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AHANN3 YPOBHA BEJIKA KJITOTO Y NALUMEHTOB C NUH®APKTOM MUOKAPLA
HA ®OHE XPOHUYECKOW OGCTPYKTUBHOW BONE3HU NEFKUX B 3ABUCUMOCTU
OT CTEMEHU BPOHXOOBCTPYKLMWN U ONUTENIbHOCTU XPOHUYECKOW
OBCTPYKTUBHOW BOJNIE3HU NEFKUX

AX. AXMUHEEBA, 3.B. KECIUJIEPW, O.C. NOJIYHUHA, .M. BOPOHNHA, E.A. NMOJTYHNHA
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AHHoTaumA. Lenbro daHHO20 uccnedoeaHusi CTano: U3y4ynTb M NpoaHanuanpoBaTtb YpoBeHb bGerka
KnoTo B cpaBHUTENBHOM acnekTe y nauueHToB C MHAAPKTOM MUOKapaa Ha dOHE XPOHMYECKOM 0B6CTpPyKTMB-
HOW BONe3HW NerkMx n ¢ XpoOHMYecKon ob6CTPYKTUBHOM BOMNE3HbIO NErkMx B 3aBUCUMOCTM OT ANMUTENbHOCTM
XPOHMYECKO OBCTPYKTUBHOWM GONE3HM Nerkux u cteneHn 6poHxoobeTpykunn. Mamepuasnsl u Memodsl uc-
csedoeaHusi. n3aiiH nccnenoBaHus BKtoYan B cebs Tpu rpynnbl: OCHOBHas epyrna NauneHToB C MHAapk-
TOM MMOKapAa Ha POHE XpOHUYeCKon 0BCTPYKTUBHOWM BonesHn nerkux, n=60; epynna cpagHeHuUs: — naumneH-
Tbl C XPOHUYECKON OBGCTPYKTUBHOM BONE3Hblo Nerknx, n=54; epynna KoHMpPoss — comaTnyeckn 340pOoBble
nnua, n=30. OcHoBHas U rpynna cpaBHeHUsA Obinu pasgeneHbl Ha Noarpynnbl B 3aBUCUMOCTU OT AnUTElb-
HOCTU XPOHUYECKOW OBCTPYKTMBHOW BGOoNesHn nerkux n creneHn 6poHxoobeTpykunn. Onpegenenne copep-
XaHusa ypoBHS 6enka Knoto (Hr/mn) B o6pasuax nnasmbl OCyLLECTBNANOCL METOAOM MMMYHOEPMEHTHOIO
aHanusa. 3aksroyeHue. o pesynbTataMm NPOBEAEHHOro uccrnegoBaHus Gbinio YCTaHOBMEHO, YTO YPOBEHb
Benka KnoTo y naumeHToB ¢ MHapKTOM MUokapaa Ha hOHE XPOHUYECKON OBCTPYKTMBHOM B0OME3HN NErkmx
ObIN CTAaTUCTUYECKN 3HAYUM MEHbLLE, YEM Y COMATUYECKU 300POBbIX NULL U Y NALNEHTOB C XPOHUYECKON 06-
CTPYKTMBHOW GonesHbto nerkux. B rpynne naumeHToB C XPOHMYECKON OOCTPYKTMBHOW OOME3HbIO NErknx u
NauMeHTOB C MH(papKTOM MUokapaa Ha )OHE XPOHMYECKON OBCTPYKTMBHOM BOMNE3HN NErkMx cTaTUCTUYECKM
3HauMmo Gonee HM3Knn yposeHb Benka Knoto 6bin BeisBNEH B NOArpynne naumMeHToB ¢ bonee AnuTensHbIM
TEYEHNEM XPOHUYECKON OBCTPYKTMBHOM BonesHn nerkmux n 6onee BbIpaXEHHOW CTENeHbo BPOHX006CTPYK-
uuu. MNpun 3TOM B rpynne nauMeHToB ¢ MHPAPKTOM MMOKapAa Ha poHEe XPOHNYECKON ODCTPYKTMBHOWN Bones-
HW NErKNX € OJSIMTENbHOCTBIO XpOHMUYECKoM o6CTpykTuBHOM 6onesHmn nerkux ot 1 go 9 net n 10 net n 6onee,
a Takke y naumeHToB co Il u Il cteneHblo BpPOHX00BCTPYKUMMK, YpOBEHL Benka KnoTto Obin cratucTnyecku
3HAYMMO MEHbLUE, YEM B rpynne NaumeHTOB C XPOHUYECKON OBCTPYKTMBHOM OOME3Hblo NerkMx B COOTBET-
CTBYIOLLEN noarpynne.

KnroueBble cnoBa: 6enok KnoTto, xpoHudeckas oOCTpyKTMBHasi Bone3Hb nerkux, MHpapKT mMmuokapAaa,
ONMTeNbHOCTb 3aboneBaHus, cTeneHb BPOHX00BCTPYKLMM.

ANALYSIS OF KLOTHO PROTEIN LEVEL IN PATIENTS WITH MYOCARDIAL INFARCTION AND
CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ACCORDANCE WITH SEVERITY OF AIRWAYS
OBSTRUCTION AND DURATION OF CHRONIC OBSTRUCTIVE PULMONARY DISEASES
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Abstract. The research purpose was to analyze and compare the level of Klotho protein in patients
with myocardial infarction (M) and chronic obstructive pulmonary disease (COPD) in accordance with dura-
tion of COPD and severity of airways obstruction. Materials and research methods. The study design in-
cluded three groups: the main group - patients with Ml and COPD, n=60; the comparison group - patients
with COPD, n=54; the control group - somatically healthy individuals, n=30. The main and the comparison
group were divided into subgroups depending on the duration of COPD and severity of airways obstruction.
Determination of the Klotho protein level (ng/mL) in the blood plasma of patients was carried out by the en-
zyme-linked immunosorbent assay. Conclusions. According to the results of the study, it was found that the
level of Klotho protein in patients with Ml and COPD was statistically significantly lower than in somatically
healthy individuals and in patients with COPD. In the group of patients with COPD and patients with MI and
COPD, a statistically significantly lower level of Klotho protein was found in the subgroup of patients with a
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longer duration of COPD and with more severe severity of airways obstruction. In the group of patients with
MI and COPD with the duration of COPD from 1 to 9 years and 10 years or more and in patients with Il and
[l degrees of airways obstruction, the level of Klotho protein was statistically significantly lower than in the
group of patients with COPD in the corresponding subgroup.

Keywords: Klotho protein, chronic obstructive pulmonary disease, myocardial infarction, severity of air-
ways obstruction, duration of illness.
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AHHoTauus. CmepTb NauMeHToB C OCTpbiMU hopMamMun mwemudeckon 6onesHu cepgua yaiwe Bcero
HacTynaeT BCNeACTBME pa3BUTUS €€ OCIOXHEHWN. PaHHee BbiSBNEHWe MpU3HakoB WX pas3BUTMS MO3BONSET
KMUHULWCTY NPUHATL NPEBEHTUBHbIE Mepbl NPodUnakTuki. Lesbro Hawe20 uccredogaHusi CTano nsyveHve
rokasaTternen aneKTPUYecKkoro nMmnegaHca KpoBu y NauuMeHTOB C OCTPbIM KOPOHAPHBLIM CUHOPOMOM, OCIOX-
HEHHbIM N HEOCIOXHEHHBIM anbBEONAPHbIM OTEKOM FErkMX, U CPaBHUTL X Mexay cobon 1 ¢ nokasatensamm
npakTU4eckn 300poBbIX NMoaen. Mamepuasbl u MemoOdb! uccnedoeaHust. [posefeHo obenenosaHne 140
NaLneHTOB, KOTOPbIM MpU NOCTYNEHUN Obin BbICTaBNEH AMArHO3 — OCTPbIA KOPOHApPHBLIN cuHapom. B npouec-
ce o6creoBaHMs BCe MauUMeHTbl Obiny pasgeneHsl Ha 4 rpynnbl: 1 — naumeHTbl ¢ MHApKTOM MUokapaa, 2 —
nauneHTbl C MHapPKTOM MUOKAPAA, OCNOXHEHHBIM Pa3BUTMEM arnbBEONSPHOIO OTeKa Nerkux, 3 — NaumneHThbl ¢
HecTabunbHONM CTeHoKapauewn, 4 — NnauneHTbl C HeCTabunbHON CTeHOKapauen, OCNIOXKHEHHOW anbBEONSPHBIM
OTEKOM nerkvx. [ns cpaBHEHWUs M3yyYanucb nokasaTenu NpakTU4ecku 30opoBbix niogen. Memoduka akcrie-
pumenma. B ctatbe onncaHa BnepBble pa3paboTaHHasi METOAMKA MariloMHBa3MBHOMO ONpPeAesieHns anekTpu-
4YeCKOro COnpOTUBIEHNS KPOBU Y MALMEHTOB C OCTPbIM KOPOHAPHBIM CUHAPOMOM. [oka3aTeny conpoTUBNEHUS
KpOBW y NaumeHToB oueHuBanucb Ha vYactote 100 My, 120 My, 1 klu, 10 My, 100 ky. Ona aHanusa nony4veH-
HbIX JaHHbIX MOCTPOEHbl UX rpadmyeckne n3obpaxeHuns. Hanbonblien MHpopmaTMBHOCTLIO O0bGnagany gaH-
Hble, nony4YeHHble Ha yacTtoTe 120 My, MMosty4eHHble pe3ynbmamsl. [1py aHanu3e nonyyYeHHbIX nokasaTenen
BbISIBMEHbI 3aKOHOMEPHOCTU: €CMK Y NaLUUeHTOB C OCTPbIM KOPOHAaPHbLIM CMHAPOMOM (ha3oBbIv Yron npu 4va-
ctote 120 Ny coctaBnseT -55,1° U MeHbLUe, TO NPOrHO3UPYIOT pa3BUTME OTeka Nerkux B Te4eHue nepsbiX Cy-
TOK; €Cnn y NauueHTOB C OCTPbIM KOPOHapHbLIM CcMHAPOMOM Ha yactoTe 120 'y onpegensoT gas3osbli yron
oT -46,2° 0o -49,6°, TO NPOrHO3NPYKT ero HEOCNOXHEHHOE TeveHne. Bbieodbl. BnepBble pa3paboTtaHa MeTo-
OVika ManovHBAa3VBHOWM OLIEHKM MMneaaHca obpasua KpoBu. Vicnonb3ys aTy METOAMKY, BriepBble Obinn nsyye-
Hbl NokasaTenu 3MNeKTPUYECKON CONPOTUBMNSEMOCTU KPOBY Y NaLMEHTOB C OCTPbIM KOPOHAPHbLIM CUHOPOMOM.
BbISIBMEHbI KpUTEPUM BO3MOXHOIO MPOrHO3MPOBAHWSA Pa3BUTUS alNbBEOSIAPHOrO OTEKa NerkmMx, Kak OCIoXHe-
HMS B TEYEHUM OCTPOrO MHGAPKTA MUOKApPAA UM HECTAOUITbHOWM CTEHOKapauw.

KnioyeBble cnoBa: vMnegaHc KpoBW, MH(apKT Muokapda, HectabunbHas CTeHoKapausd, anbBeonsp-
HbIA OTEK NErkux.

DIAGNOSTIC OPPORTUNITIES OF ELECTROIMPEDANCE BLOOD IN PATIENTS
WITH ACUTE CORONARY SYNDROME

Yu.V. LEVINA, O. A. KOZYREV
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Abstract. Death of patients with acute forms of coronary heart disease most often occurs due to the de-
velopment of its complications. Early detection of signs of their development allows the physician to take pre-
ventive measures. The research purpose to study the electrical impedance of blood in patients with acute
coronary syndrome, complicated and uncomplicated alveolar pulmonary edema, and compare them with each
other and with the indicators of practically healthy people. Materials and methods. A survey of 140 patients
who were diagnosed with acute coronary syndrome upon admission was conducted. During the examination,
all patients were divided into 4 groups: the 1 group - the patients with myocardial infarction, the 2nd — the pa-
tients with myocardial infarction complicated by alveolar pulmonary edema, the 3rd — the patients with unstable
angina, the 4rd — the patients with unstable angina complicated by alveolar pulmonary edema. For comparison,
the indicators of practically healthy people were studied. Experimental technique. The article describes the
developed technique for minimally invasive determination of blood electrical resistance in patients with acute
coronary syndrome. Blood resistance indicators in patients were evaluated at a frequency of 100 Hz, 120 Hz, 1
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kHz, 10 kHz, 100 kHz. To analyze the data obtained, their graphical images are constructed. The most informa-
tive data were obtained at a frequency of 120 Hz. Results. The analysis of the obtained indicators revealed a
pattern: if patients with acute coronary syndrome have a phase angle at a frequency of 120 Hz of -55.1° or
less, then they predict the development of pulmonary edema during the first day; if patients with acute coronary
syndrome at a frequency of 120 Hz determine the phase angle from 46.2° to -49.6°, then predict its uncompli-
cated course. Conclusion. For the first time, a technique for minimally invasive evaluation of the impedance of
a blood sample was developed. Using this technique, for the first time, the indicators of electrical resistance of
blood in patients with acute coronary syndrome were studied. Criteria for possible prognosis of alveolar pulmo-
nary edema as a complication during acute myocardial infarction or unstable angina have been identified.
Keywords: blood impedance, myocardial infarction, unstable angina, pulmonary edema.
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AHHOTauusa. AkmyanbHocmsb. baktepuanbHbli BarMHO3 ABNAETCH OOHOW U3 CaMbIX pacrpocTpaHéH-
HbIX OUcOno30B Bnaranvwa. MHorve aBTopbl nNpeanaratloT pa3HoobpasHble Cnocobbl ero fevYeHus, Ho 4o
HaCTOosLLLEro BpeMeHn BONpoc 0 Tepanun 6akTepmanbHOro BarmHo3a oCcTaéTcs AMCKYCCUOHHBIM. OCHOBHbLIMU
CMNOXHOCTAMU B NnedeHuMn GakTepuarnbHOro BarMHo3a siBNSATCA YacToe BO3HUKHOBEHWE PeELMAMBOB U pac-
Tywas aHTUBMOTUKOPE3UCTEHTHOCTL K Mnpenapartam, UCMOoSb3yeMbiM B ODObIYHON KIMHWYECKOW MpaKkTuKe.
OcobeHHOCMU 3nudemMuoJI02UU, COBPEMEHHbIE acleKkmbl 3MuUoJIo2UU U namozeHe3a 6akmepuarsib-
HO20 sazuHo3a. Yalle Bcero 6akrepmanbHbIM BarHO30M CTPagaloT >KEHLUMHbI, BeAyLme akTUBHYK MOJio-
BYIO >XM3Hb, B Bo3pacTe oT 20 go 45 net. Cpean ¢hakTopoB, CMOCOOCTBYIOLWMX pa3BUTUIO BaKkTepuanbHOro
BarMHo3a, BbIAENSAIOT: reHETUYECKYIO NMpeapacnonoXeHHOCTb, 0COBEHHOCTU NMUTAHUSA U CEKCyarbHOro noBe-
OEHVs1, pacoBylo NMPUHAANEeXHOCTb. Hannune 6akTepmanbHOro BarMHo3a NoBbILWAET PUCK Pa3BUTUS TSHKENbIX
WHEeKUMIA, NnepeaaBaeMbiX NOSOBLIM NYTEM, Tak e GaKkTepuarnbHbIi BarMHO3 MOXET ABMSTLCA CNeAcTBUEM
OpYyroro OCHOBHOro 3aboneBaHus Unn pas3BMBaTbCA C HAM napannensHo. CoctaB MMKpodriopbl Braranuwa
npu GakTepranbHOM BarMHo3e KparviHe BapuabeneH npu okpacke no 'pamy, Ho B 70% cny4yaeB npeobnaga-
€T rpamoTpuuatensHasa dnopa. UMMyHHasa peakums npu BaktepmanbHOM BarMHO3e MMEET HEMoSIHOe COOT-
BETCTBME C KNACCMYeCKMMMU NpeacTaBfieHMsIMM O BochnanutenbHoM npouecce. lMocnedHue u3eecmHbie
OdaHHbIe 0 8036ydumensix 6akmepuanbHO20 ea2UHO3a U ux namozeHax. Gardnerella vaginalis, ocHoB-
HowM BO3OyauTenb GakTepuanbHOro BarMHo3a, obnagaeT BbICOKOW BapnabenbHOCTbIO MO COCTaBy FEHOB U
(haKTOpOB BUPYMNEHTHOCTU. [laHHbI BO30yaANTENb B3aUMOLEWCTBYET C APYIrMMU NpeacTaBuTENsS MU MUKPO-
OuvoTel BNaranuuwia, Takumun kak Mobiluncus spp. n Atopobium vaginae, KOTOpble CNOCOBCTBYIOT pa3MHOXe-
HUIO aHadpobHoM chnopbl U hopMMpoBaHMIO NNEHOK. [JaHHbIE B3anMO4eNCTBUSI paccMaTpuBaloTcs B 063ope
nuTepatypbl. CoepeMeHHbIe npedcmassieHusi o duazHocmuke bakmepuanbHo20 ea2uHo3a. B pasnene
paccmaTpuBaloTCs MeToAbl nabopaTopHOW AMarHOCTUKK, nNpuMeHsiemble B Poccun n 3a pybexom. Cpeam
BCEX METOAOB OYeHb BbIrOAHO BblaenaeTcsa Tect «dnopoueHos-bakrepuanbHbin BarmHO3», KOTOPbIN NErko
WHTErpupyeTcs B yXe CyLIeCTBYIOLME U UCMONb3yeMble MeToabl nlabopaTopHOM AmarHocTuku, obnagaet
BbICOKMMYW 3HAQYEHUSMMN OUArHOCTUYECKOW YYyBCTBUTENBHOCTM U AMarHOCTUYeckon cneumdpunyHoctn. Coepe-
MeHHble maKmuku jieyeHuss 6akmepuasibHo20 8a2uHo3a. B faHHOM pa3sgene paccmartpuBaeTcs addek-
TMBHOCTb METOOB JIeYEHUs], MPEATOXKEHHbIX KaK POCCUACKUMMU, TaK MU 3apybexHbIMK crneynanncraMmu, ocy-
LLeCTBNAETCH CpaBHEHWE [aHHbIX MEeTOAO0B CO CTaHAapTHbIMU MeTodamu, MpUMEHsSieMbIMU NO rocygap-
CTBEHHbIM KIMMHUYECKUM pekoMeHpauusiM. 3aksrodeHue. Yactota gucbnosos Braranvwa, B TOM 4ucne 1
yacToTa GakTepmanbHOro BarmHo3a nmeeT TeHOEHUMIO K pocTy 1 TpebyeT k cebe AONOMHMTENBHOrO BHUMa-
HUH, KpOMe TOro, CyLLeCTBYHLLME pekoMeHOaLuMm no nedyeHunto GaktepmanbHOro BarnHosa TpebytoT nepe-
CMOTpa 1 OOHOBNEHNS.

KnroueBble cnoBa: 6akTepuanbHbil BarnHo3, Gardnerella vaginalis, Atopobium vaginae, MnkpobuoLeHo3
Bnaranuwa, Mobiluncus spp.
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BACTERIAL VAGINOSIS
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Abstract. Relevance. Bacterial vaginosis (BV) is one of the most common vaginal dysbiosis. Many au-
thors offer a variety of ways to treat it, but to date, the issue of BV therapy remains controversial. The main
difficulties in the treatment of BV are the frequent occurrence of relapses and the growing antibiotic re-
sistance to drugs used in routine clinical practice. Features of epidemiology, modern aspects of the eti-
ology and pathogenesis of BV. BV most often affects women who are sexually active, between the ages of
20 and 45. Among the factors contributing to the development of BV, there are: genetic predisposition, die-
tary habits and sexual behavior, race. The presence of BV increases the risk of developing severe sexually
transmitted infections, and BV can also be a consequence of another underlying disease or develop in paral-
lel with it. The composition of the vaginal microflora in BV is extremely variable when stained according to
Gram, but in 70% of cases, gram-negative flora predominates. The immune response in BV is incompletely
consistent with classical concepts of the inflammatory process. Latest known data on BV pathogens and
their pathogens. Gardnerella vaginalis, the main causative agent of BV, is highly variable in the composition
of genes and virulence factors. This pathogen interacts with other representatives of the vaginal microbiota,
such as Mobiluncus spp. and Atopobiumvaginae, which contribute to the multiplication of anaerobic flora and
the formation of films. These interactions are discussed in a literature review. Modern concepts of BV di-
agnostics. The section discusses the methods of laboratory diagnostics used in Russia and abroad. Among
all the methods, the test "Florocenosis-Bacterial vaginosis" stands out very favorably, which is easily inte-
grated into the existing and used methods of laboratory diagnostics, has high values of diagnostic sensitivity
and diagnostic specificity. Modern tactics of BV treatment. This section examines the effectiveness of
treatment methods proposed by both Russian and foreign specialists, compares these methods with stand-
ard methods used according to state clinical guidelines. Conclusion. The frequency of vaginal dysbiosis,
including the frequency of BV, tends to increase and requires additional attention; in addition, the existing
recommendations for the treatment of BV require revision and updating.

Keywords: bacterial vaginosis, Gardnerella vaginalis, Atopobium vaginae, vaginal microbiocenosis,
Mobiluncus spp.
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AHHOTauus. BeedeHue. YBenuyeHne NpPOOOIDKATENBHOCTU XU3HW HACeNeHUst B LMBUIN30BAHHBLIX
CTpaHax, poCT OONW NOXWUIbIX B CTPYKType HaceneHus B GOMbLUMHCTBE CTpaH MMpa onpeaensioT NoBbille-
HVe yaenbHOro Beca BO3pacTHbIX NaTosorMn B CTPyKType 3abonesaemoctu. BupycHble renaTutebl, Nnepega-
oWwmecs napeHTepanbHbIM MYTEM, 3aHMMaloT 0coboe MeCcTo Cpeau BCex XPOHMYeckux 3aboneBaHun. 31O
CBS13aHO C LUMPOKOW PacnpoCTPaHEHHOCTbIO CTEPTbIX, 6ECCMMNTOMHBIX (POPM, TPYAHO AUNArHOCTMPYEMbIX,
Yyalle JatoLLmX XpOHU3aLUmio NpoLecca U OCMOXHALMXCA LMPPO3OM NeYeHu, a B psae crydvyaes renartouen-
nonspHon KapunHomol. Lenbro uccriedogaHusi s18J15/10Ck U3yYeHUE KITMHUKO-NabopaTopHbIX 0COGEHHO-
CTel TeYeHWs XPOHUYEecKoro BMpycHoro renatuta C y BonbHbIX NOXWUMIOro Bo3pacta. Mamepuanbl u me-
modsI uccnedosaHusi. B xone peTpocnekTMBHOIO nccrenoBaHus obcrneaoBaHbl uctopum 6onesHn 523 na-
LMEHTOB C XPOHNYECKUM BMPYCHbIM renatnutom C pasgerneHHble Ha 2 rpynnbl B COOTBETCTBUM C BO3PACTOM:
noxurnble 6onbHble (cTapwe 60 neT) — u 6onbHble B Bo3pacTte Ao 60 neT (rpynna cpaBHeHus). Bcem G6onb-
HbIM BbINOMHAMNOCL CTaHAapTHoe obLueknuHuyeckoe obcrnenoBaHve, ceponornyeckoe obcrnegoBaHve Ha
MapKkepbl BUpPYCHbIX renatuToB A, B, C, kayeCTBEHHas 1 KOnM4ecTBEHHas nonMmepasHasl LenHas peakumst
Ha PHK Bupyca renatuta C, reHoTunupoBaHue Bupyca, oubpoanactrometpus neveHun. beina nposegeHa Tak
Xe OLeHKa KNMHUYECKMX MPOSIBNIEHUA U CONYTCTBYOLMX 3aboneBaHuin. Pe3ysibmambl U ux obcyxoeHue.
B xone paboTbl HaM yAanochb yCTaHOBUTb, YTO B MpoLecce TeYeHUss XPOHMYECKoro BupycHoro renatuta Cy
NOXuIblX 60NbHBIX AOCTOBEPHO Yallie BCTPEYalTCs AUCTEencnyeckne n acteHosereTaTBHble ABneHuns. Tak
Xe B 3TOW rpynne Goree pacnpocTpaHeHbl Npu3Haku xonecrasa. B To ke BpemsA BbIpaXXEHHOCTb M YacToTa
LUMTONUTMYECKOro CMHAPOMa He MMenu AOCTOBEPHON pasHuubl Y 60MbHbIX pasHbiX BO3pacToB. Mbl ycTaHo-
BUIW, TaK Xe, YTO ANS rpynnbl NOXWIbIX NALMEHTOB XapakTepHa 6onee BbiCOKas BUpyCcHas Harpyska u Jo-
CTOBEPHO Yallle BCTpeYaeTCH BblpaXKeHHbIn ubpo3 1 UMppo3 nedeHn. AT0 roBOPUT O TOM, YTO BOMbHbLIM
NoXunnoro Bo3pacra Heobxoaumo 6onee paHHee Hayano NPOTUBOBUPYCHOW Tepanuu, ¢ oba3aTenbHbIM y4é-
TOM COMYTCTBYHOLLEN NaToNoruu.

KniouyeBble crioBa: XpOHUYECKMI BUPYCHbLIV renatuT C, BO3pacTHas natonorus, KOMoponaHoCTb.
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FEATURES OF THE COURSE OF CHRONIC HEPATITIS C IN ELDERLY PATIENTS
Yu.G. PRITULINA, S.E. PROKOPENKO

Voronezh State Medical University named after N. N. Burdenko of the Ministry of Health
of the Russian Federation, Department of Infectious Diseases,
10, Studencheskaya Str., Voronezh, 394036, Russia, e-mail: inf-vgma@rambler.ru

Abstract. Introduction. The increasing life expectancy of the population in civilized countries, the grow-
ing share of elderly in the population structure in most countries determine the increase in the share of age-
related pathologies in the structure of morbidity. Viral hepatitis transmitted by parenteral route occupies a
special place among all chronic diseases. This is due to the wide prevalence of erased, asymptomatic forms
that are difficult to diagnose, often give a chronization and are complicated by cirrhosis of the liver, and in
sometime hepatocellular carcinoma. The research purpose was to study the clinical and laboratory features
of the course of chronic viral hepatitis C in elderly patients. Materials and methods. The retrospective study
examined the medical records of 523 patients with chronic viral hepatitis C divided into 2 groups: elderly pa-
tients over and under 60 years old. All patients underwent standard general clinical examination, serological
examination for markers of viral hepatitis, qualitative and quantitative PCR, genotyping, and liver fibroelas-
tometry. Clinical manifestations and comorbidities were also evaluated. Results and its discussion. We
established that during the course of chronic viral hepatitis C, dyspeptic and asthenovegetative syndromes
are significantly more common in elderly patients. In this group, signs of cholestasis are more common.
However the severity and frequency of cytolytic syndrome didn’t have a significant difference in patients of
different ages. We also found that the group of elderly patients is characterized by a higher viral load and
significantly more common severe fibrosis and cirrhosis of the liver. This suggests that elderly patients need
an earlier start of antiviral therapy, with mandatory consideration of concomitant pathology.

Keywords: chronic hepatitis C, age-related pathology, comorbidity.
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BJIMAHUNE CTAXA TABAKOKYPEHUA HA YPOBEHb BEJIKA KITOTO
Y NALUMEHTOB C KAPOAUAJNIbHO-PECITUPATOPHON KOMOPBEMOHOCTbLIO

3.B. KECIMNEPU, A.X. AXMUHEEBA, O.C. MONYHNHA, B.10. KYSbMWYEB, E.A. NMOJTYHNHA

@rb0Y BO AcmpaxaHckuti TMY MuH3dpasa Poccuu,
yn. bakuHckas, 0.121, e. AcmpaxaHb, 414000, Poccus, e-mail: agma@astranet.ru

AHHoTaumA. Lesibto uccnedoeaHusi ctano: nsydeHue ypoBHsi 6enka Knoto y naumeHToB ¢ MHapKTOM
MUoOKapaa Ha OOHe XPOHUYECKOW OOCTPYKTUBHOW OOne3Hu nerknx ¢ pasHbiM cTaxem TabakokypeHusi. Ma-
mepuanbl u MemoObl uccrsiedosaHusi. [NauneHTbl ¢ UHAPKTOM MUOKapha Ha (hoHe XPOHUYECKOW 00-
CTPYKTMBHOM 60Ne3Hn nerkux Obinn pasgeneHsl Ha TpyW noarpynnbel B 3aBUCMMOCTU OT CTaxka Tabakokype-
Hus: nepBas nogrpynna — ot 10 go 20 net, BTopas noarpynna — ot 20 go 30 neT u TpeTbs nogrpynna — ot
30 n > net TabakokypeHuna. B kavecTBe rpynnbl KOHTpONs 6bino ob6cnegosaHo 30 HEKYPALLMX, COMATUYECKN
300pPOBbIX JINL, MYXXCKOFO MoJia, COMOCTaBMMbIX MO BO3pacTy € MauueHTamu ¢ MHAApKTOM Muokapda Ha
dhoHe XpoHu4yecKkol OBCTPYKTUBHOW GonesHu nerkvux. Pesynbmamsbi u ux obcyxdeHue. BbisBneHo, 4To
ypoBeHb Oenka KnoTo y naumMeHToB ¢ MHbapKToM Muokapaa Ha dOHEe XPOHMYECKOW OBCTPYKTMBHOM Gones-
HW NErkuxX CTaTUCTUYECKN 3HAYMMO HMXKE, YEM Y COMaTUYECKMN 300PO0BbIX Nuu. YpoBeHb 6enka Knoto B noa-
roynnax naluMeHTOB C pasHbIM CTaxem TabakokypeHus coctasun: oT 10 go 20 net — 0,4 [0,35; 0,45] Hr/mm;
ot 20 po 30 net — 0,32 [0,23; 0,371 Hr/mn; ot 30 1 > net — 0,24 [0,17; 0,341 Hr/mn. Pasnuyua B yposHe KnoTto
MEeXay CpaBHMBaeMbIMX NoArpynnamMmu naunueHToB C pa3HbiM CTaXeM TabakoKypeHusi Oblfin CTaTUCTMYECKN
3Ha4MMbl. Takke BbISBMEHO Hanuume ctatuctmyecku sHadmmon (p<0,001), oTpuuatensHON, BLICOKON CUIbI
B3aUMOCBS3N Mexay ypoBHeM 6enka Knoto n MHOEKCOM KypeHus y NauMeHTOoB C MHapKTOM Muokapga Ha
¢ooHe xpoHu4deckon obcTpykTnuBHoM 6onesnn nerkmnx (r=-0,99). 3aknroyeHue. Takum obpasom, y NaLuneHToB
C VH(papKTOM Muokapga Ha (OHe XPOHUYECKOW OOCTPYKTMBHOM GonesHu nerkmx cpegu nuy ¢ 6onbwmm
CTaXeM KypeHust ypoBeHb 6enka Knoto cTtaTUCTMYecKn 3Ha4YMMO HMKE, YEM CPean NUL, C MEHbLLMM CTaXXeM
KypeHus. Takke no pesynbtaTam MccrefoBaHus ObiNo BbISBNEHO HanM4yMe B3anMOCBA3EA MEXOY YPOBHEM
6enka Knoto n MHOeKkcoM KypeHus.

KnroueBble cnoBa: 6enok KnoTto, xpoHudeckas obCTpykTvBHas BonesHb nerkux, MHdapkT mMmmokapAaa,
CTaxk TabakoKypeHus.
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INFLUENCE OF TOBACCO SMOKING DURATION ON KLOTHO PROTEIN LEVEL IN PATIENTS WITH
CARDIORESPIRATORY COMORBIDITY

A.KH. AKHMINEEVA, E.V. KESPLERI, O.S. POLUNINA, B.YU. KUZMICHEYV, E.A. POLUNINA

Astrakhan State Medical University, Bakinskaya Str., 121, Astrakhan, 414000, Russia,
e-mail: agma@astranet.ru

Abstract. The research purpose was to study the Klotho protein level in patients with myocardial in-
farction and chronic obstructive pulmonary disease with different smoking duration. Materials and methods
of research. Patients with myocardial infarction and chronic obstructive pulmonary disease were divided into
three subgroups depending on the smoking duration: the first subgroup - from 10 to 20 years, the second
subgroup - from 20 to 30 years, and the third subgroup - from 30 and more years of smoking duration. The
control group consisted of 30 non-smoking, somatically healthy males, comparable in age to patients with
myocardial infarction and chronic obstructive pulmonary disease. Results and its discussion. It was found
that the level of Klotho protein in patients with myocardial infarction and chronic obstructive pulmonary dis-
ease is statistically significantly lower than in somatically healthy individuals. The level of Klotho protein in
subgroups of patients with different smoking duration was: from 10 to 20 years - 0.4 [0.35; 0.45] ng/ml; from
20 to 30 years - 0.32 [0.23; 0.37] ng/ml; from 30 and > years - 0.24 [0.17; 0.34] ng/ml. Differences in the level
of Klotho between the compared subgroups of patients with different smoking duration were statistically sig-
nificant. There was also a statistically significant (p<0,001), negative, high strength relationship between the
level of Klotho protein and the smoking index in patients with myocardial infarction and chronic obstructive
pulmonary disease (r=-0.99). Conclusion. In patients with myocardial infarction and chronic obstructive
pulmonary disease, the level of Klotho protein is statistically significantly lower among patients with a long
smoking duration than among patients with a shorter smoking duration. The results of the study also re-
vealed the presence of relationships between the level of Klotho protein and the smoking index.

Keywords: Klotho protein, chronic obstructive pulmonary disease, myocardial infarction, smoking dura-
tion.
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XPOMATO — MACC — CMIEKTPOMETPUA 3TAHOJIbHOIO 3KCTPAKTA ThICAYENUCTHUKA
OBbIKHOBEHHOI'O (ACHILLED MILLEFOLIUM L., CEMENCTBO ACTPOBbIE — ASTERACEAE)
(CoobuweHue IV)

B.B. MNATOHOB', I.'T. CYXUX™, A.A. XAOAPLIEB™, B.A. OYHAEB™, M.B. BOJIOYAEBA™,
B.E. ®PAHKEBUY™, ®.C. OAATUEBA™

"O00 «TeppanpomuHeecmy», yn. [Mepekonckas, 0. 56, 2. Tyna, 300045, Poccusi
“MeduyuHckuii uHcmumym, Tynbckul 20cydapcmeeHHbIl yHusepcumem,
yn. bonduHa, 9. 128, a. Tyna, 300012, Poccusi
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2uHeKoroeuu u nepuHamornoauu um. B.W.Kynakosea, yn. OnapuHa, 0.4, 2. Mocksa, Poccusi
™ UMBW Bnadukaska3cKoao HayyHo20 ueHmpa PAH,
lMywkuHckas yn., 0. 47, e. Bnadukaskas, Pecn. CesepHas Ocemusi-AnaHusi, 362025, Poccus

AHHoTauus. Jenb uccnedosaHusi — AeTannsaumsi CBEAEHUN O XMMUYECKOM COCTaBe U hapmakonoru-
YECKOM OeNCTBUN ThbICAYENUCTHUKA OObIKHOBEHHOIO Ha MpUMeEpe ero 3TaHONbHOro 3KCTpakTa, C NpuBrieve-
HMEM MeToda XpoMaTo-mMacc-cnekTpomeTpun. B ctatbe npuBefeHbl pesynbTaTbl U3YYEHUS XMMUYECKOro
COCTaBa 3TaHOMBHOrO 9KCTpPaKTa — MPOAYKTa MnocrefoBaTeNbHOM UCYEPNbIBAKOLWLEN IKCTPaKUUKU Thicade-
JNINCTHUKA OObIKHOBEHHOIO 3TaHOSIOM C NPUBMEYEHNEM XPOMATO-MaCC-CMEKTPOMETPUM, MO3BONMBLUEN NOEH-
TMduumpoBaTtb — 61 nHAMBMAYaNbHOE COeAMHEHUE, AN KOTOPbIX OnpedesieHo KOMMYeCTBEHHOe coaepxka-
HWe, MoJSTyYeHbl Macc-CNeKTPbl N CTPYKTYpPHbIE POPMyIbl, BLIMOSIHEH pacyeT CTPYKTYPHO-TPYNnoBOro cocra-
Ba 9KCTpakTa. B cOOTBETCTBMM C KONMMYECTBEHHbLIM COAEPXKaHUEM B IKCTPaKTe rpynnbl COEANHEHWUI pacno-
NnoXunucb B criegytowem nopsigke (Macc %): yrneesogbl — 27,70; crepuHbl — 19,28; cnoxHble adupbl —
11,41; KeToHbl — 12; rMuko3ngbl — 7,97; deHonbl — 6,92; (dypaH 1 nupaH nponssoaHbie 6,60); kapOoHoBLIE
kucnotbl 4,65; cnupTtel — 3,82; anbaerngbl — 0,68. OTaHONbHbLIM 3KCTPaKT XapakTepuayeTcs LWUMPOKUM Habo-
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POM pynn COEAMHEHUIA, YTO MOXHO OOBACHUTL NMPUPOAOW SKCTpareHTa — 3TaHomMa, OTINYAOLLErOoCs BbICO-
KOV MOMSIPHOCTbIO MO CPABHEHMIO C H-TeKCaHOM, TONyornoMm, 1 xnopodopmMoM. B gaHHOM 3KCTpakTe, npexae
BCEro, No CPaBHEHUIO C OPYrMMU IKCTpaKTamu, CKOHLIEHTPUPOBaHbl NPOM3BOAHbIE hypaHa M nupaHa, co-
Aepxalime akTMBHble PYHKUMOHAmNbHbIE FPYMMbl — CNUPTOBbIE, anbAerngHble U KETOHHbIE; PEeHONMbI, TNNKO-
3uapl, KETOHbI, CIMPTHI, CYLLECTBEHHO OTMMYAOTCS MO COCTaBy CIOXHbIE 3MPbI Y MOSTHOCTBIO OTCYTCTBYIOT
KPEMHUN- U cepocofepXalume coeauHeHns. [JaHHble CTPYKTYPHO-TPYMNMOBOro COCTaBa, 3TAHOMBHOMO 3KC-
TpaKTa, Npexae BCero, CBUAETENBCTBYIOT O CIIOXHOCTU CTPYKTYPHOW OpraHn3aLmn UCXO4HOTO OpraHnyecKo-
ro BeLeCcTBa ThiCAYENTUCTHNKA 0ObIKHOBEHHOTO, LUIMPOKOM Habope coeanHeHWU, ONpeaensoLWmMX ero cocTas,
BNUSAHWUM NPUPOAbI SKCTPareHTa, a Takke caMblX pasfnnyHbIX HanpasneHusax apMakonormyeckoro JencTaung
3KCTpakKTa.
KnioueBble croBa: TbICAYENMCTHMK, XPOMaTO-MaCC-CNEKTPOMETPUS, STAHOSNbHbIN SKCTPAKT.

CHROMATO-MASS-SPECTROMETRY OF ETHANOL EXTRACT OF THE COMMON YARROW
(ACHILLE MILLEFOLIUM. L., ASTER FAMILY - ASTERACEAE)
(message V)

V.V. PLATONOV’, G. T. SUKHIKH™, A A. KHADARTSEV", V.A. DUNAEV", M.V. VOLOCHAEVA™,
V.E. FRANKEVICH™, F.S. DATIEVA™

"LLC "Terraprominvest", Perekopskaya Str., 5b, Tula, 300045, Russia
" Medical Institute, Tula State University, Boldin Str., 128, Tula, 300012, Russia
™ FSBI National Medical Research Center for Obstetrics, Gynecology and Perinatology
named after V.I. Kulakov, Oparin Str., 4, Moscow, Russia
" IMBI Viadikavkaz Scientific Center of RAS, Pushkinskaya Str., 47, Vladikavkaz,
Rep. North Ossetia-Alania, 362025, Russia

Abstract. The aim of the study is to detail information on the chemical composition and pharmacological
action of yarrow by the example of its ethanol extract, using the method of chromato-mass spectrometry. The
article presents the results of studying the chemical composition of an ethanol extract - a product of the se-
quential exhaustive extraction of yarrow with ethanol using gas chromato-mass spectrometry. This made it
possible to identify - 61 individual compounds, for which the quantitative content was determined, mass
spectra and structural formulas were obtained, and the structural group composition of the extract was calcu-
lated. In accordance with the quantitative content in the extract, the groups of compounds were arranged in
the following order (wt%): carbohydrates - 27.70; sterols - 19.28; esters 11.41; ketones - 12; glycosides -
7.97; phenols - 6.92; (furan and pyran derivatives 6.60); carboxylic acids 4.65; alcohols - 3.82; aldehydes -
0.68. Ethanol extract is characterized by a wide range of groups of compounds, which can be explained by
the nature of the extractant — ethanol. It is characterized by high polarity in comparison with n-hexane, tolu-
ene, and chloroform. This extract, first of all, in comparison with other extracts, concentrates furan and pyran
derivatives containing active functional groups - alcohol, aldehyde and ketone; phenols, glycosides, ketones,
alcohols, esters differ significantly in composition, and silicon and sulfur-containing compounds are com-
pletely absent. The data on the structural-group composition of the ethanol extract, first of all, indicate the
complexity of the structural organization of the original organic matter of yarrow, a wide range of compounds
that determine its composition, the influence of the nature of the extractant, as well as various directions of
the pharmacological action of the extract.

Keywords: yarrow, chromato-mass spectrometry, ethanol extract.
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XUPYPI'MYECKUE Noaxoabl K ®OPMUPOBAHUIO KCNMEPUMEHTAIBbHOIO
NOCTTPABMATUYECKOIO OCTEOAPTPO3A KOJIEHHbBIX CYCTABOB
N EFO CTPYKTYPHO-METABOJINMECKUE
NATTEPHBbI

E.B. MIAOKOBA

HayyHo-uccnedosamenbckull uHCmumym mpasmamorsioauu, opmoneduu U Helipoxupypauu
@rbY BO «Capamosckuli 2ocydapcmeeHHbIl MeduyuHckul yHusepcumem um. B.U. Pa3ymogckozo»
Mun3dpaea Poccuu, yn. um. H.I". HepHbiuweesckoeo, 0. 148, 2. Capamos, Capamosckasi obnacms, 410002,
Poccus, e-mail: gladkowa.katya@yandex.ru

AHHOTauuA. TpaBmaTU4ECKME NOBPEXOEHUSA KONEHHbIX CycTaBoB B 36-60% cnyyaeB ABMASOTCS MyCKO-
BblM MEXaHW3MOM BO3HVKHOBEHMWS MOCTTPaBMaTMYECKOr0 OCTE0apTPO3a, XapaKTepusyLwerocs gereHepa-
TMBHO-OANCTPONYECKMMY NPOLIECCaMM B CKEMNETHbIX COEAMHUTENbHBIX TKaHAX C UX BTOPUYHOWN anbTepauuven
1 nponudepalmen BCneacTeme BblpaKeHHOW NpoBOCManuUTENbHOM akTMBHOCTU. icnonb3yeMble B peBMaTo-
NIOrMYECKOW 1 OpTONEANYECKON MPaKTUKE TepaneBTUYECKME U XNPYPrMYeckne cTtpaternm, HanpasreHHbIE Ha
KOPPEKLMIO METabONMMYECKUX U CTPYKTYPHbIX HapyLUEeHUI Npu MOCTTPaBMaTUYECKOM OCTE0apTpO3e HOCST
NPEMMYLLECTBEHHO CMMNTOMATMYECKUIN XapaKTep, YTO 0OYCNoBNMBaET akTyanbHOCTb 3KCMEPUMEHTaNbHOro
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N3y4eHNs1 OCHOBHbIX €ro NaToreHeTUYECKNX NaTTEPHOB N SKCTPANONIMPOBAHUS UX B KITMHUYECKYIO NPaKTUKY.
Lenb uccnedogaHusi — OCyLLECTBUTL XMPYPrnyeckoe MoAenNMpoBaHne nNocTTpaBMaTUYECKOro 0CTe0apTPO-
3a KOMEHHbIX CYyCTaBOB Yy KPbIC NyTEM XUPYPrM4eCKOro HapyLleHnsa LenocTHOCTU nepeaHen kpectoobpasHom
CBSI3KW, U3YYNTb OCHOBHbIE NMATOreHeTU4EeCKUe MexaHu3Mbl PEMOAENMPOBAHUSA KOCTHOM U XPSLLEBOWN CKe-
NEeTHbIX TKAHEN B MpoLiecce NPOrpeccMpoBaHust CyctaBHoW natonornn. Mamepuansl u MemoOsbi uccriedo-
eaHus. 40 KpbiCam OMbITHOW IPyMnbl MHTPaonepauMoHHO hopMupoBanu NOCTTPaBMaTUYECKUA OCTE0APTPO3
KONMEHHbIX CYyCTaBOB MyTEM MepepesaHunsl nepegHen KpectoobpasHow CBA3KU. ExxeHepenbHO B TeudeHue 4
HeJenb MeTOAOM MyIbTUMMEKCHOro aHanmsa B CbIBOPOTKE KPOBWU Onpeaensinv KoHLeHTpauumn daktopa po-
cTa dmbpobnacToB, CKNepocTuHa, OCTeonpoTerepuHa; MeToaoM MMMYHO(EepMEHTHOrO aHanmsa — OcTeo-
KanbuuHa ¥ rmanypoHaHa, NpoBOAMIIN OLEHKY OpTOneamyecKkoro cratyca, ructomopdomeTpnyeckoe ucene-
[OBaHWe MnpenapaToB TKaHEW KOMEHHbIX CyCTaBoB. Pe3sysibmambl u ux obcyxdeHue. 1. Yepes Hepento
nocne opMMpoBaHWS atepockriepo3a OTMevann HapacTaHue coOepXaHus CKNepocTMHa, ocTeonpoTere-
pyvHa ¥ rManypoHaHa, U CHUXEHNe ocTeoKarnbLMHa NPOTUB KOHTPOSbHbLIX 3HAYEHWUN, Hanm4Me BocnanuTernb-
HO-KNEeTOYHON MHUNbTpauun, NpM3Haku rmgparaumm CyCTaBHOrO rManuHOBONO XpsLwa, Hanmyne CUIbHbIX
MOMOXMTENBHBIX CBA3EN MeXAy KOHUeHTpauuen daktopa pocta ¢mbpobractoB M ocTeonpoTerepuHa; a
TaKke KOHUEeHTpauun dpaktopa pocta ubpobnactoB u ckrepoctuHa. 2. K 2-3-1 Hegene HabnogeHusa npo-
NCXOOUITIO CHWXKEHUE CUMbl KOPPENSLMOHHBLIX CBA3EN MeXay KOHLEeHTpauuen daktopa pocta phmbpobnacTtos
N OcCTeonpoTerepuHa w yTpata 3Ha4YMMOCTM CBSA3M KOHUEHTpauum daktopa pocta ¢ubpobnactos-
CKNepocTMHa B NaToreHese fereHepaTtMBHO-ANCTPOUYECKNX U3MEHEHUIN TKAHEW CyCTaBa, XapaKTepuayto-
LLIMXCS CHMDKEHUEM O6LLEero konmyectsa XOHAPOLUMTOB M HapacTaHWeM NPU3HAKOB KIETOYHOW AereHepaunm
B BUAE KapVOMWKHO3a W Kapuonusmca Ha (QOHE YMEHbLUEHWSI COOEPXKaHWs CKNEepOCTMHA MPU BbICOKOM
YPOBHEe 3KCMpeccun ocTeokanbunHa n octeonpoterepuHa. 3. K 4-om Hegene HabniogeHws otMedanuy nosbl-
LIEHHOE COAEepXXaHne OCTeoKarnbLMHA U rmanypoHaHa, YMEHbLUEHNE MITOTHOCTM M NOpsifika pacrnoioXeHus
ANCTPOMUNYECKN N3MEHEHHbIX XOHADPOLMTOB B 3KCTPALESUIONAPHOM MaTpuKce CYCTaBHOrO rMasniMHoOBOro
Xpawa. 3akmroyeHue. IKCNepUMEHTarnbHbIM NOCTTPaABMaTUYECKNA OCTE0apTPO3 KOMEHHbIX CYCTaBOB Y
KpbIC, MOAENMPYEMbIA HAPYLLUEHNEM LIENTOCTHOCTM NeEpeaHNX KPecToobpasHbIX CBA30K XapakTepuayeTcs Cy-
LLLECTBEHHbLIMWU CTPYKTYPHO-METabONNYECKUMN HAPYLLEHUSMU B CKENETHBLIX COeAUHUTENbHbIX TKaHAX, OTIN-
YaLLMMNCA NMPOrPECCUPYIOLLMM CHUXEHMEM XOHAPOONacTUYECKOro NoTeHUWana BCneacTene gereHepauum
N HapYLIEHNS CUHTETUYECKOW aKTUBHOCTU XOHAPOLMTOB, NEPECTPONKON MEXaHU3MOB CyOXxoHOpaneHOro pe-
MogenupoBaHus ¢ npeobnagaHuem octeobnacTuyeckon akTMBHOCTU. Pasnnyunsg B AOMUHUPOBaHUM OTAENb-
HbIX MATOrEHETUYECKNX MEXaHM3MOB MPOrpPeCCUpPOBaHMS NMOCTTPaBMaTUYECKOrO OCTEOApTPO3a Ha pasnuy-
HbIX 3Tanax ero passuTus TpebyeT pa3paboTkn guddepeHLMPOBaHHbLIX NMOAXOAOB K BbISIBIIEHWIO Y KOPPEK-
LUN UMEIOLLMXCA HapYLUEHWUIA, YTO HEOOXOAMMO YYUTLIBATb NpU pa3paboTKe ANarHOCTUYECKMX N TepaneBTu-
YeCcKnx cTpaTerni B OTHOLLEHUN JAHHOro BUAa CyCTaBHOM NaTonornu.

KniouyeBble cnoBa: skcnepuMeHTarnbHbI NOCTTPaBMaTUYECKUIA OCTEOAPTPO3 KOMEHHOMo CycTaBa, Kpbl-
Cbl, nepegHne KpecTtoobpasHble CBS3KW, PEMOAENMPOBAHUE KOCTHOM U XPSALLEBOW TKaHW, CKIIEPOCTUH,
OCTEONpPOTErepuH, ocTeokanbLmMH, haktop pocta hmnbpobnactos 23, rnanypoHaH.

SURGICAL APPROACHES TO THE FORMATION OF EXPERIMENTAL POST-TRAUMATIC
KNEE OSTEOARTHROSIS AND ITS STRUCTURAL METABOLIC PATTERNS

E.V. GLADKOVA

Scientific Research Institute of Traumatoloqy, Orthopedics and Neurosurqery, Federal State Budgetary
Educational Institution of Higher Education «V.l. Razumovsky Saratov State Medical University»,
the Russian Federation Ministry of Healthcare, N.G. Chernyshevsky Str., 148, Saratov, 410002, Russia,
e-mail: gladkowa.katya@yandex.ru

Abstract. The traumatic lesions of knee joints trigger post-traumatic osteoarthrosis (OA) in 36-60 per-
cent of cases. The disease features degenerative and dystrophic changes in skeletal connective tissues
causing their secondary alteration as well as proliferation due to the profound pro-inflammatory activity. Alt-
hough the aim of therapeutic and surgical strategies used in rheumatology and orthopedic practice is the
correction of metabolic and structural lesions in post-traumatic OA, they are mostly symptomatic thus making
the experimental studies of its main pathogenetic patterns and introduction of the findings to the clinical prac-
tice highly relevant. The research purpose was to create the surgical model of traumatic knee OA in rats
through surgical intervention to the anterior cruciate ligament and the investigation of the main pathogenetic
mechanisms of bone and cartilage skeletal tissue turnover in the articular pathology progress. Material and
methods. The post-traumatic knee OAwas intra-operatively created by anterior cruciate ligament cutting in
40 rats of the experimental group. The concentrations of serum fibroblast growth factor 23 (FGF23), scle-
rostin (SOST), osteoprotegerin (OPG) were found with the multiplex assay once in each of the 4 weeks of
the research, and osteocalcin (OC) as well as hyaluronan (Hy) with ELISA; the assessment of orthopedic
status and histomorphometric examination of the knee tissue specimens were also performed. Results. 1.
The increases in SOST, OPG, and Hy, as well as the decrease in OC as compared to the control values,
were observed in 1 week after OA formation; the inflammatory cell infiltration, signs of hydration in the articu-
lar hyaline cartilage, and strong positive FGF23-OPG, as well as FGF23-SOST correlations, were also
found. 2. The strength of FGF23-OPG correlation decreased by the 2nd and 3rd weeks of observation,
FGF23-SOST correlation lost its significance in the pathogenesis of degenerative and dystrophic changes of
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the joint tissues that featured the reduction of the total number of chondrocytes and augmentation of cell de-
generation signs presented by karyopyknosis and karyolysis along with SOST reduction while OC and OPG
expressions remained high. 3. The increase in OC and Hywas observed by the 4th week as well as the de-
crease of the density and deterioration of alignment of the dystrophic chondrocytes in the extracellular matrix
of the articular hyaline cartilage. Conclusion. The experimental post-traumatic knee OA in rats modeled by
the surgical interventions to the anterior cruciate ligaments features significant structural and metabolic ab-
normalities in skeletal connective tissues; their chondroblast potential constantly decays due to the degener-
ation and disturbance to chondrocyte synthetic activity as well as the rearrangement of subchondral remod-
eling mechanisms dominated by the osteoblast activity. The differences in the dominance of individual path-
ogenic mechanisms of post-traumatic OA progress in various stages of its development requires the elabora-
tion of specific approaches to the detection and correction of the disturbances that should be considered in
designing diagnostic and therapeutic strategies for this type of articular pathologies.

Keywords: experimental post-traumatic knee osteoarthrosis, rats, anterior cruciate ligaments, bone and
cartilaginous tissue remodelling, sclerostin, osteoprotegerin, osteocalcin, fibroblast growth factor 23, hyalu-
ronan.
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9KCNEPUMEHTAJIbHO-KNMMHNYECKOE OBOCHOBAHUE
Mcnonb30OBAHUA MA3U 9BEPMUH B MECTHOM NNEMEHUU PAH
(kpaTKknn 0630p NUTEpaTypbl)

3.A. BOPOHLIOBA, A.A. HO3[PEBATbIX, A.E. OBPA3LIOBA

@rb0Y BO «BopoHexckull eocydapcmeeHHbili MeOQUUUHCKUU yHusepcumem um. H.H. BypdeHko»
Mun3dpaea Poccuu, yn. Cmyderyeckas, 0.10, 2. BopoHex, 394036, Poccus, men.: +7 (4732)53-02-93,
e-mail: z.vorontsova@mail.ru

AHHOTaumsA. MecTHOe neveHne paH 4o cux Nop aBnsieTcs npobrnemHon obnacTeto. B HacTosiwee Bpe-
MS1 BEOETCS MOUCK 3P EKTBHBIX NEKAPCTBEHHbBIX MpenapaToB AN YCKOPEHUSA pereHepauun u actetuye-
ckoro pybueBaHus. 3aXXMBNeHMEe paH — 3TO CMOXHOE, HO XOPOLUO perynvpyemMoe Guonormyeckoe cobbiTme ¢
y4yacTueM cneumduyecknx MMMYHHbIX KNETOK CUCTEMbI KPOBM U TKAHEBbIX KOMMOHEHTOB KOXU (pubpobna-
CTOB, KEpaTMHOLMTOB, 3HOOTENUanbHbIX KNeTokK), a Takke dakrtopos pocta (TNF-a, TGF-B, PDGF, VEGF,
FGF) athbdeKkTnBHbIX ANg CTUMYNMpOBaHUSA NponudepaTUBHbIX MNPOLLECCOB MpU anuTenusauun. Jkcnepu-
MEHTanbHO-KNMHNYEeCKUe AaHHble, NpeacTaBreHHble B 0630pe, yka3biBaldT Ha 060CHOBAHHOCTbL MpPUMEHe-
HUA (hakTOpOB pocTa ANs NeYEeHUss HapyLUEHUA LIeNMOCTHOCTU KOXM M TakkKe MPUMEHEHUS MArKMX rekap-
CTBEHHbIX (POpM Ha rmapodunbHOM OCHOBE, codepXalmx npenapaTbl cepebpa. Bce 3T Heobxogumble
MOHOKOMMOHEHTbI MPUCYTCTBYIOT B Ma3n 36epMuH, KOTOpble CMOCOOCTBYIOT HE TOMbKO YCKOPEHMWIO penapa-
LUUM, HO U YNy4lleHMI0 €€ KavyecTBa pybuOBbIX 00pa3oBaHMI ONPeAenstoWmMX aNacTUYHOCTb U (PyHKUMO-
HanbHOCTb. [loka3zaH MONOXUTENbHBIN 3PdEKT aNMAepManbHOro hakTopa pocTa npu NIeYeHNU 0XKOroB, S3B
pasnMYHON 3TUONOINK, NITOCKOCTHBIX paHeBbIX AedeKTOB, ANMMTENbHO HE3AXUBAKOLLMX paH, a Takke Gnaro-
NpUSTHOE BIMSIHWE Ha MPOLECChbl pereHepaumm rpaHynsuMOHHON TKaHW B nocreonepaunuoHHO nonocTu
BMCOYHOWN KOCTW.

KnroueBble cnoBa: neyeHve paH, anungepmanbHbln hakTop pocta, 36epMuH, pereHepauums.

EXPERIMENTAL AND CLINICAL JUSTIFICATION OF THE USE OF HEBERMIN OINTMENT
IN LOCALTREATMENT OF WOUNDS
(brief literature report)

Z.A. VORONTSOVA, A A. NOZDREVATYKH, A.E. OBRAZTSOVA

Voronezh State Medical University named after N.N. Burdenko, Studentskaya Str. 10, Voronezh, 394036,
Russia, phone: +7 (4732)53-02-93, e-mail: z.vorontsova@mail.ru

Abstract. Local treatment of wounds is still a problem area. Currently, we are searching for effective
medications to accelerate regeneration and aesthetic scarring. Wound healing is a complex but well-
regulated biological event involving specific immune cells of the blood system and skin tissue components
(fibroblasts, keratinocytes, endothelial cells), as well as growth factors (TNF-a, TGF-8, PDGF, VEGF, FGF)
that are effective for stimulating proliferative processes during epithelization. Experimental and clinical data
indicate the validity of the use of growth factors for the treatment of skin integrity disorders, as well as the
use of soft hydrophilic dosage forms containing silver preparations. All these necessary monocomponents
are present in ebermin ointment, which contribute not only to the acceleration of repair, but also to the im-
provement of its quality, scar formations that determine elasticity and functionality. The positive effect of epi-
dermal growth factor in the treatment of burns, ulcers of various etiologies, planar wound defects, long-term
non-healing wounds, as well as a favorable effect on the regeneration of granulation tissue in the postopera-
tive cavity of the temporal bone.

Keywords: wound healing, epidermal growth factor hebermin, regeneration.
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OLIEHKA PUCKOB PA3BUTUA METABOJIMMECKOIO CMHOPOMA CPEOU CTYOEHTOB
MEOULIMHCKOI O BY3A

M.B. NYLWWK, A.B. MAKEEBA, B.1. BOJTIOTCKWNX, 3.A. BOPOHLIOBA

®eldeparbHoe eocydapcmeeHHoe b6odxemHoe obpasogameribHoe yupexdeHuUe 8biclie20 0bpa3o8aHusi
«BopoHexckutli eocydapcmeeHHbIl meduyuHckul yHueepcumem umeHu H.H. BypdeHko» MuHucmepcmea
30pasooxpaHeHusi Poccutickol ®edepayuu, yn. Cmydenyeckas, 0. 10, 2. BopoHex, 394036, Poccus

AHHOTaumA. AkmyasibHocmb. [MNOAUHaMKUSA, CTpecc, HacneacTBeHHas NpeapacrnonOXeHHOCTb, He-
npaBuibHOE NUTaHMe — pakTopbl pucka BO3HUKHOBEHUSA MeTabonuyeckoro cuHapoma. PacnpoctpaHeH-
HOCTb MeTabonunyeckoro cMHgpoma B obLLen nonynsAumMmM AoCTaTovHO BbICOKa, OHa konebnetcs B npegenax
14-24% v yBenuumMBaeTcs C Bo3pacToMm. Hanmvume meTabonmyeckoro CMHOpOMa WM €ro COCTaBMALLMX
3HaAYMTENBHO MOBLILIAET PUCK PA3BUTUSA CepaeYvyHO-cocyancThix 3aboneBanmin. ObLLIENM3BECTHO, YTO B NaTo-
reHese pasBuTus psga 3aboneBaHUi OKCUAATUBHBLIM CTPECC BLICTYMAEeT B KaYeCTBE OLHOMO U3 KIYEBbIX
naToreHeTUYeCKNX PakTopoB, NMPUBOASALLMX K Pa3BUTUIO CTPYKTYPHbIX U OYHKLMOHANbHbLIX HapyLUeHU B Op-
raHmame. PaHHAs guarHocTuka 1 npodunakTuyeckme Mepbl MOMOryT CHU3UTbL PUCKM pa3BuUTMS MeTabonuye-
ckoro cungpoma. Ljenbro uccnedoeaHusi SIBUNOCb U3YyYeHUE KPUTEPUEB, ONpemensitomx y CTy4eHTOB-
MeOWKOB PUCK pa3BuTUa MeTabonudeckoro cuHapoma. Mamepuanbi u MemoOdbl uccnedosaHusi. Obbek-
TOM uMccrnenoBaHusi 6binmn BbibpaHbl CTyAEHThI TpeTbero kypca BIMY mm. H.H. BypaeHko. Cpean Hux Gbiro
NpOBEAEHO aBTOPCKOE aHKETUPOBaHME, KOTOPOEe MO3BONMIIO BbiBMTL 16 4yenosek m3 60, nmerowux B
aHaMHe3e apTepuasnbHyl TMNepTEH3Nto, BpedHble NMPUBbLIYKMA, U3ObITOYHYIO Maccy Tena, a Takke Hacneg-
CTBEHHYIO NPeApacnofioKEHHOCTb K HapyLLeHNo oOMeHa BeLecTB. OTU CTyAeHTbI Obiny pasgeneHbl Ha ABe
rpynnbl. B nepByto rpynny BOLWMW LWECTb CTYAEHTOB, UMEIOLLME HACNEeACTBEHHYHO NPeapacrnonOXeHHOCTb K
pasButuio MeTabonunyeckoro cungpoma. Btopyto rpynny coctaBunm 10 cTygeHTOB 6e3 OTAroweHHon
HacneacTBeHHOCTU. B gaHHbIX rpynnax npoBedeHa GuoumnenaHcomeTpus. Hapsagy ¢ atum Bbina nposege-
Ha OLEeHKa YPOBHSI OKCMAATMBHOMO cTaTyca Mo aHanu3y pOTOBOW XWOKOCTU UCMbITYEMbIX Ha copepXaHue
MarioHoBOro auanbgernaa. Pesysnbmambl u ux obcyxdeHue. B xone nccrnenoBaHvs nokasaHo, YTo CTy-
OEHTbI U3 rpynn pucka nmenu n3bblTOYHYI0 Maccy Tena nnm oxupenne | ctenenun. Y 31% otobpaHHbIx CTy-
OEHTOB AMarHoCTMpPOBaHO MOBbLILLEHHOE apTepuanbHoe aasneHue. Mo pe3ynbTaTtam UHTErpaTMBHOM OLEHKU
cocTaBa Tena MeTogom GrommnegaHcCOMeTpuM nokasaHo Gonee BbipaKEHHOE YBESTMYEHWNE XXUPOBOW TKaHW
N TKAHEBOW XWOKOCTU Yy CTYAEHTOB M3 NepBOM rpynnbl. BoisBNEHO NOBbILEHHOE COAEPKaHNE MarloHOBOIro
ananbpernga y 25% obcnenyembix. 3aknrodeHue. PesynbTaThl NccneoBaHnst nokasany npsiMyto 3aBuCK-
MOCTb MeXay rMnoguHaMuen, CTPeccoM, BPEAHbIMU MPUBLIYKAMU, HEMpPaBUIIbHbIM MUTAHUEM U PUCKaMM
pasBUTUS MeTabonnyecknx N3MeHeHuin B opraHmame. MoBbilleHe YPOBHSI BTOPUYHOIO NpoayKTa NepoKcua-
HOrO OKMCMEHUSA NMMNNO0B ABUIOCh (DAKTOPOM, YBENNUYMBAIOLLMM PUCK Pa3BUTUSA aTepOCKIepo3a U UHCYNu-
HOPE3UCTEHTHOCTMU.

KnioyeBble cnoBa: mMeTabonnyeckuii CMHOPOM, OXUPEHWe, MaroHOBbLIV Avanbaerua, buonmnegaHco-
MeTpus, TMNoguHaMusl.

RISKS ASSESSMENT OF THE METABOLIC SYNDROME DEVELOPMENT AMONG
MEDICAL UNIVERSITY STUDENTS

M.V. LUSHCHIK, A.V. MAKEEVA, V.I. BOLOTSKIKH, Z.A. VORONTSOVA

Voronezh State Medical University named after N.N. Burdenko,
Studencheskaya street, 10, Voronezh, 394036, Russia

Abstract. Introduction. Hypodynamia, stress, hereditary predisposition, poor nutrition are the risk fac-
tors of metabolic syndrome. The prevalence of metabolic syndrome in the population is high, ranging from
14-24% and increasing with age. The presence of a metabolic syndrome or its components significantly in-
creases the risk of developing cardiovascular diseases. It is well known that in the pathogenesis of a number
of diseases, oxidative stress acts as one of the key pathogenetic factors that lead to the development of
structural and functional disorders in the body. Early diagnosis and preventive measures will reduce the risk
of developing metabolic syndrome. The research purpose was to assess the risks of developing metabolic
syndrome among students of the 3rd year of the medical faculty of medical university. Materials and meth-
ods. Students of the 3rd year of VSMU named after N. N. Burdenko were chosen as the object of research.
Among them, an author's survey was conducted, which revealed 16 out of 60 people with a history of hyper-
tension, bad habits, excess body weight, as well as a hereditary predisposition to metabolic diseases. The
students were divided into two groups. The first group included 6 students who have a hereditary predisposi-
tion to the development of metabolic syndrome. The second group was made up of 10 students without bur-
dened heredity. These groups held bioelectrical impedance analysis. In addition, the level of oxidative status
in the oral fluid of the subjects was estimated by the content of malondialdehyde. Research results and
discussion. The study shows that students in the risk groups are overweight or obese | degree. 31% of the
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selected students were diagnosed with high blood pressure. Based on the results of integrative assessment
of body composition by bioimpedancometry, a more pronounced increase in adipose tissue and intercellular
fluid was shown in students in the first group. An increase in the content of malondialdehyde was found in
25% of the surveyed students. Conclusion. The study revealed a pattern between hypodynamia, stress,
bad habits, poor nutrition and the risk of developing metabolic changes in the body. An increase in the level
of the secondary product of lipid peroxidation is a factor that increases the risk of developing atherosclerosis
and insulin resistance.

Keywords: metabolic syndrome, obesity, malondialdehyde, bioelectrical impedance analysis, hypo-
dynamia.
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BINUAHUE NENTUAOHLIX BUOPEINYNATOPOB HA CBOBOAHOPAAOUKAIbHbIE NMPOLIECCHI
N YPOBEHb 3KCIMNPECCUN TEHOB SOD1, GPX4 n GSR B T’MNMNOKAMIE Y KPbIC B MOENA
CAXAPHOIo JUABETA

.B. KAPAHTBILL", M.M. ®OMEHKO", A.M. MEHDKEPULIKUW™", T.LU. TAOUATYNNIMHA™, T.A. PbDKAK™

"FOxHbIl ¢hedeparnbHbitl yHusepcumemy, yn. b. Cadosasi, 0. 105/42, 2. Pocmos-Ha-[JoHy, 344006, Poccus
"[loHCcKOU 20CydapcmeeHHbIl mexHUYecKul yHusepcumemy, . lazapuna, 0. 1, 2. Pocmoe-Ha-[JoHy,
344038, Poccus
""Pocmosckull 2ocydapcmeeHHbili MeduUyuHCKUl yHugepcumem,
nep. HaxuyesaHckud, 0. 29, e. Pocmos-Ha-L[JoHy, 344022, Poccusi
"CaHkm-lNemepbypackuii uHcmumym 6uope2ynauuu u 2epOHMosIoauU,
np. Quramo, 0. 3, 2. CaHkm-lNemepbype, 197110, Poccus

AHHoTauusA. lenb uccnedoeaHusi — aHanv3 BNUSHUS NENTUOHbIX PErYNATOPOB, KOPTEKCUMHA U MUHE-
anoHa, B pasHbIX JO3MPOBKax Ha cBOGOAHOPaAMKarnbHble NPoLecchl U YpoBeHb aKcnpeccun reHoB SODT,
GPX4 v GSR B runnokamne y Kpbic B MoAenu caxapHoro avabeta 1 tuna. Mamepuasnbl u Memoods! uc-
csedoeaHusi. B mogenu ctpento3oToumHoBoro avabeTta usydyanu nokasarenu XeMurnioMUHECLIEHLIMK, aK-
TMBHOCTUN CYNEePOKCUAANCMYTa3bl, rMyTaTUOHMNEPOKCMAA3bl U MMyTaTMOHPEeaAyKTasbl, a Takke OTHOCUTENbHbIV
ypoBeHb akcnpeccun reHoB SOD1, GPX4 n GSR mMeToooM NONMMMEPAa3HOW LIENMHOW peakunn B pearibHOM
BpemeHu. Pesynbmamabi u ux obcyxdeHue. BHyTpuGpOLWIMHHOE BBEAEHNE KOPTEKCMHA MU MUHEeAnNoHa Xu-
BOTHBIM, KOTOPbIM MOAENMPOBANU CTPENTO30TOLUHOBLIA AnabeT, NPMBOAUT K CHDKEHUIO YPOBHS TTNKO3N-
NMPOBAHHOIO remornobuHa B kpoBu. [Mpu 3TOM B runnokamne MoBbILLAETCA YPOBEHb MPOOKCMAAHTOB (MO
nokasartensm XeMUITIOMUHECLIEHLMN) U CHMXKAETCA aKTUBHOCTb aHTUOKCMAAHTHbIX depMeHToB. Ha d¢hoHe
BBeOEHUA NenTUAHbIX perynatopoB B Moaesnin caxapHoro ,u,ma6eTa npoucxoauT noBbllUeHe aHTUOKCMOaHT-
HOW E€MKOCTU B runrnokamne Y XMBOTHbIX, KOTOPbIM BBOAUITN KOPTEKCUH N NUHEalloH, a TakXe Bo3pacTaHune
akcnpeccum reHa SOD1T y KpbIC, KOTOPbIM BBOAUITM KOPTEKCUMH B Ao3upoBke 200 HI/kr; a Takke aKCnpeccum
reHa GSR npu BBeAeHUM nuHeanoHa B o3npoBke 200 Hr/kr n kopTekcuHa B go3vpoBke 100 Hr/kr OTHOCK-
TENbHO KOHTPOIbHbIX 3HA4YeHUn. KoppensaumMoHHas CBA3b Mexay aKTMBHOCTbIO (DEPMEHTOB M 3KCMpeccuemn
reHoB (bepMeHTOB OOHapyXeHa B rMNMoKammne KpbiC He BO BCEX SKCMNEPUMEHTarbHbIX MOAENSAX.

KniouyeBble cnoBa: mogernb caxapHoro agnaberta 1 Tuna, KOPTEKCUH U MUHeanoH, ceobogHopaaukanb-
Hble NPOLEeCChl N 3KCMPECCUS FEHOB B rMNMnokammne Kpbic.

INFLUENCE OF PEPTIDE BIOREGULATORS ON FREE RADICAL PROCESSES AND EXPRESSION
LEVELS OF SOD1, GPX4, GSR GENES IN RATS’ HIPPOCAMPI WITHIN THE MODEL OF DIABETES
MELLITUS

G.V. KARANTYSH’, M.P. FOMENKO’, A M. MENZHERITSKY"",
G.Sh. GAFIYATULLINA™, G.A. RYZHAK™

*Southern Federal University, 105/42, Sadovaya Str., Rostov-on-Don, 344006, Russia
“Don State Technical University, 1,Gagarina Sq., Rostov-on-Don, 344038, Russia
" Rostov State Medical University, 29, Nakh/chevansky Ave., Rostov-on-Don, 344022, Russia
“St. Petersburg Institute of Bioregulation and Gerontology,
3, Dynamo Ave., St. Petersburg, 197110, Russia

Abstract. The research purpose was to analyze the effect of peptide regulators (cortexin and pine-
alone) on free radical processes and expression levels of the SOD1, GPX4 and GSR genes in rats’ hippo-
campi within the type 1 diabetes mellitus model. Methods. Within the model of streptozotocin diabetes,
chemiluminescence, superoxide dismutase, glutathione peroxidase and glutathione reductase activities, in
addition to the relative expression levels of SOD1, GPX4 and GSR genes (with the use of real-time polymer-
ase chain reaction method) were being examined. Results. Intraperitoneal administration of cortexin and
pinealone to the animals with the modeled streptozotocin diabetes contributes to a decrease in the level of
glycated hemoglobin in the blood. Meanwhile, the level of prooxidants in the hippocampus increases (ac-
cording to the chemiluminescence activity test results), and the antioxidant enzymes’ activity decreases.
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Against the background of peptide regulators’ introduction within the model of diabetes mellitus, cortexin and
pinealon treatment leads to an increase in antioxidant capacity in animals’ hippocampi. In addition, the tests
revealed an increase in the SOD1 expression among rats treated with cortexin at a dosage of 200 ng/kg, as
well as in the GSR expression with the introduction of pinealon at a dosage of 200 ng/kg and cortexin at a
dosage of 100 ng/kg. Importantly enough, not all experimental models demonstrated a correlation between
enzyme activity and enzyme gene expression in rat hippocampus.

Keywords: model of type 1 diabetes mellitus, cortexin, pinealon, free radical processes, gene expres-
sion, rat hippocampus.
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NOCTPOEHUE ONTUMANbHbLIX MOOENEA AHANU3A BUOMEAULIMHCKUX OAHHBIX
M.[1. HUKOHOPOBA

@rb0Y BO «llepsbiti CaHkm-lNemepbypackuli 20cydapcmeeHHbIl MedUUUHCKUL yHUsepcumem umMeHu
akademuka W.I1. MNasnosa», Jleea Toricmoeo yn., 8. 6-8, 2. CaHkm-llemepbype, 197022, Poccus,
e-mail: nikonorovaml@ 1spbgmu.ru

AHHOTauuA. B ctatbe paccMOTpeHbl METOAbI UHTENNEKTYaNbHOro aHannsa 6MoOMeaANLNHCKUX AaHHbIX.
Lenbro uccnedoeaHus siBNSETCA yny4lleHWe NPoOrHO3npoBaHus 3aboneBaHnii METOA4aMU UHTENNEeKTyarnb-
HOro aHanm3a Ha OCHOBe uccnegoBaHns MopdO-YHKLMOHANbHOrO CocTaBa CritoHbI, MOCPEACTBOM MOCTPO-
€HUs onTMMarbHbIX MoAenen Knaccmdukaumm n Knactepusauumn B NnpuknagHon cpege Rapid Miner Studio.
Mamepuanbi u memoObl uccnedoeaHusi. B uccnegoBaHWe BKIOYEHbl  pesynbTatbl  Mopdo-
PyHKLMOHaNbHOro cocraea critoHbl 86 nauneHToB. Bce naumeHThl, BbIOpaHHbIE penpe3eHTaTMBHO, pasge-
neHbl Ha 4 rpynnbl, B COOTBETCTBUM C AMArHo3oM naumeHta. Mayyanca 6enkoBbIi COCTaB CritOHbI NaumneH-
TOB, aHanNU3npoBanuMcb Mapkepbl BoCcnanuTensLHOro npowuecca, MHAEKCbl COMaTUYeCKOro COCTOSIHUS 300pO-
BbS1: UHOEKC rMMrneHbl U MHAEKC rmMHrmemTa. B npuknagHon cpege Rapid Miner nocTpoeHbl MoAeNn NpYHATUSA
peweHui. Mogenb knaccudukaumm anroputMom k-6nuxaviwmx cocegen (k-NN) nossonsieT npegckasatb
rpynny 3aboneBanun. Mopgenb dopmupoBaHua kpumepues uckmodeHus (Weight by relief , Select by
Weights), oTHOoCUTCSt K METO4AM CHWXKEHUSI pa3MEepHOCTM K onpedenseT HavMeHee MoresHble aTpubyTbl
AN nporHoctudeckon mogenu. lNpegnoxeHHas moAenb Knactepusauvm pas3dvBaeT BbIGOPKY AaHHbBIX MO
uenomy Habopy aTpnbyToB, YTO NO3BONSIET BbIAENUTL U ONMCaTb OAHOPOAHLIE KracTepsl. [1puBeaeHo cpas-
HeHune pes3ynbTaToB KracTepHOro aHanuaa onepatopamu k-Means, k-Medoids n X-means. Pesynbmambi u
ux obcyxodeHue. TOYHOCTb NPOrHo3a 3aboneBaHus nauneHToB 4 rpynnel paBHa 73% (38 nauneHToB), YTO B
COOTBETCTBME C WHTEPBASIOM TOYHOCTU SABMSIETCS BbICOKOW. [laumeHTbl 4 rpynnbl OTAMYAKOTCA OT BCEX
OCTarnbHbIX MNOBbLILEHHBbIM 3HaYeHNeM nHaekca rmHrmeuTa. CpegHee 3HavYeHue MHAEKCa MMHIMBUTa NaumneH-
ToB 1,2 u 3 rpynn paBHo 1.453, a 4 rpynnbl — 2.588, N03TOMY MOXHO rOBOPUTbE O KpUMEPUU UCKITIOYEHUST —
nHaekca ruHrmesuta. MonydyeHHoe p=1,6%x107 Ha ypoBHe 3Ha4nMmocTy o=0,01 gaeT yBepeHHOCTb B NpaBurb-
HOCTU Kpumepusi uckrrodyeHusi. C NOMOLLBIO BbIYMCIEHHOrO Pe3yrbTUPYIOLWEro Beca kaxgoro atpubyra
Haxo4uM, YTO MHAEKC rnrmeHbl cnocobeH o6bacHUTb oT 100%, a lactoferrin oT 52% BapuabenbHOCTU Opyro-
ro atpmbyTa. YCTaHOBMEHO, YTO KracTepbl CO34aHHbIE C MOMOLLLIO onepaTtopa X-means CXo4Hbl C KnacTe-
pamu, Nony4YeHHbLIMU C MOMOLLLIO onepaTopoB k-Means u k-Medoids. BHe 3aBUCUMOCTU OT NPUMEHAEMOro
MeTofa KnacTtepusauunun Bceraa BbiBASETCH NaLUMeHT C NOBbILWEHHbIM BPOXAEHHBIM UIMMYHUTETOM. Bbicoko
3Haummoe p=0.00359, cTaTUCTNYECKN 3HaAYMMasi Pa3HOCTb CPeaHMX 3HAYEHUN U CPeaHUN CTaHOapTU3UNPO-
BaHHbIN pa3mep addpekTa Ha yposHe goBepusd 99% faeT yBepeHHOCTb B TOM, YTO aHanun3 BbIBOPKN YMEHb-
LUeHHoro obbema u aTpubyToB npoucxoamn 6e3 noTepu KayecTsa NporHosa. Boieodsbl. MeTon Grivkanwmnx
cocefen No3BonsieT onpeaenuTb Kpumepul uckmodyeHus. MeToq CHWXEHUS pa3mepHOCTU faeT npeacTas-
fieHne O CTPYKType uccrnegyembix AaHHbIX. Pe3ynbTaTthl KnacTepHOro aHanv3a paspellaroT caenatb BbiBo4
0 TOM, YTO Cpeau NaumMeHTOB BCTPEYaroTCs rpynmbl, A8 KOTOPbIX MOXHO MOCTPOUTb AMArHOCTUYECKYH MO-
Aenb, obnagaroLlyo XopoLLen NPOrHOCTUYECKON TOYHOCTBID. OTO rOBOPUT O TOM, YTO NPeasIoXKeHHbIE Mofe-
Ny No3BonaT chopMmMpoBaTh peLleHne, 0600LWmnTL cobpaHHble AaHHbIE U pa3paboTaTb COOTBETCTBYHOLINE
pekoMeHAaumMm 1S X NCNoMb30BaHWs B 0651acTU FEHOMHOIO NPOrHO3MPOBAHWS.

KniouyeBble cnoBa: MawnHHOEe 00yyeHWe, MeToAbl Knaccudukauumu, MeTon knactepusauun, Rapid
Miner, aHann3 cnioHbI.
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BUILDING OPTIMAL MODELS FOR ANALYSIS OF BIOMEDICAL DATA

M.L. NIKONOROVA

Pavlov First Saint Petersburg State Medical University, L. Tolstoy Str. 6-8, Saint Petersburg, 197022, Russia,
e-mail: nikonorovaml@ 1spbgmu.ru

Abstract. The article discusses the methods of Data Mining for biomedical data. Research purpose is
to improve the prognosis of diseases by means of intellectual analysis based on the study of the morpho-
functional composition of saliva, by constructing optimal classification and clustering models in the Rapid
Miner Studio applied environment. Materials and methods. The study included the results of the morpho-
functional composition of saliva in 86 patients. All patients were randomly selected and divided into 4 groups
according to their diagnoses. The protein composition of the patients' saliva was studied, markers of the in-
flammatory process, indices of somatic health status: hygiene index and gingivitis index were analyzed. De-
cision making models are built in Rapid Miner software. The k-nearest neighbors (k-NN) classification model
predicts a group of diseases. The model for creating exclusion criteria (Weight by relief, Select by Weights)
refers to methods of dimensionality reduction and determines the least useful attributes for the predictive
model. The proposed clustering model divides the data sample according to the whole set of attributes,
which makes it possible to identify and describe homogeneous clusters. The comparison of the results of
cluster analysis by the operators k-Means, k-Medoids and X-means is given. Results. The prediction accu-
racy of disease in patients group 4 is 73% (38 patients), which according to the accuracy interval, is high.
The patients of group 4 differ from the other by their high value of the PMA index. The average value of the
PMA index for patients in groups 1, 2 and 3 is 1.453, and for group 4 - 2.588, so we can talk about the exclu-
sion criterion - PMA. Calculated p = 1.6*107 at a significance level of a=0.01 gives confidence in the correct-
ness of the exclusion criterion. Using the calculated resulting weight of each attribute, we find that the IG is
able to explain from 100%, and lactoferrin from 52% of the variability of another attribute. It was found that
the clusters created using the X-means operator, are similar to the clusters obtained using the k-Means and
k-Medoids operators. Regardless of the clustering method used, a patient with increased innate immunity is
always identified. A highly significant p = 0.00359, a statistically significant difference in mean values, and an
average standardized effect size at the 99% confidence level provides confidence that the analysis of the
sample of reduced size and attributes was performed without loss of prediction quality. Conclusions. A
nearest neighbors method allows to define an exclusion criterion. A dimensionality reduction method gives
an idea of the structure of the studied data. The results of cluster analysis allow to conclude that there are
groups among patients for whom a diagnostic model with good predictive accuracy can be built. The built
models make it possible to form a solution, summarize the collected data and develop appropriate recom-
mendations for their use in the field of genomic prediction.

Keywords: machine learning, classification method, cluster analysis, Rapid Miner, saliva analysis.
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NPOBJIEMA OOHOPOOHOCTU BbIBOPOK NPOU3BOJIbHbIX
M HEMPOU3BOJIbHbIX OBUXXEHUU YENTOBEKA

M.H. TOPBYHOBA, A.l0. MOPBWHLIEBA T.C. BEOEHEEBA, O.A BOPOBEW, N.A. MAHOPbIKA
BY BO «Cypeymckuti eocydapcmeeHHbIl yHusepcumemy, yn. JleHuHa, 1, Cypeym, 628400, Poccusi

AHHOTaumA. VsyyeHnve npobnembl OOHOPOAHOCTU MOMyyYaembiX BbIOGOPOK OCTaeTcs OTKPbITOM A0
HacTosILLLEro BpeMeHN. B cBSA3M ¢ yCTaHOBNEHHON XaoTUYECKON AMHAMUKON NapaMeTpoB ABWKEHUIN YenoBe-
Ka nosiBnsetca npobrnema ¢opmMupoBaHMs OOHOPOOHBLIX perncTpupyemblx BbiGopok. Npn dopmmnpoBaHmm
rpynn UCMbITyEMbIX BO MHOMMX WUCCNEOOBaHWS yYMTbIBANIUCb BECbMa CYyObEKTUMBHbLIE KPUTEPUU OTHECEHMS
nogen Kk ogHow rpynne (non, Bo3pacT, 3abonesaHue). Celvac, yCTaHOBIEHO, YTO AaXe OOUH YENoBeEK B pe-
KMMe MHOroKpaTHbLIX MOBTOPOB perncrpauun napameTpoB ABWXEHUA He MOXET MpoAeMOHCTPUpoBaTh Of-
HOPOAHOCTb MonyyYaeMbix BblBOpoK TpeMoporpamm. LYesb. MNMpoBeputb BbIGOPKN HA OAHOPOAHOCTL C NOMO-
Wb METOAA pacyeTa napameTpoB KBa3naTTPaKTOPOB Ha nNpuMepe u3 6uomexaHvkn. O6bekmbl u Memo-
Obl uccnedosaHusi. PernctpmpoBanucb BbIGOPKN NPOU3BONBHBIX U HEMPOU3BOMbHBLIX ABWXEHUA 15-Tn mc-
MbITyeMbIX B CMIOKOMHOM COCTOSIHMU. [1pomn3Boanscsa pacyeT napameTpoB KBa3naTTPakTOPOB B paMkax Teo-
puyn xaoca-camoopraHm3aunm anst o6beKTMBHON NMPOBEPKM NMofyvYaeMbix BbIGOPOK HA 0QHOPOAHOCTL. B pe-
3ynbmame uccrsiedoeaHull yCTaHOBIIEHO, YTO nocrne hopMypoBaHMs OQHOPOAHbIX BbIGOPOK Npu NocTpoe-
HUM MaTpuL, NapHbIX CPaBHEHMI YMCHO k nap coBrnageHui B 2.2 pasa 6orblue No CPpaBHEHUIO C aHanoruy-
HbIMW MaTpuuaMu, NOCTPOEHHLIMU Ha OCHOBE BbIOOPOK, KOTOPbIE HE MPOXOOUNN MPOBEPKY Ha OL4HOPOA-
HOCTb. Takke yCTaHOBMNEHO, YTO NapameTpbl NPOM3BONbHbLIX OBUXEHWUIA YerioBeka naHavanbHO O4HOPOOHbI.
Bce nonyyaembie BbIOGOPKM TEMMUHIPAMM B paMKax OOHOrO COCTOSIHMA MOYTU Bcerga ogHopopHbl (Ha 100
BbIOOPOK BCero ogHa OyaeT HeOOQHOPOAHOM NO OTHOLLEHMIO MakcumyMm k 50). bonee Toro, npu perncTpauum
TpemoporpamMMm BecbMa npobreMaTuyHO NOMy4nTb HEOLHOPOAHYH BbIOOPKY. Bbieodbl. PacyeT napameT-
pOB KBa3naTTPaKTOPOB B paMKax TEOPUM Xaoca-CamoOopraHm3auum no3Bonsetr 0ObEKTUBHO OLEHUTb MOIy-
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YaeMble BbIOOPKM Ha OOHOPOOHOCTL. B aTOM cnydae MCKMYaeTcs BO3MOXKHOCTb MOMYyYEHWUsT OLNMBOYHBIX
BbIBOAOB, NMNOJ1y4eHHbIX HA OCHOBE HEOAHOPOAHbIX Bbl60p0K.

KnrouyeBble cnoBa: ogHOPOOHOCTb, KBa3nMaTTpaKkTop, TEOpUs Xaoca-caMoopraHusauum, Tpemop, Ten-
nuHr, acpcekT EcbkoBa-3nHYEHKO.

THE PROBLEM OF HOMOGENEITY OF SAMPLES OF VOLUNTARY AND INVOLUNTARY HUMAN
MOVEMENTS

M.N. GORBUNOVA, A.YU. MORDVINTSEVA, T.S. VEDENEEVA, O.A. VOROBEI, I.A. MANDRIKA
Surgut State University, Lenin Str., 1, Surgut, 628400, Russia

Abstract. The study of the problem of uniformity of the obtained samples remains open to date. In con-
nection with the established chaotic dynamics of the parameters of human movements, a problem arises of
the formation of homogeneous recorded samples. In the formation of groups of subjects, many studies took
into account very subjective criteria for classifying people in one group (gender, age, disease). Now, it has
been established that even one person in the mode of repeated repetitions of registration of motion parame-
ters cannot demonstrate the uniformity of the obtained tremorogram samples. The research purpose is to
check the samples for homogeneity using the method of calculating the parameters of quasiattractors using
an example from biomechanics. Object and methods. Samples of voluntary and involuntary movements of
15 subjects in a calm state were registered. The parameters of quasi-attractors were calculated within the
framework of the theory of chaos and self-organization to objectively check the obtained samples for homo-
geneity. Results. After the formation of homogeneous samples when constructing matrices of pairwise com-
parisons, the number of k pairs of matches is 2.2 times larger compared to similar matrices constructed on
the basis of samples that did not pass the test for homogeneity. It was also established that the parameters
of arbitrary human movements are initially homogeneous. All the obtained teppinggram samples within the
same state are almost always homogeneous (for 100 samples only one will be heterogeneous with respect
to a maximum of 50). Moreover, when registering teppinggrams, it is very difficult to obtain a heterogeneous
sample. Conclusions. Calculation of the parameters of quasi-attractors within the framework of the theory of
chaos-self-organization makes it possible to objectively evaluate the obtained samples for homogeneity. In
this case, the possibility of obtaining erroneous conclusions based on inhomogeneous samples is excluded.

Keywords: homogeneity, quasi-attractor, theory of chaos-self-organization, tremor, tepping, the Eskov-
Zinchenko effect.
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BO3MOXHbI N1 NPUYNHHO-CNEACTBEHHbLIE CBA3U B HAYKAX O BUOCUCTEMAX?
(0630p NuTEepaTyphbl)

B.A. TBEPOMCIOB’, E.A. MAHNHA™

"®Ir60Y BO «Mockoeckuli 2ocydapcmeeHHbil yHusepcumem um. M.B. JTomoHocoeay,
JleHuHcKue eopbl, 8. 1, cmp. 46, 2. Mockea, 119234, Poccusi, e-mail: tverdislov@mail.ru
"BY BO XMAO-FKOzpbi « Cypaymckutli 20cydapcmeeHHbIl yHUsepcumemy,
yn. JlenuHa, 1, Cypaym, 628400, Poccus

AHHOTaumsA. Tpoe Bbigarowmxcsa ydeHbix 20-ro Beka E. Schrodinger, N.A. Bernstein, W. Weaver noga-
HSAMM NpobnemMy TOYHOCTU B U3yYeHMU DMOCUCTEM — XKMBbIX CUCTEM B BuAe npobnembl peaykumn. PelleHune
BOMpoca no NPYMEHEHN0 PU3NKM U MaTemMaTKn Afs onMcaHusa GuocucTem Bce-Taku octaeTcs 6e3 oTeeTa
BO BCEW COBPEMEHHOW Hayke, B Buonorum n buomeanumHe. Ceivac B buomeguumHe pabortalT getepmu-
HUCTCKMI M CTOXaCTUYECKUIA NOAXOAbI, YTO MPOTUBOPEYNUT HOBLIM MOJTYYEHHbIM OAaHHLIM O BblOOpKax buocu-
cTeM. B ocHOBE COBPEMEHHON Hayku NEXUT JorMa O rMaBeHCTBE NMPUYMHHO-CIIEACTBEHHbIX CBS3EN B NoBe-
OeHun druocnctem. Ecnm aToT nocTynaT onpoBeprHyTh M NokasaTb B ONUCAHUM XMU3HU 6eCnone3HoCTb 3TUX
NnoaxoAoB, TO Torga Kakasi Hayka (Kakue mogenu) MoryT 6biTb MCMONb30BaHbl AN N3YYEHWS XUBbIX CUCTEM?
Hawe coobuweHne npeagctaBnsieT OTBET Ha 3TOT BOMPOC C NO3WLMIN HOBOW TEOPUN Xaoca-CaMoopraHn3aLumu.
Ho BTopow Bonpoc (kakue mogenu) TpebyeT ocoboro noHMMaHus peanbHOCTW HEeYCTOMYMBOCTU BbIOOPOK
ONS pasHbIX NapaMeTpoB OpraHuama, 4Yto Obifo gokasaHo B Buae addpekta EcbkoBa-3mH4eHko. Torga ne-
pexo K HoBow Teopun cuctem Tpetbero tuna (W. Weaver) 6ynet HensbexeH. OH noTpebyeT co3gaHus Ho-
BOM TEOPUU N HOBLIX METOAOB A1 ONUCAaHNS BUOCUCTEM.

KnroueBble cnoBa: cTtoxacTuka, xaoc, buocuctemol, adhdekt EcbkoBa-3MHYEHKO.
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IS IT POSSIBLE CAUSAL RELATIONSHIPS IN THE SCIENCES OF BIOLOGICAL SYSTEMS?

V.A. TVERDISLOV', E.A. MANINA™

"‘Lomonosov Moscow State University, Leninskie Gory 1, p. 46, Moscow, 119234, Russia,
e-mail: tverdislov@mail.ru
“Surgut State University, Lenin Ave., 1, Surgut, 628400, Russia

Abstract. Three outstanding scientists of the 20th century E. Schrodinger, N. A. Bernstein, W. Weaver
raised the problem of accuracy in the study of biosystems-living systems in the form of a reduction problem.
The answer to this question on application of physics and mathematics to describe biosystems still remains
unanswered in all modern science, in biology and biomedicine. Currently, deterministic and stochastic ap-
proaches are used in biomedicine, which contradicts the new data obtained on samples of biosystems. Mod-
ern science is based on the dogma of the primacy of cause-and-effect relationships in the behavior of bio-
systems. If this postulate is refuted and the futility of these approaches is shown in the description of life,
then what science (what models) can be used to study living systems? Our message provides an answer to
this question. From the standpoint of the new theory of chaos-self-organization. But the second question
(which models) requires a special understanding of the reality of sample instability for different parameters of
living system, which was proved in the form of the Eskov-Zinchenko effect. Then the transition to a new theo-
ry of systems of the third type (W. Weaver) will be inevitable. It will require the creation of a new theory and
new methods for describing biosystems.

Keywords: stochastics, chaos, biosystems, the Eskov-Zinchenko effect.
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AUrMOPOKBEPLIETUH U TPOJIOKC KAK UHTMBUTOPbI NUNONEPOKCUAA3HON
AKTUBHOCTW KOMMJNEKCA LUTOXPOMA C C KAPOUONUIMTUHOM

Nn.A. POMOOVH’, 0.A. BMTAOVMMNPOB™

" ®edeparnbHoe 2ocydapcmeeHHoe 6i00XemHoe 06pa3osameribHoe yYpexoeHue 8bicle2o 06pa3osaHust
«Mockosckasi eocyOapcmeeHHasi akademusi eemepuHapHol MeduyuHbl u buomexHonoauu — MBA umeHu
K.U. CkpsibuHay, yn. Akademuka CkpsbuHa, 0. 23, e. Mockea, 109472, Poccusi, e-mail: rla2904@mail.ru
* ®edeparnbHoe 2ocydapcmeeHHoe bodxemHoe obpasosameribHoe yupexoeHue ebicuie20 0bpas3oeaHus
«Mockoesckull 2ocydapcmeeHrHbiti yHugepcumem umeHu M.B. JlomoHocosay,
JleHuHckue 2opebl, 0. 1, 2. Mockea, 119991, Poccus, e-mail: yuvlad@mail.ru

AHHoTaums. KnioueByto pornb npu 3anycke anonTto3a Nno MUTOXOHAPWANIbHOMY MyTU UIpaeT LUTOXPOM C,
KOTOpbI, 06pa3ys KoMNekc ¢ dhocdonunuaamu, npuobpeTaeT NnepokcMaasHyo akTMBHOCTL. Beneactsue ka-
Tanu3nMpyemon UM NepokcuMaasHoW peakumnm NpomMcxoauT paspyLleHne memopaH MUTOXOHAPWUA. OTO NPUBOAUT
K BbIXO4Y Pasfu4HbIX NPOanonToTUYecknx bakTopoB B LMUTOMNMA3My KreTku. VHrmbupyst nunuaHyto nepokcu-
Oaumio, BbI3BaHHYI0 aKTUBHOCTbLIO KOMMJIEKCa LUTOXPOMa C C KapAMOSIMIMMHOM, BO3MOXHO G1oKMpoBaTh nato-
niorM4yeckuin NpoLecc anonTtosa. AT0 No3BoNuUT paspaboTaTb cnocobbl Tepanuu pasnuyHbiXx 3abonesaHui, B
TOM YUCrie U KapanoLereHepaTBHbIX U HermpoaereHepaTuBHbIX natonoruin. OgH1MM n3 Hambornee NepcnexkTmB-
HbIX CNOCOOOB JOOUTLCA YKa3aHHOro pesyrnbTaTta SBMSETCA UCMONb30BaHUE aHTMOKcuaaHToB. Ljenb uccne-
doeaHusi — MEeTOOOM aKTUBUPOBAHHOW XEMUITIOMUHECLIEHLMM N3YYnUTb BIIUSIHUE TPOSIOKca U AUTMAPOKBEpPLE-
TUHa (TakCMOMNMHA) Kak CUHTETUYECKOrO Y NPUPOOHOIO aHTMOKCUMOAHTOB COOTBETCTBEHHO HA NUMUAHYHO Mne-
poKcuaaLuuio, Katanusanpyemyo KOMMIEKCOM LMTOXpOMa ¢ C KapauonunuHoMm. Mamepuasbl u MemoOhb! uc-
cnedoeaHusi: perncTpaumst XeMunioMUHECLEHLIMM NPU UCMONb30BaHMN CNeumndUYeckoro Ansa peakuun nu-
NOHON NepoKCcUaaLMn akTMBaTopa, U3BECTHOMO B aHrMOA3bIYHOW NuTepaTtype Kak coumarin-334. Pe3ynbma-
mbI u ux o6cyxdeHue. Bbino NokasaHo NOMHOe yrHeTEHUE NUNUAHON NEePOoKCUAaLMN B TEHEHNE OnpenenéH-
HOro NaTeHTHOro nepuoa € AanbHENWMM €€ NofMHbIM Pa3BUTUEM NMpU 4ENCTBMM TPOSTOKCa U 40303aBUCUMOE
paBHOMEPHOE €€ CHWXeHue npu OeNcTBUMM OUrMAapoKBepueTuHa. [aHHble pesynbTaTbl OTKPbIBAKOT AOPOry
nepcneKkTMBHbIM OyayLWMM UCCrneqoBaHUsAM No NoAaBIIEHNIO aHTUOKCUAAHTaMM NNMONEPOKCUAA3HON aKTUBHO-
CTM KOMIMJIEKCa UMTOXpOMa C C KapauonunmMHOM 4S8 NoAaBreHus NaToriorMyeckoro anonTosa.

KniouyeBble cnoBa: LUTOXPOM C, KapAMOSUMUH, KOMMMEKC UMTOXPOMA C C KapaVUOSTMMUHOM, XEMUINIOMU-
HecLeHUUs1, aHTUOKCMAAHTLI, anonTo3, Nepekncb BOAOPOAa, NMMNonepoKcnaasHasl peakuusi, ournapoksepLe-
TWH, TPONOKC.
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DIHYDROQUERCETIN AND TROLOX AS INHIBITORS OF LIPOPEROXIDASE ACTIVITY
OF THE COMPLEX OF CYTOCHROME C WITH CARDIOLIPIN

L.A. ROMODIN’, YU.A. VLADIMIROV"

"Federal State Budgetary Educational Institution of Higher Education “Moscow State Academy of Veterinary
Medicine and Biotechnology - MBA named after K.I. Scriabin ", Academician Scriabin Str., 23, Moscow,
109472, Russia, e-mail: la2904@mail.ru
“Federal State Budgetary Educational Institution of Higher Education “Moscow State University named
after M.V. Lomonosov”, Leninskie Gory, 1, Moscow, 119991, Russia, e-mail: yuvlad@mail.ru

Abstract. The key role in triggering apoptosis along the mitochondrial pathway is played by cytochrome
¢, which forms a complex with phospholipids and acquires peroxidase activity. As a result of the peroxidase
reaction catalyzed by it, mitochondrial membranes are destroyed. This leads to the release of various
proapoptotic factors into the cytoplasm of the cell. By inhibiting lipid peroxidation caused by the activity of the
cytochrome C—cardiolipin complex, it is possible to block the pathological process of apoptosis. This will al-
low you to develop methods of treatment of various diseases, including cardiodegenerative and neuro-
degenerative pathologies. Thus, one of the most promising ways to achieve this result is the use of antioxi-
dants. The research purpose was to study the effects of trolox and dihydroquercetin (taxifolin) as a synthet-
ic and natural antioxidant on the lipoperoxidase activity of the cytochrome c—cardiolipin complex by the
method of the activated chemiluminescence. Methods. The registration of chemiluminescence using a spe-
cific sensitizer for lipid peroxidation reactions was used. This sensitizer is Coumarin-334. Results: It was
shown a complete inhibition of lipid peroxidation during a certain latent period with its further full develop-
ment under the action of trolox and its dose-dependent uniform decrease under the action of dihydroquerce-
tin. These results are the ways for promising future research on the suppression of cytochrome C—cardiolipin
complex lipoperoxidase activity by antioxidants to suppress pathological apoptosis.

Keywords: cytochrome C, cardiolipin, cytochrome c—cardiolipin complex, chemiluminescence, antioxi-
dants, apoptosis, hydrogen peroxide, lipoperoxidase reaction, dihydroquercetin, trolox.
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CUCTEMHbIA CUHTE3 B OLIEHKE TPAHCLUMPOTHbIX NEPEMELLEHUA YYALLUXCSA IOMPbl
Nn.C. WAKMPOBA', E.A. MAHMHA™, T.C. BEQJEHEEBA™, A.B. MUIINEP™, E.1O. NYMbIHUHA™

"TOY PocriompebHadsopa no XMAO-HOzpe e 2. Cypayme u Cypaymckom palioHe,
yn. Pecnybnuku, 0. 75/1, 2. Cypaym, 628408, Poccus
“BY BO XMAO-HOzpbi «Cypeymckuli 2ocydapcmeeHHbIl yHusepcumemy, yi. fleHuHa, 0. 1, 2. Cypaym,
628400, Poccusi

AHHOTauuA. B HacTosiee BpeMsi BO3HMKaOT Npobrembl B MeOUUMHE MpU MAEHTUUKALMU TNaBHbIX
OnarHoCTUYeckux npu3HakoB. HYacTo BO3HMKaAET HeonpeaeneHHoCcTn 1-ro Tuna, Korga ctaTMcTuka He noka-
3blBaeT pasnuyuii, a UCKYCCTBEHHbIE HEMNPOCETU MOTYT pa3nensTb Bbibopku. Ljenb uccnedoeaHus. [Joka-
3aTb BO3MOXHOCTU NPUMEHEHUS HENPOKOMMbLIOTEPOB ANA MAEHTUdMKALMM NapaMeTpoB nopsgka (rnaBHbIX
OMarHocTnyecknx npuaHakoB). O6bekmbl U Memodbl uccredogaHusi. PernctpypoBanucb 6 napameTpos
cepaevHo-cocyaucTon cuctembl 30 gEBOYEK, KOTOPbLIX MEPEBO3WUMM C CEBepa Ha tor (C Lenbl 0300poBIe-
Hus) n obpartHo. lNMpomsBogunacek cratncTudeckas obpaboTka AaHHbBIX M UCMONb30Banacb UCKyCCTBEHHas
HeWpoHHas ceTb ANA pasfeneHns Bolbopok. Peaynbmambl u ux obcyxdeHue. Vcnonb3ys Bce 6-Tb Ana-
FHOCTUYECKMX MPU3HAKOB (X BbIGOPKM) ObINO NokasaHo, YTo M3 36 nap CpaBHEHMS TOSbKO 4-e napbl Nokasa-
nn crtatuctnyeckoe pasnuume. OctanbHble napbl BBIOGOPOK CTaTUCTUYECKU He pasnuyatotcs (p>0,05), T.e.
BO3HMKaEeT HeonpeaeneHHocTb 1-ro Tuna. Bbigoodkl. Vicnonb3oBaHNe HENPOKOMMBIOTEPOB B OCOOLIX pexXu-
Max MHOrOKpaTHbIX MOBTOPEHMI obecnevmBaeT peLleHne 3agayn CUCTEMHOroO CuHTe3a. B aTom criyyae mbl
paHXupyem nNpu3sHakM U Haxo4uMM rMnaBHble ANArHOCTUYECKUE MPU3HAKU Cpean MHOXECTBa KOMMOHEHT Bek-
TOpa COCTOsIHUA cucTeMsl Xi(t).

KntoueBble cnoBa: napameTpbl Nopsaka, HeMPOCeTU, CUCTEMHBIN CUHTE3, adhdeKT EcbkoBa-3MHYEHKO.
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SYSTEMIC SYNTHESIS IN ESTIMATION BEFORE AND AFTER TRANSLATITUDE TRAVELS OF UGRA
PURPLE

L.S. SHAKIROVA', E.A. MANINA™, T.S. VEDENEEVA™, A.V. MILLER", E.U. LUPYNINA"

"TOU Rospotrebnadzor in the Khanty-Mansi Autonomous Okrug-Ugra in the city of Surgut
and Surgut district, Republic Str., 75/1, Surgut, 628408, Russia, e-mail: liavita@list.ru
“Surgut State University, Lenin Ave., 1, Surgut, 628400, Russia

Abstract. Currently, there are problems in medicine in identifying the main diagnostic features. Uncer-
tainties of the 1st type often arise, when statistics do not show the differences, but artificial neural networks
can separate samples. The research purpose was to prove the possibility of neurocomputers' use to identi-
fy the order parameters (the main diagnostic features). Object and methods. Six parameters of the cardio-
vascular system of 30 girls were recorded, while transporting them from north to south and back (with the
purpose of health increasing).To separate the samples an artificial neural network was used and statistical
processing of the data was carried out. Results. Using the samples of all 6 diagnostic features, it was identi-
fied that only 4 comparison pairs showed a statistical difference out of 36 ones. The remaining pairs of sam-
ples did not statistically differ (o> 0.05), i.e. uncertainty of the 1st type arose. Conclusions. The use of neu-
rocomputers in special modes of multiple repetitions provides a solution to the problem of system synthesis.
In this case, we rank the indications and figure out the main diagnostic features among the set of compo-
nents of the system's state vector xi(t).

Keywords: order parameters, neural networks, system synthesis, the Eskov-Zinchenko effect.
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FMNOTE3A W.WEAVER MPU U3YYEHUU MNPOU3BOJIbHbIX U HENPOU3BOJbHbIX ABUXEHUNA
N.C. YEMMANOBA', T.A. AXHO", E.A. MAHVHA™, A.IN. ITHATEHKO™, XX.A. OPA3BAEBA™

‘Orb60Y BO «Camapckull 2ocydapcmeeHHbIl mexHu4eckuli yHugepcumemsy,
yn. Monodozeapdelickas, 8. 244, e. Camapa, 443100, Poccus
"®rBYH «®edeparbHbill uccriedosamernsckuli yeHmp MHemumym rpuknadHol ¢pusuku Pocculickol aka-
demuu Hayk», yn. YnbsHosa, 0. 46, e. HuxHul Hoszopod, 603950, Poccus
“BY BO XMAO-HOepbi « Cypaymckutli 2ocydapcmeeHHbili yHugepcumemy, yn. JleHuHa, 0. 1, 2. Cypeym,
628400, Poccus

AHHoTauus. Mocne Toro, kak B 1947 rogy H.A. BepHLWTENH BbIABUHYM TMNOTE3Y O «MOBTOpPEHUM 6e3
NOBTOPEHUN», B BMOMEXaHUKe BO3HMKAET Npobrnema naeHTndukaumm pasnmyunin mexay Henpou3BoribHLIMU
N NPOU3BOSIbHBIMU OBMXKXEHUSIMU — 3TO COCTaBWIIO UeJsib HalMX uccrenoBaHun. O6bLekmbl U Memodhbl Uc-
cnedoeaHus. Obcnegosanack rpynna MyxymH (cpeaHuin Bo3pact <T7>=27+1,8 roga) no napameTpam Ten-
nyHra (NPoM3BOobHbIE OBWXEHUS) N Tpemopa (HENPOU3BOMbHbIE ABWKEHUS). [BuxKeHe nanbua UCnbITyemo-
ro Npu TEMMNUHre U Tpemope perncTtpupoBanacb B Buae Habopa To4ek, AN KOTOpbIX CTPOUINCE MaTpuubl
napHbIX cpaBHEHWUI 15-T BbIGOpOK. Pe3ynbmamabi u ux obcyxdeHue. [INs Kaxgoro UCnbiTyemMoro paccyu-
TaHbl MaTpuLbl Taknx NapHbix cpaBHeHun TMI™ (Tpemoporpamm) n TN (TennuHrpamm). Beino yctaHoBReHo:
TpemMop B 3TUX MaTpuLax no 4mcny nap k BbIGOPOK (OHU CTaTUCTMYECKU coBnaganu) He npeBbiaeT kTr<5%,
ansa tennuHra ktp<12%. Bb1eodbl. Bce maTpuubl Anst BCEX UCMbITYEMbIX B UTOre nokasanu OTCyTCTBME CTa-
TUCTMYECKon yctonumBocTn Bbibopok TMIT n TII. 31o gokasbiBaeT runotesdy H.A. bepHwTenHa n addekT
EcbkoBa-3uHueHko. OgHako vncno kre ana TIIT Bceraa B 2-3 pasa 6onblie, yem vncno krr gns TMIT. 31o
ABNSeTCA OOBEKTUBHBIM A0Ka3aTeNbCTBOM Pas3fuUyuMn mexgy TEennuHrom (Mpov3BOSbHbIM ABUXEHMEM) U
TPEMOPOM (HEMPOU3BOITbHBIM ABVMXXEHNEM).

KniouyeBble crioBa: Tpemop, TEMNUHT, Xxaoc, 3chdekT EcbkoBa-3nHYEHKO.

W. WEAVER HYPOTHESIS IN VOLUNTARY AND INVOLUNTARY MOVEMENT'S STUDYING
L.S. CHEMPALOVA', T.A. YAKHNO", E.A. MANINA™, A.P. IGNATENKO™, J.A. ORAZBAEVA™

"Samara State Technical University, Molodogvardeyskaya Str., 244, Samara, 443100, Russia
“Federal Research Center Institute of Applied Physics of the Russian Academy of Sciences (IAP RAS)
46 Ul'yanov Street, Nizhny Novgorod, 603950, Russia
""Surgut State University, Lenin Ave., 1, Surgut, 628400, Russia

Abstract. In 1947 since N.A. Bernstein put forward the hypothesis of "repetition without repetition" in
biomechanics. The problem of identifying the differences between involuntary and voluntary movements
arises. It determines the purpose of our research. Object and methods. A group of men (aged <T> = 27
+ 1.8 y.0) was examined according to tapping (voluntary movement) and tremor (involuntary movement) pa-
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rameters. The subject's finger movement was recorded as a set of points during tapping and tremor, for
which pairwise comparison matrices of 15 samples were constructed. Results. For each subject, pairwise
comparison matrices of TMG (tremorograms) and TPG (tappingram) were calculated. It was found that the
tremor in these matrices according to the pairs number of k samples (they statistically coincided) does not
exceed k1r<5%, for tapping k7r<12%. Conclusions. All matrices for all subjects ultimately showed the ab-
sence of statistical stability of the tremorogram and tappingram samples. This proves the hypothesis of N.A.
Bernstein and the Eskov-Zinchenko effect. However, the k7 number for TPG is always 2-3 times higher than
the krr number for TMG. This is objective evidence of the difference between tapping (voluntary movement)
and tremor (involuntary movement).
Keywords: tremor, tapping, chaos, Eskov-Zinchenko effect.

YOK: 61 DOI: 10.24412/1609-2163-2021-1-78-79

CUCTEMHbIA ANNAPATHbIA MOHUTOPUHTI C MOMOLLbIO
NMPOrPAMMHO-ANMMAPATHOIO KOMIMIEKCA MNMPU CTPECCE
(kpaTKoe coobLueHue)

A.A. AHTOHOB’, A.P. TOKAPEB™

TOY A0 PMATIO, BappukadHas yrn., 0. 2/1c1, e. Mockea, 123242, Poccusi
"®rb0Y BO «Tynbckul eocydapcmeeHHbill yHusepcumemy, MeOUUUHCKUL uHcmumym,
rp. JleHuHa, 0. 92, e. Tyna, 300012, Poccus

AHHOTauusa. B cooblieHnn akueHTUpoBaHO BHUMaHWe Ha HeobxoOMMOCTW MCMOMNb30BaHUS MPOrpamMMHO-
annapaTtHblX  KOMMMEKCOB  ANsi  OUEHKM  (PYHKUMOHANbHOTO  COCTOSIHMSA — opraHuama.  [logdvepkHyTa
LenecoobpasHoCTb MCMONb30BaHNS MPOrpamMMHO-annapaTHbIX KOMIMIIEKCOB B aBTOMATUYECKOM PEeXuMe Ons
MOHWTOPMHIa OCHOBHbIX XXM3HEHHBbIX MokasaTenen, B TOM YAUCMEe UX BO3PACTHbIX U3MEHeHUN. [Ina aTux uenewn
MCrnonb3yeTcsa NporpammMHo-annapaTtHbli komnneke «CumoHa-111», npeacrasnsowmii cabie 100 pasnmyHbIX
nokasaTtenen B uUX B3aMMOCBA3W. ITW MokasaTtenu Obinyv OMOoSHEHbl MHOEKCOM CTpeccoycTondmMBocTu. [ns
KynMpoBaHUSA MPOSBMNEHUA CTpecca MCMnomnb3oBanach TpaHCKpaHuanbHas anekTpoctumynaums. NpueeneHa
CTPYKTypa aHTUCTPECCOBOrO LIEHTPAa C AMarHOCTUYECKMM WU neyvebHbiM Brnokamn. Habnoganuck 14 yenoseka
OCHOBHOM U 18 — KOHTPOMbBHOW rpynMbl, AMarHOCTUKa OCYLLECTBANAch NporpaMmmHo-annapaTHbIM KOMMIEKCOM
«CumoHa-111», oOueHKka MNCUXOMOrMYeckoro cratyca [0 W TOocre KOppeKkuMn NposiBNEHWA CcTpecca
ocywlectnsnoce no locnutanbHon Lkane Tpesorm u LOenpeccumn (HADS). Koppekumsi nposogunacb Ha
annapate TpaHcaup-03. JleyeHne cTtpecca ¢ nomowpid TAC (MYXYUH M XKEHLUMH) MPUBENO K CHIDKEHUIO
aKTVBHOCTW CepaeYHO-COCYAMCTON CUCTEMBI, MMNEPCMMMNATUKOTOHNM U YPOBHSA CTpPEecca, a TakkKe YIyyLuumno
PyHKLMOHarNbHOE COCTOSHNE OpraHM3ma 1 CTPECCOYCTOMYMBOCTb.

KniouyeBble crnoBa: nporpaMmHo-annapaTtHbIi KOMMMEKC, (yHKUMOHarbHOE COCTOSIHME OpraHu3Mma,
TpaHCKpaHWanbHas aneKTpoCTUMYNALNS.

SYSTEM HARDWARE MONITORING IN STRESS WITH THE HARDWARE SOFTWARE UNIT
(short report)

A.A. ANTONOV', A.R. TOKAREV"™

"FSBEI FPE RMACPE MOH Russia, Barrikadnaya Str., 2/ 1s1, Moscow, 123242, Russia
“ FSBEI HE "Tula State University", Medical Institute, Lenin Ave., 92, Tula, 300012, Russia

Abstract. The report focuses on the need to use hardware and software systems to assess the func-
tional state of the body. It emphasizes the expediency of using software and hardware systems in an auto-
matic mode for monitoring basic vital signs, including their age-related changes. For these purposes, the
software and hardware complex "Simona-111" is used, representing over 100 different indicators in their re-
lationship. These indicators were supplemented by the stress resistance index. To relieve stress manifesta-
tions, transcranial electrical stimulation was used. The structure of an anti-stress center with diagnostic and
treatment blocks is presented. 14 people of the main and 18 - of the control group were observed. The diag-
nostics was carried out by the hardware-software complex "Simona-111", the assessment of psychological
status before and after correction of stress manifestations was according to the Hospital Anxiety and De-
pression Scale (HADS). The correction was conducted using the Transair-03 apparatus. Treatment of stress
with transcranial electrical stimulation (men and women) led to a decrease in the activity of the cardiovascu-
lar system, hypersympathicotonia and stress levels, and also improved the functional state of the body and
stress resistance.

Keywords: hardware and software complex, functional state of the body, transcranial electrical stimula-
tion.



