinic “Zhemchuzhina” in Saratov
from 2015 to 2022. A comprehensive diagnostic assessment was conducted, including general
clinical examination considering somatic pathology. The evaluation involved specialists in the rel-
evant medical fields who provided conclusions on the feasibility of performing surgical dental
treatment. Results and Discussion. Ninety-nine middle-aged patients were examined. At stage
G5 of CKD, there were 23 men and 26 women, and at stage G5g — 24 men and 26 women. In all
groups, patients with a combination of cardiovascular pathology and kidney diseases that led to
CKD predominated. A total of 127 defects in both jaws were identified, and 335 implantations
were performed. Dental implantation into native bone was carried out 212 times, into partially re-
generated bone 57 times, and into fully regenerated bone 66 times. Among the 335 implantations,
classical implantation was performed in most cases — 269 times, and delayed implantation — in
66 cases. After three years, 14 of the 335 implants were lost, accounting for 4.17% across the
entire group. In patients with cardiovascular diseases leading to stage G5 or G5g CKD, no im-
plant loss was observed. The rate of dental implant loss in patients with kidney diseases was
1.35%, in those with rheumatologic diseases — 5.71%, and in those with a combination of cardio-
vascular and kidney diseases — 4.12%. The highest implant loss rate (9.80%) was found in pa-
tients with combined cardiovascular and rheumatologic diseases. Conclusion. Somatic pathology
leading to chronic kidney disease affects implant survival. The highest rate of implant loss three
years after surgery was observed in patients with combined cardiovascular and rheumatologic
diseases leading to terminal chronic kidney disease, while the lowest rate occurred in patients
with kidney diseases resulting in renal failure due to chronic kidney disease.

Keywords: chronic kidney disease, renal failure, chronic kidney disease—mineral and bone
disorder, renal osteodystrophy, dental implantation.
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POIlb OXKUPEHUA B NATONEHE3E OCTEOAPTPUTA
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A.H. 3AXBATOB ', .M. MOCVHA', J1.B. YUEFOJJAEBA, )
T.B. TAPACOBA’, A.A. XAVIIAP", 1.B. CAYILIEB', A.A. FTEPACVMEHKO

"®edeparnbHoe eocydapcmeeHHoe GrdXemHoe 06pazo8amesibHoe yYpexdeHue 8biclezo obpa-
308aHUs1 «HauyuoHanbHbIU uccriedosamernbckuli Mopdosckutli eocydapcmeeHHbIl yHuUgepcumem
(MI'Y) um. H.N. Ozapésa», MeduyuHcKkul uHcmumym,
yn. bonbwesucmckasi, 68, e. CapaHck, 430005, Poccusi
**tbeaepaanoe eocydapcmeeHHoe brodxxemHoe obpaszosameribHoe yypexdeHue ebicuie2o 06-
pa3sosaHusi«Pocculickul yHugepcumem Opyx6bl Hapodoey,
yn. Muknyxo-Maknas, 6, 2. Mockea, 117198, Poccus

AHHOTauusa. AkmyanbHocms. 1o gaHHbIM BcemMupHoOn opraHusauum 3gpaBooXpaHeHust
rnobanbHas anuaeMusi OXUpeHusa 3aTparmeaeT bonee 1 munnuapga 4YenoBEK U CYLLECTBEHHO
yBENNUYMBAET PUCK pa3BUTUS OCTEOApPTPUTa, KOTOPbIN NopaxaeT CBbille 528 MUMNIMOHOB ntogen
no Bcemy Mupy. 3aboneBaeMocTb OCTE0apPTPUTOM AEMOHCTPUPYET TEHOEHLMIO K POCTY, OCODEH-
HO cpeaun nuy ¢ u3bbITOMHOM Maccon Tena, Yy KOTOpbIX PUCK pPasBUTUS OAHHOrO 3aboneBaHus
Bo3pacTaeT B 8 pas. LJesib uccredosaHusi — onpeaennTb posfib OXXUPEHMS U aCCOLIMMPOBAHHLIX C
HUM MeTabonuYeckMx HapyleHU B naTtoreHe3e OCTeoapTpuTa Ha OCHOBaHUM aHanm3a CoBpe-
MEHHbIX Hay4HbIX Nyonukauui. Mamepuanbl u MemodsbI uccriedoeaHusi. [lpoBefeH cucrema-
TUYECKUI aHanmn3 KOropTHbIX UCCNeoBaHWIA U MeTa-aHanmM3oB, KacatoLmMXCs BINAHUS MeXaHnye-
CKOW Meperpysku CycTaBOB, aAUMNOLMTOKUHOB, AUCIUMMOEMUN N OKUCIIUTENBHOIO CTpecca Ha
pasBuTME OCTEOaApPTPUTa NPU HANMYUN OXMPEeHUs. [ina aHanu3a ucnorib30BaHbl 4aHHble U3 6asbl
PubMed 1 OpyrMx aBTOPUTETHLIX UCTOYHWUKOB. Pe3ynbmambl u ux obcyxdeHue. NaToreHes
0OCTeoapTpuTa, acCcouMMpPOBAHHOIO C M3OLITOYHOM Maccon Tena, npeacTaBnseT cobow MHoro-
(haKTOpHbIN MpoLecc, B KOTOPOM HabnwaaeTca avcbanaHc mexay katabonuyeckumu n aHabo-
NNYECKMMM MexaHU3MaMu B XoHApouuTax, NpMBOASLLMIA K Aerpagaunn xpsileBon TkaHu. Oxu-
peHne crnocobCcTBOBaTb Pas3BUTUIO OCTEOAPTPUTA Jaxe B CyCTaBax, He MOABEPXKEHHBLIX 3HAYU-
TenbHbIM MEXaHW4YEeCKUM Harpyskam, YTO NoAYEepKMBAET BaXXHOCTb MeTabonnyeckmx akTopos B
3TOM KOHTEKCTE. ALMMOKUHBI, TaKUe Kak NENTUH Y PE3UCTUH, UTPatoT KIMOYEBYHO POSb B NaToreHe-
3e, aKTMBMpYSA kaTabonuueckMe nyTn n cnocoOCTBYs CMHTE3Y NMPOBOCMANUTENbHBIX LIMTOKUHOB,
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4YTO cnocobCTBYeT OECTPYKLUMUN XPALWEBON TkaHW. Kpome Toro, oxupeHue accoummpyeTcs ¢ anc-
ninugemMmnen n OKUCNUTENbHBIM CTPECCOM, KOTOpble YCyrybnsioT gerpagaumio XOHOPOLMTOB, ak-
TMBMPYS MPOLECChI CEKPETOPHOrO CTapeHust M Hapyllas perynsiuuio reHHOW 3KCnpeccun B Knet-
Kax yepes anureHeTMdeckme MexaHusmbl. OucdyHkumsa aytodarum, ycyrybneHHas cOCTOSIHUEM
ancnunugemMum, Takke BHOCUT CBOW BKNaj B naToreHe3 octeoapTpuTa, NPMBOAS K NOBbILLEHHOM
rmbenn XOHAPOLUMUTOB U JanbHEenWeMy yXyALIEHUI0 COCTOSHUSA XPSALWEBON TKaHW. 3aksrodeHue.
KomnnekcHoe B3anmogencTene metabonuyeckmx pakTopoB M MexaHM4YeCKOM Harpysku Ha cycTta-
Bbl UrpaeT UeHTparnbHYl porib B pasBUTUM OCTeOapTpuTa Y NauueHToB C oxupeHveM. [NoHuma-
HUe 3TUX MexaHU3MoB Heobxoanmo Anga pa3paboTkm aheKTUBHbIX CTpaTernn NPOMUNaKkTUKA 1
neyeHunsa octeoapTpuTa, 0OCOGEHHO Y NunL, ¢ M30LITOYHON Maccon Tena.

KnroueBble crnoBa: OXvpeHue, OCTe0apTpuT, aaUMNOKUHbI, AUCAUNUAEMUS, OKUCHUTENb-
HbIN cTpecc

THE ROLE OF OBESITY IN THE PATHOGENESIS OF OSTEOARTHRITIS
(review article)

A.N. ZAK*HVATOV*, L.M. 1\*/IOSINA*, L.V. CI*—|EGODAEVA*, )
T.V. TARASOVA', D.A. KHAIDAR", I.V. SAUSHEV', A.A. GERASIMENKO

"Federal State Budgetary Educational Institution of Higher Education
National Research Mordovia State University named after N. P. Ogarev, Medical Institute,
68 Bolshevistskaya Street, Saransk, 430005, Russia
“Federal State Budgetary Educational Institution of Higher Education
Peoples’ Friendship University of Russia (RUDN University),
6 Miklukho-Maklaya Street, Moscow, 117198, Russia

Abstract. Relevance. According to the World Health Organization, the global obesity epi-
demic affects more than 1 billion people and significantly increases the risk of developing osteoar-
thritis, which affects over 528 million individuals worldwide. The incidence of osteoarthritis shows
a rising trend, particularly among individuals who are overweight, in whom the risk of developing
this disease increases eightfold. The purpose of the study is to determine the role of obesity
and its associated metabolic disorders in the pathogenesis of osteoarthritis based on an analysis
of current scientific publications. Materials and Methods. A systematic analysis of cohort studies
and meta-analyses was conducted, focusing on the influence of mechanical joint overload,
adipocytokines, dyslipidemia, and oxidative stress on the development of osteoarthritis in the
presence of obesity. Data from PubMed and other authoritative sources were used for the analy-
sis. Results and Discussion. The pathogenesis of osteoarthritis associated with excess body
weight is a multifactorial process characterized by an imbalance between catabolic and anabolic
mechanisms in chondrocytes, leading to cartilage tissue degradation. Obesity may contribute to
the development of osteoarthritis even in joints not subjected to significant mechanical loads, em-
phasizing the importance of metabolic factors in this context. Adipokines such as leptin and
resistin play a key role in the pathogenesis by activating catabolic pathways and promoting the
synthesis of pro-inflammatory cytokines, which contribute to cartilage tissue destruction. Further-
more, obesity is associated with dyslipidemia and oxidative stress, which exacerbate chondrocyte
degradation by activating processes of secretory aging and disrupting the regulation of gene ex-
pression in cells through epigenetic mechanisms. Autophagy dysfunction, aggravated by
dyslipidemia, also contributes to the pathogenesis of osteoarthritis, leading to increased chondro-
cyte death and further deterioration of cartilage tissue. Conclusion. The complex interaction be-
tween metabolic factors and mechanical joint load plays a central role in the development of oste-
oarthritis in patients with obesity. Understanding these mechanisms is essential for developing
effective strategies for the prevention and treatment of osteoarthritis, particularly in individuals
who are overweight.

Keywords: obesity, osteoarthritis, adipokines, dyslipidemia, oxidative stress
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OCOBEHHOCTU BETETATUBHOI'O CTATYCA U ElO PEIryndAuunMn Yy sEPEMEHHBIX
C YTPOXAKOLWMMU NPEXXOEBPEMEHHBIMU POOAMU

N.X. BE3VPOBA’, A.W. MATbILLKWHA', C.B. HA3AP9|3*, W.I. NMOMOBA’, N.A. MAHOBA,
A.O. HA3APOBA

"®edepanbHoe 2ocydapcmeeHHoe GrodxemHoe yupexdeHue "MeaHo8cKuUll HayyHO- uccredosa-
menbcKull UHCmumym mamepuHcmaea u demcmeaa umeHu B.H. Mopodkoea” MuHucmepcmea
30pasooxpaHeHusi Poccutickol ®edepayuu. yin. lobedsl, 4. 20, e. MeaHoso, 153045, Poccus

" WeaHoeckuti eocydapcmeeHHbIl MeQUUUHCKUL yHU8epcumem.
yn. LLlepemembesckuti npocriekm, 0. 8, 2. MeaHoeo, 153012, Poccusi

AHHoOTaumA. lNpexaeBpeMeHHble poabl UMEKT CepbE3Hble NOCNEACTBUS, Kak Ans KpaTKo-
CPOYHON, TaK 1 Anst AONrOCPOYHOW NepCneKkTMBbl 300pOoBbs PeOEHKA, HO UX CMOXHO NpeackasaTb
W nNpegoTBpaTUTb. B CBA3M C 3TMM, M3ydeHne hakTopoB, CMOCOOCTBYIOLLUNX BO3HUKHOBEHUIO yr-
pOoXaLLMX NpexaeBpeMeHHbIX poaoB, U pa3paboTka adhdeKTMBHBIX METOAOB UX Npeaynpexaie-
HUSI N NeYEeHNs UMeIoT nepBocTeneHHoe 3HayeHne. OueHka BereTaTMBHOIO cTaTyca SBMAseTcs
BaXXHbIM aCMeKkTOM B aKyLLepCKOW MpakTuKe, OCOBEHHO B KOHTEKCTE YrpoXxawLlmx npexaeBpe-
MEHHbIX POAOB. BbICOKUI ypoBEHb TPEBOXHOCTM M CTpecca Y 6epeMeHHON XKEeHLUHbI MOXET MNpu-
BECTW K pasfMyHbIM HapyLUeHMsIM, BKINOYas NpexneBpeMEHHOe pa3BuUTne poaoBON AeATeNbHO-
ctu. Ljenb daHHO20 uccniedoeaHusi — BbiSIBUTb 0COBEHHOCTM BereTaTMBHOIO crtaTtyca v ero pe-
rynaumm y 6epemMeHHbIX C yrpoxawLwwmmmn npexaespeMeHHbIMn pogavn. Mamepuanbslr u memo-
ObI uccnedoeaHusi. B uccnegosaHue BkoveHo 88 6epeMeHHbIX B Cpokax rectauunm 24-34 He-
Aenb. Y Bcex NauneHToB UccneaoBaH BereTaTvBHbINA CTaTyc NPy NOMOLM DYHKLMOHAMNBbHBIX NPob
N pacyeToB (BOMPOCHMK AN BbISABIIEHNS NPU3HAKOB BEreTaTMBHbLIX M3MEHEHUN - Wkana BelHa,
nHgekc Xunbaebpanara, nHaekc Kepgo, pednekc Mepurra- bperiepa); Takke onpegeneHa KoH-
LUeHTpauust JodammnHa U CEPOTOHMHA B CbIBOPOTKE KPOBU. XKeHLMHbI pa3geneHsl Ha 2 rpynnbl: 1
rpynna-36 6epeMeHHbIX C YyrpoXatoWmMy NpexaeBpeMeHHbIMU poaamu, 52 XeHLLMHbI COCTaBunm
KOHTPOJbHYO rpynny. Pe3ysibmamabl u ux obcyxdeHue. Y XeHLMH NpyU yrpoxatoLwmx npexae-
BPEMEHHbIX podax Mo AaHHbIM (PYHKLMOHAaNbHbIX NPOoO BbIBNEHa BeretaTuBHas AUCHYHKLMSA
CpeaHEeN N TSHXKENOoW CTeneHn TAXeCcTn, npeobnagaeT cMMNaTUKOTOHMUS.. Ha OCHOBaHUM NonyyeH-
HbIX JAHHbIX MPU UCCNEeAOBaHUN CEPOTOHMHA B KPOBM, pa3paboTaH HOBbIM cnocob onst anarHo-
CTMKM yrpoxaroLmx npexgeBpeMeHHbIX POAOB Y XEHLMH B cpokun 24 - 34 Hepenn B6epemeHHo-
CcTn.

KnrouyeBble cnoBa: npexaeBpeMeHHbIE poabl, BereTaTuBHbIN cTaTyc, 6epeMeHHOCTb, ce-
POTOHWH, LOaMUH

FEATURES OF AUTONOMIC STATUS AND ITS REGULATION IN PREGNANT WOMEN WITH
THREATENED PRETERM LABOR

L.KH. BEZIROVA', A.l. MALYSHKINA", S.B. NAZAR**OV*, 1.G. POPOVA’, I.A. PANOVA',
A.O. NAZAROVA

"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, 20 Pobedy
Street, lvanovo, 153045, Russia
“Ilvanovo State Medical University, 8 Sheremetevsky Avenue, lvanovo, 153012, Russia

Abstract. Preterm birth has serious consequences for both the short-term and long-term
health of the child, yet it remains difficult to predict and prevent. In this regard, studying the factors
contributing to the occurrence of threatened preterm labor and developing effective methods for
its prevention and treatment are of primary importance. Assessment of the autonomic status is an
important aspect of obstetric practice, especially in the context of threatened preterm labor. A high
level of anxiety and stress in a pregnant woman may lead to various disorders, including the
premature onset of labor. The purpose of this study was to identify the features of autonomic
status and its regulation in pregnant women with threatened preterm labor. Materials and Meth-
ods. The study included 88 pregnant women at 24—-34 weeks of gestation. In all participants, au-
tonomic status was assessed using functional tests and calculations (a questionnaire to identify
signs of autonomic changes, including the Wayne scale, Hildebrandt index, Kerdo index, Hering-
Breuer reflex); dopamine and serotonin concentrations in blood serum were also determined. The
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women were divided into two groups: Group 1 consisted of 36 pregnant women with threatened
preterm labor; 52 women constituted the control group. Results and discussion. In women with
threatened preterm labor, functional tests revealed autonomic dysfunction of moderate to severe
degree, with predominance of sympathicotonia. Based on the obtained data from the blood sero-
tonin analysis, a new method was developed for diagnosing threatened preterm labor in women
at 24-34 weeks of pregnancy.

Keywords: preterm labor, autonomic status, pregnancy, serotonin, dopamine
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CPABHUTENbHbIA AHANU3 BIIUAHUA TABAKOKYPEHUA HA BO3HUKHOBEHUE
CTOMATOJIOM'MYECKUX 3ABOJIEBAHUNA

A.B. KAPAAH, I'.B. EMEJIMHA, M.H. CYBOPOBA, A.B. TEIJIOBA, E.A. IEOHTbEBA

@rbOYy BO «[lleH3eHckuli [ocydapcmeeHHbIl YHUsepcumemy,
yn. KpacHas, 8. 40, kopn. 1, a. [eH3a, 440026, Poccusi

AHHoTauus. Ljenb uccniedosaHust — BbISIBNEHVS B3aMMOCBA3M CTaxa KypeHUs Ha COCTOs-
HWe NonocTh pTa, yTpaTy 3yO6OB U HanMuMio KOPOHOK M umnnaHTatoB. Mamepuanbl u Memoodsbl
uccnedoesaHusi. ObbekTamu nccnegoBaHms SBunucb 142 nauneHToB B Bo3pacTte oT 25 no 60 u3
HUX 52 xeHWwuHbl (36,6 %) 1 60 Myx4unH (42,2 %). KoHTponbHyto rpynny noctasunu 30 naumeH-
ToB. Bce maumeHTbl NpegocTaBuiM NMUCbMEHHOE paspeLleHne, YTO MOJTHOCTbI0 COOTBETCTBYET
CYLLECTBYIOLLMM 3TUYECKMM cTaHgapTam u TpeboBaHusiM. Pe3ysibmambl u ux ob6cyxoeHue.
KypunbLumku Yalle HyxgalTca B NpoTe3MpoBaHuy 3y6Horo psiga. lNaumeHTbl Co CTaxeM KypeHus
8-12 neT yxe nNpoTe3npoBannch MMMNIAHTaToOM, a Koraa cTax nosbiwarncs go 27 net u 6onee, 10
NauMeHTbl MMENU CbEMHbIE MPOTE3bl, MOCTOBUAHbLIE MPOTE3bl. YacToTa BbIKYPEHHbIX cCuUrapet
TaKke BIMSIET Ha BEPOSITHOCTb MOTepto 3y6oB. Tak, YMCIO OMPOLLEHHbIX, KOTOPbIE BbIKypuBanm
10 n 6onee curapeT B AeHb U HEOOMbLUMM CTaXem MO CPaBHEHUIO C OCTarbHbIMW PECMNOHAEHTa-
MM, BbICTpPEE CTOMKHYMNUCH C xanobamn Ha HEeMnpuATHbLIA 3anax, NOTEMHEHUE 3amarnu, KpOBOTOUYU-
BOCTb AecCeH. 3aknrodeHue. Ha ocHOBe NpoBefeHHOro aHanmsa obinv caenaxbl BbIBOAbI OTHOCU-
TenbHO BNUSHMA TabaKOKypeHus Ha BO3HUKHOBEHWE CToMaTonornyeckux 3abonesaHun. Onu-
TENbHbIN CTaX KYpeHWsi CBA3aH C NMOBbILLIEHHLIM PUCKOM pa3BUTUSA TMHIMBUTA U NapogoHTuTa. Pe-
3ynbTaTbl UCCIEJOBaHMst MOTYT OblTb MCMONb30BaHbI ANA pas3paboTku pekomeHaaumin no npogu-
nakTuke cToMaTorormyeckux 3aboneBaHnii Cpeam KypunbLUUKOB, a Takke Ansi NOBbILEHUS OCBe-
AOMIIEHHOCTW HaceneHus o Bpeae TabakoKypeHus AN 300pOBbsi MOSIOCTY pTa.

KnrouyeBble cnoBa: kypeHue, cTomaTonornyeckme 3aboneBaHus, aHKeTMpoBaHue, curape-
Thl, CTaX KypeHMSI.

COMPARATIVE ANALYSIS OF THE IMPACT OF TOBACCO SMOKING ON
THE DEVELOPMENT OF DENTAL DISEASES

A.V. KARAYAN, G.V. EMELINA, M.N. SUVOROVA, A.V. TEPLOVA, E.A. LEONTYEVA

Federal State Budgetary Educational Institution of Higher Education "Penza State University",
40 Krasnaya Street, Building 1, Penza, 440026, Russia

Abstract. The purpose of the study was to identify the relationship between the duration of
smoking and the condition of the oral cavity, tooth loss, and the presence of crowns and implants.
Materials and Methods. The study included 142 patients aged 25 to 60, of whom 52 were wom-
en (36.6%) and 60 were men (42.2%). The control group consisted of 30 patients. All patients
provided written consent, fully complying with existing ethical standards and requirements. Re-
sults and Discussion. Smokers more frequently required dental prosthetics. Patients with a
smoking history of 8-12 years had already been treated with implants, whereas those with a his-
tory of 27 years or more had removable dentures and bridge prostheses. The number of ciga-
rettes smoked daily also influenced the likelihood of tooth loss. Specifically, respondents who
smoked 10 or more cigarettes per day with a shorter smoking history, compared to others, more
rapidly experienced complaints such as bad breath, enamel darkening, and gum bleeding. Con-
clusion. Based on the conducted analysis, conclusions were drawn regarding the impact of
smoking on the development of dental diseases. Long-term smoking is associated with an in-
creased risk of gingivitis and periodontitis. The study results can be used to develop recommen-
dations for the prevention of dental diseases among smokers and to raise public awareness about
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the harmful effects of smoking on oral health.
Keywords: smoking, dental diseases, survey, cigarettes, duration of smoking.
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OCOBEHHOCTW TEYEHUSA U BbIBOP NEYEBEHOW TAKTUKU NMPN BTOPUYHbIX FHVOI7IHO-
HEKPOTUYECKUX NMPOLIECCAX MAMKUX TKAHEU HNXKHUX KOHEYHOCTEW

M.A. ANIVEB’, LW.A. CYNIEMMAHOB”, C.H0. CA®APOB’, 3.K. FEPEEBA’, C.P. PABAJAHOBA’

" ®rBOY BO «[Jazecmarckuli 2ocydapcmeeHHbiti MeduyuHckuli yHueepcumem» M3 P®,
nn. JleHuna, 8. 1, 2. Maxaukana, 367000, Poccusi
“IreY PO " opodckasi KnuHu4Yeckas 6onbHUUa",
yn. Jllanmuesa, 9. 89, e. Maxauykana, 367000, Poccus

AHHoTauusA. Lenb uccnedogaHusi: N3y4nTb BO3MOXHOCTU Yry4lleHUs pe3ynbTaToB fe-
YEHUS THOMHO-HEKPOTUYECKMX MPOLECCOB MOCME MEePEHECEHHOro POXWUCTOro Bocnanenus. Ma-
mepuan u Mmemodsbi uccsiedoeaHusi. AHanM3NpoBaHbl pe3ynbTaTtbl NledeHus 46 nauuneHToB. B
OCHOBHYto rpynny Bownu 24 (52,2 %), a B kOHTponbHyto 22 (47,8 %) naumeHTa. Bo3pacT ux Ko-
nebancsa ot 53 go 71 net. XKeHwwuH 6b1no 25 (54,3 %), myxunH 21 (45,7 %), B OCHOBHOM Tpyao-
cnocobHoro Bo3pacTa. MNauneHTbl 06enx rpynn nonydanu KOMMNIeKCHoe neyeHne, KOTopoe BKI0-
yano B cebs aHTMOMOTUKN, BHYTPUBEHHYK WHMY3NOHHYIO N LE3MHTOKCUKALMOHHYIO Tepanuio,
aHanbreTMkn, aHTUKOAarynsiHTbl, KOPPEKLUIO COMyTCTBYIOLWMX 3aboneBaHnin. B oeHb nocTynneHus,
nocre KpaTtkOBPEMEHHONW MpeaonepaumoHHON NOArOTOBKWU, BBINMOSIHEHO XMpYpruyeckoe BMmella-
TENbCTBO- HEKPIKTOMUSA B Npefenax 300POBbIX TKAHEN U BCKPbITUE THOWHbIX 3aTekoB. B neyeHun
NnauMeHTOB OCHOBHOW Fpynnbl B NepBble ABa AHA MeCTHO ncnonb3oBann NPWT (BakyymHble no-
BSI3KM), @ B NMOCNeayloLLEeM NOBSA3KN Aenanu C 9KCTPaKTOM Cerne3eHKU. [Je3MHTOKCUKaLMOHYH Te-
panuio B OCHOBHOW rpynne MpoBOAUIN C UCMOMb30BaHWEM 3KCTpaKopnopasnbHbIX METOLOB — re-
MocopbLunM U BHYTPMBEHHOTO NnasepHoro obnydyeHus kposu. MecTHoe nevyeHne naunmeHToB KOH-
TPONBHOW TPyMMbl, NOCME XMPYPrMYECKOro BMELUATENbCTBA, MPOBOAMIN C UCMNONb30BaHNE CTaH-
OApTHbIX METOA0B neveHus. [leTokcrKauuio NpoBOANNM MHTPAKOpNnopansHbIMM MeETO4aMU- BHYT-
PUBEHHON MHQY3MEN OE3MHTOKCUKALMOHHBLIX CpeacTs M (hopcupoBaHHbIM OMype3oM. Pe3yiib-
mamsi u ux o6cyxdeHue. [poBeAeHHbIE MCCNEAOBaHMA NoKa3anu, YTo UCMOoNb30BaHMe Baky-
YMHbIX MOBA30K 1 NOCneayoLLee MECTHOE NieYeHne paHbl SKCTPAKTOM Cernes3eHKU, YCKOPSIT Npo-
LLleCCbl OYMLLIEHNST N pereHepaumm paH, a 3depeHTHbIE METOAbI YCUMMBAKOT 4ETOKCUKALNOHHBIN
noTteHuMan opraHuaMa, CrnocobCTBYs paHHEMY OYUYMLLEHUIO KPOBU OT TOKCUKO-MHAEKLMOHHbBIX
NPOAYKTOB, MUKPOGOB 1 ApYrnx hakTopoB, BbI3bIBAOLLMX MHTOKCMKALMIO. BbI8OOKI. Y NauUMEHTOB
OCHOBHOW rpymnnbl OTMEYEHbl YCKOPEHME NPOLIECCOB OYMLLEHMSA U pPEreHepaunm paH, Cpoku neye-
HUSA cokpawatoTed Ha 38 %.

KnioueBble cnoBa: rHOMHO-HEKPOTMYECKME MPOLIECCHI MATKUX TKAHERn, poXMCTOe Bocna-
fieHne, XMpypruyeckoe rnedyeHue, BaKyyMHble MOBSA3KW, SKCTPAKT CENEe3eHKW, SKCTpakoproparnb-
Hble MEeTOAbl AETOKCUKaLUN.

FEATURES OF THE COURSE AND CHOICE OF TREATMENT STRATEGY IN SECONDARY
PURULENT-NECROTIC PROCESSES OF THE SOFT TISSUES OF THE LOWER LIMBS

M.A. ALIEV', SH.A. SULEIMANOV ", S.YU. SAFAROV', Z.K. GEREEVA’, S.R. RABADANOVA’

" Federal State Budgetary Educational Institution of Higher Education “Dagestan State Medical
University” of the Ministry of Health of the Russian Federation,
1 Lenin Square, Makhachkala, 367000, Russia
" State Budgetary Healthcare Institution of the Republic of Dagestan “City Clinical Hospital”,
89 Laptiev Street, Makhachkala, 367000, Russia

Abstract. The purpose of the research was to study the possibilities of improving the
treatment outcomes of purulent-necrotic processes following erysipelas. Material and Methods.
The results of treatment of 46 patients were analyzed. The main group included 24 (52.2%) pa-
tients, and the control group 22 (47.8%) patients. Their age ranged from 53 to 71 years. There
were 25 women (54.3%) and 21 men (45.7%), mostly of working age. Patients in both groups re-
ceived comprehensive treatment, which included antibiotics, intravenous infusion and detoxifica-
tion therapy, analgesics, anticoagulants, and correction of concomitant diseases. On the day of


https://elibrary.ru/xyozrx

1-12.

admission, after short preoperative management, surgical intervention was performed including
necrectomy within healthy tissues and opening of purulent pockets. In the treatment of patients in
the main group, NPWT (negative pressure wound therapy, vacuum dressings) was used locally
during the first two days, followed by dressings with spleen extract. Detoxification therapy in the
main group was carried out using extracorporeal methods, namely, hemosorption and intravenous
laser blood irradiation. Local treatment of patients in the control group, after surgery, was per-
formed using standard treatment methods. Detoxification was carried out by intracorporeal meth-
ods — intravenous infusion of detoxification agents and forced diuresis. Results and Discus-
sion. The conducted studies showed that the use of vacuum dressings and subsequent local
wound treatment with spleen extract accelerate wound cleansing and regeneration processes,
while efferent methods enhance the body’s detoxification potential, contributing to the early re-
moval of toxic-infectious products, microbes, and other factors causing intoxication from the
blood. Conclusion. In patients of the main group, acceleration of wound cleansing and regenera-
tion processes was noted, and the duration of treatment was reduced by 38%.

Keywords: purulent-necrotic soft tissue processes, erysipelas, surgical treatment, vacuum
dressings, spleen extract, extracorporeal detoxification methods.
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M.A. KOBAJIEBCKAA, N.A. DUTTMHA, B.J1. KOKOPEB, B.B. COPOKVH, M.M.A. IPDKEPMWU,
O.M. ENNMCEEBA

®edeparnbHoe 2ocydapcmeeHHoe b6odxxemHoe obpasogameribHoe yupex0eHuUe 8biCLIe20

obpa3soeaHus «BopoHexckul eocydapcmeeHHbilt MeduyuHcKul yHusepcumem umeHu H.H. Byp-

deHko» MuHucmepcmea 30pasooxpaHeHus Pocculickot ®edepayuu, yr. Cmydenyeckas, 0. 10,
2. BopoHex, 394036, Poccusi

AHHOTaumA. AkmyanbHOocmb. XUPYprus KatapakTbl, kak nobasi xvpyprusi, cBsidaHa C
PUCKOM pasBMTUSI BOCMAnuTENbHbIX OCnoXHeHun. Lenb uccnedoeaHus. ViccrnenoBaTb adhdek-
TMBHOCTb NMPUMEHEeHUs A3aneHTaueHa B Ka4eCTBE KOMMNOHEHTa KOMMIIEKCHOW NpeaonepaunoHHon
Tepanuu, HanpaBiEHHOW Ha yCUNeHWe MeCTHOW aHTUOKCUOAHTHOW 3awwmTel. Mamepuans u me-
moOdsbI uccnedoeaHusi. NMauuneHTbl (n = 34) ¢ BO3pacTHOW kaTapakToM, Nony4aBLuMe npegonepa-
LUMOHHOE NEYEHNE aHTMKaTapakTalnbHbIMW areHTamn B TeyeHune 3-x u bonee net n Habnwogas-
lwnecsa Ha kadpeppe odpTtansmonorun ®reQyY BO BIMY nm. H.H. BypaeHko MuHsgpasa Poccum u
BY3 BO BOKOB, c pa3nuyHOM CTeneHbio BOcnaneHus nocrie onepauvu. Pesynbmambl u ux
obcyx0deHue. VI3y4eHbl acnekTbl KaTapakToreHesa, a UMeHHO — HedbepMeHTaTUBHOE TMUKMPOBa-
HUe, OKUCINUTENBHbIN CTPECC, NOMMOMBHBIN NYTh, Kak hakTOPOB, NHULMMPYKOLMX U ONpeaensito-
LLIMX CKOPOCTb MOMYTHEHUSI XpyCTanuka, B TOM YUCIie UTOr UX BO3AENCTBMSA Ha MeTabonuyeckme
npoLecchbl B XxpycTanuke — oopMMpoBaHNE BbICOKOMONEKYNSAPHbLIX GENKOBbIX KOMMMEKCOB, KOBa-
NEHTHO CBSI3aHHbIX AUCYNbMOUAOHLIMK CBA3AMU. [JaHHble MOMeKynbl K HeobpaTMMOMy paccenBa-
HUIO CBETA M CHWXKEHUIO MPO3PavyHOCTM XpycTanuka. PaccMoTpeHbl MexaHnu3mbl JENCTBUSA aHTU-
OKCMAaHHbIX npenapatoB AsaneHTaueH u [MMPEeHOKCWMH, B TOM 4YUChe UX BIIUSHWE Ha CKOPOCTb
KaTapakToreHesa. [pon3BedeH aHanu3 BM3yarbHbIX MCXOAOB Mnocne dakoaMyrnbcudukaumm Ka-
TapakT M CTeNeHb BbIPaXEHHOCTW NOCMNEONapaLMoOHHON 3KCCyAaTMBHO-BOCNANNTENBHON peakLmm
noA BMVSIHUAHMEM NpefonepaunoHHON MECTHOM aHTUOKCUMAAHTHOW Tepanuu. 3akiroyeHue. B
Xxo4e uccnenoBaHus BbiBrneHa Oonee Bbicokas 3EEKTUBHOCTb A3arneHmauyeHa B CHWKEHUN
nocrneonepawumMoHHON BOCNanUTENbHOW peakuun U SOCTUKEHUM XOPOLUMX (PYHKLMOHAMNBHBIX pe-
3ynbTaToB.

KnioyeBble cnoBa: kaTapakta, KaTapakToreHes, aHTUOKCUMAAHTbl, 3KCCyAaTMBHO-
BOCMNanuTesnibHas peakumsi, BU3yarbHbI MPOrHO3.

ANTIOXIDANT THERAPY IN PLANNED CATARACT SURGERY

M.A. KOVALEVSKAYA, L.A. FILINA, V.L. KOKOREYV, V.V. SOROKIN, M.M.A. JERMI,
D.M. ELISEEVA

Federal State Budgetary Educational Institution of Higher Education “N.N. Burdenko Voronezh
State Medical University” of the Ministry of Health of the Russian Federation,
10 Studencheskaya Street, Voronezh, 394036, Russia
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Abstract. Relevance. Cataract surgery, like any surgical intervention, is associated with
the risk of developing inflammatory complications. The purpose of the research is to study the
effectiveness of Azapentacene as a component of comprehensive preoperative therapy aimed at
enhancing local antioxidant protection. Materials and Methods. The study included 34 patients
(n = 34) with age-related cataract who had received preoperative treatment with anticataract
agents for 3 years or more and were followed up at the Department of Ophthalmology of the Fed-
eral State Budgetary Educational Institution of Higher Education “N.N. Burdenko Voronezh State
Medical University” of the Ministry of Health of the Russian Federation, and at the Budgetary
Healthcare Institution of the Voronezh Region “Voronezh Regional Clinical Ophthalmological
Hospital”, with varying degrees of postoperative exudative-inflammatory reaction (PEIR). Results
and Discussion. The aspects of cataractogenesis were analyzed, namely non-enzymatic
glycation, oxidative stress, and the polyol pathway as factors initiating and determining the rate of
lens opacification, including their cumulative effect on metabolic processes in the lens, specifical-
ly, the formation of high-molecular-weight protein complexes covalently bound by disulfide bonds.
These molecules lead to irreversible light scattering and reduced lens transparency. The mecha-
nisms of action of the antioxidant drugs Azapentacene and Pirenoxine were examined, including
their influence on the rate of cataractogenesis. The visual outcomes after phacoemulsification of
cataracts and the severity of postoperative exudative-inflammatory reaction under the influence of
preoperative local antioxidant therapy were analyzed. Conclusion. The study revealed higher
efficacy of Azapentacene in reducing postoperative PEIR and achieving favorable functional re-
sults.

Keywords: cataract, cataractogenesis, antioxidants, exudative-inflammatory reaction, vis-
ual prognosis.
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TOYHOCTb MHAMBUAYANBHOWM OLIEHKW YPOBHS 3HEPFOTPAT C MOMOLLbIO
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yn. Muknyxo-Maknas, 6., e. Mockea, 117198, Poccus

AHHOTauuMA. B cBA3M C TeM, YTO NPUMEHEHME KUCTEBbLIX M HarpyaHbIX MyrbCOMETPOB C Le-
Nbl0 MOHUTOPWHIa 4YacToTbl CepAeydHbIX COKpaLLEeHU M OTCIeXMBAHUSA HaxXOoXAeHUs B onpepfe-
NeHHOW MyNbCOBOW 30HEe ANs KOHTPOSIS MHTEHCUBHOCTU (PU3NYECKOW Harpysku, B CHOPTUBHOM
npakTuke npuobpeTtaeT GonblUy NONYNAPHOCTL, Yesibio GaHHO20 uccsiedogaHusl Obino BbisiC-
HUTb TOYHOCTb OLIEHKW 3HEeproTpar, CBA3aHHbIX Kak HenocpeacTBEHHO C PU3NYECKON Harpyskown,
Tak u ¢ gpyrumm cdaktopamm, MeTogoM nynbcometTpun. Mamepuansl u MemoOdsl. B pabote GblI-
N Mcnonb3oBaHbl U 0006LEHbI AaHHBIE HArpy304YHOro TECTUPOBAHWS, MEPCOHarbHbIX 3HEPro-
TpaT u pesynbTaTbl CYTOYHOM nynbcomMeTpun 175 cnopTCMeHOoB, cneunanusanpyowmxcs B pas-
NYHBIX BUAax cnopTa. KannbpoBoYHyO 3aBUCMMOCTb YacTOThl CEpAEYHbIX COKpaLleHuid n nep-
COHarnbHbIX 3HeproTpaT NPOBOAUNN C MOMOLLLI0 YPaBHEHUS NIMHENHOW perpeccuy MeToooM Hau-
MeHbLUMX KBagpaToB. Pe3ynbmambl u ux obcyxdeHue. NokazaHa cunbHas KoppensumoHHas
NONoOXuUTenbHasa CBA3b MeXOY WHTEHCUBHOCTLIO (PU3MYECKOW Harpysku, 4acToTOW CepAeyHbIX
COKpaLLeHUn 1N BENUYNHON aHeproTpat. [JocTOBEpPHOCTb NMUHENHOM annpoKcMMaummn BbiSIBIISETCA
noyT BO BCEM AManasoHe CYTOYHOM BapuabenbHOCTM nynbca (R2 = 0,95). TouHo Takke NUHen-
Has 3aBMCMMOCTb CYLLECTBYET MeXAy WHTEHCUBHOCTbIO (DU3NYECKOW Harpys3kom U 3HeproTpara-
MU, U 3HeproTpaTamMmu 1 MynbCcoOM, YTO NEXUT B OCHOBE MeTOAa MOHWUTOPUHra 4acToTbl cepaey-
HbIX COKpaLLeHU ONS OLEHKN CYTOYHOro npodpuns sHeproTpat. AHanms3 criyyaes SMOLMOHanb-
HbIX U3MEHEHWI Nynbca B COCTOSHUMM MOKOSI UMM NpU CTaHOapTHOW (PU3MYEeCcKon Harpyske noka-
3arn, YTo U3MEeHeHMe nyrbca COOTBETCTBYET U3MEHEHMUIO SHEProTpaTt, HECMOTPSA Ha TO, YTO Ypo-
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BeHb (PM3MYECKON aKTUBHOCTM OCTaBasics NoCTOsIHHbIM. XOSI040BOM M NULLEBON TepMoreHes Tak
Xe yBENMYMBAKT YPOBEHb 3HEpProTpaT Mpu MOCTOSIHHOM YpPOBHE (PU3NYECKOW aKTMBHOCTU. 3a-
KimroveHue. MeTtog nynbCoMeTpum No3BonsieT GbICTPO NOMYYNTb 3HAYEHUS 3HeproTpaT 3a nobon
nepvoa AesiTeNbHOCTU (TPEHUPOBKKU, BOCCTAHOBIIEHUE, MIIOXO KOHTPONMPYEMbIN HabnogeHnem
NWYHBIN AOCYT, COH W Ap.), BKIYas CyMMapHble CYyTOYHble 3HeproTpathl. MeTtoq nynbcomeTpum
YYUTBIBAET Kak dHeproTpaTtbl PU3NYECKON Harpy3ku, Tak U SHeproTpatbl, CBA3aHHbIE C AMOLIMO-
HalnbHbIM q)OHOM, CTpeccoM, nuuieBbiM U XOnoaoBbiM TEPMOreHe3om, 4YTo NOo3BONAET €ero cyu-
TaTb MakCMMaribHO TOYHbIM METOAOM Ccpean HeAOPOroCcToALLMX N HEMHBA3UBHbIX.

KnroueBble cnoBa: CyTOYHble 3HEpProTpathl, hmsmdeckasi Harpyska, NyribCOMeTpPUsi, XOIo-
[OBOW TEPMOreHes, NULLEBON TEPMOreHes, BbICOKOKBaNMULMpoOBaHHbIE CMOPTCMEHDI

ACCURACY OF INDIVIDUAL ASSESSMENT OF ENERGY EXPENDITURE USING THE
HEART RATE MONITORING METHOD

* Kk kkk

K.V. VYBORNAYA', R.M. RADZHABKADIEV', A.l. SOKOLOV', D.B. NIKITYUK"

" Federal State Budgetary Scientific Institution “Federal Research Center of Nutrition, Biotechnol-
ogy and Food Safety”, 2/14 Bldg. 1, Ustinsky Proezd, Moscow, 109240, Russia

" Federal State Autonomous Educational Institution of Higher Education “I.M. Sechenov First
Moscow State Medical University (Sechenov University)”,
15/13 Bldg. 1, Rossolimo Street, Moscow, 119992, Russia

™ Federal State Autonomous Educational Institution of Higher Education “Peoples’ Friendship

University of Russia named after Patrice Lumumba (RUDN University)”,
6 Miklukho-Maklaya Street, Moscow, 117198, Russia

Abstract. Due to the increasing popularity of wrist and chest heart rate monitors used to
track heart rate and monitor heart rate zones to control exercise intensity in sports practice. The
purpose of this study was to determine the accuracy of energy expenditure assessment associ-
ated both directly with physical activity and with other factors using the heart rate monitoring
method. Materials and Methods. The study utilized and summarized data from exercise testing,
personal energy expenditure, and daily heart rate monitoring of 175 athletes specializing in vari-
ous sports. The calibration relationship between heart rate and personal energy expenditure was
established using a linear regression equation by the least squares method. Results and Dis-
cussion. A strong positive correlation was demonstrated between exercise intensity, heart rate,
and energy expenditure. The reliability of the linear approximation is evident across almost the
entire range of daily heart rate variability (R?= 0.95). Similarly, a linear relationship exists between
exercise intensity and energy expenditure, as well as between energy expenditure and heart rate,
which forms the basis of the heart rate monitoring method for evaluating daily energy expenditure
profiles. Analysis of cases involving emotional changes in heart rate at rest or during standard
physical activity showed that changes in heart rate correspond to changes in energy expenditure,
despite a constant level of physical activity. Cold-induced and diet-induced thermogenesis also
increase energy expenditure levels while maintaining the same physical activity level. Conclu-
sion. The heart rate monitoring method allows for rapid assessment of energy expenditure over
any activity period (training, recovery, poorly supervised leisure time, sleep, etc.), including total
daily energy expenditure. The method accounts for both exercise-related energy expenditure and
that associated with emotional background, stress, diet-induced and cold-induced thermogenesis,
making it the most accurate among low-cost and non-invasive methods.

Keywords: daily energy expenditure, physical activity, heart rate monitoring, cold-induced
thermogenesis, diet-induced thermogenesis, highly qualified athletes
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COCTOAHME OPTAHOB-MAPKEPOB CTPECCA U YPOBEHbD IMOKO3bl B KPOBU KPbIC
NOCNE YMEPEHHOW ®U3NYECKOW HAFPY3KU B YCITOBUAX TMMNOBEHTUNALIUN

W.B. ANNEKCEEBA, E.B. HUIKEHWNHA, A.tO0. ABPAMOBA, H.A. dYWH, C.C. NMEPLOB
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OMBHY «®UL| opuauHanbHbIX U nepcrnekmusHbix buoMeOUUUHCKUX U ¢hapmayesmuyeckux mex-
Hornoauliy,
yn. banmudckasi, 0. 8, 2. Mockea 125315, Poccus, e-mail: alekseeva_iv@academpharm.ru

AHHOTaumMa. B HacTosilee Bpemsas BHUMaHWE MHOTMX CMNEeuManucToB  MeauKo-
Buonormnyeckoro Npodunsa CocpeaoTodeHO Ha M3YyYEeHUN BAUSHUS TMNOKCUYECKOro BO3AENCTBUSA
Ha buamonornyeckme napameTpbl MraekonuTarwmux. HecMoTpa Ha 3HaAYMTENbHbLIN UHTEPEC K UC-
CnefoBaHuI0 AaHHbIX MPOLLEeCCOB, MHOMME BOMPOCHI B 3TOM 06nacTy OCTaloTCA He peLleHHbIMMU.
OTCyTCTBYIOT CBEAEHMS O XapakTepe BO3OENCTBUSA TMNOBEHTUMNALMOHHBIX HAarpy3oK Ha COCTOAHME
OpraHoB MapKepoOB-CTpecca W COAepXaHue [MoKOo3bl B KPOBM MOCMNE YMEPEHHbIX (U3NYECKNX
TpeHupoBok. Ljenb uccnedoeaHusi — N3y4nTb BIUSIHUS eXXeOHEBHbIX (PU3NYECKMX Harpy3oK mo-
crne rMNoBEHTUIALMOHHBIX BO3AEWCTBUA Ha NOKa3aTenu yrneBogHoro obMeHa, a Takke COCToS-
HWe TMMyca W Haano4yeyHUKOB y Kpbic. Mamepuansl u Mmemodbl uccnedoeaHusi. Viccnenosa-
HUs GbINKM NpoBeaeHbl Ha 32 Kpbicax-camuax Buctap. bbino coopmmpoBaHbl 4 akcrnepumeHTanb-
Hble TpyMnbl: MHTAKTHas rpynna, ¢ rMnoBEHTUIALMOHHBIM BO3AENCTBUEM, C (PU3NYECKON Harpys-
KOM M C COYeTaHHbIM BO3AENCTBMEM TMMNOBEHTUNALUN U (DU3NYECKOWN Harpy3kn. Pesynbmambi u
ux obcyxdeHue. ExenHeBHas usndeckas Harpy3ka Ha )OHe FMNOBEHTUMNALMOHHOIO BO3AEN-
CTBUS MPMBOOUT K CHMKEHUIO OTHOCUTENBbHOW MacChl Haamno4veyHukoB. [locne M30nmMpoBaHHOMO
rMMNOBEHTUNSALMOHHHOIO BO3AEWCTBMSA UMM (PU3NYECKON Harpy3ku, HO He Npu COYeTaHHOM BRMS-
HUK 3TUX (PAKTOPOB, BbISIBIEHO YBENUYEHNE YPOBHS TMIOKO3bl B KPOBU XXUBOTHbIX. 3aKJIO4YeHUe.
[Mony4yeHHble AaHHble MO3BONANT NPEANONOXUTb, YTO YKas3aHHble M3MEHEeHUs1 OByCrOBMEHbI
npoueccaMmu JeKOMMNeHcaL M, CBA3aHHbIMU C UCTOLLEHNEM FyMOpPanbHOro 3BeHa perynsuumn gu-
3MOMNOrM4YeCKNX PYHKLUA NPU CTPECCOPHBIX Harpy3kax.

KnrouyeBble cnoBa: opraHbi-MapKepbl CTpecca, YPOBEHb MHOKO3bl B KPOBU, MMNOBEHTUNS-
LIMOHHOE BO3aencTBune, omanyeckas Harpyska.

STATE OF STRESS-MARKER ORGANS AND BLOOD GLUCOSE LEVELS IN RATS AFTER
MODERATE PHYSICAL EXERCISE UNDER HYPOVENTILATION CONDITIONS

I.V. ALEKSEEVA, E.V. NIKENINA, A.YU. ABRAMOVA, N.A. FUDIN, S.S. PERTSOV

Federal State Budgetary Scientific Institution “Federal Research Center for Original and Ad-
vanced Biomedical and Pharmaceutical Technologies,” 8 Baltiyskaya St., Moscow 125315, Rus-
sia, e-mail: alekseeva_iv@academpharm.ru

Abstract. Currently, the attention of many medical and biological specialists is focused on
studying the effects of hypoxic exposure on the physiological parameters of mammals. Despite
considerable interest in investigating these processes, many questions in this area remain unre-
solved. There is a lack of information regarding the effects of hypoventilation stress on the state of
stress-marker organs and blood glucose levels following moderate physical exercise. The Pur-
pose of the Study was to investigate the effects of daily physical exercise after hypoventilation
exposure on carbohydrate metabolism parameters, as well as on the thymus and adrenal glands
in rats. Materials and Methods. The study was conducted on 32 male Wistar rats. Four experi-
mental groups were formed: an intact control group, a group exposed to hypoventilation, a group
subjected to physical exercise, and a group with combined hypoventilation and physical exercise.
Results and Discussion. Daily physical exercise under hypoventilation conditions led to a de-
crease in the relative mass of the adrenal glands. After isolated hypoventilation or physical exer-
cise, but not under the combined influence of these factors, an increase in blood glucose levels
was observed in the animals. Conclusion. These findings suggest that the observed changes are
associated with decompensation processes related to the depletion of the humoral component of
physiological regulation under stress conditions.

Keywords: stress-marker organs, blood glucose level, hypoventilation exposure, physical
exercise
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KAYECTBO CHA U MNCUXO3MOLIMOHAIBHOE
COCTOSIHUE CTYAEHTOB MEAULUMHCKOIO UHCTUTYTA
N.B. MYTUINH', H.A. CKOBITMHA™, 10./1. BEHEBLIEBA', A.X. MEJIbH/KOB"
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yn. bonduHa, 8. 128, e. Tyna, 300012, Poccusi, men: +7-902-904-11-04,
e-mail: lev.putilin2012@yandex.ru
" ®rAOY BO «Poccutickuli HauUOHanbHbIl UCCredo8amesbCKuli MeAUUUHCKUL yHusepcumem
umeHu H. Y. MNupoeosa» MuHucmepcmea 30pasooxpaHeHusi Poccutickol ®edepayuu,
ynuya OcmposumsiHosa, 0. 1, cmp. 7, Mockea, 127994, Poccus, men: +7-903-247-71-82
e-mail: skoblina_dom@mail.ru

AHHOTauuMA. XOpoLMin COH SBNSIETCA HEOTbeMEMOW cocTaBnsaLwen 3qoposbs. MIMeHHO
NO3TOMY OYEHb BaXHO UMETb XOPOLUMA COH Ha MPOTSKEHUW BCEW XU3HW, OCOBEHHO B nepuog
aKTMBHOrO poCTa M pa3BUTUS OpraHn3ama, NPoAOJSPKAKLLEroca BO BpemMsl 00y4eHus B yHUBepcuTe-
Te. Lenbto uccnedosaHusi SBUNOCHL U3yYeHNE B3aMMOCBSI3M XOPOLLErO KayecTBa CHa W MCUXO-
3MOUMOHArBHOIO COCTOSIHMS Y CTYAEHTOB MeOUUMHCKOro MHCTUTyTa. Mamepuanbsl u memodsbi
uccsiedoeaHusi. B ceHTabpe-gekabpe 2024 roga cTyAeHTbl 4 Kypca MeaMUMHCKOrO WHCTUTYTA
(46 roHowen n 132 geywkun) Tynl'Y 3anonHunu cnegyrowme onpocHukn: MnTTcOyprckun nHaekc
kayectBa cHa, PHQ-9 (OnpocHuk 3gopoBba nauueHTa), Lkana Ttpesorm Cnunbeprepa-
XaHuHa unu Wkana peakTMBHOM M NWYHOCTHOW TPEBOXHOCTW, pe3yrnbTaTbl NpeAcTaBrieHbl Kak
MegunaHa (Me) n nHTepkBapTUnbHbl pasamax [Q1;Q3]. Pe3aynbmamsbi u ux obcyxdeHue. Bbl-
paxeHHOCTb Aenpeccuy JOCTOBEPHO OTnMyanachb B rpyrnnax oHOLIEen: B NepBON rpynne pesynb-
Tatbl PHQ-9 cocraBunu 3 [0;4] 6anna, a Bo BTopon — 7 [3;11] npu p < 0,0001. Cpean geByLuek
Takke Habnoganuce goctoBepHble pasnuyus: 3,5 [1;6] 6banna B rpynne ¢ XOpPOLIUM KayeCTBOM
cHa 1 7,5 [4;10] B rpynne ¢ HU3KMM Ka4yecTBOM cHa npu p < 0,05. [locToBepHbIE pasnuums mexay
rpynnamu ¢ pasHbiM Ka4eCTBOM CHa Takke oOHapy>KeHbl Mo AaHHbIM LiKanbl TpeBOXHOCTM Cnun-
Oeprepa-XaHuHa. Tak, IOHOLWM C XOPOLUUM KayeCTBOM CHa MpOAEMOHCTpUpoBanu 6onee HU3KUN
YPOBEHb TPEBOXHOCTM B peakTuBHOM (43 [37;49]) n nu4HocTHOM KommnoHeHTax (40 [31;46]) no
CPaBHEHUIO C OHOLAaMK U3 BTopon rpynnbl (47 [45;63] n 50 [41;62] cooTBETCTBEHHO). 3ak/toqe-
Hue. KOHOWN 1 OeBYLIKN C XOPOLLUMM Ka4eCTBOM CHa NMpPOA4EMOHCTPMpPOBanu OTCyTCTBME MpusHa-
KOB Aenpeccun no pesynbTatam onpocHuka PHQ-9, 4To 4OCTOBEPHO OTNUYanock ot obeunx rpynn
C HM3KUM Ka4yeCTBOM CHa, B KOTOPbIX HAbNa4anMcb Npn3Hakn HE3HAYNTENBHON OENPEeCcCUn.

KnioyeBble crnoBa: KayeCcTBO CHa, CTYAEHTbl, AENpPeccus, TPEBOXHOCTb, NMCUMXO3MOLMO-
HanbHbIN CTaTyC

SLEEP QUALITY AND PSYCHOEMOTIONAL STATE OF MEDICAL INSTITUTE STUDENTS
L.V. PUTILIN', N.A. SKOBLINA", YU.L. VENEVTSEVA’, A.KH. MELNIKOV"

" Federal State Budgetary Educational Institution of Higher Education “Tula State University”,
Medical Institute, 128 Boldina Street, Tula, 300012, Russia, Tel.: +7-902-904-11-04,
E-mail: lev.putilin2012@yandex.ru
" Federal State Autonomous Educational Institution of Higher Education “Pirogov Russian Na-
tional Research Medical University” of the Ministry of Health of the Russian Federation, 1
Ostrovityanova Street, Building 7, Moscow, 127994, Russia, Tel.: +7-903-247-71-82,
E-mail: skoblina_dom@mail.ru

Abstract. Good sleep is an integral component of health. Therefore, it is very important to
maintain good sleep throughout life, especially during the period of active growth and develop-
ment of the body, which continues during university education. The Purpose of the Study was to
investigate the relationship between good sleep quality and the psycho-emotional state of medical
institute students. Materials and Methods. From September to December 2024, fourth-year stu-
dents of the Medical Institute of Tula State University (46 males and 132 females) completed the
following questionnaires: the Pittsburgh Sleep Quality Index, PHQ-9 (Patient Health Question-
naire), and the Spielberger-Khanin Anxiety Scale or the State-Trait Anxiety Inventory (STAI). The
results are presented as Median (Me) and interquartile range [Q1;Q3]. Results and Discussion.
The severity of depression significantly differed in male groups: in the first group, PHQ-9 results
were 3 [0;4] points, while in the second group — 7 [3;11] (p < 0.0001). Significant differences were
also observed among females: 3.5 [1;6] points in the group with good sleep quality versus 7.5
[4;10] in the group with poor sleep quality (p < 0.05). Statistically significant differences between
groups with different sleep quality were also found according to the Spielberger-Khanin anxiety
scale. Males with good sleep quality demonstrated lower levels of anxiety in both state (43
[37;49]) and trait components (40 [31;46]) compared to males in the second group (47 [45;63] and
50 [41;62], respectively). Conclusion. Both males and females with good sleep quality demon-
strated no signs of depression according to PHQ-9 results, which significantly differed from both
groups with poor sleep quality, where signs of mild depression were observed.

Keywords: sleep quality, students, depression, anxiety, psycho-emotional status
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CPABHUTENbHbIA AHANN3 3MEHEHMSI KOHLIEHTPALIMV BBEOEHHOIO BELIECTBA

TPAHCAEPMAJIbHbIM CNNOCOBOM U C NPUMEHEHUEM 3JIEKTPO®OPE3A
E.B. IOPOXOB, A.B. MNETHEB, M.B. KOHYKOBA

@Ir60Y BO «BopoHexckull N'ocydapcmeeHHbIU MeduuuHckul YHueepcumem
um. H. H. BypdeHko, yn. CmydeH4yeckas, 0.10, BopoHex, 394000, Poccus

AHHoTaumAa. Lenb uccnedoeaHusi — CpaBHUTENbHbIN aHann3 addEKTUBHOCTH
anekTpodope3a W TPaaWLUMOHHOIO TpaHcOepManbHOro MeToda [OCTaBKM FeKapCTBEHHOMO
npenapata. MccnepoBaHve HampaBneHO Ha OLEHKY KOHLUEHTpauuW akTMBHOIO BellecTBa B
TKaHAX, AMHAMUKM €70 3NIMMUHALMK 1 KO3dhduULmMeHTa NPOHNLLAEMOCTU KOXMN NPU UCMOSNb30BaHUN
oboux metonoB. Mamepuanbi u MemoOb! uccsedoeaHusi. B akcnepumeHTe MCMONb30BaMCh
dparMeHTbl CBMHOW KOXW, renb kKetonpodeHa (5% KoHUueHTpauud) w annapat Ans
anekTpodopesa. KoHueHTpauus ketonpodeHa wusamepsnacb CnekTpoOTOMETPUYECKN Yepes
onpeferneHHble UHTepBarnbl BpemMeHu. [Ina cpaBHeHUss ahEKTMBHOCTU METOAO0B NPUMEHSNUCH
cTaTUCTUYECKME MeToAbl aHanusa AaHHbix. Pesynbmambl u ux obcyxdeHue. PesynbTathbl
nokasanu, 4To anekTpocopes3 3HauYUTENbHO MOBbLIWAET MPOHULAEMOCTb  KOXW AN
NeKapCTBEHHOro npenapata Ha npumepe keTonpodeHa, 4YTo MpuBOAMT K Oonee BbICOKOM U
CTabunbHON KOHLIEHTpPaUUW aKTUBHOIO BELLEeCTBA B TKAHAX MO CPABHEHMIO C TPagULMOHHBLIM
TpaHcaepManbHbiM MeTogoM. MakcumarnbHas KOHUEHTpauus npu anekTpodopese gocturanach
yepes 6 MWHYT ¥ ocTaBanacb CTabWnbHOW B TedeHue 12 MUHYT, Torda Kak npu
TpaHcaepManbHOM BBEAEHMMN MUK KOHLEHTpaumm Habnoganca Yyepes 2 MUHYTbl C NOCneayoLwmum
peE3KUM CHWKeHueM. 3aknroveHue. JrnekTpodope3 [OEeMOHCTpUpyeT MpeumyllecTsa B
NOBbLILLEHWMN MPOHULLAEMOCTU KOXW M NPOSIOHraumM OENCTBUSA NEKAPCTBEHHOIO npenapaTta, 4To
JenaeT ero nepcrnekTvBHbIM METOOOM AN KIMHUYECKOrO MPUMEHEHUA B JIEYEHUM
BOCMNanuTenbHbIX U 60NeBbIX CUHOPOMOB.

KnioyeBble cnoBa: anektpodopes, TpaHcAepmarnbHasa gOCTaBKa, KOHLEeHTpauusa npena-
paTta, CpaBHUTEIbHbIA aHanu3.

COMPARATIVE ANALYSIS OF CHANGES IN THE CONCENTRATION OF A SUB-
STANCE ADMINISTERED TRANSDERMALLY AND BY ELECTROPHORESIS

E.V. DOROKHOV, A.V. PLETNEV, M.V. KOCHUKOVA

Federal State Budgetary Educational Institution of Higher Education “Voronezh N. N.
Burdenko State Medical University”, 10 Studencheskaya St., Voronezh, 394000, Russia

Abstract. The Purpose of the Study was a comparative analysis of the effectiveness of
electrophoresis and the traditional transdermal method of drug delivery. The study focused on
evaluating the concentration of the active substance in tissues, the dynamics of its elimination,
and the skin permeability coefficient when using both methods. Materials and Methods. Frag-
ments of pig skin, ketoprofen gel (5% concentration), and an electrophoresis device were used in
the experiment. The concentration of ketoprofen was measured spectrophotometrically at specific
time intervals. Statistical methods of data analysis were applied to compare the effectiveness of
the methods. Results and Discussion. The results showed that electrophoresis significantly in-
creases the permeability of the skin to the drug, as exemplified by ketoprofen, leading to a higher
and more stable concentration of the active substance in tissues compared to the traditional
transdermal method. The maximum concentration with electrophoresis was reached after 6
minutes and remained stable for 12 minutes, whereas in the case of transdermal administration
the peak concentration was observed after 2 minutes, followed by a sharp decline. Conclusion.
Electrophoresis demonstrates advantages in increasing skin permeability and prolonging the ac-
tion of the drug, which makes it a promising method for clinical application in the treatment of in-
flammatory and pain syndromes.

Keywords: electrophoresis, transdermal delivery, drug concentration, comparative analy-
sis.
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YNbTPACTPYKTYPA KULLEYHOIO SNMUTENUANBHOIO
BAPBEPA MNMPU BOCMNANUTENbHbIX 3ABOJNIEBAHUAX KULLEYHUKA

N.A. BEPHAPOENIN', E.B. MPECHSIKOB ”, M.P. CABYYK ™,
M.W. CKATIMHCKAS ", A.C. HEKPACOBA ', P.B. [IEEB

" ®edeparnbHoe 20cydapcmeeHHoe 610dxemHoe 06pa3oeamernbHOE yupexdeHue 8bIce20 obpa-
308aHus1 « Cesepo-3anadHbill [ocydapcmeeHHbIl MeduuyuHckull YHUgepcumem umeHu Y. Y.
MeuHukosa» MuHucmepcmea 30pasooxpaHeHusi Poccutickoli ®edepauuu,

. lNMuckapesckul npocrnekm , 8.47, 2. CaHkm-llemepbype, 195067, Poccus

Hay4Ho-uccnedosamernbckuli uHCMuUmym mMopghosioauu Yesiogeka UMeEHU akademu-
ka A.l1. AsybiHa ®edepanbHO20 2ocydapcmeeHHo20 610dXemHOo20 Hay4Ho20 y4pexdeHusi "Poc-
culickul Hay4HbIU yeHmp xupypeauu umeHu akademuka b.B. lTempoeckozao”, yn. Liropynbi, 8. 3, 2.
Mocksea, 117418, Poccus
™ FocydapcmeeHHoe GrodxemHoe yupexdeHue 30pasooxpaHeHus
«JleHuHzpadckasi obrnacmHas KruHu4yeckas 6onbHuya»,
np. Jlynadapckoeo, 0. 45, kopn. 2, e. CaHkm-ITlemepbype, 194291, Poccusi

AHHoTaumA. Lenb uccnedoegaHusi: 0xapakTepun3oBaTb YNbTPACTPYKTYPHbIE OCOOEHHOCTHU
K/MLWEeYHOro anuTenuanbHoro 6apbepa y nauMeHTOB C BOCManuTenbHbiMU 3abonesBaHWsAMU Ku-
we4yHuka (bonesHb KpoHa, siI3BEHHbIN KOMWT) U CUHOPOMOM pasfpaKeHHOro kuwievHuka. Mame-
puanbl u Memodbl uccsiedo8aHuUsI: BbINMOMHEH KOMMIEKCHbI MOPAOMETPUYECKUA U yNbTpa-
CTPYKTYPHbIN aHanun3 cnuancton obonoyvkn knwedHmka y 116 naumeHTtos: 20 ¢ CMHOPOMOM pas-
OpakeHHOro KueYHuka, 44 ¢ 6onesHbto KpoHa u 52 ¢ 93BeHHbIM KONMTOM. N5 OLEHKM npume-
HSANacb TPAHCMUCCUOHHAsH 3NEKTPOHHasA Mukpockonusa 21 GuonTtata NoaB34OLIHON, CUTMOBUOHOM
N MpSMOW KULLKK. ViccrnenoBaHbl M3MEHEHUS CynpasnuTenmarnbHOro, anuTenuansHoro u cytanu-
TenuanbHOro KOMMOHeHTOB 6apbepa, BKNoYasd COCTOSHNE MUKPOBOPCUMHOK, MEXKINETOYHbIX KOH-
TakToB, MUTOXOHAPUI N BasdanbHOW MembpaHbl. [Ing 06paboTkm pe3ynbTaToB NPUMEHSNUCHL Me-
TOObl BapuaunoHHOM cTaTtucTukm (Statistica v.13.0), p < 0,05. Pesynbmambi u ux obcyxdeHue.
BbisiBneHbl kak Hecneundgmryeckme peakTMBHble U3MEHEHMS (Bakyonusaums, anonTtos), Tak u Bbl-
paXkeHHble AEeCTPYKTVBHbIE NPOLECChl (NMOBPEeXAEHUne MUTOXOHAPWUN, paspylleHWe AeCMOCOM,
aTpodunsi MUKPOBOPCUHOK), CTEMEHb KOTOPbIX BapbMpoBana B 3aBUCUMOCTM OT HO30M0rM4ecKomn
dopmbl. Hanbonee BblpaXeHHble U3MEHEHUs] HabnaanMcb Npu siI3BEHHOM Konute u 6onesHn
KpoHa. 3aksroyeHue: yCcTaHOBMNEHbI Kak 00LMe, Tak U cneumduyecKkme yrnbTpacTpPyKTypHbIE Ha-
pyLWeHUst KnweyHoro Gapbepa, oTpaxalwLlime pa3nuumsa B naToreHe3e M CTENeHn BOCManeHwus,
YTO BaXKHO A8 AMAarHOCTUKN U OLIEHKU TSXXECTU MOPaKeHs!.

KnioueBble cnoBa: ynbTpacTpykTypa, KULeYHbI Bapbep, CMHOAPOM pasapakeHHOro Ku-
LweYyHuka, bonesHb KpoHa, S3BEHHbIN KOMNuT.

ULTRASTRUCTURE OF THE INTESTINAL EPITHELIAL BARRIER IN INFLAMMATORY
BOWEL DISEASES

L.I. BERNARDELLI, E.V. PRESNYAKOV, M.R. SAVCHl*_JKM,
M.l. SKALINSKAYA', A.S. NEKRASOVA', R.V. DEEV

" Federal State Budgetary Educational Institution of Higher Education “North-Western State Medi-
cal University named after I. I. Mechnikov” of the Ministry of Health of the Russian Federation,
47 Piskarevsky Prospekt, St. Petersburg, 195067, Russia
" Scientific Research Institute of Human Morphology named after Academician A. P. Avtsyn, of
the Federal State Budgetary Scientific Institution "Russian Scientific Center of Surgery named
after Academician B. V. Petrovsky", 3 Tsyurupa St., Moscow, 117418, Russia
™ State Budgetary Healthcare Institution “Leningrad Regional Clinical Hospital”,

45 Lunacharsky Ave., Bldg. 2, St. Petersburg, 194291, Russia

Abstract. The Purpose of the Study was to characterize the ultrastructural features of the
intestinal epithelial barrier in patients with inflammatory bowel diseases (such as Crohn’s disease,
ulcerative colitis) and irritable bowel syndrome. Materials and Methods: A comprehensive mor-
phometric and ultrastructural analysis of the intestinal mucosa was performed on 116 patients: 20
with irritable bowel syndrome, 44 with Crohn’s disease, and 52 with ulcerative colitis. Transmis-
sion electron microscopy was used to evaluate 21 biopsies from the ileum, sigmoid colon, and


https://elibrary.ru/axvssn

3-5.

rectum. Changes in the supraepithelial, epithelial, and subepithelial components of the barrier
were studied, including the condition of microvilli, intercellular junctions, mitochondria, and the
basal membrane. Variational statistical methods (Statistica v.13.0) were applied for data pro-
cessing, p < 0.05. Results and Discussion. Both nonspecific reactive changes (including vacu-
olization, apoptosis) and pronounced destructive processes (mitochondrial damage, desmosome
destruction, microvilli atrophy) were identified, with the degree varying depending on the
nosological form. The most pronounced changes were observed in ulcerative colitis and Crohn’s
disease. Conclusions. Both general and specific ultrastructural alterations of the intestinal barrier
were identified, reflecting differences in pathogenesis and the degree of inflammation, which is
important for diagnosis and assessment of lesion severity.

Keywords: ultrastructure, intestinal barrier, irritable bowel syndrome, Crohn’s disease, ul-
cerative colitis.
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BIIUAHUE TPAHCKPAHUATNIbBHOW SNEKTPOCTUMYNALUMA HA BUHAMUKY KNUHUKO-
NMPOrHOCTUYECKUX LUTOKMHOBbLIX MAPKEPOB Y NALMEHTOB C COVID-19

M.1O. MITHATEHKO, E.B. KOYKAPOBA

®edepanbHoe eocydapcmeeHHoe 60dxxemHoe obpa3ogameribHoe yYpex0eHuUe 8biclieao obpa-
308aHus "KybaHckul eocydapcmeeHHbiti MeQuuuHCcKul yHugepcumem" MuHucmepcmea 30pa-
sooxpaHeHusi Poccutickol ®edepayuu, yn. MumpogaHa CeduHa, 8.4, 2. KpacHodap, 350063,
Poccus, e-mail: boot.myu@mail.ru

AHHOTaUMA. AKTyanbHOCTb HOBOW KOPOHaBUpycHol nHdekuun (COVID-19) TpebyeTt nowc-
Ka MeTogoB NaToreHeTU4ecKoro neyeHns gaHHoro 3abonesaHuns. O4HUM U3 Taknx METOAOB siB-
nseTcsa TpaHCKpaHuarnbHas 3NeKTPoCTUMYNSAUMS, KoTopas B npejlecTtByowmnx pabotax nokasa-
na csoe BNMsiHWE Ha HEMPOMMMYHOSHAOKPUHHYIO PErynsumio, B YaCTHOCTM Ha MPOAYKLMIO MpOo-
BOCMANUTENbHbIX LIUTOKMHOB, UrpalLwux LeHTpanbHyo ponb B natoreHese COVID-19. B uncne
BaXXHbIX MPUMEPOB — MHTEPNENKNH-6 N MHTEPEPOH-Y, KOHLEHTPaLUUS KOTOPbIX MNO-OTAENBHOCTH
N B COOTHOLUEHMM paccMaTpuMBaEeTCsl Kak MHAOPMATUBHbLIA KIMHUKO-MPOrHOCTUYECKUA MapKep,
NO3BOMSOLLNIA OLLEHUTb MHTEHCMBHOCTb BOCMANUTENBbHOM peakumm 1 numdounTapHoro npoTneo-
BMPYCHOIO MMMYHHOIO oTBeTa. Lfesib uccrnedogaHusi: OLEHKa BO3AENCTBUA TpaHCKpaHWanbHowm
3MNEKTPOCTUMYMALUN HA CbIBOPOTOYHYIO KOHLEHTpaUMo NHTepnerkuHa-6 n nitepdepoHa-y y na-
LMEHTOB C HOBOW KOPOHaBUpPYCHOW uHdekumnen (COVID-19). Mamepuanbsl u Mmemodsl ucciie-
doeaHus. B pabote yyactBoBanu 35 nauMeHTOB, roCnMTanM3npPOBaHHbIX B CneLManM3npoBaH-
Hoe oTgeneHve. He yyactBoBanu nauMeHTbl C KpaHe TSKemnbiM TeyeHneM 3abonesaHusM, na-
LMEHTbI, KOTOopbliM TpeboBanacb aHTULMTOKMHOBAs Tepanus, NauMeHTbl C CONyTCTBYoLWen GakTe-
puansHon nHgekunen. U3 35 yyactHukoB 15 nauyuweHtoB (rpynna Ne 1) nonyyanu ctaHgapTHoe
neyeHne 3aboneBaHns N TPaHCKPaHWaNbHYI0 3MEKTPOCTUMYNALMIO NO OQHOMY CeaHCy B CyTKU OO0
cedbMbIx cyTok, 20 naumeHToB (rpynna Ne 2) nonyyanu TonbKo ctaHaapTHoe nedveHue. KoHuex-
Tpauusi MHTEprenkMHa-6 1 nHTepdepoHa-y oLeHnBanach B NEPBbIA AEHb M K KOHLY NEpPBON He-
Aenv npebbiBaHns B cTaunoHape. Pe3ynbmamabl u ux obcyxdeHue. B rpynnax Ne 1 n Ne 2 Ha
nepBble CYTKM KOHUEHTpauun uHtepnenkmHa-6 (27,7 (17,6-51,9) nr/mn n 20,3 (15,2-60,3) nr/mn
cooTtBeTcTBEHHO; p = 0,8) n untepcepona-y (6,7 (2,6-12,8) nr/mn n 8,0 (3,6-17,1) cOOTBETCTBEH-
HO; p = 0,6) 6bINM conocTaBMMbIMK Mexay rpynnamu. K MOMeHTy BTOpPOro usmepeHus B obeunx
rpynnax Habnoganacb BblpaXeHHast NonoXuTenbHas AMHaAMMUKa KOHUEHTpauMn nHTepnenknHa-6
(1,2 (0,5-2,5) nr/mn n 1,5 (0,9-4,3) nr/mn cootBeTCcTBEHHO; p = 0,3) N uHTepdepona-y (1,2 (0,9-
1,8) nr/mn n 1,6 (1,2-2,4) nr/mr cootBeTcTBEHHO; p = 0,4). Takum 06pa3oM, TpaHCKpaHWanbHas
3MNeKTPOCTUMYMALUSA He MHAYyUMpOoBana rMnepnpoaykumio LUMTOKMHOB M He yTsXensna TedeHue
3aboneBaHus. HanpoTtus, B rpynne Ne 1 mo cpaBHEHMIO CO BTOpPOW Habnoganacb TEHAEHUMS K
bornee BbIpaXXEHHOMY CHWXEHMWIO YPOBHEW UHTeprenkvHa-6 (Ha 24,7%) n nHtepdepoHa-y (Ha
27,5%), ogHako, MOLHOCTM paboThl, NO-BUAMMOMY, HE AOCTaeT ANl BbISIBNIEHUS CTATUCTUYECKU
3HauymMmoro adppekTa. 3aknroyeHue. BosaencTeme TpaHCKpaHWanbHOW 3MEKTPOCTUMYNALUM B
OOMOJSIHEHWE K CTaHOAPTHOW Tepanuy HOBOW KOPOHABMPYCHOW MHAEKLMU COMPOBOXAAETCA TEH-
AeHumen k bonee BblpaXXEHHON HOpManu3aumy CbIBOPOTOYHOW KOHLIEHTPaLMN UHTEPIIENKMHA-6 1
MHTEpdEpPOHa-Y.

KnioyeBble cnoBa: HOBas kopoHaBupycHas uHdekuns (COVID-19), nHTepnenkuH-6, vnH-
TepepoH-y, TpaHCcKpaHManbHas aNeKTPOCTUMYNALMS
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EFFECT OF TRANSCRANIAL ELECTROSTIMULATION ON THE DYNAMICS OF CLINICAL
AND PROGNOSTIC CYTOKINE MARKERS IN PATIENTS WITH COVID-19

M.YU. IGNATENKO, E.V. KOCHKAROVA

Federal State Budgetary Educational Institution of Higher Education “Kuban State Medical Uni-
versity” of the Ministry of Health of the Russian Federation,
4 Mitrofana Sedina Street, Krasnodar, 350063, Russia, e-mail: boot.myu@mail.ru

Abstract. The relevance of the novel coronavirus infection (COVID-19) necessitates the
search for methods of pathogenetic treatment for this disease. One of such methods is
transcranial electrostimulation, which in previous studies has demonstrated its effect on
neuroimmunoendocrine regulation, particularly on the production of proinflammatory cytokines
that play a central role in the pathogenesis of COVID-19. Among important examples are interleu-
kin-6 and interferon-y, the concentrations of which, both individually and in ratio, are considered
informative clinical and prognostic markers that make it possible to assess the intensity of the in-
flammatory response and the lymphocytic antiviral immune response. The purpose of the study
is to evaluate the effect of transcranial electrostimulation on serum concentrations of interleukin-6
and interferon-y in patients with the novel coronavirus infection (COVID-19). Materials and
Methods. The study included 35 patients hospitalized in a specialized department. Patients with
extremely severe disease, those requiring anticytokine therapy, and those with concomitant bac-
terial infection were excluded. Of the 35 participants, 15 patients (Group 1) received standard
treatment for the disease and transcranial electrostimulation once daily until the seventh day,
while 20 patients (Group 2) received only standard treatment. The concentrations of interleukin-6
and interferon-y were assessed on the first day and at the end of the first week of hospitalization.
Results and discussion. On the first day, concentrations of interleukin-6 (27.7 (17.6-51.9)
pg/mL and 20.3 (15.2—60.3) pg/mL, respectively; p = 0.8) and interferon-y (6.7 (2.6—12.8) pg/mL
and 8.0 (3.6-17.1), respectively; p = 0.6) were comparable between groups 1 and 2. By the time
of the second measurement, both groups demonstrated a pronounced positive trend in concentra-
tions of interleukin-6 (1.1 (0.5-2.5) pg/mL and 1.5 (0.9-4.3) pg/mL, respectively; p = 0.3) and in-
terferon-y (1.2 (0.9-1.8) pg/mL and 1.6 (1.2-2.4) pg/mL, respectively; p = 0.4). Thus, transcranial
electrostimulation did not induce cytokine hyperproduction and did not worsen the disease
course. On the contrary, in Group 1 compared to Group 2, a trend toward a more pronounced
decrease in interleukin-6 (by 24.7%) and interferon-y (by 27.5%) levels was observed; however,
the study power was apparently insufficient to detect a statistically significant effect. Conclusion.
The use of transcranial electrostimulation in addition to standard therapy for the novel coronavirus
infection is associated with a tendency toward a more pronounced normalization of serum inter-
leukin-6 and interferon-y concentrations.

Keywords: novel coronavirus infection (COVID-19), interleukin-6, interferon-y, transcranial
electrostimulation



